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Abstract 

This report includes all the analytical data on 617 coal samples from 

8 states east of the Mississippi River. The samples from each state are, 

Pennsylvania 71, Ohio 40, West Virginia 252, Virginia 72, Kentucky 27, 

Tennessee 27, Alabama 20, and Indiana 108. 

The U.S. Geological Survey has quantitatively determined the amounts 

of 35 major, minor and trace elements in each sample. It has also searched 

for 35 other trace elements using semi-quantitative spectrographic methods. 

In addition, the Coal Analysis Section of the Department of Energy has 

provided proximate and ultimate analyses, Btu, forms of sulfur, free 

swelling index, and ash fusion temperatures on 491 samples. 

Comparison of the geometric means of these samples with 331 bituminous 

coal samples of the Appalachian region reported by Swanson and others (1976) 

are as follows. As shown by the means for ultimate and proximate analyses 

small differences exist between the two sets of data, only the moisture 

content and oxygen are significantly different. The forms of sulfur and 

heat of combustion are also similar. The means for the major and minor 

oxides in ash are similar for Si02, A1203, CaO, MgO, K203 and TiO2. Na20 

is significantly lower and Fe203 and Mn0 higher in the analyses of the 617 

samples of this report. Most means for the trace elements in the coals 

studied for this report are lower. Only Be is significantly higher in these 

coals. 
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Introduction 

Current usage and planned large increases in the mining and utilization 

of coal have resulted in increasingly frequent requests from industry, 

university and government groups for detailed high-quality data on the 

composition of coal in the United States. Such data will be fundamental in 

determining the initial economic value of coal, in evaluating environmental 

effects of coal mining and coal use, and in determining the adaptability 

of the coal to beneficiation (cleaning), gasification, liquefaction, and 

other technologic processes of coal treatment. 

For 7 years, the U.S. Geological Survey, in cooperation with State 

Geological Surveys has had a growing coal geochemistry program to collect 

representative samples from the hundreds of beds of coal (lignite, sub-

bituminous, bituminous, and anthracite) from which coal is being produced, 

or will be produced in the United States. Beginning with the collection 

and analysis of 71 coal samples and 16 power-plant ash samples for the 

U.S. Department of the Interior's Southwest Envergy Study in 1971, the 

program has steadily expanded. Now, more than 5000 samples have been 

analyzed by the U.S. Geological Survey, and most of the analyses have 

been made publicly available in several reports (Swanson, 1972; U.S. 

Geological Survey and Montana Bureau of Mines aid Geology, 1973, 1974, 

1976; Swanson, Huffman, and Hamilton, 1974: U.S. Bureau of Land Manage-

ment, 1975a, b, c; Staff, U.S. Geological Survey, 1975; Swanson and others, 

1976; Culbertson, Hatch, and Affolter, 1978; Hatch, Affolter, and Farrow, 

1978; Hatch and Affolter, 1978.) 

Major segments of the data have also been summarized in a series of 

papers presented at national scientific meetings (Swanson and Vine, 1972; 
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Medlin and others, 1975a, b, and 1976; Coleman and others, 1975; Millard 

and Swanson, 1975). Additional data has been reported by State Geological 

Surveys [Wyoming], 1975; Conwell [Alaska], 1976; Williamson [Mississippi], 

1976; Skema [Pennsylvania], 1977; Botoman and Stith, [Ohio], 1978. 

On April 30, 1975, the coal geochemistry program was expanded by the 

infusion of funds provided by the U.S. Energy Research and Development 

Administration. Coincident with this expansion, the geological surveys of 

the coal-bearing states were invited to cooperate in the program by sub-

mitting samples for analysis. As a result, the program gradually was 

enlarged so as to accomodate the collection and analysis of 1500 samples 

per year. 

When the Energy Research and Development Administration was incor-

porated into the Department of Energy funding for the program from that 

agency was curtailed and dropped. Subsequently, the Environmental Pro-

tection Agency provided funds for fiscal year 1978. The funding was 

provided for the collection and analysis of 600 coal samples from the 

area east of the Mississippi River. For coals west of the Mississippi 

River funding has been provided by other programs in the U.S. Geological 

Survey and by other agencies. This report provides the data on 600 coal 

samples in fulfillment of the U.S. Geological Survey, Environmental Pro-

tection Agency agreement. 
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Methods of sample collection and analysis 

Since the inception of the program, the U.S. Geological Survey has 

issued and informally distributed a set of guidelines on collecting coal 

samples and a summary of the chemical methods used in analyzing the samples. 

This information is now available in a U.S. Geological Survey Circular 

(Swanson and Huffman, 1976). Fragmented samples weighing about 2 kg (4-5 lb) 

are placed in plastic bags for transportation and storage to minimize 

moisture loss and possible chemical contamination, particularly trace-metal 

contamination by cloth bags or metal containers. The sequence of sample 

preparction and the methods of chemical analysis routinely used on samples 

are shown in the following chart (fig. 1). 

All completed coal chemical analyses, including both U.S. Bureau of 

Mines and U.S. Geological Survey analyses, are stored on magnetic tapes in 

the U.S. Geological Survey's National Coal Resource Data System. The data 

stored on tapes can be rapidly retrieved and statistically manipulated for 

local, regional, or National summation, correlation, and map-display purposes. 

Discussion of the samples 

All of the coal samples collected for the analyses listed in this report 

are from Appalachian and Eastern Interior Regions bituminous coals. A gen-

eralized computer drawn map of the distribution of the samples is shown as 

figure 2. Figures 3-10 are computer drawn maps showing the distribution 

of the samples in each of the states. The number of coal samples from each 

of the states is listed in table 1. Most are channel samples (606) of 

individual beds, 9 are drill core samples, 1 is a run of mine sample and 

1 is a grab sample. 
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Table 1. - Distribution and number of samples by States 

Area No. 

Eastern Province 

Appalachian Region 

Pennsylvania 71 

Ohio 40 

West Virginia 252 

Virginia 72 

Kentucky 27 

Tennessee 27 

Alabama 20 

Interior Province 

Eastern Region 

Indiana 108 

Total 617 
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Explanation of Statistical Terms Used in Summary Tables 

Calculations are based only on unqualified values. Unqualified values 

are those which do not have a modifier following the value such as L for 

less than or G for greater than. In this report the geometric mean (GM) 

is used as the estimate of the most probable concentration (mode); the geo-

metric mean is calculated by taking the logarithm of each analytical value, 

summing the logarithms, dividing the sum by the total number of values, 

and obtaining the antilogarithms of the result. The measure of scatter 

about the mode used here is the geometric deviation (GD), which is the 

antilog of the standard deviation of the logarithms of the analytical values. 

These statistics are used because the quantities of trace elements in 

natural materials commonly exhibit positively skewed frequency distributions; 

such distributions are normalized by analyzing and summarizing trace-element 

data on a logarithmic basis. 

If the frequency distributions are lognormal, the geometric mean is 

the best estimate of the mode, and the estimated range of the central two-

thirds of the observed distribution has a lower limit equal to GM/GD and 

an upper limit equal to GM. The estimated range of the central 95 percent 

2 
of the observed distribution has a lower limit equal to GM/(GD) and an 

2 
upper limit equal to GM.(GD) (Connor and others, 1976). 
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Explanation of data presentation 

The data in this report are arranged in the following format. 

1. Comparison of the statistical data on the 617 coal samples of 

this report with that of the 331 bituminous coal samples from 

the Appalachian Region reported by Swanson and others, 1976. 

2. Comparison of the means of the analytical data for the coals 

from each of the states. 

3. Tables containing the statistical summaries and the analytical 

data on each sample by states. These include the following 

tables for each state. 

(a)tables, statistical tables on the Bureau of Mines analyses 

(b)tables, statistical tables on the major and minor oxides in 

coal ash 

(c)tables, statistical tables on 38 trace elements in coal 

(d)tables, location and description of the coal samples 

(e)tables, Bureau of Mines type analtyical data 

(f)tables, U.S. Geological Survey analyses for major and minor 

oxides in ash 

(g)tables, U.S. Geological Survey analyses for 22 trace elements 

in the whole coal 

(h)tables, all trace elements reported on a whole coal basis 

The geographic locality of each sample is given as to State, county, 

and latitude and longitude coordinates. 
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The names of some coal bed locally are not listed because of 

correlation problems within basins. Because of this problem, such coal-

bed names are designated as no data entered in the tables. It is likely 

that State Geological Surveys will supply the required correlations in 

the near future. 
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Comparison of the 617 coal samples of this report 
with those reported by Swanson and others (1976) 

The coals analysed for this report are of bituminous rank and except 

for the 108 Indiana coal samples are from the Appalachian Region. Com-

parisons are made with the 331 bituminous coals analysed for the Appalachia: 

Region and reported by Swanson and others (1976 p. 54-56). Bureau of Mines 

type analyses were performed on 158 of the 331 samples, whereas U.S. Geo-

logical Survey analyses were conducted on all 331 samples. Four hundred 

ninety one of the 617 coal samples were analyses for the Bureau of Mines 

type analyses by the Department of Energy. Differences in the ash means 

between columns (a) and (b) in tables 3 to 12 resulted from the differences 

in ashing temperatures used by the Department of Energy (750°C) and the 

Geological Survey (525°C). 

Comparison of the geometric means of the proximate and ultimate 

analyses of the 491 samples of this report with the 158 samples reported 

by Swanson and others (1976) shows small differences for most of the 

analyzed components. Only the moisture content and oxygen have signifi-

cant differences. Most of the differences are caused by the inclusion 

of the lower rank Indiana coals in computing the means for the samples 

of this report. In addition to the similarity of the proximate and 

ultimate analysis the heat of combustion and forms of sulfur are not 

significantly different. 

Comparison of the geometric means for the major and minor oxides in 

the ash shows relatively small differences for SiO Al 0 CaO, MgO,
2' 2 3' 

K 0 and The means indicate that the ash sample of this report isTiO2' 

significantly higher in Na20 and SO3 and lower in Fe203 and Mn0 than that 

of the 331 samples reported by Swanson and others (1976). 

2
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Comparison of the geometric means for the trace elements of the 

samples in this report with the 331 samples reported by Swanson and others 

(1976) (table 3c) shows lower means for most of the trace elements in the 

samples of this report. Only Be is significantly higher whereas As, Ba, 

Cd, Ga, Hg, Li, Nb, Ni, Pb, Se, Sr, and Zr are significantly lower. Only 

26 elements were compared. 

Comparison of the geometric means of the trace elements with their 

averages in shale (table 2) reported by Turekian and Wedepohl (1961) show 

only Se and Ge are found in larger average amounts in coal. Beryllium, 

Ag and Mo are found in comparable amounts. All of the other elements are 

found in significantly higher amounts in shales. Lithium, Zn, B, Cr, Nb, 

Ni, Sr, V, and Zr are at least 5 times higher in the shales and F, Ba, Mn 

and La at least 10 times higher. 

Comparison of the means for the trace elements in coal with their 

averages in the earth's crust (table 2, Taylor 1964) shows that As, Sb, 

and Se are found in much larger quantities in the coals. This is particular-

ly true for Se which is enriched almost 60 fold in the coals. This is com-

parable to the sulfur enrichment in coals relative to the earth's crust. 

Boron and Ge show a twofold enrichment in coals whereas Hg, Ag, Be and Mo 

are found in about equal amounts in coal and the earth's crust. These 

elements, which are in equal amounts in coals and the earth's crust or in 

higher amounts in coals, fall into two categories. Those which are chal-

cophillic in character and can be expected to follow sulfur in the geo-

chemical cycle such as As, Sb, Se, Hg and Ag and those which can form 

stable organic complexes such as B, Be, Ge and Mo. Zubovic, 1966 and 

Gluskoter, 1974 reported that these elements have high organic affinities 

in coal. 
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Table 2 . -- Average content of 32 elements in shale and in the Earth's 
crust, to be used for comparison with the contents of these elements in 
coal listed in other tables in this report. 

Shale, average Earth's crust, averai 
(Turekian and Wedepohl, 1961) (Taylor, 1964) 

Ag .07 ppm .07 ppm 
As 13 ppm 1.8 ppm 
B 100 ppm 10 ppm 
Ba 580 ppm 425 ppm 
Be 3 ppm 2.8 ppm 
Cd .3 ppm .2 ppm 
Ce 59 ppm 60 ppm 
Co 19 ppm 25 DDM 
Cr 90 ppm 100 ppm 
Cu 45 ppm 55 ppm 
F 740 ppm 625 ppm 
Ga 19 ppm 15 ppm 
Ge 1.6 ppm 1.5 ppm 
Hg .4 ppm .08 ppm
La 92 ppm 30 ppm 
Li 66 ppm 20 ppm 
Mn 850 ppm 950 ppm 
Mo 2.6 ppm 1.5 ppm 
Nb 11 ppm 20 ppm 
Nd 24 ppm 28 ppm 
Ni 68 ppm 75 ppm
Pb 20 ppm 12.5 PPm 
Sb 1.5 ppm .2 ppm 
Sc 13 ppm 22 ppm 
Se .6 ppm .05 ppm 
Sr 300 ppm 375 ppm 

3.7 ppmU 2.7 PPm 
130 ppm 135 ppm 

Y 26 ppm 33 ppm 
Yb 2.6 ppm 3.0 ppm 
Zn 95 ppm 70 ppm 
Zr 160 ppm 165 ppm 
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Table 3a . -- Arithmetic mean, observed range, geometric mean, and geometric 
deviation of _proximate and ultimate analyses, heat of combustion, forms of 
sulfur and ash-fusion temperatures of all coal samples from Eastern United 
States. 

[For comparison, geometric means for 158 bituminous coal samples from the 
Appalachian Region are included, (Swanson and others 1976). All values are 
in percent except Btu/lb, free swelling index, and ash-fusion temperatures, 
and are reported on the as-received basis. Leaders (---) indicate no data 
available.] 

Observed range 
Arithmetic Geometric Geometric Geometric mean 

mean Minimum Maximum mean deviation 158 samples 

Proximate and ultimate analyses 

Moisture 4.3 .6 21.4 3.3 2 2.4 
Volatile 
matter 32.4 12.8 51.5 31.9 1.2 30.8 

Fixed 
carbon 52.8 32 78.3 52.2 1.2 53.7 

Ash 10.4 1 40.5 8.8 1.8 9.2 
Hydrogen 5.2 3.4 6.5 5.5 1.1 4.9 
Carbon 70.9 48.2 85.9 70.5 1.1 72.0 
Nitrogen 1.3 .5 2.1 1.3 1.2 1.3 
Oxygen 10.2 2.1 31.3 9.3 1.5 7.2 
Sulfur 2 .3 13 1.5 2.1 1.6 

Heat, of combustion 

13tu/lb 12,670 8,470 14,950 12,590 1.2 12,800 

Forms of sulfur 

Sulfate .19 .01 1.28 .07 4.2 .05 
Pyritic 1.18 .02 5.99 .65 3.5 .6o 
Organic .95 .02 3.22 .80 1.9 .66 

Ash fusion temperature °C 

Initial 
deformation 1,320 1,010 1,600 1,300 1.2 

Softening 
temperature 1,320 1, 060 1,600 1,300 1.1 

Fluid 
temperature 1,340 1,090 1,600 1,340 1.1 

Free Swelling 
Index 5.5 .5 9 4.3 2.3 
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Table 3b. -- Arithmetic mean, observed range, geometric mean, and geometric 
deviation of ash content and contents of 11 major and minor oxides in the 
laboratory ash of 617 coal samples from Eastern United States. 

LFor comparison, geometric means of 331 bituminous coal samples from the 
Appalachian Region are included, (Swanson and others 1976). All samples 
were ashed at 525°C; all data except geometric deviation are in percent.] 

Observed range 
Arithmetic Geometric Geometric Geometric Mean 

Oxide mean Minimum Maximum mean deviation 331 samples 

(Ash) 11.6 1. 48.1 9.5 1.9 11 

SiO 414.1 5.9 72 42.1 1.4 392 

A1203 24.5 .7 45 23.1 1.5 22 

CaO 2.3 .06 78 1.3 2.8 1.2 

Mg0 .87 .07 3.3 .78 1.6 .80 

Ja 0 .58 .02 2.8 .44 2.1 .302 

20 1.9 .01 5 1.6 1.9 1.5 

0- 10.6 .3 83 11.2 2.8 14Fe2i 

MnO .03 .01 .67 .02 2.1 .05 

TiO2 1.24 .09 3.8 1.1 1.6 1.1 

P205 .35 .01 5.2 .17 3.3 

SO 2.8 .01 18 2 2.3 1.23 
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Table 3c . -- Arithmetic mean, observed range, geometric mean, and geometric 
deviation of 38 elements in 617 coal samples from Eastern United States. 

[For comparison data on 331 bituminous coal samples from the Appalachian Region 
are included (Swanson and others (1976). All analyses are in parts per 
million and are reported on a whole-coal basis. Twenty-two values used to 
calculate the statistics were determined directly on whole-coal samples. All 
other values used were calculated from determinations made on ash. Leaders 
(---) indicate no data available.] 

Observed range 
Arithmetic Geometric Geometric Geometric Mean 

Element mean Minimum Maximum mean deviation 331 samples 

Ag .06 .01 1.4 .05 2 
As 18 .12 950 7.4 3.7 11 
.6 31 1.2 220 21 2.5 20 
Asa 81. 6.3 770 56 2.4 70 
Be 3 .3 25 2.4 1.9 2 
Cd .14 .01 5.7 .o8 2.6 .3 
Ce 19 2 300 15 1.9 ---
Co 6.9 .7 loo 5.5 1.9 5 
Cr 17 1.8 130 114 1.9 15 
Cs 1.1 .02 15 .75 2.5 ---
Cu 17 .87 24o 14 1.8 16 
Eu .37 .06 2.6 .31 1.8 ---
F 83 20 780 64 2 60 
Ga 6.3 .46 41 5.1 2 7 
Ge 6.5 .15 160 2.9 3.6 
Hf .81 .1 5.8 .65 2 
Hg .16 .01 2.4 .1 2.7 .114 
La 10 .5 140 7.8 2 
Li 18 .7 140 12 2.5 19 
Lu .16 .1 .8 .14 1.6 
Mn 25 .75 54o 14 2.7 
Mo 2.6 .18 46 1.8 2.3 2 
Ab 2.6 .15 15 1.9 2.4 3 
Ad 12.7 1.4 100 9.8 2 
Ai 16 1.1 520 12 2 15 
Pb 9.8 .37 240 5.9 2.4 11 
Sb 1.1 .1 26 .69 2.4 .8 
Sc 3.8 .1 25 3.1 1.9 3 
Se 3.5 .5 11 2.9 1.8 3.5 
Sm 1.9 .1 67 1.5 1.8 ---
Sr 83 3.4 1,400 57 2.4 70 
Tb .3 .1 2.1 .26 1.7 ---
U 1.6 .2 41 1.2 2.1 1. 
V 23 1.5 15o 17 2.1 20 
Y 8.9 1.78 66 7.2 1.9 7 
lb .89 .1 9 .74 1.8 .7 
Zn .3 1.5 3,300 13 2.9 13 
Zr 30 1.5 310 20 2.6 30 
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Comparison of the geometric means for the coal samples by States 

Because the means were calculated from analytic data determined on an 

"as received basis" rather than from data on a "moisture and ash free basis" 

it is difficult to compare ranks of coals from the different states (table 4a). 

However, examination of the means for moisture, ash, volatile matter, and 

fixed carbon suggests that the Ohio, Kentucky and Indiana coals are of lower 

rank than are the Virginia, West Virginia and Tennessee coals. The means 

for the Btu's and the free swelling indexes also support this observation. 

The ash fusion temperature means are lowest for the Ohio and Indiana coal 

ash and highest for the West Virginia, Tennessee and Alabama coal ash. 

Comparison of the geometric means for the major and minor oxides in 

ash produces a mixture of results (table 4b). The lowest means for Si02, 

Al 0 MgO, K 0, TiO and P 0 are in Ohio coal ash. These low means are 
2 3' 2 2 2 5 

principally the result of the large amount of (31%) in this coal ash.
Fe203 

The three states with the lowest means for the ash fusion temperatures of 

coal ash have the highest means for the Fe2O content. On the other extreme
3 

states whose coal ash have low means and high Si02 and A1203 means,Fe203 

such as, Alabama, Tennessee, West Virginia, Virginia and Kentucky have the 

highest ash fusion temperature means. It appears that these three oxides 

are critical in controlling the ash fusion temperatures of coal ash. Two 

oxides which have high correlation coefficients are Ca0 and S03. Although 

Indiana, Ohio and Pennsylvania coals contain the highest amounts of sulfur 

(table 4a) the ash of Pennsylvania coals contains the least SO3, whereas 

Ohio and Indian have intermediate amounts. The two states with the 

highest means for SO in coal ash, (Tennessee and Virginia) have the
3 

lowest sulfur contents in their coals (table 4a). Correlation coefficients 
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were run for CaO/S03 on the original data for a number of states and the 

following coefficients were determined: Alabama 0.79, Kentucky 0.78, 

Tennessee 0.70, and West Virginia 0.59. These coefficients suggest that 

the retention of SO3 in coal ash obtained at 525°C is largely controlled 

by the amount of calcium present in the coal. Such data on the SO con-
3 

tent of coal ash should be used with caution. They cannot be used to 

estimate the amount of original sulfur in coal. The ultimate analyses, 

in this report provide reliable data on the sulfur content of individual 

coal samples. 

Comparison of the geometric means for the trace element content of the 

coals (table 4c) reveals some unusual relations. Of the 38 trace elements 

listed 23 have their highest means in Alabama coals. Pennsylvania coals 

have 8 of the highest means and shares the dubious distinction for the 

highest arsenic mean with Alabama. The remainder of the highest means for 

trace elements are associated with Indiana coals. None of the other states 

have any of the highest means. The lowest means for 27 of the 38 trace 

elements are associated with Tennessee coals. Two of these lowest means 

are shared with other states, Ag in Virginia and Cd in West Virginia. Six 

of the lowest means associated with Ohio coals, three with West Virginia 

coals and two with Virginia coals. 

Comparison of the means for some of the environmentally hazardous 

elements for all coals from each of the states (table 4c) shows that the 

highest means for As, Cu, F, Mo, Sb, Se, U, and V are associated with 

Alabama coals. Means for As, F, Sb, and Se are equally high or almost as 

high in other states. The highest means for Be, Cd, Ni, Pb, Zn and Sb 

are found in the Indiana coal samples. Highest means for Co, Cr and Hg 

are found for Pennsylvania coal samples. Many of the lowest means for the 
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preceding elements are found in the Tennessee coals. It should be pointed 

out that Alabama and Tennessee are represented by the lowest number of 

samples. The findings described may change as more samples become available. 

The variation among the state means for each element is considerable. The 

largest state mean variation is for boron with a maximum/minimum ratio of 

7.3, the lowest is for Lu with a ratio of 1.6. Five other elements, F, Se, 

Sm, Tb and Yb, have ratios of less than 2. In addition to B eight other 

elements, Ba, Cd, Li, Ni, Pb, Sr, Zn and Zr have maximum/minimum ratios of 

their means greater than 4. The ratios for the other elements range from 

2 to less than 4. An interpretation of these is data elements with high 

ratios have significant regional variations in their distributions in coal 

and that areas can be found where coals with high or low contents of these 

elements can be delineated. 

One of the problems with the preceding discussion is that these coal 

samples and the statistical data on the samples are grouped within political 

boundaries rather than in geological units. The main reason geological 

units have not been used is insufficient samples are available from a 

succession of such units (coal beds). For instance, in Alabama only an 

average of about 3 samples per bed are reported, in Pennsylvania there is 

an average of 6 samples per bed, in Ohio 8 samples per bed. These 

quantities of samples are not adequate for performing interbed comparisons 

or intrabed distributions. As data from more samples become available 

such comparisons and distribution analyses should be made. 



	 	

	

	

	

	

	

	

Table 4a . -- Comparison of the geometric means of analyses for all the samples and samples from each state. 

[All values are in percent except Btu/lb, free swelling index, and ash-fusion temperatures data are reported 
on the as-received basis. 

West 
All Pennsylvania Ohio Virginia Virginia Kentucky Tennessee Alabama Indiana 

Number of 
Samples 491 61 40 168 72 18 27 20 85 

Moisture 3.3 2.7 4.1 2.4 2.7 2.4 2.4 1.8 10.5 
Volatile 
matter 31.9 33.5 38.7 29.7 30.3 36.6 32.8 31.4 32.8 

Fixed 
carbon 52.2 46.8 44 56.6 57 51.3 56.8 53.5 47.1 

Ash 8.8 13.7 10.9 8.1 7.4 8 5.2 11.8 8.5 
Hydrogen 5.2 4.8 5.2 5.1 5.2 5.4 5.3 5 5.6 
Carbon 70.5 67 64.9 74.7 74.9 72 75.2 70.8 62.7 
Nitrogen 1.3 1.2 1.1 1.2 1.4 1.4 1.6 1.3 1.2 
Oxygen 9.3 7.1 11.4 7.7 7.5 9.9 8.6 8 18.4 
Sulfur 1.5 2.4 3.9 .96 1.1 1.5 1.2 1.4 2.4 

Heat of combustion 

dtu/lb 12,590 12,010 11,770 13,260 13,380 12,940 13,510 13,000 11,220 

Forms of sulfur 

Sulfate .07 .16 .04 .03 .03 .03 .03 .21 
Pyritic .65 1.99 .46 .37 .49 .24 .66 .97 
Organic .8o 1.50 .45 .59 .82 .73 .67 .95 



 

Table 4a . -- Comparison of the geometric means of anA]yses for all the samples and samples from each state. 
Continued 

West 
All Pennsylvania Ohio Virginia Virginia Kentucky Tennessee Alabama Indiana 

Ash fusion temperature °C 

Initial 
deformation 1,230 1,230 1,130 1,290 1,280 1,260 1,330 1,260 1,180 

Softening 
temperature 1,280 1,270 1,170 1,340 1,330 1,320 1,380 1,340 1,220 

Fluid temperatu 
temperature 1,340 1,320 1,220 1,400 1,380 1,370 1,420 1,410 1,250 

Free Swelling 
Index 4.3 6.3 3.1 5.8 7.6 2.7 5 4.9 1.2 



	

	 								

	 								

		 			 				

	 	 						 	

	 							 	

	 						 		

	 			 		 		 	

	 				 				

	 			 			 		

	 		 		 		 		

	 						 		

	 	 					 		

Table  4b  . -- Comparison of the geometric means of the major and minor oxides in ash of all coal samples and  
samples from each state.  

[All samples were ashed at 525°C; all data are in percent. ] 

West 
Oxide All Pennsylvania Ohio Virginia Virginia Kentucky Tennessee Alabama Indiana 

(Ash) 9.5 14.2 11.5 8.3 7.9 7.6 5.4 12.6 11.9 

SiO2 42 39 31 49 41 42 39 48 36 

A1203 23 22 17 27 23 26 25 30 18 

CaO 1.3 .7) 2.5 1.1 2.1 1.4 2.8 .97 1.3 

Mg0 .78 .75 .61 .84 .87 .69 .71 .83 .71 

Na20 .44 .38 .51 .57 .52 .30 .28 .46 .27 

K20 1.6 1.8 1.1 1.7 1.9 1.5 1.7 1.7 1.5 

Fe2  03 11 18 31 6.5 12 11 12 11 19 

Mn0 .02 .02 .02 .02 .03 .02 .02 .01 .03 

TiO2 1.1 .98 .80 1.4 1.1 1.2 1.2 1.5 .82 

P205 .17 .29 .12 .13 .16 .17 .43 .51 .17 

SO 2 1.0 2.8 1.8 3.2 2.3 3.7 1.8 2.2 3 



	
	

	

	 								

	

	 								
	 								

	

	 					 		 	

	

	 								

	

	 								

	

	 				 		 		

	

	 			 		 			

	

	 						 		

	

	 				 				

	

	 					 			

	

	 	 					 		
	 							 	

	

	 						 		

	

	 					 			

	

	 							 	

	

	 			 			 		

	

	 								

	

	 				 		 		

	

	 						 		

	

	 					 			

	

	 				 				

	

	 				 				
	 						 		

	

	 				 		 		

	

	 				 	 			

	

	 		 				 		
	 								
	 							 	
	 							 	
	 								

Table 4c . -- Geometric means for 38 trace elements in all samples and samples from each state.  

[All data are in parts per million and are reported on a whole-coal basis.] 

West 
Element All Pennsylvania Ohio Virginia Virginia Kentucky Tennessee Alabama Indiana 

Ag .05 .06 .05 .04 .03 .06 .03 .08 .07 
As 7.4 17 5.1 4.8 9.4 6.5 7.4 17 10 
B 21 23 59 16 13 32 35 30 95 
Ba 56 62 37 61 Bo 52 36 160 39 
Be 2.4 2.1 1.8 2.5 1.9 2.7 1.1 2.4 3.6 
Cd .08 .08 .1 .05 .07 .o6 .05 .07 .2 
Ce 15 19 12 16 13 18 11 25 14 
Co 5.5 6.6 3.2 5.4 5.6 5.9 4.4 5.5 6.3 
Cr 14 21 14 13 9.9 14 7.4 19 15 
Cs .75 1.2 .78 .68 .53 .53 .142 1.14 .93 
Cu 14 11 8.9 14 16 18 13 21 114 
e.11 .31 .42 .28 .30 .26 .36 .22 .46 .31 
F 614 88 71 53 69 56 64 90 69 
Ga 5.1 7.6 4.7 5.2 3.7. 6.3 2.0 6.9 5.2 
Ge 2.9 4.1 2.8 1.7 1.5 2.9 .86 2.6 11 
rif .65 .914 .53 .67 .53 .62 .47 1.1 .58 
Hg .10 .23 .17 .07 .08 .09 .08 .18 .11 
La 7.8 9.4 6.4 7.9 6.9 9.3 5.6 14 7.6 
Li 12 19 10 12 9.5 12 6.5 35 10 
Lu .14 .18 .14 .13 .13 .14 .11 .17 .14 
Mn 14 20 21 10 14 9.1 7.6 12 23 
Mo 1.8 2.4 2.4 1.2 1.7 1.7 1.1 3.5 3.1 
rib 1.9 3 1.7 1.7 1.4 1.4 1.0 3.5 2.6 
Nd 9.8 13 8.2 9.1 8 11 5.7 18 14 
Ni 12 14 6 lo 9 12 6.9 11 24 
Pb 5.9 7.1 3.2 5.1 14 5.6 14 5.2 14 
Sb .69 .89 .29 .63 .67 .76 .48 1.1 1.1 
Sc 3.1 4.4 3 2.9 2.6 3.3 2 4.6 3.4 
Se 2.9 2.5 2.9 3.3 2.6 3.2 2 3.14 2.9 
Sm 1.5 1.9 1.3 1.4 1.3 1.8 1.1 2.1 1.6 
Sr 57 45 37 67 81 80 47 150 36 



	
	

Table 4c . -- Geometric means for 38 trace elements in all samples and samples from each state.--Continued 

West 
Element All Pennsylvania Ohio Virginia Virginia Kentucky Tennessee Alabama Indiana 

Tb .26 .33 .24 .25 .23 .25 .18 .31 .28 
U 1.2 1.1 .86 1.1 1.2 1.5 .78 1.8 1.5 
V 17 21 13 17 13 19 9.3 29 23 
Y 7.2 7.4 6.6 7 5.9 8.6 5 11 8.7 
Yb .74 .96 .69 .71 .68 .8 .51 .95 .76 
Zn 13 21 18 8 9.6 11 7.4 7.8 40 
Zr 20 25 18 18 11 21 9.9 49 34 

CT 
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Summary of the analytical data from 71 Pennsylvania bituminous coal samples 

Analytical data on 97 bituminous and 57 anthracite coal samples were 

reported by Swanson and others (1976), Skema and others (1977) also reported 

analytical data on 124 coal samples from Pennsylvania. The 71 samples in 

this report were collected from 12 coal beds. The largest number (22 samples) 

came from the Waynesburg coal bed. The generalized distribution of the 

samples is shown on figure 3. Descriptions and specific location of the 

samples is given in table 5d. The statistical comparisons of the 71 

Pennsylvania coal samples with all 617 samples of this report are made in 

tables 5a, b and c. The analytical data are reported in tables 5e, f, g 

and h. 

The following three paragraphs compare the geometric means of 

Pennsylvania coal samples with the 617 samples of this report. 

Comparison of the geometric means for the proximate and ultimate 

analyses (table 5a) shows that except for the ash and sulfur contents 

the Pennsylvania coals are similar in their composition to the average 

coal of this report. The means for ash, sulfur and the free swelling 

index are significantly higher in the Pennsylvania coals whereas the Btu 

and ash fusion temperatures are slightly lower than in the 617 samples of 

this report. 

Comparison of the means for the major ash forming oxides in the ash 

(table 5b) reveals similar values for most of these components. Only 

Fe203 is significantly higher and Ca0 lower in the Pennsylvania coal 

samples compared to all the samples. 

The means for the trace elements Be, Cu, Se, Sr and U are lower in 

the Pennsylvania coal samples, Cd is equal, whereas, As, Ba, Ce, Cr, F, 

Ga, Ge, Hf, Hg, La, Li, Lu, Mn, Mo, Nb, Nd, Pb, Sb, Sc, Th, V, Yb, and 

Zn are significantly higher (table 5c). The rest of the elements are 

slightly higher in the Pennsylvania samples. 
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L 2 mean Itierv-,.,d range, ize=me.:ric mean, and ge:m.1-tric of 
e • 1: ftrr.-.s s -_.2.f 

--ai-g 61 cccl fr:m Pennsvlvaia 

[All vales are in percent except Btu/lb, ash-fusion temperatures, and free swelling 
are reported on the as-received basis. °F = 9/5°C + 32; Kcal/kg = 0.556 

,. Leaders (---) indicate no data. j 

Observed range 
Arithmetic Geometric Geometric All Samples 

mean Minimum Maximum mean deviation geometric mean 

Proximate and ultimate analyses 

.6 11.8 2.7 1.7 3.3 

Volatile 
matter 33.8 

Moisture 3.1 

23.7 143.7 33.5 1.1 31.9 

Fixed 
carbon 47.3 32 62.7 46.8 1.2 52.2 

Asa 15.8 2.5 38.1 13.7 1.7 8.8 
5.6 4.8 1.1 5.2Hydrogen 4.8 3.6 

70.567.5 49.8 80.5 67 1.1 

Nitrogen 1.2 .5 1.6 1.2 1.3 1.3
Carbon 

2.1 21.9 7.1 1.5 9.3Oxygen 7.7 
13 2.4 1.9 1.52.8 .5Sulfur 

Heat of combustion 

Btu/lb 12,390 0,910 14,150 12,010 1.1 12,590 

Forms of sulfur 

Sulfate .07 
Pyritic .65 
Organic .80 

Ash fusion temperature °C 

Initial 
deformation 1,240 1,080 1,471 1,230 1.1 1,240 

Softening 
temperature 1,280 1,110 1,560 1,270 1.1 1,290 

Fluid 
temperature 1,330 1,140 1,600 1,320 1.1 1,350 

Free Swelling 
Index 6.5 2 8.5 6.3 1.3 4.3 
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Table 5b .--Arithmetic mean, observed range, geometric Lean, and geometric deviation of 
ash content and contents of eleven major and minor oxides in the laboratory ash of 

71 coal samples from Pennsylvania. 

[All samples were ashed at 525°C; all analyses except geometric deviation are in percent.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

Oxide mean Minimum Maximum mean deviation geometric mean 

16.2 2.7 36.9 14.2 1.7 9.46(Ash) 

40 18 65 39 1.3 42SiO
2 

23 7.4 32 22 1.3 23A120
3 

1.2 .07 5.8 .79 2.5 1.3 

.83 .2 2 .75 1.6 .78 

Cap 

Mg0 

.02 .01 .19 .02 1.9 .02Mn0 

.49 .09 1.9 .38 2 .44N' a20 

K20 1.62 .23 3.8 1.8 1.8 

22 3.5 66 18 2 11Fe 0-D
2 J 

1.13TiO 1.03 .48 2.3 .98 1.3 
2 

P 0 .46 .05 2.4 .29 2.6 .17 
2 5 

2.03so 1.6 .12 10 1 2.6 
3 
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Table 5c .--Ari7h:Letic an -:..served ran.7e, ;7esnetric mean, and 
i-e:metric devialion of 3a ele::ents in 71 coal sam.,;les from 

Pennsylvania. 

jAll analyses are in percent or parts per million and are repor7ed 
on a w.nole-ccal basis. Leaders (---) indicate means could not be 
calculated because an insufficient number of analyses were above 
the detection limit.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

Element mean Minimum Maximum mean deviation geometric mean 

Ag .07 .01 .21 .06 2 .05 
As 30 1 170 17 3.2 7.4 
B 29 3.1 62 23 2.1 21 
Ba 83 13 330 62 2.2 56 
Be 2.5 .49 6 2.1 1.9 2.4 
cd .12 .01 .73 .08 2.4 .08 

Ce 22 6 6o 19 1.8 15 

Co 8.2 1.6 55 6.6 1.9 5.5 
Cr 214 6.3 53 21 1.7 14 

Cs 1.7 .1 5.4 1.2 2.5 .75 
Cu 14 3.7 66 11 1.9 114 
.:•,u .148 .15 2.1 .42 1.7 .31 

F 100 20 290 88 1.9 64 

Ga 8.9 1.9 20 7.6 1.8 5.1 

Ge 9.1 .4 61 4.1 3.6 2.9 

rip 1.1 .3 2. 3 .94 1.8 .65 

rig 
La 

.34 
11 

.02 
2 

1.6 
25 

.23 
9.4 

2.5 
1.8 

.10 
7.8 

Li 27 3.6 130 19 2.3 12 

Lu .21 .1 .8 .18 1.7 .14 
!, 32 4.1 430 20 2.3 14 

Mo 3.3 .2 12 2.4 2.4 1.8 

lib 3.8 .81 9 3 2 1.9 

d i6 5.7 47 13 1.9 9.8 

iii 17 2.7 49 14 1.8 12 
70 8.6 2.3 42 7.1 1.8 5.9 

Sb 1.7 .2 26 .89 2.8 .69 

Sc 5.1 1.3 13 4.4 1.8 3.1 

Se 2.b .86 7.8 2.5 1.6 2.9 

sm 2.2 .7 7.7 1.9 1.7 1.5 

Sr 
m 

61 
.39 

13 
.1 

350 
1.9 

45 
.33 

2 
1.8 

57 
.26 

U 1.4 .2 4.1 1.1 1.9 1.2 

v 28 4.3 140 21 2.1 17 

Y 
m 
Zn 

9.3 
1.1 

30 

1.9 
.3 

5.9 

32 
4. 8 

260 

7.4 
.96 

21 

2 
1.8 
2.2 

7.2 
.74 

13 

Zr 35 3.6 130 25 2.4 20 



	

 

 

		 	 		

	

	
 	

	
	  

	

 

	

	

	

	
	

	
	

	
	
	

	
	

	
	

	

	
	
	

	
	

	

	
	
	

	
	
	
	
	

	
	

	
	

	

	

	

	
	

	

Tabl.! 5C1 Oes'_ri,tians for rl !-. 1tunlnalt1 coal samu(es from renn:ylvania 
sample state county latitude longitude formation coal bed sample sampled 

no. type thickness 

(inches) 

w1°0266 Pennsylvania rlearfirl' 4c1',1'4n 0,10itu Allegheny lower kittanning channel 37.0 
011 92A7 mennsylvania rtearfiel, 425114n 7 1 104 ,w alleoheny lower kit tanning channel 37.0 
w1A4?,J, oennsylvania cleirf l elil 4111^On 70 !1 1 Ow Al leihP^Y lower kittanninq channel 25.0 
0892,,9 0^nnsylvania Fayette 305') 6n 70SYKO W mononnahela waynesburg channel 56.0 
089270 ,ennsylvan'a clearfieli 410?13n 7h1900w mononaahela brookville channel 24.0 

w19')5i4 nennsylvania washington 401013n Aon3new wayneshurg waynesburo channel 14.0 
w1 01C',5 nennsylvania washington 401011n 800WPw wayneshura wayneshurg channel 38.0 
0905 1,4 nennsylvania washington 402134n 80297 ,w nittsburah Pittsburgh channel 6.0 
w190 5s7 rennsylvania washington 402114n 80291'w pittsburgh pittsburgh channel 33.0 
09055i Pennsylvania washinoton 402174n 80293Pw pittshurgh pittsburgh channel 14.0 

0 .)055', 
w10/.0 nennsylvania 

washington 
wash 1 ri.“ on 

40?11,7n 
4n21 ?n 

302039 w 
A0207.'w 

pittsburgh 

nit t shurqh 
Pittsburgh 
Pittsburgh 

channel 
channel 

6.0 
35.0 

090561 wennsylvania wachinutoo 40?137n Re201,Yw Pittsburgh Pittsburgh channel 22.0 
000562 pennsylvania washington 402212n 301F22w pittsburgh pittsburgh channel 37.0 
090561 oennsylvania washington 402212n 8018)2w pittsburgh pittsburgh channel 7.0 

00()564 nennsylvania washington 400710n 7 0 ',Q6Rw waynrsburg waynesburg channel 
w1905',5 uennsylvanta washington 409710n 70599Pw waynesburg waynesburg channel 19.0 
w1 905 46 prnnsylvania washinotnn 40071(ln 705)5 4 w waynesburg wayneshurq channel 15.0 
On557 uennsylvania washington 400710n 795908w wayneshurq wayneshurg channel 10.0 
w1 90568 oennsylvania washington 400710n 71590Rw monongahela waynesburg channel 7.0 

090569 
000570 

Pennsylvania 
nennsylvania 

washinoton 407754n 
4001C4n 

",0005w 
unnnncw 

waynesburg 
wayneshury 

wayneshurg 
waynesburg 

channel 
channel 

10.0 

37.0 
090;71 pennsYlvania :::::,:',:igni, 4nus4n Pononr,w wayneshurq wayneshurq channel 3.0 
090W? nennsylvan,a washington 409 7.54n ctr0005w wayneshuro wayneshurq channel 12.0 
090573 perinsylvania washington 400!".46n 1CO256w wayneshurq waynesburg channel 12.0 

W1'105;'4 
000s ,1 

w1',3S/6 

oennsylvania 
ornnsylvania 
perinsylvania 

washington 
greene 
green. 

40o145,n 
.,,045ie, 

?.94517n 

80r25', id 
70',657w 
7956%2w 

wavnesburo 
pittshuroh 
p it t sh u rgh 

wayneshurq 
Sewickley 

sewickleY 

channel 
channel 

channel 

51.0 
58.0 
58.0 

0 ,1 0577 nennsylvania 4reene 504540n R0nr08 w waynesburg waynesburg channel 25.0 
000578 nennsylvania groene 394540n P0C.02Pw wayneshurg waynesburq channel 63.0 

O'o0S79 oennsylvania f aye t t e 4001 '17n 70270 7, f reebor lower freeport channel 46.0 

w1w15,1 
oennsylvania 

nennsylvania 
fiyotte 

I lye t t e 

4r)j".10n 

1051fion 

7921"w froeport 

70W '1, nit t s',uroh 

lower freeport 

redstone 

channel 
channel 

46.0 

37.0 
oenrsylvania fAvette (0511100 79 .1? nit t s'nur lh redstone channel 7.0 

0905 •!, oennsylvania armstrano nittshuroh Pittsburgh channel 19.0 



	 	 	

	 	 	 	 	

	 	 	 	 	

	 	 	 	 	

	 	 	

	

	 	

 

	

	
	 	 		

 

 

	

	 	
 

	

	

	

	

	

	 	
	 	
	 	
	 	

	

	 	

Table5d Descriptions for 31 bituminous coal samples from Pennsylvania Continued 
samot- Ti E.it Ills le innost Inrma son cnat bed samol. sampi ed 

no. typ. t hi c nest 
inches) 

0905 4 
w1901Ai 

r,ennsyivani. 
nerincylvania are.strTnq 

,t-t-s. en 

409SWn 

r ri. rw 
71P,5uw nett church olttshurnh 

Tea n niT 

channel 
r 
4.0 

w1O15 1A nennsylvania armstrnni 60‘11?..1 7025CO w oit t shorqh oittshurnh Channel 17.0 
w1705 17 nennsylvania 1.ffrrson 41;0:'160 701011w c 1 a r inn clarion channel 23.0 
w1,'5 t1 oennsylvania )Tffercnn 410R16n 791011w clarion clarion channel 12.0 

w1n,1 j 0 0 

w1')15 . 10 
0'1'1511 

nennsylvania 
vennsylvanii 
nrnnsylvania 

huller 

huller 

4,ttmnrelanH 

4031SA n 794A44 w freeport 
40515Rn 794644w freeport 
402130n 79)411w nlenshaw 

lower froPport 
tower freeport 
bakerstown 

channe l 

channel 

Channel 

1R.0 

14.0 
23.0 

onransvlvania west,nreland 40)171n 70 7411w nlenshaw bal, erstown channel 6.0 
0 9'11)3 nennsylvania wectmnreland 40:?1t9n 792411w nlenshaw bakerstown channel 9.0 

w 14.*".• )4 rennsylvania wTstvorelanra 402131n 797411w nlenchaw bakers town channel 4.0 
aennsylvania vonannn 411?45n 70 4104w nlenshaw clarion ChAnne 7.0 

venAnno 41124Sn 7041r14w ol.nshaw Clarion Channe 14.0 
w1r,OV;7 

0°05 .'4 
ornnsylvInia 
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upper freeport 
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nennsylvania 
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Table 5e.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 61 coal samjiles from Pennsylvania. 

(All analyses except Kcal/kg, Btu, free-swelling-index and ash fusion temperatures in percent. For each sample number, the analyses are 
reported three ways; first, es received, second, moisture free, and third, moisture and ash free. All analyses by Coal Analysis Section 
Department of Energy, Pittsburgh, Pa. B means not determined. 0 for ash fusion temperatures means greater than 1690°C.) 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fixed 
,umber Moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w190554 8.1 30.0 42.6 19.3 4.7 59,7 1.3 13.7 1.3 5,830 10,490 
32.6 46.4 21.0 4,1 65.0 1,4 7,1 1,4 6,340 11,410 
41.3 58.7 --- 5.2 82.2 1.8 9.0 1.8 8,030 14,450 

w190555 2.1 38.8 44,5 14.6 5.1 68.8 1,4 7.4 2.7 6,910 12,430 
39.6 45.5 14.9 5.0 70.3 1.4 5.7 2.8 7,050 12,700 
46.6 53.4 --- 5.8 82.6 1.7 6.6 3.2 8,290 14,920 

w190556 2.7 38.9 32.0 26.4 4,4 55.1 1,1 6,7 6.3 5,630 10,130 
--- 40.0 32.9 27,1 4.? 56.6 1,1 4.4 6.5 5,780 10,410 

54.9 45.1 --- 5.8 77,7 1.6 6.1 8.9 7,940 14,290 

w190557 2.8 43.7 46.7 6.8 5.6 74,1 1.5 8.9 3.1 7,440 13,400 
45.0 48.0 7.0 5.4 76.2 1.5 6.6 3.2 7,660 13,790 
48.3 51,7 --- 5.9 82.0 1.7 7.1 3.4 8,240 14,820 

w190558 3.5 38.0 47.0 11.5 4.9 68.3 1.3 8.9 5.1 6,900 12,420 
--- 39.4 48.7 11.9 4,7 70.8 1,3 6.0 5.3 7,150 12,870 

44.7 55.3 5.3 80.4 1.5 6.8 6.0 8,170 14,610 

4.3 54,7 1,1 9.1 4.0 5,550 9,990w190559 3.4 35.9 33,9 26.8 
37.2 35.1 27.7 4,1 56.6 1.1 6.3 4.1 5,750 10,340 
51,4 48.6 --- 5.6 78.4 1.6 8.7 5.7 7,950 14,310 

73.4 1,4 9.7 13,140w190560 3.4 37.6 51.6 7.4 5.3 2.8 7,300 
38.9 53.4 7.7 5.1 76.0 1,4 6.9 2.9 7,560 13,600 
42.2 57.8 --- 5.5 82.3 1,6 7,5 3.1 8,180 14,730 

w190561 3.7 38.3 48,9 9,1 5.2 71,6 1,4 9.7 3.0 7,100 12,780 
39,8 50.8 9,4 5,0 74,4 1,5 6.7 3,1 7,370 13,270 
43.9 56.1 5.5 82.1 1.6 7,4 3,4 8,140 14,660 

w190562 3.8 37.8 44,1 14.3 5.1 67,4 1,4 11,1 .7 6,71 0 12,080 
39.3 45.8 14.9 4,9 70.1 1,5 8.0 .7 6,983 12,560 
46.2 53.8 --- 5.7 82.3 1.7 9.4 .9 8,19' 14,750 

w190563 4.9 34,3 40.4 20.4 4.8 59.7 1.2 11.2 2.7 5,980 10,770 
--- 11,32036.1 42.5 21,5 4.5 62.8 1.3 7.2 2.8 6.290 

45,9 54,1 5.7 79,9 1.6 9.2 3.6 8,010 14,420 

w190564 2.9 33.0 43.7 20.4 4.6 63.0 1.3 8.1 2,6 6,310 11,360 LJ 
34.0 45.0 21.0 4.4 64.9 1.3 5.7 2.7 6,500 1 1 ,700 A 

43.0 57.0 --- 5.6 82.1 1,7 7.2 3.4 8.230 14,810 

w190565 1.8 39.1 47.6 11.5 5.3 72.0 1.5 6.4 3.3 7,230 13,020 
39.8 48.5 1 1.7 5.2 73.3 1.5 4.9 3.4 7,370 13,260 
45,1 54.9 5.9 83.0 1,7 5.5 3.8 8,340 15,020 



	 	 	 	 

Table Se.-- Proximate and ultimate analyses, heat content ,forms-of-sulfur, free-swelling index and ash fusion temperature determination. 
for 61 coal samples from Peflocilvanin--continoe.d 

forms of sulfur Ash fusion temperature C. 

Free 

number loss Sulfate Pyritic Organic swelling drform. soften. fluid 

Samote Air-dried Initial 

w190554 0.0 0.00 
.00 
.00 

0.00 
.00 
.00 

0.00 
.00 
.00 

2.0 1,170 1,200 1,250 

w190555 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

6.5 1,305 1,330 1,360 

w190556 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

4.0 1,110 1,140 1,190 

w190557 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.0 1,115 1,145 1,170 

w190356 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

6.0 1,090 1,115 1,145 

w190559 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.5 1,145 1,195 1,300 

w190560 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

4.5 1,090 1,115 1,145 

w190561 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.0 1,110 1,140 1,165 

w190562 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.5 1,600 0 0 

w190563 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.0 1,260 1,290 1,320 

090564 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.5 1,170 1,200 1.260 

w190565 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.5 1,220 1.255 1,290 



	 	 	 		 		 	 	

    

	

 

	

Table 5e.-- Proximate and ultimate analyses,_heat content, forms-of-sulfur , free-swelling index and ash fusion temperature determinations 
for hl coal samples from Pennsylvania--continued 

Proilmate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fixed 
number Moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w190566 3.7 35.8 46.0 14.5 5.0 67.8 1.3 9.0 2.4 6,720 12,100 
--- 37.2 47.8 15.1 4.8 70,4 1.3 5.9 2.5 6,980 12,560 

43.8 56.2 --- 5.6 82.9 1.6 7.0 2.9 8,220 14,790 

w190567 2.1 32.2 39.1 26.6 4.4 58.5 1.2 7,4 1.9 5,840 10,510 
32.9 39.9 27.2 4.3 59.8 1.2 5.7 1.9 5,960 19,740 
45.2 54.8 --- 5.8 82.0 1.7 7.8 2.7 8,190 14,740 

090568 4.0 32.3 44,9 18.8 4.7 63.5 1,4 8.9 2.7 6,330 11,400 
33.6 46.8 19.6 4.4 66.1 1.5 5.6 2.8 6,600 11,870 
4 1 .R 58.2 --- 5.5 87.3 1.8 6.9 3.5 8,200 14,770 

.190569 4.8 33.4 41.1 20.7 4.7 60.6 1.2 10.5 2.3 5,980 10,770 
--- 35.1 43.2 21.7 4.4 63.7 1.3 6.5 2.4 6,290 11,310 

44.8 55.2 --- 5.6 81.3 1.6 3.4 3.1 8,030 14,460 

.190570 4.9 34.8 46.9 13.4 5.2 67.1 1.4 11.1 1.8 6,670 12,000 
--- 36.6 49.3 14.1 4.9 70.6 1.5 7.1 1.9 7,010 12,620 

42.6 57.4 --- 5.7 82.1 1.7 8.3 2.2 8,160 14,690 

.190571 2.7 37.4 44.2 15.7 5.0 67.1 1.4 8.4 2.4 6,780 12,200 
38.4 45.4 16.1 4.8 69.0 1.4 6.2 2.5 6,970 12,540 
45.8 54.2 ___ 5.8 82.2 1,7 7,4 2.9 8,310 14,950 

090572 4.2 31.3 
32.7 

39.8 
41.5 

24.7 
25.8 

4.5 
4.2 

58.8 
61 .6 

1.3 
1.4 

8.9 
5,4 

1.8 
1.9 

5.820 
6,080 

10,480 
10,940 

44,0 56.0 5.7 82.7 1.8 7.3 2.5 8,190 14,740 

.190573 4.7 36.1 40.2 19.0 4.9 62.7 1.3 8.8 3.3 6,280 11,300 
37.9 42.2 19.9 4.6 65.8 1.4 4.9 3.5 6,590 11,860 
47.3 52.7 --- 5.7 82.2 1.7 6.1 4.3 8,230 14,810 

.190574 2.6 37.2 42.3 17.9 4.9 65.1 1.3 7.3 3.5 6,550 11,790 
38.2 43.4 18.4 4.7 66.8 1.3 5.1 ',6 6,720 12,100 
46.8 53.2 --- 5.8 81.9 1.6 6.3 4.4 8,240 14,830 

.190575 2.2 36.1 
36.9 

53.9 
55.1 

7.8 
8.0 

5.3 
5.2 

76.2 
77,9 

1.6 
1.6 

7.7 
5.9 

1.4 
1 .4 

7,560 
7,730 

13,600 
13,910 

40.1 59.9 --- 5.6 84.7 1.3 6.4 1.6 8,400 15,119 

w 1 90576 2.3 35.7 53.2 8.8 5.3 75.3 1.6 8.3 .7 7,470 13,440 
36.5 54.5 9.0 5.2 77,1 1.6 6.4 .7 7,640 13,760 
40.? 59.8 5.7 84.7 1.8 7.0 .3 8,400 15,120 (...)

CN 

.190577 1.7 39.7 46.3 12.3 5.2 71.9 1.5 6.7 2.4 7,180 12,930 
40.4 47.1 12.5 5.1 73.1 1.5 5.3 2.4 7,310 13,1 50 
46.2 53.3 --- 5.8 83.6 1.7 6.0 2.8 8,350 15,030 



 

	  

Table Se.-- Proximate and ultimate analyses, heat content, forms-of-sulfur„ free-swelling index and ash fusion temperature determinations 
for 61 coal samples from Pennsylvania--cpritjeueJ--

Forms of sulfur Ash fusion temperature C. 

Sample 
numoer 

Air-dried 
loss Sulfate Pyritic Organic 

Free 
swelling 

Initial 
deform. soften. fluid 

w190566 0.0 0.00 0.00 0.00 8.0 1,410 1,440 1,470 
.00 .00 .00 

- - .00 .00 .00 

w190567 .0 .00 .00 .00 5.5 1,560 1,600 0 
WO .11, .00 .00 .00 
- - .00 .00 .00 

090568 .0 .00 .00 .00 7.0 1,275 1,310 1,345 
- - .00 .00 .00 
- - .00 .00 .00 

090569 .0 .00 .00 .00 5.5 1,170 1,200 1,255 
.00 .00 .00 

- - .00 .00 .00 

090570 .0 .00 .00 .00 5.0 1,445 1,470 1,525 
.00 .00 .00 
.00 .00 .00 

090571 .0 .00 .00 .00 7.0 1,415 1,445 1,470 
-- .00 .00 .00 

.00 .00 .00 

090572 .0 .00 .00 .00 7.0 1,470 1,500 1,600 
.00 .00 .00 

- - .00 .00 .00 

w190573 .0 .00 .00 .00 7.0 1,170 1,230 1,300 
.00 .00 .00 
.00 .00 .00 

090574 .0 .00 .00 .00 5.0 1,290 1,320 1,345 
.00 ;00 .00 

e• .00 .00 .00 

090575 .0 .00 .00 .00 8.0 1,350 1,380 1,440 
.00 .00 .00 
.00 .00 .00 

090576 .0 .00 .00 .00 8.5 1,600 0 0 
- - .00 .00 .00 

WOOD .00 .00 .00 

090577 .0 .00 .00 .00 7.0 1,355 1,380 1,410 
.00 .00 .00 
.00 .00 .00 



   

 

					 			 	

 

  

	
	

	 	
	 	 	

	 	 		 	 	 	 	

 

Table 5e.-- • :•. 10 • ,: • • 1•. • I • • • .1 ulfur. free-owellinR index and ash fusion temperattire determinations 
for 61 coal samples from PennAylvania--continued 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fixed 

number moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w190578 2.1 35.4 47.1 15.4 5.0 68.9 1.4 7.7 2.1 6,880 12,380 
36.2 48.1 '5.7 4,9 70,4 1,4 5,4 2.1 7,030 12,650 
42.9 57.1 --- 5.8 83.5 1,7 6.5 2.5 8,340 15,01C 

w190579 2.6 27.9 62.7 6.8 5.0 79.4 1,4 5.4 2.0 7,810 14,050 
28.6 64.4 7.0 4.8 81.5 1,4 3.2 2.1 8,010 14,430 

30.8 69.2 5.2 87.6 1.5 3.4 2.2 8,620 15,510 

w190580 2.4 28.3 61.2 8.1 4.9 78.3 1.3 4.5 2.9 7,710 13,880 
29.0 62.7 8.3 4,7 80.2 1.3 2.4 3.0 7,900 14,220 
31.6 68.4 5.2 87.5 1.5 2.6 3.2 8,620 15,510 

w190581 11.8 31.8 48.1 8.3 5.0 61.9 1.3 21,9 1.6 5,870 10,560 
36.1 54.5 9.4 4.2 70.2 1.5 12.9 1,8 6,650 11,970 

39.8 60.2 --- 4,6 77.5 1.6 14.3 2.0 7,340 13,220 

6.4 29.1 41.9 22.6 4.6 58.1 1.1 11.8 1.7 5,740 10,330w190582 
31.1 44.8 24.1 4.2 62.1 1.2 6.5 1.8 6,130 11,040 

41.0 59.0 --- 5.5 81.8 1.5 8.6 2.4 8,080 14,550 

w190583 1.6 38.3 50.1 10.0 4.9 73.8 1.5 5.4 4.4 7,450 13,410 

38.9 50.9 10.2 4.8 75.0 1.5 4.0 4.5 7,570 13,630 

43.3 56.7 5.3 83.5 1.7 4.5 5.0 8,430 15,170 

w190584 2.6 32.2 50.9 14.3 5.0 71.1 1.3 6.3 2.0 6,970 12,550 
--- 33.1 52.3 14.7 4.8 73.0 1.3 4.1 2.1 7,1 60 12,890 

38.7 61.3 5.7 85.6 1.6 4.8 2.4 8,390 15,100 

w190585 2.8 27.4 34.5 35.3 3.9 49.8 1.0 6.1 3.9 4,950 8,910 
--- 28.2 35.5 36.3 3.7 51.2 1.0 3.7 4.0 5,090 9,170 

44.3 55.7 --- 5.13 80.5 1.6 5.8 6.3 8,000 14,390 

W190586 1.6 29.5 36.5 32.4 4.0 52.1 1.0 3.1 7.4 5,290 9,520 

30.0 37.1 32.9 3.9 52.9 1.0 1.7 7,5 5,370 9,670 
44.7 55.3 --- 5.8 78.9 1.5 2.5 11.2 8,010 14,420 

w190587 1.9 38.6 47.3 12.2 5.0 71,0 1.1 4.6 6.1 7,180 12,930 

39.3 48.2 12,4 4.9 72.4 1,1 3.0 6.2 7,320 13,180 
44.9 55.1 5.6 82.7 1.3 3.4 7.1 8,360 15,050 

W190588 3.1 37.5 51.2 8.2 5.2 73.6 1.2 7.3 4.5 7,430 13,370 
38.7 52.8 8.5 5.0 76.0 '.2 4.7 4.6 7,670 13,800 

42.3 57.7 5.5 83.' 1.4 5.1 5.1 8,370 15,070 

W190589 3.3 35.0 52.6 9.1 5.2 72.8 1.4 9.5 2.0 7,170 12,910 

36.2 54.4 9.4 5.0 75.3 1.4 6.8 2.1 7,420 13,350 

40.9 60.0 - 5.5 83.1 1.6 7,5 2.3 8,190 14,740 



 

	

Table 5s.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determination s
for 61 coal samples from Pennsylvanta-contInued 

Forms of sulfur Ash fusion temperature C' 

Sample Air-dried Free lnitfat 

number loss Sulfate Pyritic Organic swelling deform, soften. fluid 

w190578 0.0 0.00 
.00 
.00 

0.00 
.00 
.00 

0.00 
.00 
.00 

5.5 1,380 1,410 1,450 

w190579 .0 
• 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.5 1,170 1,230 1,280 

090580 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.0 1,170 1,230 1,280 

090581 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.0 1,325 1,380 1,440 

090582 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

2.5 1,470 1,500 1,525 

090583 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.5 1,105 1,130 1.175 

090584 .0 

--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.0 1,405 1,430 1,465 

.090583 .0 

el. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

4.5 1,315 1,375 1,500 

m190586 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.0 1,150 1,175 1,205 

w190587 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.0 1,105 1,130 1,165 

090588 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.5 1,110 1,140 1,165 

090589 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.5 1,145 1,200 1,265 



	 	 	

 

 

Table 5e.-- Proximate and ultimate analyses heat content, forma-of-sulfur free-swelling Index and ash fusion temperature determinations 
for 61 coal samples from Pennsylvania--conrtnoed 

Proximate Analys s Ultimate Analysis Heat of Combustion 

Sasole Volatile Fixed 
number Moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w190590 3.5 33.6 
34.3 

53.0 
54.9 

9.9 
10.3 

5.1 
4.9 

72.8 
75.4 

1.4 
1.5 

9.4 
6.5 

1.4 
1.5 

7,140 
7,400 

12,860 
13,330 

38.5 61.2 --- 5.4 84.1 1.6 7.3 1.6 8,25? 14,850 

w190591 1.1 32.2 47.1 19.6 4.5 66.8 1.0 2.2 5.9 6,670 12,010 
32.6 47.6 19.8 4.4 67.5 1.0 1.2 6.0 6,750 12.'40 
40.6 59.4 --- 5.5 84.? 1.3 1.5 7.4 8,4 1 0 15,150 

w190592 1.2 33.2 50.6 15.0 4.9 72.2 1.2 5.0 1.7 7,170 12,910 
33.6 51.2 15.2 4.8 73.1 1.2 4.0 1.7 7,260 13,070 

39.6 60.4 5.7 86.2 1.4 4.7 2.0 8,560 15,410 

w190593 2.0 31.6 46.1 20.3 4.6 66.1 1.1 5.6 2.3 6,590 11,860 
32.2 47.0 20.7 4.5 67.1. 1.1 3.9 2.3 6,720 12,100 
40.7 59.3 5.6 85.1 1.4 4.9 3.0 8,480 15,260 

w190594 3.2 30.7 
31.7 

45.9 
47.4 

20.2 
20.9 

4.5 
4.3 

63.9 
66.0 

.9 

.9 
3.0 
.2 

7.5 
7.7 

6,390 
6,610 

11,510 
11,890 

40.1 59.9 5.4 83.4 1.2 .2 9.8 8,350 15.030 

.190595 2.0 35.5 37.4 25.1 4.1 54.9 .8 2.1 13.0 5.520 9,930 
36.2 38.2 25.6 4.0 56.0 .8 .3 13.3 5.630 10.130 
48.7 51.3 --- 5.3 75.3 1.1 .4 17.8 7,570 13,620 

.190596 3.1 40.7 45.8 10.4 5.2 71.2 1.2 7.5 4.5 7,130 12,840 
42.0 47.3 10.7 5.0 73.5 1.2 4.9 4.6 7,360 13,250 
47.1 52.9 --- 5.6 82.3 1.4 5.5 5.2 8,250 14,840 

w190597 4.1 37.0 53.2 5.7 5.4 76.7 1.4 8.3 2.5 7,610 13,700 
38.6 55.5 5.9 5.2 80.0 1.5 4.9 2.6 7,940 14,290 
41.0 59.0 5.5 85.0 1.6 5.2 2.8 8,440 15,190 

w190599 3.0 36.0 51.1 9.9 5.2 73.2 1.4 8.1 2.2 7,290 13,120 
37.1 52.7 10.2 5.0 75.5 1.4 5.6 2.3 7,510 13,530 
41.3 58.7 --- 5.6 84.0 1.6 6.? 2.5 8.370 15,060 

w191309 7.1 29.3 58.3 4.8 5.5 75.9 1.2 12.1 .5 7,410 13,330 
32.1 62.8 5.2 5.1 81.7 1.3 6.2 .5 7,970 14,350 
33.8 66.2 --- 5.3 86.2 1.4 6.6 .6 8,410 15.130 

w191310 4.0 32.0 61.5 2.5 5.4 80.5 1.3 9.8 .5 7,860 14,150 
33.3 64.1 2.6 5.2 83.9 1.4 6.5 .5 8,190 14,740 

34.2 65.8 5.3 86.1 1.4 6.7 .5 8,410 15, 1 30 

.191311 1.3 30.8 47.7 20.2 4.5 65.3 1.3 3.6 5.1 6,590 11,860 
31.2 48.3 20.5 4.4 66.2 1. 1 2.5 5.2 6,680 12.020 

39.2 60.8 5.5 83.2 1.7 3. 1 6.5 8,390 15,112 



	 	 	

Table Se.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 61 coal samples from Pennsylvsnla-conttnued 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample 
number Moisture 

Volatile 
matter 

Fixed 
carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

091312 0.6 28.5 
28.7 
38.9 

44.7 
45.0 
61.1 

26.2 
26.4 
---

4.2 
4.2 
5.6 

61.2 
61.6 
83.6 

0.6 
.6 
.8 

5.6 
5.1 
6.9 

2.2 
2.2 
3.0 

6,080 
6,120 
8.310 

10,950 
11,020 
14,960 

w191313 1.1 29.9 
30.2 
35.4 

54.5 
55.1 
64.6 

14.5 
14.7 
---

4.8 
4.7 
5.5 

72.9 
73.7 
86.4 

.7 

.7 
.8 

5.6 
4.7 
5.5 

1.5 
1.5 
1.8 

7,230 
7,310 
8,570 

13.020 
13,160 
15,430 

091314 1.4 23.7 36.8 38.1 3.6 50.7 .5 5.7 1.4 4,960 8,920 
- - -
••• MD QM. 

24.0 
39.2 

37.3 
60.8 

38.6 
---

3.5 
5.7 

51.4 
83.8 

.5 
.8 

4.S 
7.4 

1.4 
2.3 

5,030 
8,190 

9,050 
14,740 

w191315 1.1 32.7 58.4 7.8 5.1 78.2 .8 5.9 2.2 7,800 14,040 
--- 33.1 59.0 7.9 5.0 79.1 .8 5.0 2.2 7,890 14,200 
--- 35.9 64.1 5.5 85.8 .9 5.4 2.4 8.560 15,410 

w191316 1.0 24.2 41.0 33.8 3.7 54.4 .5 4.4 3.2 5,380 9,680 
24.6 41,4 34.1 3.6 54.9 .5 3.5 3.2 5,430 9,780 
37.1 62.9 --- 5.5 83.4 .8 5.4 4.9 8,250 14,850 

091317 1.3 25.8 
26.1 

42.9 
43.5 

30.0 
30.4 

3.8 
3.7 

57.3 
58.1 

.5 
.5 

4.7 
3.6 

3.7 
3.7 

5,700 
5,780 

10,260 
10,400 

37.6 62.4 5.3 83.4 .7 5.2 5.4 8.300 14,930 

091321 2.1 37.3 48.9 11.7 5.3 73.2 1.4 7.6 .8 7,290 13,130 
--- 38.1 49.9 12.0 5.2 74.8 1.4 5.9 .8 7,450 13,410 

43.3 56.7 --- 5.9 84.9 1.6 6.7 .9 8,460 15,230 

091322 1.7 37.0 50.9 10.4 5.0 74.1 1.5 7.8 1.2 7,410 13,330 
--- 37.6 51.8 10.6 4.9 75.4 1.5 6.4 1.2 7,530 13.560 
--- 42.1 57.9 --- 5.5 84.3 1.7 7.2 1.4 8.420 15,160 

w191323 2.5 31.4 60.6 5.5 5.1 79.7 1.4 7.3 1.0 7,840 14,110 
--- 32.2 62.2 5.6 4.9 81.7 1.4 5.2 1.0 8,040 14,470 
--- 34.1 65.9 --- 5.2 86.6 1.5 5.5 1.1 8,520 15,340 

w191324 1.9 32.5 
33.1 

52.8 
53.8 

12.8 
13.0 

4.8 
4.7 

73.4 
74.8 

1.3 
1.3 

6.1 
4.5 

1.6 
1.6 

7,270 
7,410 

13,090 
13,340 

38.1 61.9 5.4 86.0 1.5 5.2 1.9 8,530 15.350 

w191325 2.6 33.S 
34.4 

51.5 
52.9 

12.4 
12.7 

4.9 
4.7 

70.1 
72.0 

1.2 
1.2 

4.4 
2.1 

7.0 
7.2 

7,120 
7,310 

12.820 
13,160 

--- 39.4 60.6 5.4 82.5 1.4 2.5 8.2 8,380 15.080 

w191326 8.7 28.3 55.8 7.2 5.1 71.2 1.2 14.2 1.1 6,970 12.540 
31.0 61.1 7.9 4.5 78.0 1.3 7.1 1.2 7,630 13.730 
33.7 66.3 4.9 84.7 1.4 7.7 1.3 8,280 14,910 



	 	

- - - 

Table 5e.-- Proximate and ultimate analyses heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 61 coal samples from Pennsylvania--continued 

Forms of sulfur Ash fusion temper.sture 

Sample Air-dried Free Initial 
number loss Sulfate PyritiC Organic swelling deform. soften, fluid 

w190590 0.0 0.00 0.00 0.00 5.5 1,330 1,360 1,390 
.00 .00 .00 
.00 .00 .00 

w190591 .0 .00 .00 .00 8.0 1,140 1,165 1,250 
-- .00 .00 .00 

.00 .00 .00 

w190592 .0 .00 .00 .00 7.5 1,320 1,350 1.405 
-- .00 .00 .00 

.00 .00 .00 

w190593 .0 .00 .00 .00 7.5 1,320 1,350 1.455 
.00 .00 .00 
.00 .00 .00 

w190594 .0 .00 .00 .00 8.5 1.095 1.120 1,170 
.00 .00 .00 
.00 .00 .00 

w190595 .0 .00 .00 .00 5.5 1,095 1,120 1.165 
-- .00 .00 .00 

.00 .00 .00 

w190596 .0 .00 .00 .00 7.5 1,080 1.110 1,165 
7- .00 .00 .00 

.00 .00 .00 

w190597 .0 .00 .00 .00 8.0 1.115 1.145 1,195 
.00 .00 .00 
.00 .00 .00 

w190599 .0 .00 .00 .00 8.0 1,170 1.230 1.290 
.00 .00 .00 
.00 .00 .00 

w191309 .0, .00 .00 .00 7.5 1.320 1,350 1.415 
.00 .00 .00 
.00 .00 .00 

w191310 .0 .00 .00 .00 8.5 1,600 0 0 
-- .00 .00 .00 

.00 .00 .00 

w191311 .0 .00 .00 .00 5.0 1,090 1,115 1,145 
.00 .00 .00 
.00 .00 .00 



	 	

Table Se.-- Proximate and ultimate analyses, heat content, forme-of-sulfur. free-awelling index and ash fusion temperature determinations 
for 61 coal samples from Pennsylvania--continued 

Forms of sulfur Ash fusion temperature C' Lo 

Sample Air-dried Fret Initial 
number loss Sulfate Pyritic Organic sweltIng deform. soften, fluid 

091312 0.0 

.--

0.00 
.00 
.00 

0.00 
.00 
.00 

0.00 
.00 
.00 

5.5 1.320 1,350 1,380 

091313 .0 

---

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.5 1,350 1,405 1,600 

091314 .0 
---
---

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

4.0 1,450 1,560 1,600 

w191315 .0 
--
... 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.5 1,120 1,200 1,265 

091316 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

4.5 1.245 1,315 1,425 

091317 .0 

---

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.5 1,220 1,290 1.355 

w191321 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

6.5 1,600 0 0 

091322 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.5 1.600 0 0 

w191323 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.5 1,380 1.410 1,440 

091324 .0 
--.. 
.--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.0 1,295 1,315 1,345 

091325 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.5 1,140 1,195 1,260 

091326 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

6.5 1.260 1,295 1.320 



            

            

  

	

  

	

            

            

            

            

	 	 	 	

Table 5e.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations  
for 61 coal samples from Pennsylvania--continued  

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample 
number Moisture 

Volatile 
matter 

Fixed 
carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w191327 2.9 35.6 44.9 16.6 4.8 67.0 1.5 7.5 2.6 6,700 12,060 

36.7 46,2 17.1 4.6 69.0 1.5 5.1 2.7 6,900 12,420 
- - - 44.2 55.8 5.6 83.2 1.9 6.1 3.2 8,320 14,980 



	

	

	

	

	

	

	

	

	

	

	

	

	

Table 5e.-- Proximate and ultimate analyses, heat content forms-of-sulfur free-swelling index and ash fusion temperature determinations, 
for 61 coal samples from Pennsylvania—continued 

Forms of Sulfur Ash fusion temperature C' 

Sample Air-dried Free Initial 

number loss Sulfate Pyritic Organic swelling deform. soften. fluid 

w191327 0.0 0.00 0.00 0.00 7.5 1,170 1,200 1,305 
.00 .00 .00 
.00 .00 .00 



 

 

 

 

Table 5f.-- Major and minor oxide and trace element composition of the laboratory ash of 71 coal saalp_les from Pennsylvania. 

[Values in percent or parts-per-million. Coal ashed at 525 °C. L means less than the value shown; N, not detected; 8, not determined; S after 
element title indicates determinations by automatic pinte reading, computer assisted, emission spectographie analyses. The standard deviation 
of any single answer should be taken as plus 50Z and minus 157- Methods of analyses for other elements ns shown in figures.) 

Sample Ash 5102 Al203 Ca0 MO) Na20 K20 Fe203 TiO2 P205 Sample 
number (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) n u mber 

w189266 
w189267 
w189268 

17.4 
16.4 
9.6 

44 
46 
24 

29 
28 
15 

0.53 
.47 

1.2 

0.86 
.80 
.37 

0.77 
.34 
.35 

3.2 
2.5 
.78 

9.8 
9.8 

34 

1.1 
1.0 

.69 

1.01 
1.0L 
1.0L 

w189266 
w189267 
w189268 

w189269 35.0 45 18 .69 .96 .26 2.0 13 .86 1.0L w189269 
w189270 5.8 26 16 1.6 .46 .45 .65 28 1.3 1.0L w 189270 

090554 
090555 

20.4 
15.0 

49 
39 

20 
26 

1.7 
.63 

1.0 
.60 

.35 

.42 
2.9 
1.7 

13 
20 

1 .0 
1.1 

.13 

.10 
w190554 
w190555 

w190556 27.5 32 16 5.8 1.0 .17 2.0 31 .68 .10L w190556 
w190557 6.8 24 17 1.9 1.0 .33 .72 46 .66 .1% w 190557 
w190558 11.5 26 13 .86 1.1 .23 1.1 SO .56 .10L w190558 

090559 27.6 43 20 .37 .98 .21 2.6 21 .91 .101 w190559 
w190560 8.8 29 17 1.5 .60 .31 1.1 41) .69 .21 w190560 
090561 9.2 35 18 .87 .68 .28 1,4 1 4 .75 .10L w190561 
w190562 15.0 43 30 3.7 .85 .35 2.5 3.6 1. 1 1.7 w190562 
w190563 21.5 43 24 .39 „88 .27 2.8 16 1.1 .101 w190563 

w190564 11.9 35 24 .52 .46 .34 1.5 28 1.0 .101 090564 
090565 21.5 47 21 .62 1.1 .29 3.2 16 1.1 .10L w190565 
w190566 15.3 39 29 .28 .86 .24 1.8 16 .76 .101 090566 
w190567 27.9 49 25 .23 .88 .29 2.3 7.8 1.2 .101 090567 
w190568 20.1 45 22 .34 .56 .29 3.0 16 .94 .10L w190568 

w190569 21.7 46 20 .73 .93 .29 2.9 16 .99 .101 w190569 
090570 14.1 41 28 .45 .68 .33 1.9 14 1 .0 .12 w190570 
w190571 16.5 43 27 .23 .66 .23 2.0 16 .95 .101. w190571 
wl90572• 26.5 51 26 .13 .94 .27 3.0 7.7 1.1 .101 w190572 
w190573 20.1 45 19 .69 1.0 .42 2.6 18 .97 .12 w190573 

090574 18.6 40 25 .66 .63 .36 1.9 20 1.1 .28 w190574 
w190575 8.0 45 28 .61 .58 .53 2.1 13 1.1 .37 w190575 
w190576 9.1 45 30 .79 .56 .60 2.0 5.5 1.0 .73 w190576 
w190577 12.5 43 26 .62 .7' .31 2.3 16 .97 .101 w190577 
w190578 16.0 43 28 .48 .66 .35 2.3 13 1.4 .10L w190578 

w190579 
w190580 

7.0 
9.0 

30 
22 

26 
20 

1.5 
1.5 

.51 

.32 
.26 
.16 

1.4 
.61 

30 
43 

1,1 
.95 

.101 

.16 
w190579 
w190580 

090581 9. 1 38 27 4.7 1.3 .65 2.0 9.3 1.1 .101 w190581 
w190582 24.0 54 24 .33 .85 .27 3.2 6.9 1.2 .101 w190582 
090583 10.4 24 17 3.5 .20 .40 .33 43 .72 2.4 w190583 

090584 
w190585 

15.1 
36.9 

49 
47 

26 
25 

.39 

.22 
.53 
.70 

.43 

.21 
1.7 
2.9 

10 
1 4 

1.4 
1.1 

.101 

.101 
v190584 
w190585 

090586 
w1 9 0587 
w190588 

33.8 
15.0 

8.2 

36 
23 
19 

23 
13 
18 

.11 
2.2 
2.0 

.55 

.22 

.28 

.15 

.1 3 
.15 

1.9 
.51 
.23 

28 
53 
5 1 

.63 

.89 

.48 

.101 

.101 

.10L 

w190586 
,,190587 
w190588 



 

Table St.-- Malor and minor oxide and trace element composition of the laboratory ash of 71 coal samples from Pennsylvania--continued 

Sample 
number 

S03 
(percent) 

Ag-S 
(ppm) 

8-S 
(ppm) 

Ba-S 
(Dom) 

Be-S 
(ppm) 

81-5 
(ppm) 

Cd 
(ppm) 

Ce 

(ppm) 
Co 

(ppm) 
Cr 

(000) 
Sample 
number 

w189266 
089267 

0.85 
.79 

0.57 
1.3 

94 
74 

720 
540 

12 
29 

51. 
51. 

0.22 
.66 

170 
280 

30 
82 

150 
210 

1,189266 
w189267 

w189268 1.8 .9 1 33 250 15 51. .72 130 31 130 w189268 
089269 .95 .461. 120 610 10 51. .54 120 34 140 089269 
089270 3.5 3.6 57 2,1006 64 5l. 1.7 100 200 210 Ob9270 

090554 1.3 .461. 160 710 10 51. .24 93 19 160 090534 
w190555 .50 .461. 230 510 6.0 SL .23 130 29 140 1,190555 
090556 3.7 .461 200 380 8.6 SL .98 65 56 130 090556 
v190557 1.8 .62 460G 430 7.3 51- 1.1 120 38 280 090557 
090558 .62 .57 350 140 11 SL .72 70 26 83 1,190558 

090559 .33 .461 230 460 8.5 St. .72 80 36 180 090559 
1,190560 
w19056 1 

1.7 
.34 

.46L 

.57 
460G 
440 

150 
200 

7.6 
12 

51. 
9 

.70 

.86 
91 
98 

24 
28 

100 
120 

090560 
090561 

090562 .20 .461 290 710 9.6 SI. .72 170 49 170 w190562 
090563 .30 .46l 220 320 12 51. .84 110 42 200 w190563 

090564 .10L .46 250 320 7.6 51. .34 130 39 130 090564 
w190565 .52 .46L 140 490 13 51. .37 88 34 170 1,190565 
1,190566 .17 .46L 250 350 9.9 51. .76 150 42 130 090566 
090567 .12 .46L 140 350 13 SL .42 140 32 160 090567 
w190568 .10L .46L 150 380 20 51. .38 95 65 150 090568 

090569 1.1 .461 170 830 26 5L .30 83 55 130 w190569 
1,190570 .40 .46 270 530 12 51. .26 150 45 160 090570 
090571 .101 .461. 210 300 21 SL .28 190 65 250 090571 
090572 .101. .461 150 410 13 SL .32 140 32 150 1,190572 
090573 .49 .46L 210 380 14 5L .26 85 30 160 090571 

1,190574 .39 .46L 250 550 6.2 5L .44 120 23 130 090574 
090575 .10L .461. 320 550 7.9 51. .60 150 33 140 1,190575 
1,190576 
090577 

.101. 

.27 
.46L 
.46L 

320 
320 

700 
530 

7.7 
8.5 

51. 
5l. 

.35 

.30 
160 
130 

45 
30 

140 
140 

1,190576 
090577 

1,190578 .10L .461. 240 620 11 5 .22 150 21 170 090578 

090579 1.2 .84 94 210 15 51. .63 130 43 140 w190579 
w190580 1.1 .80 45 180 16 51 .54 120 57 110 1,190580 
090581 6.2 .51 290 1,500 13 SL .16 140 25 160 w190581 
090582 .101 .461. 170 680 13 51. .16 88 12 160 1,190582 
.1190583 .88 .57 320 530 11 SL .90 140 50 100 .190583 

1,190584 .14 .461 270 290 6.7 5l. 1.0 190 41 190 090584 
090585 .101. .461 150 330 7.0 St. 1.3 120 26 140 090585 
1,190586 .101. .461 120 340 8.3 6 1.2 170 91 140 090586 
w190587 2.1 .58 170 100 25 SL .64 110 69 84 .190587 
w190588 2.2 .77 250 180 39 5l. .25 130 100 130 1,190588 



	 		

 

Table 5f.-- Malin Ansi minor oxide and trace element composition of the laboratory ash of 71 coal entylp)e8 from Pennallyania--continued 

Sample Cs Cu Dy-S Er-S Eu Ga-S Gd-S Ge-S Hf Ho-S Sample 

number (ppm) (ppm) (ppm) (Qom) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

.189266 
w139267 

17 
16 

180 
400 

1SL 
60 

11 
18 

2.6 
5.2 

55 
84 

22L 
22L 

3.2L 
78 

5.2 
7.9 

3.2L 
3.2L 

089266 
w189267 

w189268 4.2 100 15L 4.6L 2.9 56 22L 8.2 8.3L 3.2L w189268 
.189269 11 10C 15L 4.6L 2.2 39 22L 3.2L 6.0 3.2L .189269 
w139270 5.2 230 154 23 4.3 140 22L 170 10 3.2L .189270 

.190554 9.3 43 15L 4.6L 1.6 74 224 19 6.9 3.2L .190554 

.190555 19 65 15L 9.1 2.1 37 22L 3.21. 7.3 3.24 .190555 

.190556 8.4 53 15L 4.6L 1.6 48 1SL 14 5.1 3.21_ .190556 
w190557 4.4 60 154 6.8 2.2 28 22L 3.2L 5.9 3.2L .190557 
.190558 5.2 70 15L 4.61 1.9 32 22L 73 3.5 3.2L .190558 

.190559 11 56 15L 4.6L 1.6 63 224 18 6.2 3.2L w190559 
w190560 4.5 42 15L 4.6L 2.4 33 15L 3.2L 4.5 3.2L .190560 
.190561 7.6 65 15L 4.6L 2.0 38 22L 21 4.3 3.2L w190561 
.190562 13 10L 15L 5.8 3.1 43 22L 12 7.3 5.6 .190562 
.190563 11 104 15L 6.3 2.1 79 22L 30 7.0 3.2L .190563 

.190564 6.7 10L 15L 4.61 3.2 43 221_ 3.2L 6.7 32L w190564 

.190565 10 10L 15L 4.6L 1.7 51 22L 19 7.0 3.24 .190565 

.190566 11 48 15L 4.8 3.0 32 22L 3.2 5.2 1SL .199566 
w190567 13 28 154 9.0 2.4 49 22L 5.5 7.2 154 w190567 
.190568 11 41 154 S.5 1.9 45 22L 150 6.0 15L .190568 

.190569 9.7 37 15L 4.6L 2.4 58 22L 23 7.8 3.2L .190569 

.190570 

.190571 
11 

9.7 
80 

110 
154 
154 

9.5 
18 

2.7 
4.5 

49 
89 

22L 
22L 

3.2L 
11 

7.1 
9.1 

3.2L 
15L 

.190570 
w1905 7 1 

.190572 12 95 15L 8.7 3.7 51 22L 14 6.0 3.2L .190572 

.190573 9.0 60 15L 10 2.3 51 22L 27 7.9 3.2L ,,190573 

w190574 
w190575 

10 
10 

56 
50 

154 
15L 

14 
4.6L 

2.0 
4.0 

40 
31 

22L 
224 

3.2L 
3.2L 

6.5 
6.3 

3.2l. 
3.2L 

w190574 
.190575 

.190576 11 82 18 7.9 2.6 32 22L 4.3 6.6 3.2L .190576 

.190577 11 50 15L 8.4 2.7 34 22L 3.2L 6.4 154 w190577 

.190578 12 60 15L 11 2.9 48 2?L 5.0 7.5 15L w190578 

.190579 7.1 120 154 4.6L 3.0 37 224 3.2L 5.7 68L w190579 

.190580 2.2 180 15L 4.64 2.8 44 22L 3.2L 5.6 3.24 .190580 

.190581 6.6 41 154 9.8 4.8 50 24 6.8 6.6 15L .190581 

.190582 15 22 15L 4.6L 1.5 58 22L 64 7.9 15L .190582 
w 1 90583 1.9 62 154 4.64 2.9 30 22L 3.24 4. 9 3.2L .190583 

w190584 15 65 15L 4.6L 3.8 32 22L 3.2l. 9.3 3.2L w190584 
.190585 12 84 15L 5.8 2.3 42 22L 4.2 6.2 3.2L w190585 
w190586 8.6 70 15L 7.8 3.7 39 224 3.2L 6.5 3.2L .199586 
.190587 2.7 71 15L 4.6L 2.3 24 22L 3.24 4.0 3.24 .192587 
.190588 1.2 120 15L 21 3.7 79 15L 25 3.7 3.2L .190588 



 

Table Sf.-- Major and minor oxide and trace element composition of the laboratory ash of 71 coal samples from Pennsylvania--continued 

Sample la Li lu Mn Mo-S Nb-S Nd-S Ni..S Pb Pr-S Sample
number (pp•) (ppm) (oa.) (ppm) (0o•) (pp•) (ppm) (p0•) (00m) (ppm) number 

089266 
w189267 
089268 
089269 
w189270 

98 
120 

42 
66 
34 

200 
150 
100 
260 

82 

1 
2 
1 
1 
2 

130 
130 
130 
150 
420 

18 
66 

H 

16 
81 

15 
16 
151 
17 
151 

100L 
110 
681 
681 
681 

69 
230 

70 
110 
600 

65 
130 

37 
24 

150 

16 
25 
14 
15 
14 

w189266 
089267 
w189268 
.089269 
089170 

090554 
.190555 
090556 
w190557 
w190558 

49 
67 
36 
74 
35 

81 
240 

74 
80 

160 

1 
.7 

1 
1 
.9 

810 
130 
750 
140 

92 

2.21. 
5.3 
8. 1 
9.9 

11 

151 
151 
151 
15( 
151 

681 
681 
681 
681 
681 

34 
60 
78 
63 
56 

23 
31 
38 
34 
38 

101. 
12 
101 
13 
12 

w190554 
w190555 
090556 
090557 
090558 

090559 
090560 
090561 

40 
57 
54 

110 
53 
88 

1 
1 
1 

130 
92 
85 

5.0 
4.7 

18 

151 
151 
15L 

681. 
681 
681 

97 
31 
71 

89 
29 
12 

101 
101 
11 

090559 
w190560 
w190561 

090562 93 210 1 300 2.21 151 681 75 51 10 090562 
090563 60 140 1 130 8.2 151 681 110 57 101 .190563 

.190564 67 180 .8 140 7.5 15L 681 79 27 101 090564 
w190565 47 100 .9 200 3.5 15L 681 61 27 101 090565 
090566 78 300 1 110 9.7 15L 681 77 37 101 u190566 
090567 
w190568 

72 
60 

460 
48 

1 
1 

83 
130 

7.9 
18 

151 
151 

681 
681 

71 
88 

46 
72 

12 
101 

090567 
v190568 

090569 51 58 1 480 5.0 151 681 94 24 101 090569 
.190570 85 240 1 150 14 151 68L 92 41 14 090570 
090571 
0J0572 

97 
83 

320 
270 

3 
1 

110 
120 

28 
22 

18 
151 

681 
681 

88 
70 

52 
42 

11 
101 

w190571 
w190572 

w190573 50 92 1 160 5.1 1 5L 681 61 27 10l w190575 

w190514 75 210 .5 120 6.3 151 681 66 35 12 w190574 
.190575 88 100 1 80 9.5 151 68L 78 39 11 w190575 
w190576 88 230 1 110 2.3 151 681 80 43 101 090576 
wI90577 64 130 .8 160 2.21 151 681 61 25 10 090577 
090578 75 150 1 120 4.6 17 681 68 32 101 090578 

090579 
m190580 

57 
67 

130 
94 

1 
1 

59 
52 

25 
32 

15l 
1 51 

681. 
681 

220 
110 

37 
84 

13 
14 

090579 
w190580 

090581 88 130 1 160 5.8 16 681 120 201 15 w190581 
w190582 50 120 .8 76 6.3 I5L 681 36 30 101 w190582 
w190583 77 110 1 130 26 15L 681 110 32 14 w190583 

.190584 120 180 1 100 2.21 151 681 71 48 101 v190584 
090585 62 170 .8 100 3.2 1 5L 681 72 52 101 090585 
w190586 74 260 1 120 5.6 1 51 681 130 27 11 090586 
w190587 47 94 .7 85 23 1 51 681 87 201 14 090587 
w190588 49 44 2 120 25 151 681 170 65 16 090588 



Table 5f.-- Major and minor oxide and trace element composition of the laboratory ash of 71 coal samples from Pennmjvania--continued 

Sample Pt-S Rb Sc Sm Sn-S Sr-S Tb Th Tl-S Tm Sample 

number (Poo) (ppm) (ppm) (Qom) (ppm) (ppm) (ppm) (ppm) (ppm) (00m) number 

089266 71 220 31 14 15L 540 2.9 171 4.61 3.21 089266 
089267 7L 150 55 27 151 380 3.7 181 4.61 3.21 089267 
089268 7L 3601 19 14 151 350 3.1 310 4.61 3.2L w189268 
089269 71 200 23 11 151 560 2.0 8.61 4.61 3.21 089269 
089270 71 5301 45 17 151 470 6.9 530 4.61 3.2L w189270 

w190554 7L 160 30 8.8 151 160 1.5 27 4.61 3.21 w190554 
w190555 7L 160 26 12 151 280 1.3 201 4.61 3.21 w190555 
w190556 71 120 25 7.6 151 150 1.5 20 4.61 3.21 w190556 
w190557 7L 3101 25 12 1SL 260 1.5 441 4.61 3.21 090557 
090558 71 2301 17 7.0 151 110 1.7 261 4.61 3.21 w190558 

w190559 7L 190 37 8.0 151 120 1.8 23 4.61 3.21 w19055 9 
w190560 71 250L 18 10 151 210 1.1 341 4.61 3.21 W190560 
090561 71 2401 22 9.8 151 150 1.1 331 4.61 3.21 w190561 
090562 7L 150 33 17 151 920 2.0 27 4.61 3.21 090562 
w190563 7L 170 53 11 151 230 1.9 24 4.61 3.21 w190563 

090564 71 2001 25 12 151 250 1.7 251 4.61 3.21 090564 
090565 7L 200 30 8.8 151 160 1.4 191 4.61 3.21 090565 
w190566 71 120 31 16 151 160 2.0 25 4.61 3.21 090566 
w190567 71 180 34 14 15L 160 2.2 31 4.61 3.2L 090567 
090568 71 210 29 10 15L 130 1.5 24 4.61 3.21 090568 

w190569 71 170 32 11 151 200 1.8 22 4.61 3.21 w190569 
w190570 8 140 35 14 151 380 2.1 44 4.61 3.21 090570 
w190571 71 150 78 23 151 200 3.6 100 4.61 3.21 090571 

w190572 71 180 31 16 151 150 1.9 30 4.6L 3.2L 090572 

w190573 71 140 29 10 151 220 1.5 22 4.61 3.21 090573 

090574 71 110 24 11 151 510 1.6 24 4.61 3.21 w190574 

090575 71 100 26 13 151 600 131 381 4.6L 3.21 w190575 

090576 71 160 27 13 151 1,600 2.2 331 4.61 3.21 w190576 
w190577 71 140 26 12 151 430 1.6 241 4.61 3.21 090577 

w190578 7L 110 36 13 151 400 1.9 35 4.61 3.21 090578 

090579 7 1901 26 11 151 240 1.4 431 4.61 3.21 090579 

w190580 71 1301 22 12 15L 320 1.1 331 4.61 3.21 090580 
w190581 71 1801 33 23 151 610 3.3 331 5.5 3.21 090581 

090582 71 200 31 7.1 151 190 1.3 18 4.61 3.21 w190582 
090583 7L 1301 21 13 151 1,200 1.9 291 4.61 3.21 w190583 

w190584 71 240 36 17 151 160 2.0 201 4.61 3.21 090584 
w190585 71 140 26 8.9 151 98 1.6 34 4.61 3.21 090585 t_n 
w190586 
w190587 

7L 
7L 

83 
801 

29 
14 

15 
11 

151 
21 

98 
190 

2.1 
1.3 

24 
201 

4.61 
4.61 

3.21 
3.2L 

090586 
090587 

O 

w190588 71 1201 28 20 151 230 3.7 371 4.61 3.21 090588 



Table 5f.-- Major and minor oxide and trace element composition of the laboratory ash of 71 coal samples from Pennsylvania-continued 

Sample U V-S v..S VI, In lr-S Sample 
number (ppm) (pp.) (pp.) (op•) (ppm) (ppm) number 
____ 

w189266 9.5 210 79 6.3 77 330 w189266 
089207 19 390 150 13 110 680 089267 
089268 2.11 110 86 7.31 180 92 w189268 
089269 7.2 220 63 5.1 63 370 w189269 
w189270 3.41 220 150 12 500 450 089270 

090554 10 160 19 5.4 88 84 w190554 
w190555 7.8 130 35 4.7 45 200 v190555 
w190556 6.9 110 25 6.5 200 140 090556 
090557 4.4 92 31 5.9 94 77 090557 
w190558 1.7 50 17 4.3 290 48 w190558 

090559 6.9 160 21 6.5 160 96 w190559 
w190560 2.3 49 24 4.5 75 62 090560 
v19 0561 6.3 95 28 3.3 99 69 090561 
090562 7.5 160 38 6.0 150 97 090562 
090563 7.7 160 32 8.4 140 64 w190563 

w190564 7.2 100 29 4.2 52 80 w190564 
v190565 9.9 200 22 6.0 160 79 w190565 
w190566 9.0 120 30 7.2 370 63 w190566 
w190567 8.5 200 63 8.2 110 180 090567 
090568 7.4 140 28 6.0 74 69 090568 

090569 6.3 120 27 7.8 270 84 w190569 
090570 8.6 180 61 7.1 150 210 w190570 

v1 9 0571 19 470 90 17 200 210 090571 

090572 8.9 160 45 7.2 170 150 090572 
090573 7.4 200 31 6.0 94 160 v190573 

090574 6.9 150 41 4.8 34 250 w190574 
w190575 7.3 150 39 3.8 110 190 090575 
090576 5.6 160 38 4.4 130 150 w190576 
090577 7.6 130 39 4.8 57 190 090577 
w190578 8.1 230 53 5.6 110 280 090578 

090579 6.4 140 60 5.7 110 350 w190579 
090580 5.3 97 59 4.4 110 410 090580 
w190581 9.7 160 97 7.7 180 290 090581 
v190582 8.3 210 31 4.2 79 210 v190582 
w190583 5.8 110 53 4.8 150 260 w190583 

w190584 8.9 110 30 6.0 250 150 v190584 
090585 6.3 120 26 4.3 110 170 090585 
w190586 8.5 160 39 6.2 410 210 w190586 

v19 0587 3.7 75 64 4.0 86 380 v190587 
090588 6.1 120 130 12 130 400 090588 



Table 5f.-- Major and minor oxide and trace element composition of the laboratory ash of 71 coal samples from Pennsylvania--continued 

Sample Ash 5 ,02 A1203 Ca0 Mg0 Na20 K20 Fe203 TiO2 P205 Sample 
number (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) number 

w190589 9.5 33 25 1.8 1.0 0.29 2.8 25 0.85 0.47 w190589 
w190590 10.8 45 28 1.2 .90 .27 3.1 12 1.2 .80 w190590 
w190591 20.0 29 18 .78 .60 .15 1.6 40 .66 .101_ w190591 
w 190592 1 5. 4 44 25 .88 .78 .73 2.7 13 1.2 .11 .190592 
w190593 21.1 44 26 .76 .83 .27 2.7 14 1.1 .10i. w190593 

w190594 20.9 26 15 .75 .48 .19 1.8 46 .76 .1% w190594 
w190595 29.0 18 7.4 .42 .30 .09 .56 66 .60 .10L w190595 
w190596 10.8 25 17 1.3 .30 .16 .57 48 .74 .191_ w190596 
w190597 6.0 20 15 3.5 .60 .24 .90 49 .54 .73 6, 1 90597 
w190598 16.5 37 24 .62 .58 .29 1.6 24 1.0 .32 w'90598 

w190599 10.3 37 23 1.5 .65 .27 2.5 23 .95 .39 w190599 
w191309 4.7 51 28 2.4 1.7 1.5 2.8 7.9 1.1 .60 w191309 
w191310 2.7 45 32 3.7 1.1 1.5 1,5 3.5 1.6 .50 w191310 
w191311 20.5 44 19 .20 1.1 .63 1.7 30 1.0 .07 .1 91311 
w191312 27.9 51 28 1.2 1.3 1.0 2.6 11 1.1 1.0 w191 31 2 

w191313 14.8 52 28 2.7 .76 .46 1.9 9.1 1.3 1.5 w19131 3 
.191314 7.5 40 24 1.2 1.2 1.5 1.5 27 .90 .09 .19131 4 
w191315 7.6 40 25 1.2 1.2 1.9 1.5 27 .90 .30 w191 31 5 
w191316 36.1 50 26 .07 2.0 .90 3.7 13 .90 .07 w191316 
w191317 31.3 48 23 .30 2.0 1.2 3.8 17 1.0 .30 w191 31 7 

w191318 18.9 55 22 .60 1.3 1.1 2.9 14 1.9 .20 w191318 
w191319 13.5 40 24 .50 .78 1.1 1.6 30 .90 .30 w191319 
w 1 91 3 20 24.3 53 26 .20 1.1 .78 2.2 13 1.3 .05 w191320 
w191321 13.1 65 23 .70 .63 .55 1.2 3.6 2.3 .90 w191321 
.191322 11,2 52 29 1.2 1.1 .93 1.7 11 1 .6 .80 w191322 

w191323 5.2 48 28 1.3 .58 1.1 1.5 16 1.4 .30 w191323 
w191324 11.4 51 27 .70 1.1 .74 2.8 14 1.3 .20 w191324 
w191325 12.7 42 32 2.7 .40 .11 3.3 4.8 1.4 .20 w191325 
w191326 7.9 20 11 .80 1.2 .89 1.0 64 .50 .05 w191326 
w191327 17.1 54 23 .60 1.6 .97 3.1 16 1.2 .30 w 191327 

W193125 15.5 46 20 .7 2 .76 .25 2.4 19 1.2 .25 w193125 



In 

Table 5f.-- Major and minor oxide and trace element composition of the laboratory ash of 71 coal samples from Pennsilyania--continued 

Sample 
number 

S03 
(percent) 

Ag-S 

(ppm) 
B-S 

(ppm) 
Ba-S 

(opm) 
Be-S 

(pam) 
di-S 

(PP.) 
Cd 

(ppm) 
Ce 

(Dpm) 
Co 

(poe) 
Cr 

(ppm) 
Sample 
number 

m190589 1.1 0.47 280 390 9.9 51 0.32 130 49 140 090589 
090590 .56 .54 250 920 13 51 .14 200 42 150 w190590 
090591 .57 .461 93 170 29 51 1.9 300 280 88 090591 
090592 .101 .461 120 390 11 51 .76 140 41 170 w190592 
w190593 .101. .461 100 350 14 51 .95 120 49 130 w190593 

090594 .42 .75 57 210 16 51 3.0 62 49 160 w190594 
w190595 .77 .48 150 290 21 15 .30 79 31 49 090595 
w190596 .94 .72 340 260 37 51 .90 310 130 130 090596 
w190597 3.0 .89 310 240 27 51 .24 100 60 110 090597 
w190598 .18 .461 210 370 5.8 5L .36 150 29 140 090598 

090599 .67 .54 220 310 22 51 .72 170 49 160 w190599 
w191309 4.6 .22 200 720 88 221 .90 210 230 180 091309 
w191310 4.1 .33 320 560 130 221 .92 220 590 300 091310 
w191311 1.4 .55 39 280 26 221 .58 73 67 120 w191311 
091312 1.5 .27 77 970 14 221 .42 140 42 100 091312 

091313 1.5 .34 86 910 11 221 .52 160 45 150 w191313 
w191314 2.4 .66 70 420 16 221 2.2 590 79 630 091314 
091315 2.6 .63 61 400 16 22L 2.2 120 99 150 w191315 
w191316 1.7 .20 69 320 8.3 221 .90 130 25 110 w191316 
w191317 1.6 .33 69 440 18 221 1.2 120 39 110 w191317 

091318 1.9 .13 230 480 20 221 .48 110 31 270 091318 
0 91319 1.5 .31 430 .470 8.8 221 .72 130 41 140 w191319 
w191320 1.4 .17 190 360 15 221 .70 160 26 130 091320 
w191321 1.3 .42 180 770 33 221 .74 220 50 150 091321 
w191322 1.9 1.2 190 1,100 28 22L 1.0 220 61 160 w191322 

091323 2.7 .61 83 330 51 221 2.3 210 280 230 091323 
w191324 2.1 .30 110 2,900 16 221 6.4 160 40 180 091324 
091325 10 .72 H 470 34 221 .92 71 43 80 091325 
.191326 1.7 1.5 130 3.900 41 221 .26 110 20 210 091326 
.191327 1.8 .12 230 470 16 221 .34 94 41 180 091327 

w193125 1.0 .10 290 450 7.0 221 .54 140 35 160 w193125 



 

Table 5f.-- Malor and minor oxide and trace element composition of the laboratory ash of 71 coal samples from Pennsylvania--continued 

Sample Cs Cu Dy-S Er-S Eu Ga-S Gd-S Ge-S Hi Ho-S Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w190589 9.5 180 15L 4.61 3.3 45 221 3.21 5.3 3.21 w190589 
w190590 13 93 15L 5.0 4.4 57 221_ 3.2L 6.5 3.2L 4190590 
4 190591 6.5 22 15L 35 11 6? 1SL 100 ?.5 3.2L 41 9 0591 
4190592 11 88 151 6.4 2.4 46 22L 3.3 6.5 3.21 4190592 
4190593 11 74 151 4.6L 2.1 37 221 3.5 5.7 151 4190593 

w 1 905 9 4 6.7 82 15L 4.6L 2.0 98 22L 290 3.8 3.21 4190594 
w190595 2.4 29 15L 4.6L 2, 1 28 22L 3.7L 3,1 3.21 4190595 
4190596 2.8 110 15L 24 8.9 50 15L 62 ',.' 32L w190596 
w190597 3.3 66 15L 11 3.5 98 15L 120 5.') 3.21 4190597 
w190598 9.1 53 15L 4.6L 2.6 38 221 3.2L 6.1 15L w190598 

w190599 9.7 100 151 13 4.5 140 221 42 5.8 3.2L w190599 
4191309 11 240 40 27 9.6 180 3? 200 41 10 w191309 
4191310 44L 490 100 57 19 740 92 1,300 71) 20 4191310 

4191311 11 93 32L 10L 2.1 53 6.8L 230 3.9 6.8L w191311 
w191312 12 90 32L 11 2.5 57 19 73 7.2 6.81 419131 2 

w191313 10 67 321 101 2.8 49 16 4.61 6.1 6.8L w191313 
4191314 67 75 321 101 11 50 19 20 25 6.81 419131 4 

4191315 5.3 150 321 101 2.5 SS 17 20 18 6.81 419131 5 
4191316 15 160 32L 1n1 3,1 40 6.81 4.61 5.3 6.81 419131 6 

w191317 16 180 321 13 3.1 47 14 35 5.4 6.81 4191 31 7 

w191318 12 170 321 101 2.2 77 15 31 8.5 6.81 4191318 
4191319 8.1 77 321 101 2.5 46 16 5.9 5.9 6.81 4191319 

w191320 13 72 321 11 3.0 41 14 4.7 6.2 6.81 4191320 

.191321 3.1 130 321 17 3.8 61 19 81 6.1 6.8L w191321 

w191322 5.4 140 32L 12 3.8 94 13 46 14 6.8L 4191322 

w191323 9.6 160 32L 101 4.2 88 13 84 13 6.8L w191323 
4191324 14 90 321 101 2.5 39 6.81 4.61 6.1 6.8L w191324 

4191325 3.9 70 32L 101 1.4 79 6.81 46 2.4 6.8L w191325 
4191326 14 54 32L 101 2.3 170 17 530 6.3 6.8L w191326 
4191327 9.4 59 321 10L 2.2 74 6.81 30 7.0 6.8L 4191327 

w193125 10 75 321 10L 2.6 41 7.01 6.0 5.8 7.01 w193125 



�

 

 

 

Table 5f.-- Major and minor oxide and trace element composition of the laborstplyssh of 71 coal samples from Pennsylvania continued 

Sample La Li Lu Mn Mo-S Nb-S Nd-S Ni-S Pb Pr-S Sa pta 
number (ppm) (00N) (pp.) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

.1 90589 74 230 1 120 18 15L 681 75 77 10L W1 90589 
090590 100 160 .9 170 3 1 151 68L 120 65 13 u190590 
.1 90591 90 110 4 130 26 151 681 230 210 20 090591 
090592 78 150 1 98 8.7 151 68L 76 48 12 bo190592 
w 190593 62 140 .9 110 7.1 151 68L 77 34 101 w l 9059 3 

090594 29 68 1 170 31 17 68L 97 55 11 090594 
090595 34 84 .7 1,500 15 156 681 32 20L 15 090595 
090596 100 88 4 92 43 19 681 190 96 22 .19 0596 
090597 50 62 2 140 48 151 681. 140 70 14 090597 
w190598 79 280 .6 120 5.6 154 681 49 27 101 w190598 

090599 87 120 2 120 35 151 681 160 120 10 .190599 
091309 85 140 2 320 64 20 160 570 150 681 w 1 91309 
w191310 74 1 90 7 470 160 30 210 1,800 180 68L .09131 0 
w191311 39 270 2 130 53 77 54 150 95 681 .09131 1 

w191312 65 250 1 130 17 33 170 86 45 686 v19131 

w191313 88 170 . 7 72 30 33 100 110 48 75 .191313 
w191314 250 220 3 120 120 26 99 270 91 681 u19151 4 

w191315 53 230 1 120 130 24 96 280 81 681 u 19131 5 

091316 61 270 1 140 14 10 64 62 53 681 w19131 6 

w191317 67 130 1 150 38 24 120 120 50 68L w 19131 7 

091318 53 64 2 220 14 30 120 87 26 681 09131 8 
w191319 67 160 1 140 22 28 85 72 26 681 w191 31 9 

w191320 78 250 1 89 8.6 35 89 41 31 68L w19132 0 
w191321 110 130 2 77 30 69 220 190 94 68L w191321 

w191322 130 180 2 84 31 21 140 200 110 68L .191322 

w191323 96 89 2 100 75 29 110 390 140 79 .091 32 3 
w191324 79 110 .9 85 20 21 71 59 28 71 w191324 

w191325 24 34 .81 240 71 16 60 190 85 681 .191325 
w191326 63 58 3 380 64 48 82 95 68 681 09132 6 
w191327 47 81 1 230 17 29 81 94 32 681 .191327 

w193125 65 170 1 130 7.0 6 461 53 38 681 093125 



Table 5f.-- Major and minor oxide and trace element composition of the laboratorj' ash of 71 coal mules from Pennsylvania--continued 

Sample 
number 

Pt-S 
(ppm) 

Rb 
(ppm) 

Sc 
(ppm) 

Sm 
(ppm) 

Sn-S 

(ppm) 
Sr-S 

!ppm) 
Tb 

(ppm) 

Th 

(ppm) 

Tl-S 
(ppm) 

Tm 

(ppm) 
Sample 

number 

090589 
090590 
090591 
w190592 
w190593 

71 
71 
71 
71 
7L 

95 
180 

70 
160 
130 

25 
32 
38 
33 
24 

14 
19 
39 
13 
11 

151 
151 
151 
151 
151 

340 
870 
120 
280 
210 

3.2 
2.8 
9.5 
2.6 
1.9 

321 
281 
27 
34 
25 

35 
4.61 
4.61 
4.61 
4.61 

3.21 
3.21 
3.2L 
3.21 
3.2L 

090589 
w190590 
090591 
w190592 
w190593 

u190594 
w190595 
w190596 
090597 
w190598 

7L 
71 
7L 
71 
71 

100 
551 

1101 
1501 

91 

41 
9.3 

34 
22 
25 

6.2 
8.3 

38 
13 
13 

151 
19 
151 
151 
151 

150 
78 

170 
290 
450 

1.9 
1.4 
7.4 
1.7 
1.8 

32 
16 
281 
SOL 
29 

4.61 
4.6L 
4.6L 
4.61 
4.6L 

3.21 
3.2L 
3.21 
3.21 
3.21 

090594 
w190595 
w190596 
090597 
090598 

w190599 
091309 
w191310 
w191311 
091312 

71 
71 
71 
71 
71 

110 
6401 
890L 

73 
1701 

32 
51 

110 
29 
29 

20 
36 
59 
5.4 
4.3 

151 
35 
33 
12 
15 

200 
770 

1,500 
200 

1,200 

3.9 
6.4 

15 
2.4 
2.2 

291 
641 

110 
26 
18 

4.61 
101 
101 
24 
101 

3.21 
4.61 
7.5 
4.61 
4.61 

w190599 
w191309 
w191310 
w191311 
w19131 2 

w191313 
091314 
w191315 
w191316 
w191317 

71 
71 
7L 
71 
71 

2601 
710L 
490L 
120 
180 

30 
120 

33 
27 
28 

14 
40 
13 
12 
12 

19 
25 
24 
6.81 

13 

1,300 
490 
490 
150 
220 

2.0 
6.7 
3.91 
2.5 
2.6 

201 
110 

391 
35 
13 

101 
101 
101 
101 
101 

4.61 
4.61 
4.61 
4.6L 
4.61. 

w191 31 3 
w191314 
w191315 
w191316 
w19131 7 

w191318 
091319-
w191320 
w191321 
w191322 

7L 
71 
71 
7L 
71 

2001 
2101 

91 
1801 
2101 

50 
32 
32 
34 
37 

11 
15 
16 
22 
22 

20 
11 
6.81 

15 
6.81 

280 
760 
230 

2,700 
2,100 

2.1 
2.2 
2.5 
3.1 
3.6 

161 
221 
36 
23 
271 

101 
101 
101 
101 
101 

4.61 
4.61 
4.61 
4.61 
4.61 

091318 
w191319 
W191320 
w191321 
w191322 

w191323 
091324 
091325 
w191326 
w191327 

71 
71 
71 
71 
71 

4201 
110 
2301 
270 
110 

46 
32 
16 
51 
39 

23 
15 

5.5 
13 
9.4 

6.81 
6.81 

10 
14 
6.81 

630 
400 
200 
870 
290 

3.8 
1.8 
3.1L 
2.5 
1.8 

581 
35 
241 
381 
30 

101 
101 
101 
14 
101 

4.61 
4.61 
4.61 
4.61 
4.61 

091323 
.191324 
091325 
091326 
w191 327 

w193125 71 150 32 12 7.01 380 1.9 191 101 5.01 w193125 

In 



		 		 	 	 	
	 	 	 	 	 	 	

 

Table 5f.-- Major and minor oxide and trace element composition of the lahoratojy ash of 71 coal sampjes_from_Pennsylvanin--continued 

Sample 
number 

U 
(ops) 

V-S 
(Ppm) 

Y-S 
(op.) 

Yb 
(oom) 

In 
(pom) 

Zr-S 
(Dom) 

Sample 
number 

w190589 
w190590 
w190591 
090592 
w190593 

7.6 
9.6 
4.7 
8.8 
6.8 

120 
160 

58 
170 

91 

27 
45 

160 
55 
23 

6.3 
6.5 

24 
5.8 
5.2 

85 
86 

1,300 
160 
380 

50 
8S 
66 

240 
58 

w190589 
w190590 
w190591 
w190592 
w190593 

w190594 
090595 
w190596 
w190597 
w190598 

10 
2.0 
6.9 
3.31 
5.0 

140 
37 

100 
92 

100 

52 
39 

170 
77 
17 

5.3 
2.4 

18 
8.3 
4.2 

610 
64 

280 
98 
61 

290 
73 

490 
59 
60 

090594 
w190595 
w190596 
090597 
w190598 

w190599 
w191309 
091310 
091311 
w191312 

6.3 
11 
27 
9.3 
6.8 

140 
220 
370 
140 
250 

67 
170 
260 

90 
94 

9.7 
17 
44 
7.8 
6.1 

370 
340 
600 

78 
110 

84 
230 
440 
250 
350 

w190599 
w191309 
w191310 
w191311 
w191312 

w191313 
w191314 
w191315 
w191316 
w191317 

9.2 
38 
8.2 

11 
13 

210 
190 
210 
170 
240 

80 
65 
66 
44 
84 

4.7 
15 

3.9 
5.0 
5.1 

72 
380 
380 
140 
170 

370 
370 
310 
100 
340 

w191313 
091314 
w191315 
091316 
W191317 

w191318 
091319 
w191320 
091321 
w191322 

10 
7.3 
8.1 

10 
9.5 

720 
170 
160 
200 
210 

78 
59 
84 

170 
8 7 

5.8 
5.9 
7.0 
7.6 
9.8 

110 
62 

100 
140 
190 

430 
340 
380 
730 
140 

091318 
w191319 
w191320 
w191321 
w191322 

w191323 
w191324 
w191325 
091326 
w191327 

11 
8.5 
3.4 

18 
7.4 

180 
150 

65 
320 
370 

100 
42 
32 

190 
84 

7.7 
6.1 

16 
13 

7.6 

400 
700 
210 
120 
140 

340 
180 

71 
670 
380 

091323 
091324 
091325 
091326 
w191327 

093125 8.4 140 12 6.5 82 50 093125 
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Table 5g.-- Content of 22 trace elements in 71 coal samples from Pennsylvania. 

[Analysis performed on whole coal. Values in parts-per-million (ppm). L, less than the value shown, B, not determined.) 

Samole 
number 

As 
(ppm) 

Ce 
(ppm) 

Co 
(ppm) 

Cr 
(ppm) 

Cs 
(ppm) 

Eu 
(ppm) 

F 
(ppm) 

Hf 
(ppm) 

Hg 
(ppm) 

la 
(ppm) 

Sa ple
number 

089266 16 30 5.3 26 2.9 0.46 110 0.9 0.51 17 089266 
089267 15 46 13 35 2.7 .86 78 1.3 .32 20 'w189267 
w189268 34 12 3.0 13 .4 .28 21 .8l .41 4 w189268 
w189269 42 42 12 47 3.9 .78 190 2.1 .41 23 w189269 
089270 14 6.0 12 12 .3 .25 36 .6 .40 2 w189270 

090554 8.0 19 3.8 32 1.9 .33 140 1.4 .10 10 w190554 
090555 5.0 20 4.3 21 1.5 .31 61 1.1 .19 10 w190555 
w190556 60 18 16 37 2.3 .43 120 1.4 .33 10 w190556 
w190557 23 8.0 2.6 19 .3 .15 33 .4 .13 5 090557 
w190558 170 8.0 3.0 9.5 .6 .22 53 .4 .12 4 w190558 

w190559 29 22 9.8 49 3.1 .44 150 1.7 .17 11 w190559 
w190560 70 8.0 2.1 9.2 .4 .21 46 .4 .23 5 w190560 
w190561 120 9.0 2.6 11 .7 .18 48 .4 .060 5 w190561 
w190562 1.0 25 7.3 26 1.9 .46 230 1.1 .035 14 w190562 
w190563 22 23 9.0 43 2.3 .45 130 1.5 .20 13 090563 

090564 10 15 4.7 15 .8 .38 46 .8 '.080 8 090564 
w190565 8.0 19 7.3 36 2.2 .36 220 1.5 .080 10 w190565 
090566 22 23 6.6 20 1,7 .46 60 .8 .087 12 w190566 
090567 26 38 9.0 43 3.7 .68 140 2.0 .21 20 w190567 
w190568 35 19 13 30 2.2 .38 130 1.2 .050 12 w190568 

090569 10 18 12 28 2.1 .57 130 1.7 .16 11 w190569 
w190570 14 21 6.3 23 1.5 .38 63 1.0 .15 12 w190570 
w190571 22 31 11 41 1.6 .75 88 1.5 .20 16 w190571 
w190572 18 38 8.4 40 3.2 .97 180 1.6 .18 22 w190572 
w190573 13 17 6.1 33 1.8 .47 130 1.4 .13 10 090573 

w190574 15 23 4.3 25 1.9 .38 110 1.2 .17 14 w190574 
w190575 8.0 12 2.6 11 .8 .32 201. .5 .17 7 w190575 
w190576 2.0 15 4.1 13 1.0 .24 80 .6 .034 8 090576 
w190577 3.0 16 3.7 18 1,4 .34 74 .8 .080 8 w190577 
090578 10 24 3.4 27 1.9 .47 84 1.2 .12 12 090578 

w190579 18 9.0 3.0 9.5 .5 .21 34 .4 .79 4 w190579 
w190580 20 11 5.1 10 .2 .25 36 .5 1.6 6 w190580 
w 190581 3.0 13 2.3 15 .6 .44 49 .6 .41 8 w190581 
w190582 
w190583 

7.0 
23 

21 
15 

2.8 
5.2 

38 
11 

3.7 
.2 

.37 

.30 
160 
210 

1.9 
.5 

.23 

.59 
12 

8 
w190582 
w190583 

w190584 11 29 6.2 29 2.3 .57 84 1.4 .16 18 090584 
w190585 14 44 9.6 53 4.3 .84 210 2.3 .46 23 w190585 
w190586 30 59 31 46 2.9 1.2 120 2.2 .83 25 w190586 
w190587 18 16 10 13 .4 .34 23 .6 .50 7 w190587 
w190588 7.0 11 8.4 11 .1 .30 29 .3 .16 4 w190588 



 

 

 

Table 5g.-- Content of 22 trace elements In 71 coal samples from Pennylvania--continued 

Sample 
number 

lu 
(pp.) 

Na 
(Pp.) 

P 
(pp•) 

Rb 
(ppm) 

Sb 
(porn) 

Sc 
(Dom) 

Se 
(pow) 

S. 
(ppm) 

Tb 
(pp.) 

Th 
(ppm) 

Sa.pl• 
number 

089266 
089267 
089268 

0.2 
.4 
.1 

990 
410 
250 

7601 
7201 
4201 

39 
25 
351 

1.0 
2.5 
.60 

5.4 
9.1 
1.8 

3.3 
4.2 
2.31 

2.4 
4.4 
1,3 

0.5 
.6 
.3 

3.01 
3.01 

30 

089266 
089267 
w189268 

.089269 .4 670 1,5001 70 2.0 8.0 6.5 3.8 .7 3.01 w189269 
w189270 .1 190 2501 311 2.5 2.6 1.2 1.0 .4 31 w189270 

w190554 .7 530 120 32 .40 6.2 4.0 1.8 .3 5.5 w190554 
w190555 .1 470 66 24 .10 3.9 4.3 1.8 .2 3.01 w190555 
090556 .3 350 1201 34 1.5 6.8 2.2 2.1 .4 5.5 090556 
w190557 
w190558 

.1 

.1 
170 
200 

30L 
50L 

211 
261 

.40 
2.2 

1.7 
2.0 

2.1 
1.0 

.80 

.80 
.1 
.2 

3.01 
3.01 

090557 
090558 

w190559 .3 430 1201 53 1.7 10 2.2 2.2 .5 6.4 w190559 
090560 
090561 

.1 

.1 
200 
190 

81 
401 

221 
221 

.80 
1.2 

1.6 
2.0 

2.3 
1.2 

.90 

.90 
.1 
.1 

3.01 
3.01 

w190560 
090561 

090562 .2 390 1,100 23 .40 4.9 1.3 2.6 .3 4.0 090562 
w190563 .3 430 941 37 2.8 11 2.6 2.3 .4 5.2 090563 

090564 
090565 

.1 

.2 
300 
460 

521 
94L 

241 
44 

.30 
26 

3.0 
6.5 

3.4 
2.2 

1.4 
1.9 

.2 

.3 
3.01 
4.01 

w190564 
w190565 

w190566 .2 270 671 18 .40 4.7 2.5 2.4 .3 3.9 w190566 
090567 .4 600 1201. 49 .90 9.4 3.5 4.0 .6 8.5 090567 
090568 .2 430 881 43 1.7 5.8 1.8 2.1 .3 4.8 090568 

w190569 
090520 

.3 

.2 
470 
340 

951 
74 

37 
20 

.40 

.40 
6.9 
4.9 

1.5 
4.1 

2.3 
7.0 

.4 

.3 
4.9 
6.3 

090569 
090570 

w 1 905 71 .5 280 721 24 1.0 13 3.1 3.8 .6 16 w190571 
w190572 .3 530 1201 47 1.4 8.3 2.5 4.3 .5 8.0 090572 
w190573 .2 630 110 28 .30 5.8 1.2 2.0 .3 4.5 w190573 

090574 .1 500 230 21 .30 4.4 5.3 2.1 .3 4.4 w190574 
w190575 .1 310 130 8 .20 2.1 2.3 1.0 IL 3.01 090575 
w190576' .1 400 290 15 .20 2.5 2.2 1.2 .2 3.01 090576 
090577 .1 290 551 18 .20 3.2 1.1 1.5 .2 3.01 w190577 
090528 .2 410 701 17 .40 5.2 3.1 2.1 .3 5.7 090578 

090379 .1 130 311 131 .30 1.8 2.0 .80 .1 3.01 090579 
w190580 .1 110 63 121 .30 2.0 3.0 1.1 .1 3.01 090580 
090581 .1 440 401 16L .20 3.0 1.4 2.1 .3 3.01 . 090581 
w190582 
w190583 

.2 

.1 
480 
310 

1001 
1,100 

48 
131 

.40 

.40 
7.5 
2.2 

3.3 
7.1 

1.7 
1.4 

.3 

.2 
4,4 
3.01 

w190582 
090583 

090584 .2 480 661 36 1.3 5.5 1.7 2.6 .3 3.01 090584 
w190585 .3 570 160L 50 2.1 9.5 4.8 3.1 .6 13 000585 
0905116 .4 380 1501 28 1.0 9.7 7.8 5.0 .7 8.1 090586 
.190587 
,...100sa8 

.1 

.2 
140 
01 

661 
Sell_ 

121 
101 

.20 

.70 
2.1 
2.1 

4.4 
3.2 

1.6 
1.6 

.2 

.1 
3.01 
3.01 

0905117 
.1905A8 



Table 5g.-- Content of 22 trace elements in 71 coal samples from Pennsylvania--continued 

Sample U Yb 
number (ppm) (ppm) 

090589 0.72 0.6 
w190590 1.0 .7 
090501 .93 4.8 
090592 1.4 .9 
w190593 1.4 1.1 

090594 2.1 1.1 
090595 .59 .7 
09059 6 .75 1.9 
09059 7 .20L .5 
090598 .83 .7 

w190599 .65 1.0 
w191309 .53 .8 
091310 .72 1.2 
091311 1.9 1.6 
091312 1.9 1.7 

w191313 1.4 .7 
w191314 2.9 1.1 
w191315 .62 .3 
w191316 4.1 1.8 
w191317 4.1 1.6 

w191318 1.9 1.1 
w191319 .99 .8 
091320 2.0 1.7 
w191321 1.4 1.0 
w191322 1.1 1.1 

w191323 .59 .4 
w191324 .97 .7 
w191325 .43 2.0 
w191326 1.4 1.0 
w191327 1.3 1.3 

(7\
w193125 1.3 1.0 O 
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Table 5g.-- Content of 22 trace elements in 71 coal samples from Pennsylvania--continued 

Sample 
number 

As 
(ppm) 

Ca, 
(ppm) 

Co 
(Ppm) 

Cr 
(ppm) 

Cs 
(Ppm) 

Eu 
(Ppm) 

f 
(ppm) 

Ni 

(Ppm) 
Hip 

(ppe) 
1.• 

(pots) 
Sample 
nu ber 

090589 
090590 
090591 
090592 
090593 

84 
13 
92 
22 
27 

12 
22 
60 
21 
25 

4.7 
4.5 

55 
6.3 

10 

13 
17 
18 
26 
27 

0.9 
1.4 
1.3 
1.7 
2.3 

0.31 
.47 

2.1 
.37 
.45 

110 
120 

74 
90 

110 

0.5 
.7 
.5 

1.0 
1.2 

0.82 
.15 
.64 
.17 
.36 

7 
11 
18 
12 
13 

090589 
090590 
090591 
090592 
090593 

w190594 
090595 
090596 
090597 
w190598 

150 
140 

43 
55 
19 

13 
23 
33 
6.0 

24 

10 
8.9 

14 
3.6 
4.8 

33 
14 
14 
6.3 

23 

1.4 
.7 
.3 
.2 

1.5 

.41 

.61 

.96 

.21 

.43 

84 
201. 
43 
62 
86 

.8 

.9 

.4 

.3 
1.0 

.61 
1.6 
.47 
.49 
.22 

6 
10 
11 

3 
13 

090594 
w190595 
090596 
090597 
090598 

090599 
w191309 
091310 
w191311 
w191312 

35 
1.0 
1.0 
1.0 

57 

17 
10 
6.0 

15 
38 

5.0 
11 
16 
14 
12 

17 
8.5 
8.2 

25 
28 

1.0 
.5 

1.21. 
2.3 
3.4 

.46 

.45 

.51 

.43 

.71 

76 
20 
201. 
64 

290 

.6 
2.0 
1.9 
.8 

2.0 

.35 

.025 

.038 

.99 

.48 

9 
4 
2 
8 

18 

090599 
w191309 
w191310 
091311 
091312 

w191313 
091314 
w191315 

26 
14 
37 

24 
44 
9.0 

6.6 
5.9 
7.5 

22 
48 
12 

1.5 
5.0 
.4 

.41 

.80 

.19 

240 
160 

40 

.9 
1.9 
1.4 

.38 

.16 

.65 

13 
19 

4 

w191313 
w191314 
091315 

w191316 
091317 

14 
18 

47 
38 

9.2 
12 

40 
36 

5.4 
5.0 

1.1 
.97 

220 
72 

1.9 
1.7 

.24 

.21 
22 
21 

w191316 
091317 

w191318 
w191319 
091320 
091321 
w191322 

6.0 
23 
21 
4.0 
6.4 

20 
17 
39 
29 
25 

5.9 
5.6 
6.2 
6.6 
6.8 

50 
19 
32 
20 
18 

2.3 
1.1 
3.2 

.4 

.6 

.41 

.34 

.74 

.50 

.43 

150 
160 
130 
100 

80 

1.6 
.8 

1.5 
.8 

1.6 

.095 

.16 

.15 

.31 

.66 

10 
9 

19 
15 
14 

091318 
091319 
091320 
w191321 
w191322 

w191323 
091324 

31 
35 

11 
18 

15 
4.6 

12 
20 

.5 
1.6 

.22 

.29 
40 

100 
.7 
.7 

.50 

.57 
5 
9 

091323 
091324 

091325 140 9.0 5.4 10 .5 .18 140 .3 .97 3 091325 
091326 4.0 9.0 1.6 17 1.1 .18 100 .5 .52 5 091326 
091327 9.0 16 7.0 31 1.6 .38 110 1.2 .11 8 091327 

093125 12 21 5.5 24 1.6 .41 96 .9 .060 10 w193125 



	 		 	

 

	

Table 5g.-- Content of 22 trace elements in 71 coal samples from Pennaylvania--continued 

Sample 
number 

Lu 
(porn) 

Na 

(PPm) 
P 

(OD.) 
Pb 

(oom) 
SO 

(oom) 

Sc 
(upm) 

Se 

loom) 

Sm 
loom) 

Tb 

(punt) 

Th 

(Dom) 
Sample 
number 

w190589 
w190590 
090591 
w190592 
w190593 

0.1 
.1 
.8 
.2 
.2 

200 
220 
220 
260 
420 

200 
380 

87L 
74 

92L 

9 
19 
14 
24 
28 

0.90 
.50 

1.6 
.60 
.50 

2.4 

7.6 
5.1 
5.1 

1.5 
1.4 
.9 

2.9 
2.6 

1.3 
2. 1 
7.7 
7.0 
2.4 

0.3 
.t 

2 
.4 
.4 

3.0L 
3.0L 
5.4 

5.3 
5.4 

w190589 
w190590 
090591 
099592 
090593 

090594 
w190595 
090596 
w190597 
w190598 

.2 

.2 

.4 

.1 

.1 

290 
190 
130 
110 
350 

91L 
130L 

47L 
190 
230 

21 
16L 
12L 

9L 
15 

2.0 
1.1 

.40 
1.0 
.40 

8.6 
7.7 
3.7 
1.3 
4,1 

2.9 
5.4 
3.1 
1.4 
4,4 

1.3 
2.4 
4.1 
.80 

2.1 

.4 

.4 

.8 

.1 

.3 

6.6 
4.7 
3.0L 
3.01_ 
4.8 

w190594 
w190595 
w190596 
w19059? 
w190598 

w190599 
w191309 
w191310 
w191311 
w191312 

.2 

.1 

.2 

.4 

.3 

210 
520 
300 
960 

2.100 

180 
129 

59 
63 

1,200 

11 
30L 
24L 
15 
48L 

1.1 
3.4 
9.9 
9.8 
2.0 

3.3 
2.4 
3.1 
5.9 
8.2 

2.4 
2.1 
3.2L 
2.6 
2.8 

2.1 
1.7 
1.6 
1.1 
1.2 

.4 

.3 

.4 

.5 

.6 

3.0L 
3.OL 
3.0 
5.4 
5.1 

w190599 
w191309 
w191310 
w191311 
w191312 

w191313 
091314 
091315 
w191316 
w191317 

.1 

.2 

.1 

.4 

.4 

500 
820 

1.100 
2,400 
2.800 

970 
29 

100 
110 

410 

38L 
53L 
37L 
44 

55 

.76 

.87 

.85 
1.9 
3.8 

4.4 
9.3 
2.5 
9.9 
8.7 

2.5 
3.4 
2.7 
1.8 
4.5L 

2.1 
3.0 
1.0 
4.4 
3.7 

.3 

.5 

.3L 

.9 

.8 

3.0L 
7.9 
3.0L 

13 
4.0 

w191313 
091 314 
w19 1 315 
w191316 
w19 1 317 

091318 
.191319 
w191320 
w191321 
w191322 

.3 

.2 

.3 

.2 

.2 

1,500 
1,100 
1,400 

530 
810 

170 
180 

53 
520 
390 

38L 
28L 
22 
23L 
24L 

.47 

.45 

.68 
1.6 
1.0 

9.4 
4.3 
7.7 
4,4 

4.1 

2.8 
4.0 
3.1 
3.0 
3.5 

2.1 
2.0 
3.9 
2.9 
2.5 

.4 

.3 

.6 

.4 

.4 

3.0L 
3.0L 
8.7 
3.0 
3.0L 

w191318 
w191319 
091320 
w191321 
w191322 

w191323 
w191324 
w191325 
w191326 
w191327 

.1 

.1 

.1L 

.2 

.2 

410 
630 
100 
520 

1,200 

68 
100 
110 

17 
220 

22L 
12 
29L 
?1 
18 

2.8 
.77 

4.0 
7.0 
.62 

2.4 
3.6 
2.0 
4.0 
6.6 

1.9 
1.5 
2.4 
2.5 
1.7 

1.2 
1.7 
.70 

1.0 
1,6 , 

.2 

.2 

.4L 

.2 

.3 

3.0L 
4.0 
3.OL 
3.OL 
5.2 

.191323 
w191324 
w191325 
w191326 
w191327 

093125 .2 290 170 23 .60 5.0 3.2 1.8 .3 3.01. 093125 



 

rn 

Table 5g.-- Content of 22 trace elements in 71 coal samples from Pennaylvanla--continued 

Sample U Yb 
number (ppm) (ppm) 

089266 1.7 1.1 
w189267 3.2 2.2 
w189268 .201 .71 
w189269 2.5 1.8 
089270 .201 .7 

w190554 2.1 1.1 
w190555 1.2 .7 
w190556 1.9 1.8 
w190557 .30 .4 
u190558 .20 .5 

w190559 1.9 1.8 
w190560 .20 .4 
w190561 .58 .3 
w190562 1.1 .9 
w190563 1.7 1.8 

w190564 .86 .5 
090565 2.1 1.3 
w190566 1.4 1.1 
090567 2.4 2.3 
090568 1.5 1.2 

090569 1.4 1.7 
w190570 1.2 1.0 
w190571 3.2 2.8 
090572 2.4 1.9 
w190573 1.5 1.2 

w190574 1.3 .9 
090575- .58 .3 
w190576 .51 .4 

w190577 .95 .6 
w190578 1.3 .9 

090579 .45 .4 
w190580 .48 .4 
090581 .88 .7 
0 90582 2.0 1.0 
090583 .60 .5 

w190584 1.3 .9 
w190585 2.3 1.6 
090586 2.9 2.1 
w190587 .55 .6 
.1905PR .SO 1_0 
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Table 5h.-- Major, minor, and trace element composition of 71 coal samples from Pennsylvania reported on whole coal basis. 

(Values in percent or parts-per-million; 22 values are from direct determinations on whole coal; all other values calculated from analyses of ash. 
S means analysis by emission spectrography; L, less than the value shown; N, not detected; B, not determined.] 

Sample SI Al Ca Mg Na K Fe Ti Ay-S At Sample
number (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (ppm) (ppm) number 

w189266 3.6 2.6 0.066 0.090 0.099 0.14 1.2 0.11 0.10 16
089267 3.5 2.5 .055 .079 .041 .14 1.1 .098 .21 15 :18 9 22 V7' 
080268 1.1 .75 .080 .021 .025 .080 2.3 .040 .09 34 w189268
w189269 7.3 3.4 .17 .20 .067 .29 3.1 .18 .16L 42 w189269
w189270 .70 .50 .065 .016 .019 .048 1.1 .045 .21 14 089270 

w190554 4.6 2.2 .25 .13 .053 .17 1.8 .13 .09L 8.0 w190554w190555 2.8 2.0 .054 .047 .12 2.1 .10 .07L 5.0 905 5;
090556 4.0 2.5 1.1)67 .17 .035 .23 5.9 .11 .13L 60 w190556
w190557 .76 .60 .094 .042 .017 .057 2.2 .027 .04 23 w190557
w190558 1.4 .77 .071 .075 .020 .096 4 . 1 .039 .07 170 w190558 

w190559 5.5 3.0 .073 .16 .043 .23 4.0 .13L 29 w190559
w190560 1.2 .81 .094 .032 .020 .073 2.4 .036 .04L 70 w190560
w190561 1.5 .89 .057 .038 .019 .077 2.2 .05 120 w190561
w190562 3.0 2.4 .39 .077 .039 .12 .38 .07L 1.0 u190562
w190563 4.3 2.8 .11.060 .043 .18 2.4 .;1;4 1 .10L 22 w190563 

090564 2.0 1.5 .044 .033 .030 .099 2.3 .072 .05 10 w190564
w190565 4.7 2.3 .095 .15 .046 .18 2.5 .14 .10L 8.0 w190565
w190566 2.8 2.3 .031 .079 .027 .13 1.8 .070 .07L 22 w190566
090567 6.4 3.8 .046 .15 .060 .23 1.5 .20 .13L 26 090567
w190568 4.2 2.4 .049 .068 .043 .17 2.3 .11 .09L 35 w190568 

w190569 4.7 2.3 .11 .12 .047 .18 2.4 .13 .10L 10 090569
w190570 2.7 2.1 .045 .058 .034 .12 1.4 .086 .06 14 w190570
w190571 3.3 2.4 .027 .066 .028 .14 1.8 .094 .08L 22 w190571
090572 6.3 3.6 .025 .15 .053 .22 1.4 .17 .12L 18 090572
w190573 4.2 2.1 .099 .12 .063 .17 2.5 .12 .09L 13 090573 

w190574 3.4 2.4 .088 .071 .050 .15 2.6 .12 .09L 15 090574
w190575 1.7 1.2 .035 .028 .031 .067 .72 .051 .04L 8.0 090575
w190576 1.9 1.4 .051 .031 .040 .076 .35 .055 .04L 2.0 w190576w190577 2.5 1.7 .055 .053 .029 .10 1.4 .073 .06L 3.0 w190577
w190578 3.2 2.3 .055 .064 .042 .13 1.4 .13 .07L 10 w190578 

w190579 .99 .97 .075 .021 .013 .058 1.5 .044 .06 18 090579
v190580 .94 .97 .094 .017 .011 .075 2.7 .051 .07 20 v190580
090581 1.6 1.3 .31 .070 .044 .076 .59 .061 .05 3.0 w190581
090582 6.0 3.0 .057 .12 .048 .20 1.2 .17 .11L 7.0 090582w190583 1.2 .95 .26 .013 .031 .087 3.1 .045 .06 23 v190583 

w190584 3.5 2.1 .042 .048 .048 .13 1.1 .13 .07L 11 090584w190585 4.98.0 .058 .16 .057 .31 3.5 .24 .17L 14 w190585
w190586 5.7 4.2 .027 .11 .038 .28 .13 C"6.5 .16L 30 w190586w190587 1.6 1.0 .23 .020 .014 .12 5.6 .080 .09 18 w190587090588 .72 .78 .11 .014 .009 .068 2.9 .024 .06 7.0 w190588 



	

 

 

 

Table Sh.-- Major. and trace element composition of 71 coal samples from Pennsylvania reported on whole coal basis--continued 

Sample 
number 

B-S 
(pp.) 

Be -S 
(pp.) 

Be-S 
(ppm) 

ei-S 
(pp•) 

Cd 
(pp•) 

Ce 
(pp.) 

Co 
(pp.) 

Cr 
(ppm) 

Cs 
(ppm) 

Cu 
(Poa) 

Sample 
number 

.189266 

.189267 

.189268 

16 
12 
3.1 

130 
88 
24 

2.1 
4.7 
1.4 

0.81 
.81 
.41 

0.04 
.11 
.07 

30 
46 
12 

5.3 
13 
3.0 

26 
35 
13 

2.9 
2.7 
.4 

31 
66 
9.6 

.189266 

.189267 

.189268 
.189269 43 210 3.6 1.61 .19 42 12 47 3.9 35 w189269 
.189270 3.3 1206 3.7 .31 .10 6.0 12 12 .3 13 .189270 

.190554 33 140 2.1 .91 .05 19 3.8 32 1.9 8.8 .190554 

.190555 35 76 .9 .71 .03 20 4.3 21 1.5 9.8 .190555 
090556 55 100 2.4 1.31 .27 18 16 37 2.3 15 .190556 
.190557 
.190558 

326 
40 

29 
16 

.5 
1.2 

.31 

.51 
.07 
.08 

8.0 
8.0 

2.6 
3.0 

19 
9.S 

.3 
.6 

4.1 
8.1 

.190557 

.190558 

.190559 62 130 2.3 1.31 .20 22 9.8 49 3.1 15 .190559 

.190560 416 13 .7 .41 .06 8.0 2.1 9.2 .4 3.7 .190560 

.190561 40 19 1.1 .8 .08 9.0 2.6 11 .7 6.0 .190561 

.190562 43 110 1.4 .71 .11 25 7.3 26 1.9 1.51 .190562 

.190563 47 69 2.6 1.01 .18 23 9.0 43 2.3 2.21 .190563 

.190564 29 38 .9 .61 .04 15 4.7 15 .8 1.21 .190564 

.190565 29 110 2.8 1.01 .08 19 7.3 36 2.2 2.21 .190565 

.190566 38 54 1.5 .71 .12 23 6.4 20 1.7 7.3 .190566 

.190567 40 98 3.7 1.31 .12 38 9.0 43 3.7 7.8 .190567 

.190568 30 77 4.0 .91 .08 19 13 30 2.2 8.2 .190568 

.190569 38 180 5.7 1.01 .07 18 12 28 2.1 8.0 .190569 

.190570 38 75 1.7 .71 .04 21 6.3 23 1.5 11 .190570 

.190571 34 49 3.5 .81 .05 31 11 41 1.6 18 .190571 

.190572 38 110 3.3 1.21 .08 38 8.4 40 3.2 25 .190572 

.190573 43 76 2.8 .91 .05 17 6.1 33 1.8 12 .190573 

.190574 47 100 1.2 .91 .08 23 4.3 25 1.9 10 .190574 

.19057S 25 44 .6 .41 .05 12 2.6 11 .8 4.0 .190575 

.190576 29 64 .7 .41 .03 15 4.1 13 1.0 7.5 .190576 

.190577 40 67 1.1 .61 .04 16 3.7 18 1.4 6.3 .190577 

.190578 38 98 1.7 .7 .04 24 3.4 27 1.9 9.6 .190578 

.190579 6.6 14 1.0 .31 .04 9.0 3.0 9.5 .5 8.4 .190579 

.190580 4.0 17 1.4 .41 .05 11 5.1 10 .2 16 .190580 

.190581 26 130 1.1 .41 .01 13 2.3 15 .6 3.7 .190581 

.190582 41 160 3.1 1.11 .04 21 2.8 38 3.7 5.3 .190582 

.190583 33 55 1.1 .51 .09 15 5.2 11 .2 6.4 .190583 

.190584 40 44 1.0 .71 .15 29 6.2 29 2.3 9.8 .190584 

.190585 55 120 2.6 1.71 .48 44 9.6 53 4.3 31 .190585 

.190586 42 120 2.8 1.9 .41 59 31 46 2.9 24 .190586 

.190587 25 15 3.8 .71 .10 16 10 13 .4 11 .190587 

.190588 21 14 3.2 .41. .02 11 8.4 11 .1 9.8 .190588 



 

Table 5h.-- Major, minor, and trace element composition of 71 coal samples from Pennsylvania reported on whole coal basis--continued 

Sample Dy-S Er-S Eu F Ga-S Gd-S Ge-S Hf Hg Ho-S Sample 

number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (Dom) (ppm) number 

w189266 2.61 1.9 0.46 110 9.6 3.71 0.551 0.9 0.51 0.551 w189266 
089267 9.8 3.0 .86 78 14 3.51 13 1.3 .32 .521 w189267 
w189268 1.41 .41 .28 21 5.3 2.11 .78 .81 .41 .30L w189268 
0 89269 5.11 1.61 .78 190 13 7.51 1.11 2.1 .41 1.11 089269 
089270 .91 1.3 .25 36 8.4 1.21 10 .6 .40 .18L w189270 

w190554 3.01 .91 .33 140 15 4.41. 3.9 1.4 .10 .641 w190554 
w190555 2.21 1.4 .31 61 5.6 3.21 .47L 1.1 .19 .471 w190555 
w190556 4.01. 1.31 .43 120 13 4.0L 3.7 1.4 .33 .871 w190556 
w190557 1.01 .5 .15 33 1.9 1.51 .211 .4 .13 .211 090557 
w190558 1.71 .51 .22 53 3.7 2.51 8.4 .4 .12 .361 w190558 

.11 9055 9 
090560 

4.11. 
1.31 

1.31 
.41 

.44 

.21 
150 

46 
17 

2.9 
5.91 
1.31 

4.9 
.281 

1.7 
.4 

.17 

.23 
.871 
.281 

w190559 
w190560 

w190561 1.41 .41 .18 48 3.5 2.01 2.0 .4 .060 .291 w190561 
w190562 2.21 .9 .46 230 6.4 3.21 1.9 1.1 .035 .83 W190562 
w190563 3.21 1.3 .45 130 17 4.61 6.3 1.5 .20 .681 w190563 

w190564 1.7L .61 .38 46 5.1 2.61. .381 .8 .080 3.81 w190564 
w190565 3.2L 1.01_ .36 220 11 4.6L 4.0 1.5 .080 .681 w190565 
w190566 2.21 .7 .46 60 4.9 3.3L .49 .8 .087 2.2L 090566 
w190567 4.11 2.5 .68 140 14 6.01 1.5 2.0 .21 4.11 w190567 
w190568 3.01 1.1 .38 130 9.1 4.31 30 1.2 .050 3.01 w190568 

w190569 3.21 1.01 .52 130 13 4.71 4.9 1.7 .16 .691 w190569 
090570 2.11 1.3 .38 63 6.9 3.01 .451 1.0 .15 .451 090570 
090571 2.41 2.9 .75 88 15 3.51 1.8 1.5 .20 2.41 w190571 
w190572 3.91 2.3 .97 180 14 5.71 3.6 1.6 .18 .841 w190572 
090573 3.01 2.1 .47 130 10 4.31 5.4 1.4 .13 .641. w190573 

090574 2.71 2.6 .38 110 7.3 4.01 .591 1.2 .17 .591 090574 
w190575 1.21 .41. .32 201 2.5 1.71 .251 .5 .17 .251 u190575 
w190576 1.7 .7 .24 80 2.9 2.01 .39 .6 .034 .291 090576 
090577 1.81 1.1 .34 74 4.3 2.71 .401 .8 .080 1.81 090577 
w190578 2.41 1.8 .47 84 7.7 3.41 .81 1.2 .12 2.41 090578 

w190579 
w190580 

1.01. 
1.31 

.31 

.41 
.21 
.25 

34 
36 

2.6 
4.0 

1.51 
1.9L 

.221 

.281 
.4 
.5 

.79 
1.6 

4.8L 
.281 

w190579 
w190580 

w190581 1.31 .9 .44 49 4.6 2.1 .62 .6 .41 1.31 090581 
w190582 
090583 

3.51 
1.51 

1.11 
.51 

.37 

.30 
160 
210 

14 
3.2 

5.21 
2.21 

15 
.331. 

1.9 
.5 

.23 

.59 
3.51 
.331 

w190582 
090583 

090584 2.21 .7L .57 84 4.8 3.21 .481 1.4 .16 .481 090584 
090585 
w190586 

5.41 
5.01 

2.1 
2.6 

.84 
1.2 

210 
120 

15 
13 

7.9L 
7.31 

1.6 
1.11 

2.3 
2.2 

.46 

.43 
1.21 
1.'1 

W190585 
w190586 

u190587 2.21 .7L .34 23 3.6 3.21 .471 .6 .50 .471 090587 
w190588 1.21 1.7 .30 29 6.5 1.21. 2.0 .3 .16 .261 090588 



 

Table 5h.-- Major, minor, and trace element composition of 71 coal samples from Pennsylvania reported on whole coal basis--continued 

Sample 
number 

La 
(ppm) 

Li 
(ppm) 

Lu 
(ppm) 

Mn 
(ppm) 

Mo-S 
(ppm) 

Nb-S 
(ppm) 

Nd-S 
(ppm) 

Ni-S 
(00m) 

P 

(ppm) 
Pb 

(ppm) 
Sample 
number 

w189266 
w189267 
089268 

17 
20 

4 

35 
25 
9.6 

0.2 
.4 
.1 

23 
21 
12 

3.0 
11 

H 

2.6 
2.7 
1.41 

171 
18 
6.51 

12 
38 
6.7 

7601 
7201 
4201 

11 
21 

3.6 

089266 
089267 
w189268 

089269 23 91 . 4 51 5.5 5.8 241 39 1,5001 8.4 089269 
w189270 2 4.8 .1 24 4.7 .851 3.91 35 2501 8.7 v189270 

w190554 10 17 .2 160 .441 3.01 141 7.0 120 4.7 090554 
v190555 10 36 .1 20 .80 2.21 101 9.1 66 4.7 090555 
w190556 10 20 .3 200 2.2 4.01 191 21 1201 10 090556 
090557 5 5.4 .1 9.6 .67 1.01 4.61 4.3 301 2.3 090557 
w190558 4 18 .1 11 1.2 1.71 7.81 6.5 SOL 4.4 090558 

090559 11 .30 .3 37 1.4 4.11 191 27 1201 25 090559 
v1 9 0560 5 4.7 .1 8.1 .41 1.31 6.01 2.7 81 2.6 wI90560 
090561 5 8.1 .1 7.9 1.7 1.41 6.31 6.5 401 2.9 090561 
090562 
090563 

14 
13 

32 
30 

.2 

.3 
46 
28 

.321 
1.8 

2.21 
3.21 

101 
151 

11 
24 

1,100 
941 

7.7 
12 

090562 
w190563 

090564 8 21 .1 17 .89 1.71 8.11 9.4 521 3.2 090564 
090565 10 2? .2 43 .75 3.21 151 13 941 5.8 w190565 
w190566 12 46 .2 17 1.5 2.21 101 12 671 5.7 090566 
w190567 20 130 .4 23 2.2 4.11. 191 20 1201 13 090567 
090568 12 9.6 .2 26 3.6 3.01 141 18 881 14 v190568 

w190569 11 13 .3 100 1.1 3.21 151 20 951 5.2 090569 
w1905 7 0 12 34 .2 21 1.9 2.11 9.61 13 74 5.8 090570 
090571 
w190572 

16 
22 

53 
72 

.5 

.3 
17 
32 

4.6 
5.8 

3.0 
3.9L 

111 
181 

15 
19 

721 
1201 

8.6 
11 

090571 
090572 

090573 10 18 .2 32 1.0 3.01 141 12 110 5.4 090573 

090574 
w190575 
090576 

14 
7 
8 

39 
8.0 

21 

.1 

.1 

.1 

22 
6.4 

10 

1.2 
.76 
.21 

2.71 
1.21 
1.3L 

131 
5.41 
6.2L 

12 
6.3 
7.3 

230 
130 
290 

6.5 
3.1 
3.9 

090574 
090575 
090576 

090577 8 16 .1 20 .271 1.81 8.51 7.6 551 3.1 090577 
w190578 12 24 .2 18 .74 2.7 111 11 701 5.1 090578 

090579 4 9.1 .1 4.1 1.7 1.01 4.81 15 311 2.6 090579 
090580 
w190581 

6 
8 

8.5 
12 

.1 

.1 
4.7 

14 
2.9 
.34 

1.3L 
1.5 

6.11 
6.21 

9.5 
11 

63 
401. 

7.6 
1.81 

090,80 
090581 

090582 
w190353 

12 
8 

29 
11 

.2 

.1 
18 
13 

1.5 
2.7 

3.51. 
1.51 

161 
7.11 

8.7 
12 

1001 
1,100 

7.2 
3.3 

w190582 
090583 

v 1 90584 18 27 .2 15 .321 2.21 101 11 661 7.2 090584 
090585 
090586 
v190587 
090588 

23 
25 

7 
4 

63 
88 
14 
3.6 

.3 

.4 

.1 

.2 

38 
42 
13 
9.8 

1.2 
1.9 
3.4 
2.1 

5.41 
5.01 
2.21 
1.21 

251 
231 
101 
5.61 

26 
45 
13 
14 

1601 
1501 

661 
361 

19 
9.1 
3.01 
5.3 

090585 
090586 
090587 
090588 



	 	

 

Table 5h.-- Major, minor, and trace element composition of 71 coal samples from Pennsylvania reported on whole coal basis--continued 

Sample 
number 

Pr-S 
(ppm) 

Pt-S 
(Dom) 

Rb 
(ppm) 

Sb 
(ppm) 

Sc 
(ppm) 

Sr 
(00m) 

Sm 
(ppm) 

Sn-S 
(ppm) 

Sr-S 
(ppm) 

Tb 

(ppm) 

Sample 
number 

089266 
089267 
089268 
w189269 
089270 

2.7 
4.2 
1.3 
5.2 
.8 

1.2L 
1.11 
.651 

2.41 
.391 

39 
25 
351 
70 
311 

1.0 
2.5 
.60 

2.0 
2.5 

5.4 
9.1 
1.8 
8.0 
2.6 

3.3 
4.2 
2.31 
6.5 
1.2 

2.4 
4.4 
1.3 
3.8 
1.0 

.2.61 
2.41 
1.41 
5.11 
.851 

94 
62 
34 

200 
27 

0.5 
.6 
.1 
.7 
.4 

.089266 
089267 
w189268 
w189269 
w189270 

090554 
w190555 
w190556 
w190557 
w190558 

2.01 
1.7 
2.81 
.9 

1.4 

1.41 
1.01 
1.91 
.461 
.78L 

32 
24 
34 
211 
261 

.40 

.30 
1.5 
.40 

2.2 

6.2 
3.9 
6.8 
1.7 
2.0 

4.0 
4.3 
2.2 
2.1 
1.0 

1.8 
1.8 
2.1 
.80 
.80 

1.01 
2.21 
4.01 
1.01 
1.71 

32 
42 
42 
18 
13 

.3 

.2 

.4 

.1 

.2 

090554 
w190555 
w190556 
w190557 
w190558 

w190559 
w190560 
w190561 
090562 
090561 

2.8L 
.91 

1.0 
1.5 
2.21 

1.91 
.601 
.631 

1.01 
1.51 

53 
221 
221 
23 
37 

1.7 
.80 

1.2 
.40 

2.8 

10 
1.6 
2.0 
4.9 

11 

2.2 
2.3 
1.2 
1.3 
2.6 

2.2 
.90 
.90 

2.6 
2.3 

4.11 
1.31 
1.41 
2.21 
3.21 

32 
18 
13 

140 
49 

.5 

.1 

.1 

.3 

. 4 

090559 
w190560 
w190561 
w190562 
w190563 

w190564 
w190565 
w190566 
w190567 
w190568 

1.21 
2.21 
1.51 
3.2 
2.01 

.811 
1.51 
1.01 
1.91 
1.41 

241 
44 
18 
49 
43 

.30 
26 

.40 

.90 
1.7 

3.0 
6.5 
4.7 
9.4 
5.8 

3.4 
2.2 
2.5 
3.5 
1.8 

1,4 
1.9 
2.4 
4.0 
2.1 

1.71 
3.2L 
2.21 
4.11 
3.01 

30 
34 
25 
44 
26 

.2 

.3 

.3 

.6 

.3 

090564 
w190565 
w190566 
w190567 
w190568 

w190569 
w190570 
090571 
090572 
w190573 

2.2L 
2.0 
1.9 
2.71 
2.01_ 

1.51 
1.2 
1.11 
1.81 
1.41 

37 
20 
24 
47 
28 

.40 

.40 
1.0 
1.4 

.30 

6.9 
4.9 

13 
8.3 
5.8 

1.5 
4.1 
3.1 
2.5 
1.2 

2.3 
2.0 
3.8 
4.3 
2.0 

3.21 
2.11 
2.41 
3.91 
3.01 

44 
53 
33 
40 
43 

.4 

.3 

.6 

.5 

.3 

w190569 
w190570 
w190571 
w190572 
090573 

w190574 
090575 
w190576 
w190577 
w190578 

2.3 
.9 
.91 

1.3 
1.61 

1.31 
.54L 
.621 
.851 

1.11 

21 
8 

15 
18 
17 

.30 

.20 

.20 

.20 

.40 

4.4 
2.1 
2.5 
3.2 
5.7 

5.3 
2.3 
2.2 
1.1 
3.1 

2.1 
1.0 
1.2 
1.5 
2.1 

2.71 
1.21 
1.31 
1.81 
2.41 

94 
48 

150 
54 
63 

.3 
IL 
.2 
.2 
.3 

w190574 
w190575 
w190526 
090577 
w190578 

wl90579 
w190580 
w190581 
w190582 
w190583 

.9 
1.3 
1.3 
2.41 
1.5 

.48 

.611 

.621 
1.61 

.71L 

131 
121 
161 
48 
13L 

.30 

.30 

.20 

.40 

.40 

1.8 
2.0 
3.0 
7.5 
2.2 

2.0 
3.0 
1.4 
3.3 
7.1 

.80 
1.1 
2.1 
1.7 
1.4 

1.01 
1.31 
1.31 
3.51 
1.51 

17 
29 
56 
44 

120 

.1 

.1 

.3 

.3 

.2 

wl90579 
w190580 
090581 
w190582 
w190583 

u190584 
w190585 
w190586 
w190587 
w190588 

1.51 
3.71 
3.7 
2.0 
1.3 

1.01 
2.51 
2.31 
1.01 
.561 

36 
50 
28 
121 
101 

1.3 
2.1 
1.0 

.20 

.20 

5.5 
9.5 
9.7 
2.1 
2.3 

1.7 
4.8 
7.8 
4.4 
3.2 

2.6 
3.3 
5.0 
1.6 
1.6 

2.21 
5.41 
5.01 
3.1 
1.21 

25 
36 
33 
28 
19 

.3 

.6 

.7 

.2 

.3 

090584 
w190585 
w190586 
w190587 
w190588 0' 

00 



 

 

 

Table 5h.-- Major. minor, and trace element composition of 71 coal samples from Pennsylvania reported on whole coal basis-continued 

Sample Th U-S Ta-S U v-S r-s Yb Zn tr-S Sample 
number (ppm) (Ppm) (ppm) (pp.) (ppm) (pp.) (ppm) (ppm) (Ppm) number 

089266 
w189267 
089268 
0A9269 
w189270 

3.01 
3.01 

30 
3.01 

31 

0.811 
.761 
.451 

1.61 
.271 

0.551 
.521 
.301 

1.11 
.181 

1.7 
3.2 
.201 

2.5 
.201 

37 
65 
1 0 
75 
13 

14 
25 
8.2 

22 
8.9 

1.1 
2.2 
.7L 

1.8 
.7 

13 
18 
17 
22 
29 

57 
110 

8.8 
130 

26 

w189266 
089267 
089268 
089269 
089270 

090554 
090555 
w190556 
w190557 
w190558 

5.5 
3.01 
5.5 
3.01 
3.01 

.951 

.701 
1.31 
.321 
.53L 

.641 

.471 

.871 

.211 

.36L 

2.1 
1.2 
1.9 
.30 
.20 

3? 
20 
31 
6.2 
5.7 

3.8 
5.2 
6.8 
2.1 
1.9 

1.1 
.7 

1.8 
.4 
.5 

18 
6.5 

55 
6.4 

33 

17 
30 
40 
5.3 
5.5 

w190554 
w190555 
099556 
w190557 
090558 

090559 
w190560 
w190561 

6.4 
3.01 
3.01 

1.31 
.4 1 1 
.43L 

.871 

.281 

.291 

1.9 
.20 
.58 

43 
4.3 
8.7 

5.7 
2.1 
2.6 

1.8 
. 4 
.3 

44 
6.4 
9.1 

26 
5.4 
6.3 

w190559 
w190560 
099561 

w190562 4.0 .701 .471 1.1 23 5.6 .9 23 14 w190562 
w190563 5.2 1.01 .681 1.7 35 6.8 1.8 30 14 090563 

w190564 3.01 .551 .381 .86 12 3.4 .5 6.2 9.6 u190564 
090565 
090566 

4.01 
3. 9 

1.01 
.711 

.681 

.481 
2.1 
1.4 

43 
18 

4.7 
4.5 

1.3 
1.1 

34 
57 

17 
9.7 

w190565 
w190566 

w190567 8.5 1.31 .881 2.4 57 18 2.3 31 49 w190567 
w190568 4.8 .931 .641 1.5 28 5.6 1.2 15 14 w190568 

090569 4.9 1.01 .691 1.4 27 5.8 1.7 59 18 w190569 
w190570 6.3 .651 .451 1.2 26 8.6 1.0 2 1 29 090570 
w190571 16 .771 .521 3.2 77 15 2.8 33 34 090571 
090572 8.0 1.21 .841 2.4 43 12 1.9 32 40 090572 
w190573 4.5 .931 .641 1.5 41 6.2 1.2 19 33 090573 

w190574 4.4 .861 .591 1.3 28 7.5 .9 6.3 47 090574 
w190575 3.01 .371 .251 .58 12 3.1 .3 8.8 15 090575 
090576 3.01 .421. .291 .51 15 3.4 .4 12 13 w 1 90576 
090577 3.01 .581 .401 .95 17 4.9 .6 7.1 23 090577 
w190578 5.7 .741 .511 1.3 37 8.5 .9 18 45 w190578 

v190579 3.01 .32L .221 .45 9.9 4.2 .4 7.7 24 w190579 
w190580 3.01 .421 .281 .48 8.7 5.3 .4 9.9 37 w190580 
090581 3.01 .50 .291 .88 15 8.8 .7 16 27 w190581 
w190582 4.4 1.11 .761 2.0 49 7.5 1.0 19 51 w190582 
w190583 3.01 .481 .331 .60 11 5.5 .5 16 27 090583 

w190584 3.01 .701 .481 1.3 16 4.5 .9 38 22 090584 
w190585 13 1.71 1.21 2.3 46 9.7 1.6 41 61 w190585 
w190586 8.1 1.61 1.11 2.9 55 13 2.1 140 69 090586 
090587 3.01 .701 .471 .55 11 9.6 .6 13 57 090587 
w190588 3.01 .381 .261 .50 9.6 11 1.0 11 33 w190588 



 

Table 5h.-- Maior, minor, and trace element composition of 71 coal samples from Pennsylvania reported on whole coal basis--continued 

Sample 
number 

Si 
(percent) 

Al 

(percent) 

Ca 

(percent) 
Mg 

(percent) 

Na 

(percent) 
K 

(percent) 

Fe 

(percent) 

TS 

(percent) 
Ag-S 

(ppm) 
As 

(ppm) 
Sample 
number 

v190589 
w190590 
090591 
w190592 
w190593 

1.5 
2.2 
2.7 
3.2 
4.3 

1.2 
1.6 
1.9 
2.1 
2.9 

0.12 
.094 
.11 
.097 
.11 

0.058 
.059 
.072 
.072 
.11 

0.020 
.022 
.022 
.026 
.042 

0.079 
.090 
.17 
.13 
.18 

1.7 
.88 

5.6 
1.4 
2.1 

0.048 
.078 
.079 
.11 
.1 3 

0.04 
.06 
.09 1. 
.07L 
.10L 

84 
13 
92 
22 
27 

w190589 
w190590 
090591 
w190592 
v190593 

090594 
090595 
090596 
090597 
w190598 

2.5 
2.5 
1.3 
.55 

2.8 

1.7 
1.1 
.95 
.49 

2.1 

.11 

.087 

.10 

.15 

.073 

.060 

.052 

.020 

.022 

.058 

.029 

.019 

.013 

.011 

.035 

.17 

.24 

.090 

.050 

.14 

6.7 
13 
3.6 
2.0 
2.8 

.095 

.10 

.048 

.019 

.10 

.16 

.14 

.08 

.05 

.08L 

150 
140 

43 
55 
19 

w190594 
w190595 
w190596 
w190597 
w190598 

090599 
w191309 
w191310 
w191311 
091312 

1.8 
1.1 
.57 

4.2 
6.6 

1.3 
.70 
.46 

2.1 
4.1 

.11 

.081 

.071 

.029 

.24 

.040 

.047 

.018 

.13 

.21 

.021 

.052 

.030 

.096 

.21 

.086 

.039 

.022 

.17 

.23 

1.7 
.26 
.066 

4.3 
2.1 

.059 

.031 

.026 

.12 

.18 

.06 

.01 

.01 

.11 

.08 

35 
1.0 
1.0 
1.0 

57 

090599 
091309 
091310 
w191311 
w191312 

091313 
w191314 
w191315 
091316 
091317 

3.6 
1.4 
1.4 
8.4 
7.0 

2.2 
.95 

1.0 
5.0 
3.8 

.29 

.064 

.065 

.018 

.067 

.068 

.054 

.054 

.43 

.37 

.050 

.082 

.11 

.24 

.28 

.12 

.062 

.063 

.30 

.26 

.94 
1.4 
1.4 
3.3 
3.7 

.12 

.040 

.04 1 

.19 

.19 

.05 

.05 

.05 

.07 

.10 

26 
14 
37 
14 
18 

w191313 
091314 
w19131 5 
091316 
09131 7 

091318 
091319 
w191320 
w191321 
091322 

4.9 
2.5 
6.0 
4.0 
2.7 

2.2 
1.7 
3.3 
1.6 
1.7 

.081 

.048 

.035 

.065 

.096 

.15 

.063 

.16 

.050 

.071 

.15 

.11 

.14 

.053 

.081 

.16 

.11 

.20 

.11 

.093 

1.8 
2.8 
2.2 
.33 
.86 

.22 

.073 

.19 

.18 

.11 

.02 

.04 

.04 

.06 

.13 

6.0 
23 
21 
4.0 
6.4 

w191318 
0 9131 9 
w191320 
091321 
09132? 

w191323 
w191324 
091325 
w191326 
w191327 

1.2 
2.7 
2.5 
.74 

4.3 

.77 
1.6 
2.1 
.46 

2.1 

.048 

.057 

.24 

.045 

.073 

.018 

.072 

.031 

.056 

.17 

.041 

.063 

.010 

.052 

.12 

.043 

.095 

.11 

.066 

.14 

.58 
1.1 
.43 

3.5 
1.9 

.044 

.089 

.11 

.024 

.12 

.03 

.03 

.09 

.12 

.07 

31 
35 

140 
4.0 
9.0 

091323 
091324 
091325 
w191326 
091327 

w193125 3.3 1.6 .080 .071 .029 .13 2.1 .11 .02 12 W193125 

O 



Table 5h.-- Major, minor, and trace element composition of 71 coal stemles from Pennsylvania reported on whole coal basis--continued 

Sample 
number 

8-S 
(ppm) 

8a-S 
(ppm) 

8e-S 
(ppm) 

8i-S 
(ppm) 

CO 
(ppm) 

Ce 
(ppm) 

Co 
(ppm) 

Cr 
(ppm) 

Cs 
(ppm) 

Cu 
(ppm) 

Sample 
number 

v190589 
090590 

27 
27 

37 
99 

0.9 
1.4 

0.41. 
.51. 

0.03 
.02 

12 
22 

4.7 
4.5 

13 
17 

0.9 
1.4 

17 
10 

w190589 
w190590 

v190591 19 33 5.8 .9L .38 60 55 18 1.3 4.4 w190591 
w190592 
w190593 

18 
22 

60 
73 

1.6 
2.9 

.7L 
1.0L 

.1? 

.20 
21 
25 

6.3 
10 

26 
27 

1.7 
2.3 

14 
16 

w190592 
w190593 

w190594 12 44 3.4 1.0L .63 13 10 33 1.4 17 w190594 
wl90595 42 84 6.0 4.3 .09 23 8.9 14 .7 8.4 wl90595 
w190596 37 28 4.0 .51. .10 33 14 14 .3 12 w190596 
w190597 19 14 1.6 .3L .01 6.0 3.6 6.3 .2 4.0 090597 
090598 35 61 1.0 .8L .06 24 4.8 23 1.5 8.7 090598 

w190599 23 32 2.3 .5L .07 17 5.0 17 1.0 10 w190599 
w191309 9.4 34 4.1 1.0L .04 10 11 8.5 .5 11 w191309 
091310 8.6 15 3.5 .6L .02 6.0 16 8.2 1.2L 13 w191310 
w191311 8.0 57 5.3 4.5L .12 15 14 25 2.3 19 091311 
w191312 21 270 3.9 6.1L .12 38 12 28 3.4 25 091312 

091313 13 130 1.6 3.31. .08 24 6.6 22 1.5 9.9 w19131 3 
w191314 5.3 32 1.2 1.7L .17 44 5.9 48 5.0 5.6 w191314 
091315 4.6 30 1.2 1.7L .17 9.0 7.5 12 .4 11 091315 
091316 25 120 3.0 7.9L .37 47 9.2 40 5.4 58 w191316 
091317 22 140 5.6 6.9L .38 38 12 36 5.0 56 091317 

091318 43 91 3.8 4.2L .09 20 5.9 50 2.3 32 w191318 
091319 58 63 1.2 3.0L .10 17 5.6 19 1.1 10 091319 
091320 46 87 3.6 5.3l. .17 39 6.2 32 3.2 17 091320 
091321 24 100 4.3 2.9L .10 29 6.6 20 .4 17 w191321 
w191322 21 120 3.1 2.5L .11 25 6.8 18 .6 16 w191322 

w191323 4.3 17 2.7 1.11. .12 11 15 12 .5. 8.3 w191323 
w191324 13 330 1.8 2.5L .73 18 4.6 20 1.6 10 091324 
w191325 H 60 4.3 2.8L .12 9.0 5.4 10 .5 8.9 v191325 
091326 10 310 3.2 1.7L .02 9.0 1.6 17 1.1 4.3 091326 
w191327 39 80 2.7 3.8L .06 16 7.0 31 1.6 10 w191327 

w193125 45 70 1.1 3.41. .08 21 5.5 24 1.6 12 093125 



	 	 		 	 	 	 		 	 	
	 	 	 	 		 	 	 	 	 	

 

Table 5h.-- Major, minor, and trace element composition of 71 coal samples from Pennsylvania reported on whole coal basis--continued 

Sample 
number 

Oy-S 
(ppm) 

Er-S 
(ppm) 

Eu 
(ppm) 

F 
(ppm) 

Ga-S 
(ppm) 

Gd-S 
(ppm) 

Ge-S 
(ppm) 

H( 
(PDm) 

Hg 
(ppm) 

Ho-S 
(00m) 

Sample 
number 

.190589 1.4L 0.4L 0.31 110 4.3 2.0L 0.30L 0.5 0.82 0.30L .190589 

.190590 1.6L .5 .47 120 6.2 2.3L .34L .7 .15 .14L .190590 

.190591 2.9L 7.0 2.1 74 1? 2.9L 20 .5 .64 .63L .190591 

.190592 2.3L 1.0 .37 90 7.1 3.3L .51 1.0 .17 .49L .190592 

.190593 3.1L 1.0L .45 110 7.8 4.5L .71 1.2 .36 3. 1 L .190593 

w190594 3.1L 1.0L .41 84 20 4.5L 61 .8 .61 .66L .190594 
.190595 4.3L 1.3L .61 20L 8.0 6.2L .92L .9 1.6 .92L w190595 
.190596 1 .61_ 2.6 .96 43 5.4 1.6L 6.7 .4 .47 3.4L .190596 
w190597 .9L .7 .21 6? 5.9 .88L 6.9 .3 .49 .19L w190597 
.190598 2.4L .8L .43 86 6.3 3.5L .52L 1.0 .22 2.4L .1 90598 

w190599 1.5L 1.3 .46 76 14 2al. 4.3 .6 .35 .33L .190599 
.191309 1.9 1.3 .45 20 8.5 1.5 9.4 2.0 .025 .47 .191309 
.191310 2.7 1.5 .51 20L 20 2.5 35 1.9 .038 .54 .191310 
.191311 6.6L 2.1L .43 64 11 1.4L 47 .8 .99 1.4L .191311 
.191312 8.9L 3.1 .71 290 16 5.3 20 2.0 .48 1.9L .191312 

.191313 4.7L 1.5L .41 240 7.3 2.4 .68L .9 .38 1.0L w19131 3 

.191314 2.41 .8L .80 160 3.8 1.4 1.5 1.9 .16 .51L w191 3 1 4 

.191315 2.4L .8L .19 40 4.2 1.3 1.5 1,4 .65 .52L w19131 5 

.191316 12L 3.6L 1.1 220 14 2.5L 1.7l 1.9 .24 2. 5L w191 3 1 6 
w191317 10L 4.1 .97 72 15 4.4 11 1.7 .21 2.1L .1 91 31 7 

.191318 6.0L 1.9L .41 150 15 2.8 5.9 1.6 .095 1.3L .191318 

.191319 4.3L 1.4L .34 160 6.2 2.2 .80 .8 .16 .92L .191319 

.191320 7.8L 2.7 .74 130 10 3.4 1.1 1.5 .15 1.7L w191 32 0 

.191321 4.2L 2.2 .50 100 8.0 2.5 11 .8 .31 .89L w191 32 1 

.191322 3.6L 1.3 .43 80 11 '.5 5.2 1.6 .66 .76L wl 91 32 2 

.191323 1.7L .5L .22 40 4.6 .68 4.4 .7 .50 .35L .191323 

.191324 3.6L 1.1L .29 100 4.4 .78L .52L .7 .57 .78L .191324 

.191325 4.1 L 1.3L .18 140 10 .86L 5.8 .3 .97 .86L .191325 

.191326 2.5L .8L .18 100 13 1.3 42 .5 .52 .54L .191326 

.191327 5.5L 1.7L .38 110 13 1.21 5.1 1.2 .11 1.2L .191327 

.193125 5.0L 1.6L .41 96 6.4 1.1L .93 .9 .060 1.1L w193125 



Table 5h.-- Major. minor, and trace element composition of 71 coal samples from Pennsylvania reported on whole coal basis--continued 

Sample 
nu.ber 

La 
(ppm) 

Li 
(pp.) 

Lu 
(PPE) 

Mn 
(PP.) 

Mo-S 
(ppm) 

Nb-S 
(ppm) 

Nd-S 
(PPm) 

Ni7S 
(ppm) 

P 
(porn) 

Pb 
(P00) 

Sample 
number 

w190589 
w190590 

7 
11 

22 
17 

0.1 
.1 

11 
12 

1.7 
3.3 

1.41 
1.6L 

6.51 
7.4L 

7.1 
13 

200 
390 

7.3 
7.0 

090589 
090590 

w190591 18 22 .8 25 5.3 2.91 141 45 871 42 090591 
.190592 12 23 .2 15 1.3 2.31 101 12 74 7.4 090592 
090593 13 30 .2 22 1.5 3.11 141 16 921 7.2 w190593 

w190594 6 14 .2 36 6.5 3.6 141 20 911 11 090594 
090595 10 24 .2 430 4.4 4.31 201 9.2 1301 5.81 w190595 
w190596 11 9.5 .4 9.9 4.6 2.1 7.41 20 471 10 090596 
090597 3 3.7 .1 8.2 2.9 .881 4.11 8.2 190 4.2 w190597 
090598 13 46 .1 20 .93 2.41 111 8.2 230 4.5 w190598 

w190599 9 12 .2 12 3.6 1.51 7.01 16 180 12 090599 
w191309 4 6.6 .1 15 3.0 .94 7.5 27 120 7.1 w191309 
w191310 2 5.1 .2 13 4,3 .81 5.7 49 59 4.9 091310 
091311 8 55 .4 27 11 5.5 11 31 63 19 w191311 
w191312 18 70 .3 36 4.7 9.2 47 24 1,200 13 w191312 

091313 13 25 .1 11 4,4 4.9 15 16 970 7.1 w191313 
w191314 19 17 .2 9.0 9.0 2.0 7.4 20 29 6.8 w191314 
w191315 4 17 .1 9.1 9.9 1.8 7.3 21 100 6.2 091315 
w191316 22 97 .4 51 5.1 3.6 23 22 110 19 091316 
091317 21 41 .4 47 12 7.5 38 38 410 16 w191317 

w191318 10 12 .3 42 2.6 5.7 23 16 170 4,9 w191318 
w191319 9 22 .2 19 3.0 3.8 11 9.7 180 3.5 091319 
091320 19 61 .3 22 2.1 8.5 22 10 53 7.5 091320 
091321 15 17 .2 10 3.9 9.0 29 25 520 12 091321 
w191322 14 20 .2 9.4 3.5 2.4 16 22 390 12 091322 

w191323 5 4.6 .1 5.2 3.9 1.5 5.7 20 68 7.3 w191323 
091324 9 13 .1 9.7 2.3 2.4 8.1 6.7 100 3.2 091324 
w191325 3 4.3 .11 30 9.0 2.0 7.6 24 110 11 w191325 
091326 5 4.6 .2 30 5.1 3.8 6.5 7.5 17 5.4 w191326 
w191327 8 14 .2 39 2.9 5.0 14 16 220 5.5 w191327 

w193125 10 26 .2 20 1.1 .93 7.11 8.2 170 5.9 w193125 



 

Table 5h.-- Major, minor, and trace element composition of 71 coal samples from Pennsylvania reported on whole coal basis--continued 

Sample Pr-S Pt-S Rb Sb Sc Se Sin Sn-S Sr-S Tb Sample 
number (ppm) (ppm) (ppm) (0Pm) (Dom) (00m) (ppm) (ppm) (ppm) (ppm) number 

w190589 1.01 0.651 9 0.90 2.4 1.5 1.3 1.41 32 0.3 w190589 
090590 1.4 .741 19 .50 3.5 1.4 2.1 1.61 93 .3 w190590 
w190591 3.9 1.41 14 1.6 7.6 .9 7.7 2.91 74 2 w190591 
w190592 1.8 1.01 24 .60 5.1 2.9 2.0 2.31 42 .4 090592 
u190593 2.1L 1.41 28 .50 5.1 2.6 2.4 3.11 45 .4 w190593 

w190594 2.3 1.41 21 2.0 8.6 2.9 1.3 3.11 31 .4 w190594 
w190595 4.3 2.01 161 1.1 2.7 5.4 2.4 5.4 23 .4 w190595 
w190596 2.4 .74L 121 .40 3.7 3.1 4.1 1.61 13 .8 w190596 
w190597 .8 .411 91 1.0 1.3 1.4 .80 .881 18 .1 w190597 
w190598 1.71 1.11 15 .40 4. 1 4.4 2.1 2.41 74 .3 090593 

090599 1.1 .701 11 1.1 3.3 2.4 2.1 1.51 20 .4 w190599 
w191309 3.2L .321 301 3.4 2.4 2.1 1.7 1.6 36 .3 091309 
w191310 1.81 .18L 241 9.9 3.1 3.21 1.6 .89 41 .4 091310 
w191311 141 1.41 15 9.8 5.9 2.6 1.1 2.5 41 .5 w191311 
w191312 191 1.91 481 2.0 8.2 2.8 1.2 4.2 330 .6 w191312 

w191313 11 1.01 381 .76 4.4 2.5 2.1 2.8 190 .3 w191313 
091314 5.11 .511 531 .87 9.3 3.4 3.0 1.9 37 .5 091314 
w191315 5.21 .521 371 .85 2.5 2.7 1.0 1.8 37 .31 w19131 5 
w191316 251 2.51 44 1.9 9.9 1.8 4.4 2.5L 54 .9 W191316 
w191317 21L 2.1L 55 3.8 8.7 4.51 3.7 4.1 69 .8 w191317 

w191318 131 1.31 381 .47 9.4 2.8 2.1 3.8 53 .4 091318 
w191319 9.21 .921 281 .45 4.3 4.0 2.0 1.5 100 .3 w191319 
091320 17L 1.71 22 .68 7.7 3.1 3.9 1.71 56 .6 w191 320 
w191321 8.91 .891 231 1.6 4.4 3.0 2.9 2.0 350 .4 w191321 
w191322 7.61 .761 241 1.0 4.1 3.5 2.5 .761 240 .4 w191 322 

w191323 4.1 .351 221 2.8 2.4 1.9 1.2 .351 33 .2 091323 
w191324 8.1 .781 12 .77 3.6 1.5 1.7 .78L 46 .2 w191324 
w191325 8.61 .861. 291 4.0 2.0 2.4 .70 1.3 25 .41 w191325 
091326 5.41 .541 21 7.0 4.0 2.5 1.0 1.1 69 .2 w191326 
091327 121 1.2L 18 .62 6.6 1.7 1.6 1.21 50 .3 w191327 

093125 111 1.11 23 .60 5.0 3.2 1.8 1.11 59 .3 w193125 
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Table 5h.-- Major, minor, and trace element composition of 71 coal samples from Pennsylvania reported on whole coal basis--continued 

Sample 
number 

Th 
(ppm) 

Tl-S 
(ppm) 

im-S 

(ppm ) 
U 

(ppm) 
v-S 

(ppm) 

Y -S 
(ppm) 

Yb 

(ppm) 
In 

(ppm) (ppm) 
Sample 
number 

090589 
090590 
w 190591 
w190592 
090593 

3.0L 
3.0L 
5.4 
5.3 
5.4 

3.4 
.SOL 
.93L 
.711. 
.981. 

0.30L 
.34L 
.63L 
.49L 
.67L 

0.72 
1.0 
.93 

1.4 
1.4 

11 
17 
12 
26 
19 

2.6 
4.9 

3? 
8.5 
4.8 

0.6 
.7 

4.8 
.9 

1.1 

8.1 
9.3 

260 
25 
80 

4.7 
9,2 

13 
37 
12 

w190589 
w190590 
w190591 
w190592 
w190593 

w190594 
w190595 
w190596 
w190597 
090598 

6.6 
4.7 
3.0L 
3.0L 
4.8 

.97L 
1.3L 

.SOL 

.28L 

.771. 

.661. 

.921 

.341 

.19L 

.52L 

2.1 
.59 
.75 
.20L 
.83 

30 
11 
11 
5.5 

17 

11 
11 
18 
4.6 
2.8 

1.1 
.7 

1.9 
.5 
.7 

130 
19 
30 
5.9 

10 

61 
21 
52 
3.6 
9.9 

w190594 
090595 
w190596 
w190597 
w190598 

w190599 
091309 
w191310 
w191311 
w191312 

3.01 
3.0L 
3.0 
5.4 
5.1 

.48L 

.471 

.271 
4.9 
2.8L 

.33L 

.221 

.20 

.94L 
1.31 

.65 

.53 

.72 
1.9 
1.9 

14 
10 
10 
29 
70 

6.9 
8.0 
7.0 

18 
26 

1.0 
.8 

1.2 
1.6 
1.7 

38 
16 
16 
16 
31 

8.6 
11 
12 
51 
98 

090599 
w191309 
w191310 
091311 
W191312 

w191313 
091314 
091315 
w191316 
w191317 

3.0L 
7.9 
3.0L 

13 
4.0 

1.5L 
.75L 
.761. 

3.61 
3.1L 

.681 

.35L 

.35L 
1.7L 
1.4L 

1.4 
2.9 
.62 

4.1 
4.1 

31 
14 
16 
61 
75 

12 
4.9 
5.0 

16 
26 

.7 
1.1 
.3 

1.8 
1.6 

11 
29 
29 
51 
53 

55 
28 
24 
36 

110 

091313 
091314 
w191315 
w191316 
w191317 

w191318 
091319 
091320 
w191321 
4191322 

3.0L 
3.0L 
8.7 
3.0 
3.0L 

1.9L 
1.41. 
2.4L 
1.3L 
1.1L 

.87L 

.62L 
1.1L 
.601 
.52L 

1.9 
.99 

2.0 
1.4 
1.1 

140 
23 
39 
26 
24 

15 
8.0 

20 
22 
9.7 

1.1 
.8 

1.7 
1.0 
1.1 

21 
8.4 

24 
18 
21 

81 
46 
92 
96 
16 

w191318 
w191319 
w191320 
w191321 
w191322 

w191323 
091324 
w191325 
w191326 
091327 

3.01 
4.0 
3.01 
3.0L 
5.2 

.521 
1.1L 
1.3L 
1.1 
1.71 

.24L 

.52L 

.58L 

.36L 

.79L 

.59 

.97 

.43 
1.4 
1.3 

9.4 
17 
8.3 

25 
63 

5.2 
4.8 
4.1 

15 
14 

.4 

.7 
2.0 
1.0 
1.3 

21 
80 
27 
9.1 

24 

18 
21 
9.0 

53 
65 

w191323 
w191324 
091325 
w191326 
w191327 

w193125 3.01 1.61 .781 1.3 22 1.9 1.0 13 7.8 w193125 



76 

Summary of the analytical data from 40 Ohio coal samples 

Data on 30 Ohio coal samples have been reported by Swanson and others 

(1976). The Ohio Geological Survey has reported on 151 coal samples 

analyzed by the U.S. Geological Survey and the Bureau of Mines (Botoman, 

G. and Stith, D. A., 1978). The distribution of the 40 samples of this 

report is shown on figure 4. The 40 samples were obtained from 5 different 

coal beds, 17 of the samples were from the Middle Kittanning coal bed. 

Additional descriptions and locations of the samples are given in table 

6d. Statistical comparisons are reported in tables 6a, b and c, the analytical 

data is reported in tables 5e, f, g and h. 

In the succeeding two paragraphs comparisons are made between the geo-

metric means of the analytical data on Ohio coal samples and the 617 samples 

of this report. 

Comparison of the geometric means for the proximate analysis (table 

6a) shows lower fixed carbon and higher volatile matter values for the 

Ohio coals relative to all coals in this report. These factors indicate 

that the Ohio coals have a lower average rank than the average coals of 

this report. This observation is in line with the general rank trends in 

the Appalachian Region in which coals increase in rank in an easterly to 

southeast direction. The high sulfur values also follow a trend of in-

creasing sulfur content of coals in a westward direction. The ash fusion 

temperatures of these coals are also lower compared to the regional 

averages. 

The means for the major oxides in the ash (table 6b) show much lower 

SiO Al 0 and higher Fe2O in the Ohio coals compared to all the coals.2' 2 3 3 

Comparison of the trace element means (table 6c) shows that only B, F, Hg, 

Mn, Mo and Zn are significantly higher in the Ohio coals. Most of the 

other elements occur in lower average amounts in the Ohio coals. 
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Figure 4 Distribution of Ohio coat samples. 



	

	 	 		

	

	 	 		

	

	 	 		

	

	 	 		

	

	 	 		

	

	 			

	

	 	 		

	

	 	 		

	

	 	 		

	
	

		

	 	
	 	 	

	
	
	
			

	 	 	 			

	 	 	 			

	 	 	 			

	

	

	

	

	

	

	 	 			

Moisture 
Volatile 
matter 

Fixed 
carbon 

Ash 
nydrogen 
Carbon 
Nitrogen 
Oxygen 
Sulfur 

4.3 1.9 6.9 4.1 1.5 

38.9 32.8 45.8 38.7 1.1 

44.2 33 53.4 44 1.1 
12.5 3.2 29.5 10.9 1.7 
5.2 4.2 5.5 5.2 1.1 

65.3 48.3 75 64.9 1.1 
1.1 .7 1.5 1.1 1.2 
11.6 6.9 14.7 11.4 1.2 

4.3 .9 9.0 3.9 1.5 

3.3 

31.9 

52.2 
8.8 
5.2 

70.5 
1.3 
9.3 
1.5 
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2a:_e  6a mean, observed range, zeDmetric nes.n, and geometric deviatiTn :f 
r:xlmate .;.:tmate ,.,%alyses, neat of cc:-.E • stion, forms of sulfur, asn-fusi:n tt-r, 

teraturc,3 and free swellinE index of 40 coal ser.:les fr= Ohio.  

[All values are in percent except Btu/lb, ash-fusion temperatures, and free swelling 
index and are reported on the as-received basis. °F = 9/5°C 4- 32; Kcal/kg = 0.556 
(Btu/lb). Leaders (---) indicate no data.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

mean Minimum Maximum mean deviation geometric mean 

Proximate and ultimate analyses 

Heat of combustion 

Btu/lb 11,834 8,790 13,690 11,770 1.1 12,590 

Forms of sulfur 

Sulfate .25 .01 1.03 .16 3.2 .07 

Pyritic 2.4 .41 5.99 1.99 1.9 .65 

Organic 1.6 .35 3.22 1.50 1.6 .80 

Ash fusion temperature °C 

Initial 
deformation 

Softening 
temperature 

Fluid 
temperature 

1,130 

1,170 

1,230 

1,010 

1,060 

1,090 

1,330 1,130 

1,400 1,170 

1,500 1,220 

1.1 

1.1 

1.1 

1,240 

1,290 

1,350 

Free Swelling 
Index 3.6 1 8.5 3.1 1.8 4. 3 
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Tabie 6b .--Arithmetic :,_an, observed range, g.lcmetric mean and recmetric 0.,,viation of 
asn c%:.1.-2nt and contents of eleven major and minor oxides in the laboratory ash of 

40 coal samples from Ohio. 

[All samples were asked at 525°C; all analyses except geometric deviation are in percent.) 

Observed range 
Arithmetic Geometric Geometric All Samples 

Oxide mean Xinimum Maximum mean deviation eecmetric mean 

13.2 3.1 31.1 11.5 1.7(Ash) 9.46 

34 8 50 31 1.6SiO 42 
2 

18 3 26 17 1.5A120 23 
3 

3.8 .4 20 2.5 2.5Ca0 1.3 

.68 .22 1.4 .61 1.6Mg0 .78 

.03 .01 .12 .02 214n0 .02 

.62 .15 1.9 .51 1.9 .44N a20 

1.3 .1 2.4 1.1 2
K 0 1.6 
2 

36 6.4 83 31 1.7 
0-, 11 

Fe2J 
.85 .3 1.4 .8 1.4 

TiO 1.13 
2 

.17 .01 .5 .12 2.4 .17P 02 5 
3.4 .03 9.5 2.8 2.4 

2.03SO
3 



	 	 		 

	

8 0 

6c o:::served ;.a.o:Letric and 
v'atfpn ofc el--il:.ents in 40 czal sam:2.1es 

Ohio 

anaLyses are in :7,ercent or parts per millin and are reported 
on a whcle-coal basis. Leaders (---) indicate means could not be 
calculated because an insufficient number of analyses were above 
the detection limit.j 

Observed range 
Arithmetic Geometric Geometric All Samples 

Element mean Minimum Maximum mean deviation geometric mean 

Ag .06 .01 .19 .05 2 .05 
As 11 1 92 5.1 3 7.4 
B 74 14 150 59 2.1 21 
Ba 56 6.3 260 37 2.4 56 
Be 2.1 .53 7.8 1. 8 1. 8 2.4 
Cd .12 .03 .43 .1 1.9 .08 

Ce 15 2 47 12 2 15 

Cc 1 4.2 .7 23 3.2 2.1 5.5 
Cr 17 2.5 60 114 2 14 

Cs 1.1 .1 2.9 .78 2.3 .75 
Cu 11 2.3 34 8.9 2 14 

L.- .33 .08 1.7 .28 1.8 .31 

F 85 21 200 71 1.9 64 
Ga 5.7 1.2 15 14.7 1.9 5.1 

Ge 6.5 .23 50 2.8 3.7 2.9 

Hf .67 .1 2 .53 2.1 .65 

ng 
La 

.20 
9 

.07 
1 

.48 
35 

.17 
6.4 

1.6 
2.3 

.10 
7.8 

T.: 15 2.6 68 10 2.4 12 .,...,.. 
.i..,u 
m-

.16 
29 

.1 
3.1 

.4 
140 

.14 
21 

1.6 
2.2 

.14 
14 

Mo 3 .64 12 2.4 2 1.8 

lib 2.4 .15 8.4 1.7 2.5 1.9 

Nd 10 1.8 29 8.2 2 9.8 

-.J. 8.5 1.1 44 6 2.3 12 

Fb 4.6 .37 23 3.2 2.3 5.9 

Sb .45 .1 4.3 .29 2.2 .69 

Sc 
Se 

4.4 
3.6 

.5 
1 

22 
9.8 

3 
2.9 

2.4 
2 

3.1 
2.9 

Sm 1.5 .3 3.7 1.3 1.8 1.5 
Sr 47 114 150 37 1.9 57 
riTo .28 .1 .9 .24 1.8 .26 
u 1.4 . 2 14 .86 2.3 1.2 
V 17 1.5 56 13 2.3 17 
Y 8.2 1.1 28 6.6 2 7.2 
Yb .92 .1 3.2 .69 2.2 .74 

n 25 6.3 130 18 2 13 
Zr 28 1.5 120 18 2.8 20 
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6d Descriptions for 40 bituminous coal samples from Ohio . 
mire (0.11) T Y 1.41 11 11 to ton•lit we 

Continued 
tor ,, at ion coal heil sample sampled 

no. type thickness 

(inches) 

w1 12.. chin washinntnn h1,.1114 al t onheny Tiddle kittanninq drill core 52.0 

w1'):?010 (shin nnhl. 3 1 is c 6n R1 1 . 1°4 a 1 1 .nhrny middle kittannino channel 46.0 

w19 224 ohio nohl, 3O(64?n P.119?..w alt..heny middle kittanninq channel 39.0 

w1 02''.5 nhio nnnlo 31",/,42,1 A119:Rw allenheny lower kittanninq channel 64.0 

w1q 3'n6 nhin noble. 313642n R11921,4 all.nh.ny hrookville channel 31.0 
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Table 6e -- Proximate and ultimate ana lyses, heat content, foraf-of-sulfur. fres-swelling index and ash fusion to erature determinations
for 40 coal samples from Ohio 

!All analysts except Kcal/kg, Btu, free-awel ling-Index and ash fusion temperatures in percent. 
For each sample number, the analyses are reported three ways;first. as received, second. moisture free. and third, moisture and ash free. All analyses by 
Coal Analysis Section, Department of Energy. Pittsburgh, Pa.11 means not determined. 0 for ash horn,koperAtvwlens greater than 1600'0. Ulti sate Analysis Neat of Combustion 

Sample Volatile flied 
number Moisturt matter carbon Ash Hydrogen Carbon Nitrogen Onygin Sulfur itcatikg 

m119745 2.9 38.3 
39.4 

47.6 
49.0 

11.2 
11.5 

5.1 
4.9 

68.1 
70.1 

1.3 
1.3 

11.0 
8.7 

3.3 
3.4 

6.780 
6.990 

12.210 
12.570 

44.6 55.4 5.6 79.3 1.5 9.8 3.8 7,900 14,210 

w189746 2.9 57.7 
38.8 

38.4 
39.5 

21.0 
21.6 

4.8 
4.6 

58.6 
60.4 

.9 

.9 
8.6 
6.2 

6.1 
6.3 

5.930 
6.110 

10.680 
11.000 

49.5 50.5 5.9 77.0 1.2 7.9 8.0 7.800 14.030 

m189748 4.1 42.? 40.9 12.3 5.5 64.4 1.1 10.9 5.8 6.620 11.920 
44.5 42.6 12.8 5.3 67.2 1.1 7.6 6.0 6.910 12.430 
51.1 48.9 6.0 77.0 1.3 8.7 6.9 7.920 14,260 

w189749 3.2 34.4 37.9 24.5 4.4 52.9 .9 9.4 7.9 5.430 9.770 
35.5 39.2 25.3 4.? 54.6 .9 6.8 8.2 5.610 10.090 
47.6 52.4 5.6 73.2 1.2 9.1 10.9 7,510 13.510 

w189750 5.4 37.2 
39.5 

43.2 
45.7 

14.2 
15.0 

5.3 
5.0 

62.6 
66.2 

1.0 
1.1 

14.0 
9.7 

2.9 
3.1 

6,210 
6,570 

11,180 
11.820 

46.3 53.7 5.8 77.9 1.2 11.4 3.6 7•730 13,910 

w189751 5.7 38.8 44.2 10.8 5.5 65.1 .9 14.7 3.0 6.570 11,820 
41.1 47.4 11.5 5.2 69.0 1.0 10.2 3.2 6.960 12.530 
46.5 53.5 5.8 78.0 1.1 11.S 3.6 7,860 14.160 

w189753 3.4 37.7 47.5 11.6 5.3 66.3 1.0 12.6 3.2 6.670 12.010 
39.0 49.0 12.0 5.1 68.6 1.0 9.9 3.3 6.910 12.430 
44.4 55.6 5.8 78.0 1.2 11.3 3.8 7,850 14,130 

w189754 4.7 34.6 
36.3 

39.8 
41.8 

20.9 
21.9 

4.7 
4.4 

57.4 
60.2 

.8 

.8 
12.8 
9.0 

3.4 
3.6 

5.730 
6.020 

10,320 
10.830 

46.5 53.5 5.6 77.2 1.1 11.6 4.6 7.710 13.870 

w189759 2.0 41.3 
42.1 

49.5 
50.5 

7.2 
7.3 

5.4 
5.3 

72.4 
73.9 

1.1 
1.1 

10.0 
8.4 

3.9 
4.0 

7,350 
7.500 

13.230 
13.500 

45.5 54.5 5.7 79.7 1.2 9.1 4.3 8.090 14.570 

w189760 2.1 36.3 
37.1 

48.5 
49.5 

13.1 
13.4 

5.1 
5.0 

66.8 
68.2 

1.0 
1.0 

9.3 
7.6 

4.7 
4.8 

6,810 
6.950 

12.250 
12.510 

42.8 57.2 5.7 78.8 1.2 8.8 5.5 8.010 14.450 

w189761 2.0 39.8 
40.6 

49.6 
50.6 

8.6 
8.8 

5.4 
5.3 

70.8 
72.2 

1.1 
1.1 

8.7 
7.1 

5.4 
5.5 

7,170 
7.320 

12.910 
13.170 

44.5 55.5 5.8 79.2 1.2 7.7 6.0 8.020 14.440 

w189762 2.1 34.4 
35.1 
41.9 

47.7 
48.7 
58.1 

15.8 
16.1 

4.7 
4.6 
5.4 

63.8 
65.2 
77.7 

1.0 
1.n 
1.? 

8.5 
6.8 
8.1 

6.2 
6.3 
7.6 

6,480 
6.620 
7.900 

11.670 
11,920 
14,210 



	 	 	

Table 6e -- Proxima!e and ultimate analyses, heat content, forms-of-sulfuK, free-swelling and ash fusion temperature determinations for 40 coal samples 

from &Ito. 

Forms of sulfur Ash fusion temperature C' 

Sample 

number 
Air-dried 

loss Sulfate Pyritic Organic 

Free 

SwellIng 
Initial 
deform. soften, fluid 

w189745 0.0 0.23 
.24 
.27 

1,59 
1.64 
1,85 

3.22 
3.32 
3.75 

8.5 1,140 1,165 1,195 

w189746 .0 
--

.0S 

.03 

.04 

4.40 
4,55 

5.78 

1,67 
1,72 
2.19 

1,0 1,005 1,065 1,090 

w189748 .0 .30 
,t1 
.36 

4,10 
4,28 
4,90 

1.38 
1,44 

1,65 

3.5 1,040 1 .085 1,110 

w189749 .0 
--

.02 

.07 

.03 

5.99 
6.19 
8.28 

1.86 
1,92 
2.57 

1.0 1,140 1,165 1,200 

w189750 .0 
--

.23 

.74 

.29 

.97 
1.03 
1.21 

1.65 
1,74 
2.05 

1.5 1,125 1,180 1,230 

w189751 .0 
--

.16 

.17 
,19 

.44 

.47 

.53 

2.42 
2.57 
2.90 

4,0 1,070 1,160 1,285 

w189753 .0 
--

.15 

.16 

.18 

1,49 
1.54 
1,75 

1.61 
1,67 
1.89 

1,5 1,095 1,150 1,245 

w189754 .0 
--

.74 

.25 

.32 

1.92 
2.01 
2.58 

1.28 
1,34 
1,72 

1.0 1,320 1,395 1,455 

w189759 .0 .16 
.16 
.18 

2.23 
2.28 
2.46 

1.52 
1.55 
1.67 

5.0 1,085 1,125 1,145 

w189760 .0 .25 
.26 
.29 

2.68 
?.74 
3.16 

1.80 
1,84 
2.12 

5.0 1,065 1,120 1,145 

w189761 .0 
--

.32 

.33 

.36 

2.46 
2.51 

2.75 

2.50 
2.55 
2.80 

6.0 1,075 1,115 1,125 

w189762 .0 
--

.45 

.46 

.55 

4.28 
4,37 
5.21 

1.44 
1,47 
1.75 

6.5 1,040 1,070 1,100 



 

	 	 		

	

	

Table 641 -- Proximate and ultimate nnskres, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations
for 40 coal samples from Ohio 

Proximate Analysis Ultimate Analysis Neat Of Combustion 

Sample 

number Moisture 
Volatile 

matter 

Fixed 

carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg 

w189763 1.9 38.2 
38.9 
43.4 

49.9 
50.9 
56.6 

10.0 
10.2 
---

5.2 
5.1 
5.7 

70.3 
71.7 
79.8 

1.2 
1.2 
1.4 

8.0 
6.4 
7.2 

S.3 
5.4 
6.0 

7,070 
7,200 
8,020 

12,720 
12,970 
14,440 

090643 5.0 
---

40.8 
42.9 
44.6 

50.6 
53.3 
55.4 

3.6 
3.8 
---

5.8 
5.5 
5.7 

73.3 
77.2 
80.2 

1.1 
1.2 
1.2 

14.1 
10.2 
10.6 

2.1 
2.2 
2.3 

7,230 
7,610 
7,910 

13,020 
13,710 
14,250 

w190644 4.3 36.3 
37.9 
47.6 

40.0 
41.8 
52.4 

19.4 
20.3 

4.7 
4.4 
5.5 

56.1 
58.6 
73.5 

1.0 
1.0 
1.3 

12.9 
9.5 

11.9 

5.9 
6.2 
7.7 

5,750 
6.010 
7,540 

10,350 
10,820 
13.560 

090645 5.0 
---

42.1 
44.3 
47.5 

46.5 
48.9 
52.5 

6.4 
6.7 

5.3 
5.0 
5.4 

67.7 
71.3 
76.4 

1.0 
1.1 
1.1 

14.6 
10.7 
11.5 

S.0 
5.3 
5.6 

6,810
7,160 
7,680 

12,250
12,890 
13,830 

w190646 5.3 41.4 
43.7 
46.9 

46.9 
49.5 
53.1 

6.4 
6.8 
---

5.7 
5.4 
5.8 

71.1 
75.1 
80.5 

1.1 
1.2 
1.2 

13.7 
9.5 

10.2 

2.0 
2.1 
2.3 

7.000 
7,390 
7,930 

12,600 
13,310 
14,270 

090647 4.7 32.8 33.0 29.5 4.2 48.3 .7 11.9 5.4 4,880 8,790 
- -
•• .• 

34.4 
49.8 

34.6 
50.2 

31.0 
---

3.9 
5.6 

50.7 
73.4 

.7 
1.1 

8.1 
11.7 

5.7 
8.2 

5,120 
7,420 

9,220 
13,360 

090648 4.4 41.5 40.6 13.5 5.3 64.1 1.0 13.4 2.7 6.490 11,690 
43.4 42.5 14.1 5.0 67.1 1.0 9.9 2.8 6,790 12,230 
50.5 49.5 5.9 78.1 1.2 11.6 3.3 7,910 14.240 

090649 4.5 40.4 
42.3 
48.1 

43.6 
45.7 
51.9 

11.5 
12.0 
---

5.3 
5.0 
5.7 

65.3 
68.4 
77.7 

1.1 
1.2 
1.3 

13.5 
9.9 

11.3 

3.3 
3.5 
3.9 

6,520 
6,830 
7,760 

11.740 
12,290 
13,980 

090650 4.2 39.6 40.0 16.0 5.1 62.2 1.0 12.0 3.7 6.180 11.130 
• 41.5 

49.9 
41.8 
50.1 

16.7 4.8 
5.8 

64.9 
77.9 

1.0 
1.3 

8.6 
10.4 

3.9 
4.6 

6,450 
7,750 

11,620 
13.950 

090651 4.6 36.9 
38.7 

36.5 
38.3 

22.0 
23.1 

4.8 
4.5 

56.5 
59.2 

.9 

.9 
11.8 

8.1 
4.0 
4.2 

5,590 
5.860 

10,060 
10.550 

50.3 49.7 mi. MP 5.8 77.0 1.2 10.5 5.4 7.610 13,710 

091295 5.5 42.5 
45.0 
47.5 

46.9 
49.6 
52.5 

5.1 
5.4 

5.4 
5.1 
5.4 

71.2 
75.3 
79.6 

1.3 
1.4 
1.5 

13.1 
8.7 
9.2 

3.9 
4.1 
4.4 

7,110 
7,520 
7.950 

12,800 
13.540 
14,320 

w191296 5.4 
---

45.6 
48.2 
50.0 

45.6 
46.2 
50.0 

3.4 
3.6 

5.8 
5.5 
5.7 

72.9 
77.1 
79.9 

1.3 
1.4 
1.4 

12.9 
8.6 
8.9 

3.7 
3.9 
4.1 

7.290 
7.710 
8.000 

13.130 
13.880 
14.400 



	 			  

Table 6e -- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 40 coal samples from Ohio 

Forms of sulfur Ash fusion temperature C. 

Samole Air-dried Free Initial 
number loss Sulfate Pyritic Organic swelling deform. soften. fluid 

w189763 0.0 0.32 
.33 
.36 

3.05 
3.11 
3.46 

1.98 
2.02 
2.25 

7.0 1,060 1.095 1.105 

090643 .0 
--

.19 

./0 

.21 

.75 

.80 

.83 

1.21 
1.27 
1.32 

4.0 1,050 1,075 1,105 

090644 .0 .76 
.79 
1.00 

2.36 
2.47 
3.09 

2.83 
2.96 
3.71 

2.5 1,080 1.195 1.295 

090645 .0 .94 
.99 
1.06 

2.34 
2.46 
2.64 

1.69 
1.78 
1.91 

3.5 1,270 1,300 1.340 

090646 .0 

- -

.16 

.27 

.29 

.46 

.49 

.52 

1.32 
1.39 
1.49 

3.5 1,120 1.230 1.320 

090647 .0 
--

.69 

.72 
1.05 

3.43 
3.60 
5.21 

1.29 
1.35 
1.96 

1.5 1,170 1.225 1,350 

090648 .0 .16 
.17 
.19 

.92 

.96 
1.12 

1.62 
1.69 
1.97 

2.0 1,220 1,250 1.365 

w190649 .0 
--

.25 

.26 

.30 

1.26 
1.32 
1.50 

1.74 
1.82 
2.07 

2.0 1,125 1,155 1,395 

w190650 .0 
- -

.26 

.27 

.33 

1.50 
1.57 
1.88 

1.92 
2.00 
2.41 

2.0 1,190 1,215 1.395 

w190651 .0 .42 
.44 
.57 

1.99 
2.09 
2.71 

1.58 
1.66 
2.15 

1.5 0 0 0 

w191295 .0 
--

.01 

.01 

.01 

1.76 
1.86 
1.97 

2.13 
2.25 
2.38 

4.0 1,105 1,130 1,160 

w191296 .0 .09 1.16 2.47 3.5 1.175 1.205 1.230 
-- .10 1.23 2.61 cr, 

.10 1.27 2.71 

CC 



	 	 		

 

	

Table 6. -- Proximate And ultimate 'millinc., heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determination. 
(or 40 coal samples from Olio 

Proximate Analysis Ultimate Analysis meat of Combustion 

Samoie Volatile Fixed 

mustier moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Stu/lb 

w191297 5.9 32.8 
34.9 
48.7 

34.6 
36.8 
51.3 

26.7 
28.4 

4.3 
3.9 
5.4 

49.5 
52.9 
73.9 

0.9 
1.0 
1.3 

11.6 
6.8 
9.4 

6.7 
7.1 
9.9 

5,040 
5,350 
7.480 

9,070 
9,640 

13,460 

091298 5.7 
........ 
--.. 

42.2 
44.8 
50.2 

41.9 
44.4 
49.8 

10.2 
10.8 
-.-

5.4 
5.1 
5.7 

65.8 
69.8 
78.2 

1.1 
1.2 
1.3 

12.2 
7.6 
8.5 

5.3 
5.6 
6.3 

6,640 
7,040 
7,890 

11,950
12,670 
14,210 

w191299 6.9 

...... 

37.2 
40.0 
43.5 

48.4 
52.0 
56.5 

7.5 
8.1 
---

5.5 
5.1 
5.5 

68.5 
7 3.6 
80.0 

1.2 
1.3 
1.4 

14.7 
9.2 

10.0 

2.6 
2.8 
3.0 

6,790 
7,290 
7,930 

12.220 
13.130 
14.280 

w191300 6.1 
---
...... 

41.1 
43.8 
47.8 

44.9 
47.8 
52.2 

7.9 
8.4 
... 

5.4 
5.0 
5.5 

68.3 
72.7 
79.4 

1.2 
1.3 
1.4 

13.4 
8.5 
9.3 

3.8 
4.0 
4.4 

6.870 
7,320 
7,990 

12.370 
13,170 
14,380 

w191301 6.9 40.6 
43.6 
48.1 

43.8 
47.0 
51.9 

8.7 
9.3 

5.6 
5.2 
5.7 

67.2 
72.2 
79.6 

.8 

.9 

.9 

13.7 
8.1 
9.0 

4.0 
4.3 
4.7 

6,760 
7,260 
8.010 

12,170 
13.070 
14.420 

w191302 6.0 42.9 44.9 6.2 5.7 69.1 1.3 13.7 4.0 7.010 12.610 
45.6 
48.9 

47.8 
51.1 

6.6 5.4 
5.7 

73.5 
78.7 

1.4 
1.5 

8.9 
9.5 

4.3 
4.6 

7,450 
7,980 

13.410 
14,360 

091303 S.1 45.8 45.9 3.2 5.8 73.5 1.4 13.2 2.9 7.400 13.320 
48.3 48.4 3.4 5.5 77.4 1.5 9.1 3.1 7.800 14.040 
49.9 S0.1 5.7 80.2 1.5 9.5 3.2 8,070 14.530 

091304 4.4 42.9 
44.9 

41.3 
43.2 

11.4 
11.9 

5.1 
4.8 

62.4 
65.3 

1.2 
1.3 

10.9 
7.3 

9.0 
9.4 

6,S20 
6.820 

11,730 
12,270 

51.0 49.0 5.5 74.1 1.4 8.3 10.7 7,740 13.930 

w191305 5.0 32.8 
34.5 

40.0 
42.1 

22.2 
23.4 

4.5 
4.2 

58.0 
61.1 

1.1 
1.2 

12.2 
8.2 

2.0 
2.1 

5,670 
5,960 

10.200 
10,740 

45.1 54.9 5.4 79.7 1.5 10.7 2.7 7,780 14,010 

w191306 6.4 33.7 39.0 20.9 4.6 55.4 1.0 12.2 5.9 5.580 10.040 
36.0 
46.4 

41.7 
53.6 

22.3 4.2 
5.3 

S9.2 
76.2 

1.1 
1.4 

7.0 
9.0 

6.3 
8.1 

5.960 
7,670 

10,730 
13,810 

w191307 5.3 41.9 
44.2 

47.7 
45.1 

10.1 
10.7 

5.4 
5.1 

67.5 
71.3 

1.3 
1.4 

11.8 
7.5 

3.9 
4.1 

6.730 
7,110 

12,120 
12.800 

49.5 50.5 5.7 79.8 1.5 8.4 4.6 7,960 14,330 

w192032 3.3 38.8 
40.1 

48.5 
50.2 

9.4 
9.7 

5.2 
5.0 

71.3 
73.7 

1.3 
1.3 

8.5 
5.8 

4.3 
4.4 

7.280 
7,530 

13,100 
13.550 

44.4 55.6 5.5 81.7 1.5 6.4 4.9 8,340 15,010 



	 		 	

Table 6e -- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 

for 40 coal samples from Ohio 

Forms of sulfur Ash fusion temperature C° 

Sample Air-dried Free Initial 
number loss Sulfate Pyritic Organic swelling deform. soften, fluid 

6,191297 0.0 0.51 4.06 2.14 2.5 1,195 1,225 1,260 
.54 4.31 2.27 
.76 6.02 3.18 

w191298 .0 .28 2.96 2.05 4.5 1.110 1.140 1,170 
.30 3.14 2.17 
.33 3.52 2.44 

w191299 .0 .09 
.10 

1.17 
1.26 

1.36 
1.46 

4.0 1,050 1,070 1.095 

.11 1.37 1.59 

w191300 .0 .15 
.16 

2.51 
2.67 

1.18 
1.26 

3.5 1,070 1,100 1,165 

.17 2.92 1.37 

w191301 .0 .12 
.13 

2.13 
2.29 

1.79 
1.92 

3.5 1,070 1,100 1,165 

- - .14 2.52 2.12 

6,191302 .0 .09 2.12 1.81 4.0 1,090 1,115 1,145 
.10 2.26 1.93 
.10 2.41 2.06 

w191303 .0 .07 1.25 1.59 4.0 1.065 1.095 1.155 
.07 1.32 1.68 
.08 1.36 1.73 

w191304 .0 1.03 5.24 2.72 3.5 1,175 1.205 1.230 
1.08 5.48 2.85 

- - 1.22 6.22 3.23 

w191305 .0 .11 1.16 .72 1.0 1,165 1,195 1,225 
.12 1.22 .76 

- - .15 1.59 .99 

w191306 .0 .21 4.53 1.21 1.0 1,140 1,165 1,195 
.22 4.84 1.20 
.29 6.23 1.66 

w191307 .0 .34 2.27 1.31 3.0 1,165 1.200 1,270 
.36 ?.40 1.38 
.40 2.68 1.55 

w192032 .0 .03 3.38 .92 6.0 1,145 1,170 1.200 
.03 3.50 .95 
.03 3.87 1.05 



	 	

--- 

--- 

--- 

ultimate_nnAlnes, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 

for 40 coal samples from Ohio 
Table 6e -- Proximate and 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fixed 

number Moisture matter carbon Ash Hydroyen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w192061 3.4 31.0 50.1 9.6 5.2 71.6 1.3 8.7 3.6 7,190 12,950 
18.2 51.9 9.9 5.0 74.1 1.3 5.9 3.7 7,450 13,410 
42.4 57.6 5.5 82.3 1.5 6.5 4.1 8,270 14,890 

092264 3.0 54.4 48.4 14.2 5.0 68.7 1.3 8.3 2.5 6.850 12,330
35.5 49.9 14.6 4.8 70.8 1.3 5.8 2.6 7,060 12.710 

--- 41.5 58.5 5.6 83.0 1.6 6.8 3.0 8.270 14,890 

w192265 2.8 37.6 53.4 6.2 5.4 75.0 1.5 11.0 .9 7.610 13,690 
38.7 56.9 6.4 5.2 77.2 1.5 8.8 .9 7,820 14,080 
41.3 58.7 5.6 82.4 1.6 9.4 1.0 8,360 15,040 

w192266 2.2 42.4 46.5 8.9 5.4 71.7 1.4 6.9 5.7 7,370 13.260 
43.4 47.5 9.1 5.3 73.3 1.4 5.1 5.8 7.530 13.560 
47.7 52.3 5.8 80.7 1.6 5•6 6.4 8.290 14,920 



	 	 	

Table 6e -- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 40 coal samples from Ohio 

Forms of sulfur Ash fusion temperature C' 

Sample Air-dried Free Initial 
number loss Sulfate Pyritic Organic swelling deform. soften. 'fluid 

w192061 0.0 0.01 3.11 0.51 5.5 1,140 1,165 1,195 
.01 3.72 .53 
.01 3.57 .59 

w192264 .0 .10 
.10 

2.06 
2.12 

.35 

.36 
4.0 1,145 1,170 1,225 

.12 2.49 .42 

w192265 .0 
---

.01 

.01 
.41 
.4? 

.45 

.46 
5.0 1,330 1,360 1,505 

.01 .45 .49 

w192266 .0 .13 4.15 1.40 7.5 1,140 1,195 1,250 
.13 4.24 1,43 
.15 4.67 1.57 

O 



Table bf -- Major and minorioxide and trace element composition of the laboratory ash of 40 coal samples from Ohio 

[Values in percent or parts-per-million. Coal *shed at 525'C. L means less than the value shown; N, not detected; R, not determined; S after 
element title indicates determinations by automatic plate reading computer assisted, emission wpectrogruphic analyses, Thy standard deviation 
of any single answer should be taken as plus 501 and minus 351. Methods of analyses for other elements as shown in figura 2.1 

Sample 
number 

Ash 
(Percent) 

5102 
(percent) 

5(203 
(percent) 

Ca0 
(percent) 

My0 
(percent) 

Ns20 
(percent) 

K20 
(percent) 

Fe203 
(percent) 

TiO2 
(percent) 

P205 
(percent) 

Sample 
number 

089745 
089746 
089748 
089749 
089750 

11.7 
20.3 
13.0 
27.7 
17.4 

41 
27 
22 
28 
48 

18 
14 
16 
17 
20 

4.9 
10 
6.3 
6.2 
5.8 

0.71 
.60 
.51 
.65 
1.0 

0.28 
.73 
.57 
.76 
.65 

1.7 
1.6 
.74 
1.6 
2.1 

25 
31 
47 
38 
11 

0.83 
.70 
.53 
1.0 
.89 

0.14 
.45 
.11 
.27 
.101 

089745 
089746 
089748 
089749 
089750 

089751 
089753 
089754 
089759 
089760 

12.2 
11.3 
23.4 
7.3 

13.9 

48 
43 
48 
26 
18 

20 
22 
26 
16 
18 

2.9 
4.5 
2.8 
2.8 
2.1 

.98 

.65 

.75 

.56 

.68 

.58 

.78 

.46 

.50 

.62 

2.3 
1.5 
1.4 
1.3 
1.8 

16 
19 
13 
47 
32 

.91 

.88 
1.4 

.58 

.80 

.101 

.101 

.101 

.10L 

.10L 

089751 
089753 
089754 
w189759 
089760 

089761 
w189762 
089763 
090643 
090644 

8.7 
16.9 
10.3 
3.7 

19.9 

20 
34 
27 
21 
35 

12 
15 
14 

20 
22 

2.6 
1 .9 
3.6 
2.8 
.60 

.40 

.61 

.37 

.90 

.75 

.50 

.27 

.42 
1.5 
.93 

.87 
1.7 
1.1 
.60 
1.5 

57 
42 
48 
45 
34 

.42 

.65 

.62 

.70 

.90 

.10L 

.16 

.101 

.50 

.30 

089761 
089762 
w189763 
090643 
090644 

090645 
090646 
090647 
090648 
090649 

6.5 
4.5 

31.1 
13.0 
11.6 

9.0 
41 
47 
48 
38 

8.0 
25 
25 
24 
24 

1.5 
2.0 
.50 
4.6 
3.3 

.60 
1.2 
.90 
1.3 
1.1 

.82 
1.9 
.81 
1.4 
.98 

.40 
1.8 
2.0 
2.2 
1.5 

73 
22 
22 
14 
25 

.40 
1.3 
1.3 
1.e 
1.0 

.10 

.20 

.10 

.10 

.05 

w19064 5 
090646 
090647 
w19064 8 
090649 

090650 
090651 

18.5 
23.5 

44 
46 

25 
23 

3.0 
18 

1.4 
1.4 

1.3 
.78 

2.2 
2.4 

19 
18 

1.2 
1.2 

.20 

.03 
w190630 
090651 

091295 
091296 

5.7 
3.7 

27 
20 

15 
16 

2.0 
2.5 

.38 

.42 
.53 
.81 

.80 

.80 
49 
53 

.70 

.70 
.20 
.04 

w191295 
091296 

091797 23.2 35 19 .40 .30 .16 1.2 40 .80 .30 091297 

091298 
091299 

9.7 
10.5 

22 
30 

13 
11 

.80 
20 

.23 

.32 
.30 
.20 

.70 

.90 
59 
19 

.60 

.50 
.021 
.30 

091298 
091799 

w191300 8.2 42 16 3.0 .30 8 1.0 33 .90 .06 091300 
w191301 
091302 

10.6 
8.3 

50 
36 

15 
15 

.90 
1.2 

.22 

.46 
.36 
.40 

.70 
1.4 

29 
47 

1.3 
.70 

.05 

.01 
091301 
091302 

w191303 
w191304 

3.1 
15.1 

16 
8.0 

13 
3.0 

6.6 
.60 

.43 

.45 
.97 
.15 

.10 

.20 
52 
83 

.50 
1.0 

.20 

.10 
091303 
091304 

w191305 
091306 

22.0 
18.9 

49 
42 

19 
24 

7.3 
.70 

1.1 
.94 

.27 

.25 
2.1 
1.8 

8.4 
27 

1.0 
1.3 

.10 

.20 
w191305 
.191306 

091307 12.5 31 17 .70 .61 .32 1.7 37 1.0 .04 091307 

092032 
w192061 

10.5 
10.7 

20 
32 

13 
18 

2.2 
2.6 

.63 

.27 
.26 
.25 

.60 

.70 
53 
37 

.50 
1.0 

.10 

.20 
092032 
092061 

.192264 9.6 49 23 1.5 .66 .62 2.3 18 1.1 .10 092264 
w192265 6.5 8 1.1 .58 092265 
w192266 14.6 16 17 1.9 .51 .24 .60 64 .30 .40 .192266 



 

Table 6f -- Major and Tinor oxide rid trace element composition of the laboratory ash of 40 coal mmples from Ohio 

Sample S03 Ag-S B-S Ba-S Be-S Cd Ce Co Cr Cs Sample 
number (percent) (ppm) (ppm) (oPm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w189745 
w189746 

1.8 
6.7 

0.54 
.46L 

460G 
460G 

280 
1.300 

18 
16 

0.90 
.72 

94 
69 

20 
11 

120 
110 

8.5 
9.9 

w189745 
089746 

w189748 4.5 .93 460G 260 7.2 .34 110 22 110 5.4 089748 
089749 3.8 .53 460 350 5.3 .36 94 16 130 7.6 089749 
089750 3.1 .46L 460G 360 6.4 .60 110 19 100 10 w189750 

w189751 2.6 .46L 460G 340 10 1.9 110 22 110 14 089751 
089753 3.8 .46L 460G 270 13 .34 170 24 130 7.1 w189753 
w189754 1.7 .46L 4606 270 10 .40 200 31 200 10 089754 
w189759 2.6 .76 460G 170 11 .88 120 34 120 4.1 w189759 
089760 1.9 .56 410 240 7.6 .82 94 27 110 8.6 089 7 60 

w189761 3.0 .71 460G 170 14 .90 490L 120 78L 4.6 w189761 
w189762 2.0 .46L 320 180 11 1.2 2501. 69 360 7.7 w189762 
w189763 1.8 .60 460G 160 6.0 .30 610L 230 66L 4.9 w189763 
w190643 5.2 .60 1.0006 2,500 99 .94 300 43 160 11 090643 
w190644 1.6 .49 430 240 23 1.1 160 19 130 8.0 090644 

w190645 3.2 .84 1,000G 190 58 .74 92 15 51 6.2 090645 
090646 3.4 .54 1,000G 970 66 .98 160 24 270 13 w190646 
w190647 1.4 .61 380 470 25 .84 130 26 120 9.3 w190647 
w190648 3.8 .10L 1,000G 390 17 3.3 100 24 130 14 090648 
w190649 4.0 .36 1,0006 230 11 .46 110 25 130 6.9 090649 

w190650 3.5 .39 1.0006 380 7.6 .52 120 24 140 9.7 090650 
w190651 3.3 .10L 650 330 5.8 .60 120 20 130 11 w190651 
w191295 4.2 .23 1,1006 390 19 .92 140 28 95 1.8 w191295 
09129.6 5.8 .46 1,1006. 170 30 .76 110 19 170 8.1 w191296 
091297 2.3 .25 420 140 10 .82 56 27 91 7.8 091297 

w191298 2.7 .54 1,1006 360 22 .72 62 25 94 4.1 w191298 
w191299 8.8 .11L 1.1000 360 24 .68 76 11 69 2.9 091299 
091300 4.0 .35 1,1000 220 19 .70 73 18 120 4.9 w191300 
w191301 2.3 .48 1,100G 110 26 .88 110 29 120 4.7 W191301 
w191302 3.3 .52 1,1006 220 29 2.7 84 52 180 6.0 091302 

w191303 9.5 .30 580 460 17 4.4 97 32 81 6.5L w191303 
w191304 3.7 .41 540 48 4.9 .40 13 5.3 26 2.6L 091304 
w191305 4.9 .11L 380 350 14 .66 95 17 130 8.2 w191305 
091306 2.2 .21 790 260 11 .56 130 26 140 10 09130.6 
w191307 2.6 .27 1,1006 330 19 .67 96 13 120 8.8 091307 

.192032 B .50 420 120 28 1.3 86 80 98 2.9 w192032 
w192061 .03 .54 380 2,300 17 .76 100 51 130 2.8 092061 
w192264 1.8 1.0L 150 700 15 2.4 170 54 240 10 w192264 
092265 
w192266 2.6 

1.0L 
1.0 

300 
300 

300 
1,500 

20 
20 

.89 
2.0 

120 
55 

45 
29 

160 
53 

6.2 
1.4 

092265 
092266 



Table 6f -- Mayor and minor oxide and trace element composition of the laboratory ash of 40 coal samples from Ohio 

Sample 
number 

Cu 
(Poe) 

or-S 
(ppm) 

Er-S 
(PD.) 

Eu 
(Ppm) 

Ga-S 
(000) 

Gd-S 
(Ppm) 

Ge-S 
(opm) 

tif 
(Poe) 

La 
(ppm) 

11 
(ppm) 

Sample 
number 

089745 
089746 
089748 
089749 
059750 

59 
48 
68 
80 
57 

151 
151 
151 
15L 
151 

7.3 
4.61 

17 
14 
4.61 

1.7 
1.3 
2.6 
2.1 
2.1 

32 
23 
46 
53 
32 

221. 
221. 
221. 
151 
151 

56 
3.21. 
3.21 

19 
3.21 

5.1 
4.4 
3.8 
5.1 
4.6 

51 
39 
46 
40 
52 

67 
61 

130 
100 

67 

m1119745 
w189746 
059748 
w189749 
089750 

m189751 
m189753 
089754 
w189759 
w189760 

69 
24 
98 
55 
63 

151. 
151 
151 
151 
151 

15 
9.4 
6.0 
4.61 
4.61 

2.5 
3.2 
3.0 
1.9 
1.7 

29 
30 
33 
27 
29 

22L 
151 
22L 
221 
22L 

3.21 
3.7 
3.21 

13 
3.3 

5.7 
4.4 
8.5 
5.5 
5.0 

57 
80 

120 
55 
43 

45 
88 

150 
43 
98 

m189751 
w189753 
.189754 
w189759 
m189760 

m189761 
m189762 
089763 
090643 
090644 

45 
42 
37 

110 
140 

151 
151 
151 
50 
321 

4.61 
4.61 

10 
26 
101 

19 
5.91 
9.71. 
4.6 
2.7 

31 
27 
31 
96 
64 

221 
22l 
151 
43 
13 

11 
32 
5.3 

120 
140 

2.3 
4.1 
2.91 
5.4 
4.5 

370 
130 
340 
160 

85 

37 
57 
69 

150 
200 

w189761 
089762 
w189763 
090643 
.190644 

w190645 
090646 
m190647 

56 
170 
110 

321 
321 
321 

101 
23 
14 

2.0 
5.3 
1.5 

45 
110 

48 

6.81 
23 
6.81 

24 
62 

160 

7.7 
8.9 
5.1 

31 
89 
64 

56 
200 
220 

090645 
.190646 
090647 

090648 
.190649 

69 
75 

321 
321 

101 
12 

2.0 
2.5 

52 
61 

19 
25 

12 
6.5 

5.4 
4.3 

54 
52 

81 
99 

090648 
090649 

w190650 
090651 
.191295 

82 
66 
73 

321 
321 
361 

101 
101 
111 

1.8 
2.1 
2.6 

51 
53 
22 

16 
16 
7.81 

6.1 
4.61 
5.21 

5.4 
6.8 
3.5 

65 
68 
70 

100 
80 

140 

m190650 
w190651 
.191295 

.191296 

.191297 
110 
100 

361 
361 

111 
111 

3.8 
1.5 

50 
26 

23 
8.7 

35 
18 

2.7 
3.4 

27 
30 

120 
190 

.191296 

.191297 

m191298 
.191299 
.191300 
.191301 
.191302 

91 
42 
84 
79 

150 

361 
36L 
361 
361 
4? 

111 
111 
111 
111 
30 

1.8 
1.4 
2.2 
3.6 
7.1 

40 
19 
29 
32 
50 

7.81. 
11 
7.81 

17 
40 

42 
34 
5.21 
6.5 

260 

3.1 
2.9 
4.9 
9.4 
7.2 

21 
29 
37 
57 
36 

110 
26 
66 
89 
39 

.191298 

.191299 

.191300 

.191301 

.191302 

.191303 

.191304 

.191305 

75 
23 
58 

361 
361 
361 

111 
111 
111 

2.6 
.53 

1.5 

39 
23 
41 

7.81 
7.81 
7.81 

7.3 
5.7 

62 

3.2 
.7 

5.0 

65 
7 

45 

99 
17 

230 

.191303 
091304 
.191305 

.191306 

.191307 
70 
81 

361 
361 

111 
111 

2.0 
2.3 

38 
39 

7.81 
7.8L 

7.6 
21 

6.9 
5.6 

69 
48 

270 
250 

.191306 

.191307 

.192032 

.192061 
240 
150 

321 
321 

101 
101 

2.4 
2.3 

39 
49 

7.01 
18 

40 
67 

2.9 
4.71 

48 
47 

56 
67 

.192032 

.192061 
.192264 140 1001 1001 3.4 70 1001 50 7.3 94 110 .192264 
w192265 120 1001 1001 2.5 70 1001 70 7.7 62 79 .192265 
.192266 120 1001 1001 2.7 100 1001 150 2.1 21 45 .192266 



 

Table 6f -- Major and minor oxide and trace element composition of the laboratory ash of 40 coal samples from Ohio 

Sample 
number 

Lu 
(Ppm) 

Mn 
(ppm) 

Mo-S 
(ppm) 

Nb-S 
(Ppm) 

Nd-S 
(ppm) 

Ni-S 
(ppm) 

Pb 
(ppm) 

Pr -S 
(ppm) 

Rb 
(ppm) 

Sc 
(ppm) 

Sample 
mumper 

w189745 0.9L 160 14 17 68L 54 26 15 150 20 .189745 
w189746 .5 160 9.4 15L 63! 22 10L 14 130 14 w18 9 / 4 6 
.189748 .8 150 5.0 15L 68L 27 11 14 280 22 w189748 
w189749 1 140 7.1 15L 68L 22 12 12 170 19 089749 
.189750 .6 180 8.9 15L 68L 47 25 10L 160 18 089750 

.189751 .8L 130 23 15L 68L 57 21 13 360 20 w189751 
089753 .9 130 9.7 15L 68L 50 34 16 290 150 w189753 
089754 .9 99 6.9 15L 68L 69 30 18 190 37 w189754 
w189759 1L 120 26 15L 68L 44 11 14 380 14 089759 
089760 .7L 110 11 15L 68L 56 17 13 250 19 089760 

w189761 1L 120 16 15L 68L 44 10L 14 340 140 w189761 
w189762 .6L 90 14 15L 68L 37 15 10 220 40 089762 
w189763 1L 130 33 15L 68L 46 11 15 290 110 089763 
090643 3L 760 110 25 200 100 24 68L 410 32 w190643 
090644 2 330 11 5 47 63 35 68L 90 31 w190644 

w190645 2L 490 120 19 48 42 10L 68L 220 7.7 w190645 
w190646 2 390 33 33 130 67 21 68L 310 51 090646 
090647 1 210 11 27 94 93 53 68L 110 27 090647 
090648 .8 390 40 36 90 53 18 68L 120 22 090648 
090649 .9 310 12 25 84 55 23 68L 100 27 w190649 

v190650 .5 270 5.4 34 80 51 21 68L 92 24 w190650 
w190651 .9 320 9.0 20 92 65 26 68L 170 23 v190651 
091295 2L 270 15 4 52L 33 22 78L 180L 19 .191295 
.191296 3L 170 25 19 H 34 10 78L 300L 24 091296 
w191297 .9 85 13 7 52L 34 17 78L 100 20 091297 

w191298 1 140 42 13 52L 42 51 78L 1 301_ 230 .191298 
.191299 1 570 56 11 58 32 10L 78L 57 12 091299 
091300 1 180 32 18 66 27 42 99 24 21 w191300 
w191301 2 129 17 24 521, 44 31 78L 94 25 w191301 
.191302 5 170 40 27 79 160 42 791_ 130 24 .191302 

.191303 IL 100 27 5 58 43 10L 78L 290L 16 .191303 

.191304 .7L 100 34 4L 52L 7.3 10L 78L 99L 4.6 .191304 
w 191 305 .9 650 56 6 52L 58 28 78L 130 28 091305 
w191306 1 40 11 13 79 40 19 78L 160 25 091306 
091307 .8 120 23 18 68 30 17 78L 130 26 w191397 

.192032 1 920 H 19 220L 280 45 68L 130L 18 .192032 

.192061 .9 110 70 19 54 110 87 68L 109L 25 w192061 
w192264 1 90 50 30 150L 100 97 200L 250 44 092264 
w192265 2 130 70 30 150L 150 56 200L 150 31 092265 
v192266 1 140 15 30 150L 300 160 200L 2 1 '4 092266 



Table 6f -- Major and minor oxide and trace element composition of the laboratory_ ash of 40 coal samees from Ohio 

Sample 
number 

S• 
(oom) 

Sn-S 
(Dom) 

Sr-S 
(op.) 

Tb 
(pom) 

Th 

(oom) 
U 

(ppm) 
V-S 

(oom) 
T-S 

(pp.) 
rb 

(Ppm) 
In 

(ppm) 
Samole 
number 

089745 
080746 
089748 
w189749 
089750 

9.4 
7.4 

14 
9.7 

10 

151 
151 
151 
151 
151 

260 
260 
250 
170 
290 

1.71 
.99 

1.5 
1.4 
1.1 

27 
151 
231 
17 
21 

3.7 
1.0 
1.7 
3.7 
4.7 

140 
67 
71 

130 
110 

57 
31 
37 
50 
35 

3.4 
2.5 
6.2 
1.8 
3,4 

120 
99 
66 
79 

130 

w189745 
w189746 
w189748 
089749 
089750 

089751 
089753 
089754 
089759 
w189760 

11 
16 
16 
6.8 
8.6 

151 
151 
151 
151 
151 

370 
400 
430 
260 
210 

1.6 
1.8 
2.1 
6.8 

.72 

28 
271 
29 
411 
221 

3.9 
4.7 
7.6 
2.71 
6.0 

130 
140 
160 

80 
110 

66 
80 
68 
35 
33 

5.7 
5.3 
6.0 
4.1 
2.9 

290 
71 
71 

120 
120 

089751 
w189753 
089754 
089759 
w189760 

089761 
w189762 

781 
401 

151 
151 

230 
160 

1.1 
.59 

341 
181 

3.9 
5.4 

49 
42 

31 
16 

30 
15 

110 
100 

089761 
w189762 

w189763 661 151 180 5.81 291 1.9 61 26 31 83 089763 
w190643 22 14 1,600 2.7 811 9.5 200 240 8.1 290 090643 
090644 12 6.81 620 2.0 26 11 120 39 9.0 200 090644 

w190645 8 6.81 390 3.1 46L 3.1 55 120 3.1 270 w19064 S 
w190646 22 13 430 4.4 671 12 230 220 20 250 090646 
w190647 8.01. 6.81 360 1.6 13 9.7 180 89 7.4 160 w19064 7 
090648 101 6.81 740 1.5 231 12 180 77 5.4 180 090648 
090649 13 6.81 S50 1.7 261 5.6 200 88 6.0 80 .090649 

090650 9.2 6.81 820 1.6 18 5.3 180 67 4.9 77 090650 
w190651 9.4 6.81 380 1.3 25 5.5 190 55 3.8 68 w190651 
w191295 12 7.81 350 1.8 531 5.3 59 23 5.3 190 w191295 
w191296 19 15 S60 2.71 811 8.1 110 110 5.4 170 091296 
091297 6.0 7.81 110 2.2 17 11 83 39 6.0 200 w191297 

091298 7.2 11 230 2.1 311 8.2 83 49 5.2 170 w191298 
091299 7.6 7.81 290 .95 38 30 83 56 3.8 210 w191299 
091300 11 7.81 170 2.4 371 5.4 97 65 6.1 160 w191300 
091301 17 8.1 210 3.8 28L 5.9 110 130 11 190 w191301 
w191302 33 14 340 11 361 18 140 180 27 1,300 091302 

091303 9.7 8.8 1,300 3.21. 971 6.51 48 36 3.2 660 w191303 
w191304 2.0 7.81 130 2.01 201 1.31 15 10 1.3 81 091304 
091305 9.1 7.8L 180 1.8 43 65 140 2? 4.5 54 w191305 
091306 11 7.81 420 1.6 33 5.8 140 40 5.3 74 091306 
w191307 10 9.0 170 2.4 241 6.1 160 64 5.6 180 091307 

092032 10 9.0 280 1.9 291 4.8 120 81 6.7 150 w192032 
092061 11 12 1,400 1.9 42 8.0 150 71 6.5 97 092061 
v192264 17 201 150 3.1 31 13 300 70 8.3 1,100 092264 
w192265 12 201 300 1.5 461 26 300 100 6.2 160 092265 
092266 14 201 300 2.7 211 12 150 150 7.5 880 w192266 



Table 6f -- Major and minor oxide and trace element composition of the laboratory ash of 40 coal samples from Ohio 

Sample Zr-S 
number (ppm) 

w189745 400 
w189746 210 
0 89748 49 
w189749 89 
v189750 88 

089751 260 
w189753 270 
v189754 300 
0 89759 330 
089760 290 

089761 84 
w189762 44 
089763 61 
090643 300 
090644 58 

w190645 140 
090646 300 
w190647 380 
0 90648 560 
v190649 380 

w190650 500 
w190651 270 
091295 46 
091296 110 
091297 89 

v191298 83 
v191299 110 
v191300 190 
w191301 260 
091302 500 

w191303 49 
w191304 11 
w191305 130 
w191306 170 
w191307 250 

092032 130 
v192061 210 
092264 150 
w192265 150 
092266 200 



 

 

 

Table 6g -- Content of 22 trace elements in 40 coal samples from Ohio 

(Analysis performed on whole coal. Values in parts-per-million (ppm). L, less than the value shown, 8 , not determined.] 

Sample 
number 

As 
(ppm) 

Ce 
(ppm) 

Co 
(ppm) 

Cr 
fool) 

Cs 
(ppm) 

Eu 
(pp.) 

f 
(ppm) 

Hf 
(pom) 

w9 
(oos) 

La 
(pp.) 

Sample 
number 

089745 
089746 
w189748 
089749 
089750 

14 
5.0 
2.0 
6.0 
3.0 

11 
14 
14 
26 
20 

2.3 
2.3 
2.9 
4.5 
3.3 

14 
22 
15 
36 
18 

1.0 
2.0 
.7 

2.1 
1.8 

0.20 
.26 
.34 
.57 
.3 7 

66 
130 
130 
150 
140 

0.6 
.9 
.5 

1.4 
.8 

0.095 
.20 
.1 7 
.48 
.12 

6 
8 
6 

11 
9 

089745 
089746 
089748 
089749 
089750 

089751 
w189753 
089754 
089759 
089760 

3.0 
3.0 
3.0 
7.0 
5.0 

14 
19 
47 
9.0 

13 

2.7 
2.7 
7.2 
2.5 
3.7 

13 
14 
47 

8.5 
15 

1.7 
.8 

2.4 
.3 

1.2 

.30 

.36 

.70 

.14 

.24 

130 
110 
130 

42 
86 

.7 

.5 
2.0 
.4 
.7 

.090 

.12 

.70 

.090 

.10 

7 
9 

28 
4 
6 

089751 
089753 
089754 
089759 
089760 

089761 
w189762 
089761 
0 9 0643 
090644 

7.4 
16 
14 

3.0 
10 

431. 
431. 
63L 
11 
32 

10 
12 
23 
1.6 
3.7 

6.81.. 
61 
6.8l. 
5.8 

26 

.4 
1.3 
.5 
.4 

1.6 

1.7 
1.01 
1.01. 
.17 
.53 

46 
86 
74 
28 
76 

.2 

.7 

.31. 

.2 

.9 

.16 

.16 

.18 

.14 

.28 

32 
21 
35 

6 
17 

089761 
089762 
089763 
w190643 
090644 

090645 
w190646 

4.0 
1.0 

6.0 
7.0 

1.0 
1.1 

3.3 
12 

.4 

.6 
.13 
.24 

22 
48 

.5 

.4 
.30 
.070 

2 
4 

090645 
090646 

090647 
090648 
w190649 

15 
2.0 
1.2 

40 
13 
13 

8.1 
3.1 
2.9 

36 
16 
15 

2.9 
1.8 
.8 

.47 

.26 

.29 

120 
92 
68 

1.6 
.7 
.5 

.21 

.090 

.080 

20 
7 
6 

m190647 
w190648 
090649 

090650 3.0 22 4.4 25 1.6 .34 200 1.0 .10 12 090650 
090651 3.0 29 4.8 30 2.6 .49 120 1.6 .14 16 090651 
w191295 1.3 8.0 1.6 5.4 .1 .15 20L .2 .26 4 091295 
091296 1.0 4.0 .7 6.2 .3 .14 42 .1 .13 1 .191296 
091297 5.5 13 6.3 21 1.8 .34 26 .8 .48 7 091297 

091298 
091299' 

2.1 
2.0 

6.0 
8.0 

2.4 
1.2. 

9.1 
7.2 

.4 

.3 
.17 
.15 

28 
50 

.3 

.3 
.14 
.17 

2 
3 

091298 
091299 

w191300 2.0 6.0 1.5 9.5 .4 .18 150 .4 .18 3 w191300 
w191301 2.6 12 3.1 13 .5 .38 35 1.0 .27 6 091501 
w191302 8.3 7.0 4.3 15 .5 .59 21 .6 .13 3 091302 

091303 1.0L 3.0 1.0 2.5 .2L .08 201. .1 .21 2 m191303 
091304 1.1 2.0 .8 3.9 .4L .08 20L .1 .25 1 091504 
w191305 6.1 21 3.8 28 1.8 .33 160 1.1 .13 10 091305 
w191306 8.2 24 4.9 26 1.9 .37 120 1.3 .21 13 091306 
091307 3.5 12 1.6 15 1.1 .29 94 .7 .24 6 091307 

092032 
092061 

76 
92 

9.0 
11 

8.4 
5.5 

10 
14 

.3 

.3 
.25 
.25 

24 
201. 

.3 

.51. 
.24 
.35 

5 
5 

092032 
w192061 

092264 
092265 
w192266 

41 
12 
28 

16 
8.0 
8.0 

5.2 
2.9 
4.3 

23 
10 

7.7 

1.0 
.4 
.2 

.33 

.16 

.3 9 

110 
44 
54 

.7 

.5 

.3 

.22 

.22 

.44 

9 
4 
3 

092264 
092265 
w192266 



 

    

    

		 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	

	

Table 6g -- Content of 22 trace elements in 40 coal samples from Ohio 

Sample 
number 

Lu 
(ppm) 

Na 
(ppm) 

P 
(ppm) 

Rb 
(ppm) 

Sb 
(ppm) 

Sc 
(ppm) 

Se 
(ppm) 

Sm 
(ppm) 

Tb 
(ppm) 

Th 
(ppm) 

Sample 
number 

w189745 0.1L 240 72 18 0.50 2.3 1.0 1.1 0.2L 3.2 w189745 
089746 
w189748 

.1 

.1 
1,100 

550 
400 

62 
26 
36 

.30 

.30 
2.9 
2.8 

7.6 
6.0 

1,5 
1.8 

.2 

.2 
3.0L 
3.0L 

w189746 
089748 

089749 .3 1,600 330 47 .40 5.4 1.8 2.7 .4 4.7 w189749 
w189750 .1 840 76L 28 .30 3.1 6.9 1.8 .2 3.7 w189750 

089751 .1L 520 53L 44 .20 2.4 7.5 1.4 .2 3.5 w189751 
089753 .1 650 49L 33 .20 16 5.1 1.8 .2 3.0L w189753 
w189754 .2 800 100L 45 .40 8.6 9.8 3.7 .5 6.7 u189754 
089759 .1L 270 32L 28 .20 1.0 1.0 .50 .5 3.0L w189759 
w189760 .11_ 640 611.. 35 .30 2.7 1.2 1.2 .1 3.0L w189760 

w189761 .1L 320 38L 30 .14 13 1.1 6.8L .1 3.OL 089761 
14189762 .1L 340 120 38 .42 6.7 1.2 6.8L .1 3.0L w189762 
w189763 .1L 320 45L 30 .20 11 1.1 6.8L .6L 3.0L w189763 
w190643 .1L 410 81 15 .10 1.2 2.4 .80 .1 3.0L 090643 
090644 .3 1,400 260 18 .30 6.1 4.8 2.4 .4 5.1 090644 

w190645 .11. 390 28 14 4.3 .50 3.6 0 .2 3.0L 14190645 
090646 .1 630 39 14 .20 2.3 2.2 1.0 .2 3.0L u190646 
w190647 .4 1,900 140 33 .30 8.4 3.1 2.5L .5 4.0 w190647 
w190648 
090649 

.1 

.1 
1,300 

840 
57 
25 

16 
12 

.20 

.10 
2.9 
3.1 

6.9 
4.5 

1.3L 
1.5 

.2 

.2 
3.OL 
3.0L 

090648 
w190649 

w190650 .1 1,700 160 17 .20 4.4 5.0 1.7 .3 3.4 w190650 
w190651 .2 1,400 31 41 .20 5.4 9.2 2.2 .3 5.9 w190651 
091295 .11.. 220 50 10L .14 1.1 3.8 .70 .1 3.0L 091295 
w191296 .11. 220 6 11L .12 .90 1.4 .70 .1L 3.0L w191296 
w191297 .2 280 300 24 .32 4.6 3.6 1.4 .5 4.0 w191297 

w191298 .1 220 8L 13L .38 22 3.6 .70 .2 3.0L w191298 
w191299 .1 160 140 6 .15 1.3 1.7 .80 .1 4.0 w191299 
w191300 
w191301 

.1 

.2 
B 

280 
22 
23 

2 
10 

.10 

.30 
1.7 
2.6 

1.4 
2.2 

.90 
1.8 

.2 

.4 
3.0L 
3.0L 

w191300 
w191301 

w191302 .4 250 4 11 .30 2.0 1.0 2.7 .9 3.0L 091302 

w191303 .11_ 220 27 9L .11 .50 3.4 .30 .1L 3.01. 14191303 
w191304 .1L 170 66 15L .10 .70 1.5 .30 .3L 3.0L w191304 
w191305 
w 1 9 1 306 

.2 
.2 

440 
350 

96 
170 

28 
31 

.48 

.26 
6.1 
4.7 

6.5 
4.9 

2.0 
2.0 

.4 

.3 
9.4 
6.3 . 

w 1 9 1 30 5 
w191306 

w191307 .1 300 22 16 .12 3.3 2.6 1.3 .3 3.OL 091307 

w192032 
w192061 

.1 

.1 
200 
200 

46 
94 

14L 
11L 

1.0 
.81 

1.9 
2.7 

3,1 
3.0 

1.1 
1.2 

.2 

.2 
3.OL 
4.5 

w192032 
w192061 UD 

w192264 .1 440 4 2 24 1.8 4.2 2.8 1.6 .3 3.0 w192264 00 
w192265 .1 280 10 .80 2.0 3.2 .80 .1 3.01. 092265 
w192266 .2 260 260 3 .80 2.0 1.3 2.0 .4 3.0L w192266 



Table 6g -- Content of 22 trace elements in 40 coal sample. from Ohio 

Sample U YO 
number (pp.) (pp.) 

089745 0.43 0.4 
4189746 .61 .5 
4189748 .48 .8 
4189749 1.0 .5 
4189750 .81 .6 
4189751 .48 .7 
w189753 .53 .6 
4189754 1.8 1.4 
4189759 .20L .3 
4189760 .84 .4 

089761 .34 2.7 
4189762 .92 2.5 
089763 .20 3.2 
090643 .35 .3 
4190644 2.1 1.8 

4190645 .20 .2 
090646 .52 .9 
4190647 3.0 2.3 
4190648 1.6 .7 
4190649 .65 .7 

090650 .98 .9 
090651 1.3 .9 
4191295 .30 .3 
4191296 .30 .2 
091297 2.6 1.4 

091298 .80 .5 
4191299 3.1 .4 
4191300 .44 .5 
091301 .63 1.2 
4191302 1.5 2.2 

091303 .201 .1 
091304 .20L .2 
091305 14 1.0 
4191306 1.1 1.0 
4191307 .76 .7 

4192032 .50 .7 
4192061 .86 .7 
w1 92264 1.2 .8 
4192265 1.7 .4 
4192266 1.7 1.1 



 

Table 6h -- MaJ or, minor, and trace element composition of 40 coal sarTles from Ohio reported on whole coal basis. 

[Values in percent of perts-per-million. 22 values are from direct determinations on whole coal; all other values calculated from analyses of ash, 
S means analysis by emission spectrography; L, less than the value shown; N, not detected; B, not determined.) 

Sample 

number 

SI 

(percent) 

Al 

(percent) 

Ca 

(percent) 

Mg 

(percent) 

Na 

(percent) 

K 

(percent) 

Fe 

(percent) 

Ti 

(percent) 

Ag-S 

(pom) 
As 

(ppm) 

Sample 

number 

w189745 
w189746 
w189748 
089749 
w189750 

2.3 
2.5 
1.3 
3.7 
3.9 

1.1 
1.5 
1.1 
2.4 
1.8 

0.41 
1,5 
.58 

1.2 
.71 

0.050 
.073 
.040 
.11 
.11 

0.024 
.11 
.055 
.16 
.084 

0.097 
.17 
.11 
.23 
.14 

2.1 
4,4 
3.8 
7.3 
1.4 

0.058 
.085 
.041 
.17 
.093 

0.06 
.09L 
.12 
.15 
.08L 

14 
5.0 
2.0 
6.0 
3.0 

w189745 
w189746 
u189748 
w189749 
w189750 

w189751 
w189753 
w189754 
089759 
w189760 

2.7 
2.3 
5.3 
.90 

2.5 

1.3 
1.3 
3.3 
.62 

1.4 

.25 

.36 

.46 

.15 

.20 

.072 

.044 

.11 

.025 

.057 

.052 

.065 

.080 

.027 

.064 

.10 

.094 

.19 

.061 

.12 

1,4 
1.5 
2,1 
2.4 
3.1 

.067 

.060 

.19 

.025 

.067 

.06L 

.05L 

.11L 

.06 

.08 

3.0 
3.0 
3.0 
7.0 
5.0 

w189751 
w189753 
089754 
w189759 
w189760 

w189761 
089762 
w189763 
090643 
w190644 

.80 
2.7 
1.3 
.36 

3.3 

.56 
1.3 
.78 
.39 

2.3 

.16 

.23 

.26 

.074 

.085 

.021 

.062 

.023 

.020 

.090 

.032 

.034 

.032 

.041 

.14 

.072 

.14 

.086 

.031 

.17 

3.5 
4.9 
3.5 
1.2 
4.7 

.022 

.066 

.038 

.016 

.11 

.06 

.08L 

.06 

.02 

.10 

7.4 
16 
14 
3.0 

10 

089761 
089762 
089763 
w190643 
w190644 

w190645 
w190646 
090647 
090648 
090649 

.27 

.86 
6.8 
2.9 
2.1 

.28 

.60 
4,1 
1.7 
1.5 

.070 

.064 

.11 

.43 

.27 

.023 

.031 

.17 

.10 

.080 

.040 

.063 

.19 

.13 

.084 

.054 

.037 

.26 

.11 

.097 

3.3 
.70 

4,8 
1.3 
2.0 

.016 

.035 

.24 

.093 

.069 

.05 

.02 

.19 

.01L 

.04 

4.0 
1.0 

15 
2.0 
1.2 

w190645 
w190646 
090647 
w190648 
w190649 

w190650 
w190651 
091295 
091296 
w191297 

3.8 
5.0 
.72 
.35 

3.8 

2.4 
2.9 
.45 
.31 

2.3 

.40 
3.0 
.081 
.066 
.066 

.15 

.20 

.013 

.009 

.042 

.17 

.14 

.022 

.022 

.028 

.15 

.20 

.047 

.031 

.19 

2.5 
3.0 
2.0 
1.4 
6.5 

.13 

.17 

.024 

.016 

.11 

.07 

.02L 

.01 

.02 

.06 

3.0 
3.0 
1,3 
1.0 
5.5 

w190650 
w190651 
w191295 
w191296 
w191297 

w191298 
091299 
w191300 
w191301 
w191302 

1.0 
1.5 
1.6 
2.5 
1.4 

.67 

.61 

.69 

.84 

.66 

.055 
1.5 
.18 
.068 
.071 

.013 

.020 

.015 

.014 

.023 

.022 

.016 
8 
.028 
.025 

.081 

.087 

.068 

.088 

.069 

4.0 
1,4 
1.9 
2.1 
2.4 

.035 

.031 

.044 

.083 

.035 

.05 

.01L 

.03 

.05 

.04 

2.1 
2.0 
2.0 
2.6 
8.3 

091298 
w191299 
w191300 
091301 
w191302 

w191303 
w191304 
w191305 
w191306 
w191307 

.23 

.56 
5.0 
3.7 
1.8 

.21 

.24 
2.2 
2.4 
1.1 

.15 

.065 
1.1 

.094 

.062 

.008 

.041 

.14 

.11 

.046 

.022 

.017 

.044 

.035 

.030 

.026 

.13 

.18 

.16 

.10 

1.1 
8.8 
1.3 
3.6 
3.2 

.009 

.090 

.13 

.15 

.075 

.01 

.06 

.02L 

.04 

.03 

1.0L 
1.1 
6.1 
8.2 
3.5 

w191303 
w191304 
091305 
w191306 
w191307 

w192032 
092061 
w192264 
092265 
w192266 

.98 
1.6 
2.2 

8 
1.1 

.72 
1.0 
1.2 

.93 

.16 

.20 

.10 

.20 

.040 

.017 

.038 

.043 

.045 

.020 

.020 

.044 

.028 

.026 

.087 

.089 

.080 

.054 

.12 

3,9 
2.8 
1.2 

6.5 

.031 

.064 

.063 

.026 

.05 

.06 

.10L 

.07L 

.15 

76 
92 
41 
12 
28 

092032 
w192061 
092264 
092265 
w192266 

1..., 

0 
0 



 

 

 

 

Table 6h -- Major, minor, and trace element composition of 40 coal samples from Ohio reported on whole coal basis 

1-4 
CD 

Sample 
number 

B-S 
(ppm) 

8•-S 
(000) 

Be-S 
(ppm) 

Cd 
(ppm) 

Ce 
(Ppm) 

Co 
(ppm) 

Cr 
(ppm) 

Cs 
(ppm) 

Cu 
(0ps) 

Dy-S 
(ppm) 

Sample 
number 

l" 

08974S 
w 189746 
089748 

54G 
94G 
60G 

33 
260 

34 

2.0 
3.2 
.9 

0.11 
.15 
.04 

11 
14 
14 

2.3 
2.3 
2.9 

14 
22 
15 

1 .0 
2.0 
.7 

6.9 
9.7 
8.8 

1.71 
3.01. 
1.91. 

w189745 
w189746 
4089748 

w189749 
089750 

130 
81G 

96 
63 

1.5 
1.1 

.10 

.10 
26 
20 

4.5 
3.3 

36 
18 

2.1 
1 .8 

22 
9.9 

4.1L 
2.6L 

w189749 
089750 

089751 
089753 
089754 

57G 
52G 

1106 

41 
31 
63 

1.3 
1.5 
2.4 

.23 

.04 

.09 

14 
19 
47 

2.7 
2.7 
7.2 

13 
14 
47 

1.7 
.8 

2.4 

8.4 
2.7 

23 

1 .8L 
1.71. 
3.4L 

w189751 
w189753 
089754 

w189759 
w189760 

34G 
57 

12 
33 

.8 
1.1 

.06 

.11 
9.0 

11 
2.5 
3.7 

8.5 
15 

.3 
1.2 

4.0 
8.8 

1.11 
2.01. 

w189759 
w189760 

089761 
08976? 

406 
¶4 

15 
31 

1.2 
1.8 

.08 

.20 
43L 
43L 

10 
12 

6.81 
61 

.4 
1.3 

3.9 
7.1 

1.31. 
2.51 

w189761 
w189762 

.189763 48G 16 .6 .08 63L 23 6.81 .5 3.8 1.51 w189761 
090643 37G 93 3.7 .01 11 1.6 5.8 . 4 4.1 1.9 w190643 
090644 86 48 4.6 .22 32 3.7 26 1.6 28 6.41 090644 

090645 65G 12 3.8 .05 6.0 1.0 3.3 .4 3.6 2.11. w190645 
w190646 456 44 3.0 .04 7.0 1.1 12 .6 7.7 1.4L w190646 
090647 120 150 7.8 .26 40 8.1 36 2.9 34 101 090647 
w190648 130G 51 2.2 .41 13 3.1 16 1.8 9.0 4.2L 090648 
w190649 1206 27 1.3 .05 13 2.9 15 .8 8.7 3.71 w190649 

w190650 1906 70 1.4 .10 22 4.4 25 1.8 15 5.9L w190650 
090651 150 78 1.4 .14 29 4.8 30 2.6 16 7.51 w190651 
w191295 63G 22 1.1 .05 8.0 1.6 5.4 . 1 4.2 2. 1 1 091295 
w191296 416 6 1.1 .03 4.0 .7 6.2 .3 4.1 1.31. 091296 
091297 97 32 2.3 .19 13 6.3 21 1.8 23 8.4L w191297 

w191298 1106 35 2.1 .07 6.0 2.4 9.1 .4 8.8 3.51 w191298 
w191299 120G 38 2.5 .07 8.0 1.2 7.2 .3 4.4 3.81. 4091299 
091300 906 18 1.6 .06 6.0 1.5 9.5 .4 6.9 3.01 w191300 
w191301 120G 12 2.8 .09 12 3.1 13 .5 7.4 3.81 091101 
w191302 91G 18 2.4 .22 7.0 4.3 15 .5 12 3.9 w191302 

w191303 18 14 .5 .14 3.0 1.0 2.5 .21 2.3 1.11 091303 
091304 82 7 . 7 .06 2.0 .8 3.9 .41 3.5 5.41 w191304 
091305 84 77 3.1 .15 21 3.8 28 1.8 13 7.91 w191305 
w191306 150 49 2.1 .11 24 4.9 26 1.9 13 6.81 091306 
w 19 1307 140G 41 2.4 .08 12 1.6 15 1.1 10 4.51. w191307 

w192032 44 13 2.9 .14 9.0 8.4 10 .3 25 3.41 092032 
w 1 92061 41 250 1.8 .08 11 5.5 14 .3 16 3.41. w192061 
0 9 2264 14 67 1.4 .23 16 5.2 23 1.0 13 9.61. 092264 
0 9 2265 20 20 1.3 .06 8.0 2.9 10 .4 7.8 6.5L w192265 
092266 44 220 2.9 .29 8.0 4.3 7.7 .2 18 151 w192266 



 

Table 6h -- njor minor, and trace element composition of 40 coal samales from Ohio re_ported on whole coal basis 

Sauple 
number 

Er-S 
(ppm) 

Eu 
(ppm) 

F 
(D00) 

Ga-S 
(ppm) 

Gd-S 
(Dom) 

Ge-S 
(ppm) 

Hf 
(ppm) 

Ng 

(ppm) 

La 
(00m) 

Li 
(ppm) 

Sample 
number 

__... 
089745 0.9 0.20 66 3.7 2.56 6.6 0.6 0.095 6 7.8 w 1 8974 5 
089746 .9L .26 130 4.7 4 . 4 L . 64 L .9 .20 8 12 w189746 
w1 89 7 4 8 2.2 .34 130 5.9 2 .8L .416 .5 .17 6 17 w189748 
w139749 4.0 .57 150 15 4.16 5.3 1.4 .48 11 28 w189749 
w189750 .86 .37 140 5.6 2.6L .55L .8 .12 9 12 w189750 

w189751 1.8 .30 130 3.6 2.61. .396 .7 .090 7 5.5 w189751 
w189753 1.1 .36 110 3.4 1.7L .4? .5 .1 2 9 9.9 w189753 
w189754 
w189759 

1.4 
.3L 

.70 

.14 
130 

42 
7.7 
,.9 

5.06 
1.66 

.746 

.98 
2.0 
.4 

.20 

.090 
28 

4 
35 
3.1 

w189754 
w189759 

w189760 .6L .24 86 4.0 3.96 .45 .7 .10 6 14 v189760 

w189761 .4L 1.7 46 2.7 1.9L .95 .2 .16 32 3.2 w189761 
w189762 .8L 1.06 86 4.6 3.66 5.4 .7 .16 21 9.6 w189762 
w189763 1.0 1.06 74 3.2 1.5L .55 .36 .18 35 7.1 w189763 
w190643 1.0 .17 23 3.6 1.6 4.4 .2 .14 6 5.6 w190643 
090644 2.06 .53 76 13 2.6 28 .9 .23 17 40 090644 

w190645 .7L .13 22 2.9 .44L 1.6 .5 .30 2 3.6 w190645 
w190646 1.0 .24 48 5.0 1.0 2.8 .4 .070 4 9.0 w190646 
w190647 4.4 .47 120 15 2.16 50 1.6 .21 20 68 w190647 
w190648 1.36 .26 92 6.8 2.5 1.6 .7 .090 7 11 w190648 
w190649 1,4 .29 68 7.1 2.9 .75 .5 .080 6 11 w190649 

w190650 1.96 .34 200 9.4 3.0 1.1 1.0 .10 12 19 090650 
w190651 2.46 .49 120 12 3.8 1.16 1.6 .14 16 19 w190651 
w191295 .66 .15 206 1.3 .446 .30L .2 .26 4 8.0 .191295 
w191296 .46 .14 42 1.9 .85 1.3 .1 .13 1 4.4 w191296 
w191297 2.6L .34 26 6.0 2.0 4.2 .8 .48 7 44 w191297 

w191298 1.1L .17 28 3.9 .76L 4.1 .3 .14 2 11 w191298 
w191299 1.26 .15 50 2.0 1.2 3.6 .3 .17 3 2.7 091299 
w191300 .9L .18 150 2.4 .646 .43L .4 .18 3 5.4 w191300 
w191301 1.2L .38 35 3.4 1.8 .69 1.0 .27 6 9.4 w 1 91301 
w191302 2.5 .59 21 4.2 3.3 22 .6 .13 3 3.2 w191302 

w191303 .3L .08 206 1.2 .246 .23 .1 .21 2 3.1 w191303 
w191304 1.76 .08 206 3.5 1.26 .86 .1 .25 1 2.6 w191304 
w191305 2.46 .33 160 9.0 1.76 14 1.1 .13 10 51 091305 
v191306 2.1L .37 120 7.2 1.56 1.4 1.3 .2' 13 51 w191306 
w191307 1.46 .29 94 4.9 .986 2.6 .7 .24 6 31 w191307 

092032 1.1L .25 24 4.1 .746 4.2 .3 .24 5 5.9 092032 
092061 1.16 .25 206 5.2 1.9 7.2 .SL .35 5 7.2 092061 
092264 9.6L .33 110 6.7 9.66 4.8 .7 .22 9 11 .192264 
w192265 6.SL .16 44 4.6 6.SL 4.6 .5 .22 4 5.1 092265 
w192266 156 .39 54 15 156 22 .3 .44 3 6.6 w192266 



 

Table 6h -- Major, minor, and trace element composition of 40 coal samrles from Ohio reported on whole coal basis 

Sample 
number 

Lu 
(ppm) 

Mn 
(ppm) 

Mo-S 
(Ppm) 

Nb-S 
(Qom) 

Nd-S 
(ppm) 

Ni-S 
(ppm) 

P 
(ppm) 

Pb 
(Poe) 

Pr-S 
(ppm) 

Rb 
(ppm) 

Sample 
number ---. 

089745 
w189746 
089748 
089749 
w189750 

0.11 
.1 
.1 
.3 
.1 

18 
33 
19 
40 
31 

1.6 
1.9 
.64 

2.0 
1.5 

2.0 
3.01 
1.91 
4.11 
2.61 

8.01 
141. 
8.91 

191 
121 

6.4 
4.5 
3.5 
6.0 
8.2 

72 
400 

62 
330 

161. 

3.0 
2.01 
1.4 
3.3 
4.4 

1.8 
7.8 
1.8 
3.3 
1.71 

18 
26 
36 
47 
28 

089745 
w189746 
w189748 
w189749 
w189750 

w189751 
089753 
089754 
089759 
w189760 

.11 

.1 

.2 

.11. 

.11 

16 
14 
23 
8.5 

16 

2.8 
1.1 
1.6 
1.9 
1.5 

1.81 
1.71 
3.41. 
1.11 
2.01 

8.31 
7.71 

161 
5.01 
9.51 

6.9 
5.7 

16 
3.2 
7.7 

531 
491 

1001. 
321 
611 

2.6 
3.8 
7.0 
.80 

2.4 

1.5 
1.8 
4.1 
1.1 
1.8 

44 
33 
45 
28 
35 

w189751 
w189753 
089754 
w189759 
w189760 

w159761 
089762 
089763 
090643 
090644 

.11 

.11 

.1L 

.11 

.3 

11 
15 
13 
28 
66 

1.4 
2.3 
3.4 
4.1 
2.2 

1.31 
2.51 
1.51 
.93 

1.0 

5.91 
121 

7.01 
7.4 
9.4 

3.8 
6.2 
4.7 
3.7 

13 

381 
120 

451. 
81 

260 

.871 
2.5 
1.1 
.89 

7.0 

1.2 
1.7 
1.5 
2.51 

141. 

30 
38 
30 
15 
18 

089761 
089762 
089763 
w190643 
090644 

090645 
090646 

.11 

.1 
32 
18 

7.8 
1.5 

1.2 
1.5 

3.1 
5.9 

2.7 
3.0 

28 
39 

.651 

.95 
4.41 
3.11 

14 
14 

090645 
w190646 

090647 .4 65 3.4 8.4 29 29 140 16 211. 33 090647 
090648 .1 51 5.2 4.7 12 6.9 57 2.3 8.81 16 090648 
w190649 .1 36 1.4 2.9 9.7 6.4 25 2.7 2 .91 12 090649 

w190650 .1 50 1.0 6.3 15 9.4 160 3.9 131 17 w190650 
w190651 .2 75 2.1 4.7 22 15 31 6.1 161 41 090651 
w191295 .11 15 .86 .21 3.01 1.9 50 1.3 4.41 101 w191295 
w191296 .1 1. 6.3 .93 .36 N 1.3 6 .37 2.91 111 v191296 
w191297 .2 20 3.0 1.5 121 7.9 300 3.9 181 24 091297 

w191298 .1 14 4.1 1.3 5.01 4.1 81 4.9 7.61 131 091298 
w191299 .1 60 5.9 1.2 6.1 3.4 140 1.11 8.21 6 091299 
091300 .1 15 2.6 1.5 5.4 2.2 22 3.4 8.1 2 w191300 
w191301 .2 13 1.8 2.5 5.51. 4.7 23 3.3 8.31 10 091301 
091302 .4 14 3.3 2.2 6.6 13 4 3.5 6.51 11 091102 

091303 .11 3.1 .84 .15 1.8 1.3 27 .311 2.41 91 w191303 
091304 .11 15 5.1 .541 7.91 1.1 66 1.51 121 151 091304 
w191305 .2 140 12 1.3 111 13 96 6.2 121 28 w191305 
.191306 .2 7.6 2.1 2.5 15 7.6 170 3.6 151 31 w191306 
w191307 .1 15 2.9 2.3 8.5 3.8 22 2.1 9.81 16 091307 

092032 .1 97 H 2.0 23l 29 46 4.7 7.11 141 w192032 
w192061 .1 12 7.5 2.0 5.8 12 94 9.3 7.31 111 w192061 
w192264 .1 8.6 4.8 2.9 141 9.6 42 9.3 191 24 m1 9 2264 
w192265 .1 8.5 4.6 2.0 9.81 9.8 3.6 131 10 092265 
092266 .2 20 2.2 4.4 221 44 260 23 2 9 1 3 w192266 



 

 

 

Table 6h -- Major, minor, and trace element composition of 40 coal samples from Ohio reported on whole coal basis 

Sample 
number 

Sb 
(Dom) 

Sc 
(ppm) 

Se 
(ppm) 

Sm 
(ppm) 

Sn-S 
(ppm) 

Sr-S 
(Dom) 

Tb 
(ppm) 

Th 
(ppm) 

U 
(ppm) 

V-S 
(Ppm) 

Sample 
number 

w189745 0.50 2.3 1.0 1.1 1.7L 30 0.2L 3.2 0.43 16 w189745 
w189746 .30 2.9 7.6 1.5 3.0L 53 .2 3.0L .61 14 w189746 
089748 .30 2.8 6.0 1.8 1.9L 32 .2 3.0L .48 9.2 w189748 
w189749 .40 5.4 1.8 2.7 4.1L 48 .4 4.7 1.0 35 089749 
w189750 .30 3. 1 6.9 1.8 7.6L 51 .2 3.7 .81 20 w189750 

089751 .20 2.4 7.5 1,4 1.8L 46 .2 3.5 .48 16 089 751 
w139753 .20 16 5,1 1.8 1.7L 45 .2 3.0L .53 15 w189753 
089754 .40 8.6 9.8 3.7 3.4L 100 .5 6.7 1.8 38 w189754 
089759 .20 1.0 1.0 .50 1.1L 19 .5 3.0L .20L 5.9 089759 
w139760 .30 2.7 1.2 1.2 2.0L 29 .1 3.0L .84 15 w189760 

w189761 .14 13 1.1 6.8L 1.3L 20 .1 3.0L .34 4.2 089761 
.189762 .42 6.7 1.2 6.81. 2.5L 26 .1 3.0L .92 7.1 089762 
w189263 .20 11 1.1 6.8L 1.5L 18 .6L 3.0L .20 6.3 089763 
w190643 .10 1.2 2.4 .80 .52 59 .1 3.0L .35 7.4 w190643 
090644 .30 6.1 4,8 2.4 1.4L 120 .4 5.1 2.1 24 090644 

090645 4.3 .50 3.6 8 .44L 25 .2 3.0L .20 3.6 090645 
w190646 .20 2.3 2.2 1.0 .59 19 .2 3.0L .52 10 w190646 
w19064? .30 8.4 3.1 2.5L 2.1L 110 .5 4.0 3.0 56 w190647 
w190648 .20 2.9 6.9 1.3L .88L 96 .2 3.0L 1 .6 23 090648 
w190649 .10 3.1 4.5 1.5 .79L 64 .2 3.0L .65 23 090649 

w190650 .20 4.4 5.0 1.7 1.3L 150 .3 3.4 .98 33 090650 
w190651 .20 5.4 9.2 2.2 1.6L 89 .3 5.9 1.3 45 090651 
w 1 91295 .14 1.1 3.8 .70 .44L 20 .1 3.0L .10 3.4 091295 
w191296 .12 .90 1.4 .70 .56 21 .1L 3.0L .30 4.1 w191296 
091297 .32 4.6 3.6 1.4 1.8L 26 .5 4.0 2.6 19 091297 

w191298 .38 22 3.6 .70 1.1 22 .2 3.0L .80 8.1 091298 
w191299 .15 1.3 1.7 .80 .82L 30 . 1 4.0 3.1 8.7 w191299 
w191300 .10 1.7 1.4 .90 .64L 14 .2 3.0L .44 8.0 .191300 
091301. .30 2.6 2.2. 1.8 .F6 22 .4 3.0L .63 12 091301 
091302 .30 2.0 1.0 2.7 1.2 28 .9 3.0L 1.5 12 w191302 

091303 .11 .50 3.4 .30 .27 40 .1L 3.0L .201. 1.5 091303 
091304 .10 .70 1.5 .30 1.2L 20 .3L 3.01. .20L 2.3 091304 
v191305 .48 6.1 6.5 2.0 1.7L 40 .4 9.4 14 31 091305 
091306 .26 4.7 4.9 2.0 1.5L 79 .3 6.3 1.1 26 w191306 
091307 .12 3.3 2.6 1.3 1.1 21 .3 3.0L .76 20 091307 

092032 1.0 1.9 3.1 1.1 .95 29 .2 3.0L .50 13 092032 
w192061 .81 2.7 3.0 1.2 1.3 150 .2 4.5 .86 16 092061 
w192264 1.8 4.2 2.8 1.6 1.9L 14 .3 3.0 1.2 29 .092264 
w 1 92265 
w192266 

.80 

.A0 
2.0 
2.0 

3.2 
1.3 

.80 
2.0 

1.3L 
?.9L 

2C 
44 

.1 

.4 
3.0L 
3.0L 

1.7 
'.7 

20 
22 

w192265 
092266 

I-. 
CD 



Table 6h -- Major, minor, and trace element composition of 40 coal samples from Ohio reported on whole coal basis 

Sample Y-S Yb In Ir-S 
number (CC.) (ppm) (ppm) (ppm) 

089745 6.6 0.4 14 47 
w189746 6.3 .5 20 42 
089748 4.8 .8 8.6 6.4 
089749 14 .5 22 25 
089750 6.1 .6 23 15 

w189751 8.0 .7 35 31 
w189753 9.1 .6 8.0 31 
089754 16 1.4 17 71 
059759 2.5 .3 8.8 24 
w189760 4.5 .4 17 41 

089761 2.7 2.7 9.6 7.3 
0119762 2.7 2.5 17 7.5 
089765 2.6 3.2 8.5 6.2 
090643 8.9 .3 11 11 
.190644 7.8 1.8 40 12 

090645 7.8 .2 18 9.1 
w190646 9.9 .9 11 14 
090647 28 2.3 50 120 
090648 10 .7 23 73 
090649 10 .7 9.3 44 

090650 12 .9 14 93 
090651 13 .9 16 63 
091295 1.3 .3 11 2.6 
wI91296 4.1 .2 6.3 4.1 
w191297 9.0 1.4 46 21 

w191298 4.8 .5 16 8.1 
091299 5.9 .4 22 12 
w191300 5.3 .5 13 16 
091301 14 1.2 20 28 
w191302 15 2.2 110 42 

091303 1.1 .1 20 1.5 
091304 1.5 .2 12 1.7 
w191305 4.8 1.0 12 29 
091306 7.6 1.0 14 32 
w191307 8.0 .7 23 31 

w192032 8.5 .7 16 14 
w192061 7.6 .7 10 22 
w192264 6.7 .8 110 14 
092265 6.5 .4 10 9.8 
w192266 22 1.1 130 29 
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Summary of analytical data from 252 West Virginia bituminous coal samples 

Data on 49 West Virginia coal samples were reported by Swanson and 

others (1976). Distribution of the 252 coal samples is shown on figure 

5. Descriptions and specific locations of the samples is given in table 

7d. The 252 samples were collected from 45 different coal beds. The 23 

samples from The Eagle bed is the largest number from a single bed. The 

statistical comparisons of the data are given in tables 7a, b, and c, the 

analytical data in tables 7e, f, g, and h. 

In the following three paragraphs comparisons are made between the 

geometric means of analytical data on the West Virginia coal samples and 

the 617 samples of this report. 

The geometric means for the proximate analysis indicate that the average 

rank of these coals is higher than that of all the coals of this report 

(table 7a). The means for sulfur and oxygen are much lower whereas carbon, 

Btu and the free swelling index are much higher in the West Virginia coals. 

Other parameters are about equal in the two sets of data. 

Comparison of the geometric means fo the major oxides in the ash 

(table 7b) shows much higher CaO, Si02, and A1203 and lower Fe203 values 

in the West Virginia coal ash. This ash composition, high silica and 

alumina and low Fe203, is the reason for the higher average ash fusion 

temperatures for the West Virginia coal ash compared to that of all the 

samples. 

Comparison of the geometric means for the trace elements (table 7c) 

shows only Sr as being significantly higher, whereas As, B, Cd, F, Ge, 

Hg, Mn, Mo, Ni, Pb, and Zn are significantly lower in the West Virginia 

coals. Other elements are equal or differ by small amounts in the two 

sets of data. 
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Figure 5.-- Distribution of West Virginia coal samples. 
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7a .-- -__1C :maser e': range, ge:netric nen, a%d relmetric devfaton 
and Ln%._ses, neat of ccmbus7ion, f:rr.s su2fur, 

:,ra:urt.: and free swelling index of 168 coal zar.7.1es fr:m West Virginia. 

IAll values are in percent except Btu/lb, ash-fusion temperatures, and free swelling 
index and are reported on the as-received basis. °F = 9/5°C + 32; Kcal/kg = 0.556 
(Stu/lb). Leaders (---) indicate no data.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

mean Minimum Maximum mean deviation geometric mean 

Proximate and ultimate analyses 

Moisture 2.7 .6 9.9 2.4 1.6 3.3 
Volatile 
matter 30.5 12.8 51.5 29.7 1.3 31.9 

Fixed 
57.2 34.4 78.3 56.6 1.2 52.2carbon 
9.6 1 40.5 8.1 1.8 8.8Ash 

3.4 6.5 5.1 1.1 5.2nydrogen 5.1 
48.2 85.9 714.7 1.1 70.5Carbon 75 

Nitrogen 1.2 .6 1.7 1.2 1.2 1.3 

Oxygen 8 3.3 16.5 7.7 1.4 9.3 
.4 4.3 .96 1.7 1.51.1Sulfur 

Heat of combustion 

Btu/lb 13,300 8,470 14,950 13,260 1.1 12,590 

Forms of sulfur 

.06 .02 .21 .04 2.1 .07 

Pyritic .67 .05 3.18 .46 3.5 .65 

Organic .53 .02 1.10 .45 2.1 .80 

Sulfate 

Ash fusion temperature °C 

Initial 
1,070 1,540 1,290 1.1 1,240deformation 1,290 

Softening 
1,110 1,590 1,340 1.1 1,290temperature 1,340 

Fluid 
temperature 1,403 1,140 1,600 1,400 1.1 1,350 

Free Swelling 4.36.6 .5 9 5.8 1.9Index 
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Table 7b.--Arith7 etic r.ean, cbserved range, peometric nean, and f-.7,etric deviation of 
can c:r.tent and contents of eleven maor and 7inor oxides in the laboratory ash of 

253 coal samples from West Virginia, 

[All samples were asked at 525°C; all analyses except geometric deviation are in percent.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

Oxide mean Minimum Maximum mean deviation geometric o'an 

1.6 4.1.4 8.3 1.8 9.46(Ash) 9.9 

SiO 50 18 72 49 1.2 42 
2 

42 27 1.328 9.7 23Al 0
2 3 

Ca0 1.5 .1 6.9 1.1 2.3 1.3 

.84 1.5.92 .23 3.3 .78 

.02 2.3 

Mg0 

MnO .03 .01 .67 .02 

Na 0 .73 .07 2.6 .57 2.1 .44 
2 

4.6 1.7 1.92 .12 1.6K 02 
64 6.5 2.710 .3 11Fe 00 

2 J 
1.4 1.5.40 3.81.5 1.13TiO

2 
.13 3.2.01 5.2.3 .17P 0

2 5 
11 1.8 2.12.3 .01 2.03SO

3 
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,-e7.etr110 deviaticn '- 252 ozal sam::_r,.s "1.1m 
creT-Virginia. 

;All analyses are in -,:ercent or parts per mi:lion and are reported 
on a basis. :eaders (---) indicate means could not be 
calculated because an insufficient number of analyses were above 

t*ne .a section limit. ] 

Observed range 
Arithmetic Geometric Geometric All Samples 

Element mean Minimum Maximum mean deviation geometric mean 

Ag .05 .01 .2 .04 1.8 .05 
As 12 .3 240 4.8 3.6 7.4 
B 23 1.2 220 16 2.4 21 
Ba 82 7 77o 61 2.2 56 
Be 3.3 .3 25 2.5 2.1 2.4 
Cd .06 .003 .41 .05 2 .08 
',-, 18 3 70 16 1.7 15 
L.:, 6.8 1.1 100 5.4 1.9 5.5 
Cr16,,_ 1.8 130 13 1.9 14 
Cs 1 .1 15 .68 2.4 .75 
Cu 17 .87 90 14 1.8 14 

.33 .06 1.3 .30 1.6 .31 
66 20 270 53 1.9 64 

Ga 6.4 .46 41 5.2 2 5.1 
3.1 .17 51 1.7 2.8 2.9 

14' .82 .2 3.3 .67 1.9 .65 

:-...g 
La 

.11 
9.5 

.01 

.5 
1.4 
49 

.07 
7.9 

2.7 
1.9 

.10 
7.8 

-4..,_ 16 1.2 99 12 2.1 12 

.L.,11 
Yn 

.15 
20 

.1 
1.1 

.5 
540 

.13 
10 

1.5 
2.8 

.14 
14 

mo 1.6 .26 8.7 1.2 2 1.8 

lib 2.5 .18 15 1.7 2.4 1.9 

,4d 
1;i 
Pb 

11 
12 
6.2 

1.6 
3.2 
1.1 

51 
70 
29 

9.1 
10 
5.1 

1.9 
1.7 
1.8 

9.8 
12 
5.9 

Sb .81 .1 5.6 .63 2.1 .69 

Sc 3.4 .1 13 2.9 1.9 3.1 

Se 3.9 .6 11 3.3 1.8 2.9 

sm 1.6 .1 7.1 1.4 1.7 1.5 

Sr 
lb 
U 
V 
Y 
Yb 
Zn 
7r 

85 
.28 
1.4 
21 
8.4 
.82 

11 
25 

15 
.1 
.2 
1.8 
.78 
.1 
1.5 
2.4 

1400 
.9 

12 
80 
33 
2.9 

110 
140 

67 
.25 
1.1 
17 
7.0 
.71 
8 
18 

1.8 
1.6 
1.9 
2 
1.9 
1.7 
2.2 
2.4 

57 
.26 
1.2 
17 
7.2 
.74 

13 
20 



	 	 	 			

	

	
	

 

	
	
	  

	
	

	
	

	
		

	
	 		
	

	 		
	 		
	

	  
	

	 	
	

	
	
	

	
	
	 		
	 		
	 		

	 	
	  		
	
	 		
	

	
	
	  
	
	  

Table 74 Descriatinns .nr bituminouS coil samples from West Virginia 
sampl e 

no. 
s t at r county atitu,e Innnitude formation coal Sod Sample 

type 
Sampled 
thickness 
(inches) 

w1R925? 
v1R9253 
v 149254 

w1S9255 
w199256 

west 
west 
west 
west 
west 

virainia 
virqinia 
virainia 
viroinia 
virginia 

logan 
minyo 
mingo 
fling° 
mingo 

374°41n 
5714 11 4n 
375494n 
373406n 
371496n 

°14h11v 
°,7 1 1 615v 
320615v 
R2 0 619. 
R?fl619,4 

kanawha 
kanawha 

kanawha 
kanawha 
kanawha 

winifrele 

alma 
alma 
cedar (trove 
cedar drove 

channel 
channel 

channel 
channel 
channel 

50.0 
42.0 

29.0 
84.0 
3 1 .0 

w1,4 9 257 
v1AYZ58 
v1192i0 

west 
west 
west 

virainia 
viruinla 
virginia 

mingo 
mingo 
Ringo 

373406n 
371621n 

373O35n 

820619w 
129800w 
120311w 

kanawha 
kanawha 
kanawha 

cedar 
upper 
alma 

grove 
cedar grove 

channel 
channel 
channel 

20.0 
33.0 
72.0 

019261 west virginia Logan 37491Rn R1524Cv kanawha upper cedar grove channel 53.0 
v1391,10 west viroinia harrison 391652n 8f1 1 7rll u mnnonnahela redstone channel 28.0 

w15 12°1 
v tgg),:j 

west 
west 

virginia 

virlinia 
harrison 

kanawha 
391652n 
380R40n 

401701w 
8117 ,15w 

monongahela 
kanawha 

pittsburgh 
no. 2 gas 

no. 8 channel 
channel 

82.0 
41,0 

w1°')243 west Virginia mason 385630n 820247w monongahela redstone channel 58.0 
v1.192 , 4 
v1 R92 4 5 

west 
vest 

viruinia 
virginia 

Barbour 
oarbour 

390Re7n 

390927n 
vmp,. 
801010v 

monong ,h, ta 
monongahela 

redstone 
redstone 

Channel 
channel 

61.0 
58.0 

w1192!6 west virginia ores ton 393439n 7 9 3824w allenheny upper freepart channel 48.0 
w1R")2A7 west virginia mOnOngalia 3 9 1710n 400329v monongahela waynesburq channel 42.0 
vls42SS west virginia mononnalla 39373On 80032 1dt. mononaahela wayneshurq channel 47.0 
w1192 .49 west virginia kanawha 381o17n 4128I'v kanawha winifrede channel 72.0 
v1R9299 west Virginia kanawha 3R1617n R12RlRw kanawha winifrede channel 7 2.0 

vi 39271 west virginia Logan 374 9 16n 814755w kanawha winifrede channel 48.0 
v1192 9 2 west vir4i,ia Wyoming 374153n 814110w kanawha hernshaw channel 45.0 
w1892')S west virginia Logan 374048n R14hl0v kanawha lower cedar grove channel 39.0 
w1A294 west virginia logan 1740400 415130w kanawha lower cedar grove channel 49.0 
099295 west virninia Logan 174947n 815130w kanawha upper Cedar grove channel 56.0 

v1872 ./6 weft virctinia Logan 174511n 815108w kanawha camphell creek channel 42.0 
wle192 9 7 west virginia kanawha 341841)n Ai 7,, 7n',u kdmawh a no. 2 gas channel 43.0 
04,0135 west virainia bonne 3R0205n 81543Sv kanawha chilton channel 23.0 
w1R9117 
w1 1$9538 

west 
weSt 

virginia 
virginia 

mingo 
Ringo 

374359n 
3741/.3n 

821117w 
821543v 

kanawha 
kanawha 

upper cedar 
coalhuro 

grove channel 
channel 

31.0 
66.0 

w 14933g west virginia raleigh 375350n R1 1001w kanawha winifrede channel 36.0 
v1 ,9340 west virninia rateigh 175150n Al‘oncw 1,nawh, winifrede Channel 11.0 
w15,441 west virginil raleigh .7515110 a1 itln'.0 k anawh winifrede channel 5.0 
v .14142 west virainia raleinh 173 0 470 S.'w k anawha oowellten channel 8.9 
w11;541 west virqInia raleigh 175047n 815'.3,)v k..nawha Powelltan channel 35.0 



	 	  	 	 	

	
 	

		

		

		

		

 

		

Table 7d Descriptions for 252 bituminous coal samples from West Virginia Continued 

satole ct it e count), latitude longitude formation coal hed s e sampled 

no. type thickness 

(Inches) 
081;44 west vir.linia mlnuo c'W.00n .115r1w kanawha camnbell creel. channel 23.0 

w1 1.9t45 vest viral into mtalo ft1SISOu kanawha camnbell creek channel 47.0 

w1e9.7,4h west virointa i714 , 2n A17,!0cw kanawha alma channel 39.0 

O19347 west virginia einlo 754.52n i1 ;205w kanawha alma channel 22.0 

08934n weSt v minoo 373322n A15435w kanawha lower ceder grove channel 48.0 

vl A9t40 west virtinia mingo 3712n3n 81541'w kanawha lower war eagle channel 35.0 
w1V1h.1 4 west virginia kanawha 3 ,12150n g17613 w kanawha stockton channel 64.0 
w1906nS west virginia kanawha 380179n 812600 w kanawha williamson channel 19.0 

w1906q6 west viroinia kanawha 3g1617n A12317w kanawha Coalburg channel 69.0 

0'3(.16;17 west virginia kanawha 38172Rn 812331w kanawha coalburg channel 65.0 

w1Y0 ,,OR west virlinia kanawha 3816;!in 812132w kanawha winifrede channel 43.0 
w19n6:ig west virninia kanawha 3g1559n 412207w kanawha winifrede channel 44,0 

w19W0 west virginia kanawha 3P1S41n 812822w kanawha coalburg channel 44,0 

w1Y1611 west viroinia kanawha 381611n 812758w kanawha coalburo channel 45.0 
0'40612 west viroinia kanawha 341211n 813505w kanawha no 2 gas Channel 27.0 

090515 vest viroinia kanawha 381152n 813511w kanawha no 2 gas channel 37.0 
w1)0614 west virlirila kanawha 38.1614n 817820w kanawha coalburg channel 42.0 
090615 west viroinia kanawha 381538n R12A4Aw kanawha winifrede channel 45.0 

090616 west virginia fayette 381731n g11146w kanawha eagle channel 27.0 
09061/ west virginia fayette 381203n 811444w kanawha eagle channel 59.0 

w19061i west virginia fayette 3R092P.n S1145w kanawha eagle channel 80.0 

6,1 00610 west virrinia fayette 381021n 811/38w kanawha eagle channel 71.0 

0'10670 west viroinia kanawha 380941n 8122'1w kanawha winifrede channel 56.0 
w1)0621 west virotnia kanawha 38091Rn 812219w kanawha coalburg channel 56.0 

w190672 west viruinia kanawha 380729n 812358w kanawha coalburg channel 65.0 

wllqA!3 west virginia fayette 141454n 811e54w kanawha no 2 gas channel 35.0 
w1',0 6 24 west virginia fayette 111244n ,111649w kanawha eagle channel 33.0 
w1 106,i west virninia fayette 1R124in '111649w kanawha eaale channel 19.0 
0.)0626 west viruinia kanawha 31'1415n 411100w kanawha eagle channel 24.0 
0906l7 west virginia kanawha 381413n 811620w kanawha eagle channel 18.0 

w171,62..: west vireinia kanawha 1 .1470n 111856w kanawha nowellton channel 15.0 
we.,t kanawha 381420n 811854w kanawha 00wellton channel 65.0 

w..St Virginia kantdha 3P1441n 811921w kanawha poQellton channel 53.0 

west virginia kanawha 3 9.1145n 411952w kanawha powellton channel 46.0 
090632 west virginia kanawha 381134n 812056w kanawha coalburg channel 16.0 

td16'5 wet vtrqinia kanadha 3,11119 n M176S6w kanawha coalburg channel 30.0 
w 190S;4 4 ,, ct kandwha 1:11119n A120S6w kanawha coalhurg channel 12.0 
w191/,s 4r,t virgi,la nichnlas 1,q19V)n AOSAWiw kanawha eagle channel 49.0 

nichnlas 1q44n '41SS5 4 i4 irdnawha eagle channel 42.0 
w11')/ west virqinia nichplas iS16 ,6n R101.1,rw kanawha eagle channel 16.0 



	 	
	

 

		

	 	

	

	

	

	 	
	

		
	

	
		
		
		

	
	
	

	

	

	
	

	

	

	
	

 	

Taole 7d Descriptions for 251 oicuminous cool anv,glei from West Virginia Continued 
Saople state county latitude longitude formation coat bed sample sampled 

no. type thickness 
(frith's.) 

0.)1115:8 carat VIr,ttnt.1 nichnlas ti16,(,n P1111t!' w kanawha eagle channel 43.0 

w1 037, 39 

w190641 

west 
west 

vir,iiniA 
virginia 

nicholAt 

nicholas 
‘'10 31n 
3h190Sn 

811 114 1 w 

ACC10?w 

kAnAvha 
kanawha 

no 2 gas 
eagle 

channel 
channel 

61.0 
38.0 

w103A41 
090642 

west 
west 

virgiula 
virginia 

nicholas 
clay 

3 11 1714n 
382651n 

A05057w 
810806w 

ItAnauha 
a l ect heny 

eagle 
upper kittanning 

channel 
channel 

45.0 
39.0 Lo 

0 0 0665 west vir,iniJ wehster A1140Sw new river se well channel 29.0 
w1 01666 
090667 

west 
west 

vtruirita 
virginia 

wet,ster 
wenster 

34?5)7n 

3A?637n 

RnClf,iw 
80A106w 

kanawha 
kanawha 

peerless 
peerless 

channel 
channel 

26.0 
20.0 

0 0 0668 west vtrginia wehster tA5254n 80352 7 w Allegheny lower kittanning channel 46.0 
090669 west vir4inia wehster 387854n 803729w Allegheny upper kittanning Channel 51.0 

0c1670 
090671 

09067? 
090671 

west 
west 

west 
west 

virginta 
virginia 
virginia 
viroinia 

wehster 
wehster 

wehster 

wing° 

187606n 
5a?65(n 

3A)757n 
37i907n 

803456w 
9025 1 nw 
801045w 
821227. 

kanawha 
new river 
new river 
kanawha 

eagle 
fire creek 
sewell 

upper cedar grove 

channel 
channel 
channel 
channel 

43.0 
70.0 
37.0 
32.0 

090674 west virginia mingo 173948n 821159w kanawha camobell creek channel 48.0 

w110 ,i75 west vir9inta minqn 374026n 87143 1w kanawha alma channel '0.0 

090474 west virninia mIngn 375148n 82230Sw kanawha camobell creek channel 32.0 

010677 

0 0 067S 
093679 

west 

west 
west 

wtruinia 

virginta 
virgtnia 

mingo 
mingo 
mingo 

375458n 
37345An 
373458n 

Rl'onn. 
815500w 
815300w 

kanawha 
kanawha 
kanawha 

lower 
lower 
lower 

cedar 
cedar 
cedar 

grove 
grove 
grove 

channel 
channel 
channel 

43.0 
2.0 
6.0 

0 10s!.3 
00)6'11 

01:10'2 

0916',1 
0936%4 

west 
west 
west 

west 
west 

virlinia 
virqinia 
virginia 
virginia 
virginia 

webster 
webster 
wehster 
brook/. 

brooke 

332947n 
iFQ942ri 
382042n 
4n1905n 
401950n 

802509w 
el0750 9 w 
A02500w 
An13nn. 
80113aw 

new river 
new river 
new river 
mnnongahela 
monongahela 

Sewell 
sewell 
seven 
pittsburgh 
pittsburgh 

channel 
channel 
channel 
channel 

channel 

19.0 
29.0 
20.0 
31.0 
49.0 

001A°5 
0/0S'6 
r1 i)6°7 

wlio)22 

0 0 0973 

west 
west 
west 

west 

west 

virninta 

viroiniA 
virninia 
virutnia 
virgintA 

ming() 
ingan 

Itantwha 
tucker 
tucker 

574026n 
374$42n 

1117S5n 

385101n 
1 15 6 45n 

521433w 
R1404Sw 
812044w 
792220w 

792200w 

kanawha 
kanawha 
kdriawha 
kanawha 

kanawha 

alma 
hernshaw 

powellton 
coal a 

coal c 

channel 
channel 
channel 
channel 

channel 

29.0 
20.0 
40.0 
33.0 
17.0 

1, 1/ ,4 
O7172S 

rest 
west 

virttnia 
vtr,,tnia 

tucker 
tucker 

11,0111n 
5'40015n 

70111sw 
70711nw 

kanawha 
kanawha 

coal 
coal 

b 

c 

channel 
channel 

10.0 
14.0 

vi 4J7 26 
w1'.11 '7 

090178 

west 
west 

west 

vtrgtnia 
viruinta 

virginia 

tucker 
raletnh 

raleigh 

59011Sn 
3719(On 

373900n 

797100w 
K10545w 
81034Sw 

allepheny 
new river 

new river 

kittanning 

beckley 
beckley 

channel 
channel 
channel 

8.0 
29.0 
31.0 

0;1117, 
0111'.8 

w1c111 . 0 
w1:1110 

4111111 

west 
west 
west 
west 
west 

virlinia 
virotniv 
viriinta 

virginia 
vtrqinia 

wyominn 
mcdowell 
mcrlowell 
mclowell 
mcdowell 

37‘1S7n 
57,9 ‘in 
577013n 

57307 9 n 
5770 5 5n 

814912w 
AIS?10w 

815710w 
81S4f)Aw 
815059w 

kanawha 
kanawha 
kanawha 

kanawha 
kanawha 

hens creek 
bens creek 

bens creek 

eagle 
douglas 

channel 
channel 
channel 

channel 
channel 

47.0 
40.0 
31.0 
59.0 
24.0 



	 	 	 	

 

	

	

	

	

	

	

		

 

	

		

 

Table 74 Descriptions for 252 bituminous coal samples from West Yirginia Continued 

sample state county latitude longitude formation coal bed sample 

no. type 

w1/111;! L est vIrninia wynminq s7i?S7q 114/41w kanawha gilhert channel 

w191113 west virginia 4Yominq 171257n 414741w kanawha gilbert channel 

w191114 west vlroinli boon, 375256n 41 /6 15w kanawha stockton channel 

w191115 west virginia boone 375612n 8115w kanawha winifrede channel 

w191116 west virginia boone 375612n 413615w kanawha winifrede channel 

091117 west virolnia raleigh 375503n 8177321w kanawha campbell creek channel 
w1)111.1 west virointa raleigh 375S03n Al'i121w kanawha camphell creek channel 
w191119 west virainla minoo 171041n 815257w kanawha alma channel 
w1911?0 west virginia mingo 371041n 815258w kanawha alma channel 
w101121 west virginia raleigh 375143n 313254w kanawha peerless channel 

0911?2 west vIroinla raleilh 375143n 811254w kanawha peerless channel 
091123 west virltnia raleigh 375057n 811125w kanawha camphell creek channel 
w191174 west virginia raleigh 375057n 413325w kanawha campbell creek channel 
091125 west virotnia Logan 374720n 814740w kanawha cedar grove channel 
w191126 west virginia boone 375356n 813340w kanawha stock ton channel 

091127 west vIroinia monnnialia 394049n 795058w cenemaugh bakerstown channel 
0911??. west virginia boone 375356n 811340w kanawha Stockton channel 
w19112n west virginia wynminq 371047n 814710w kanawha qilhert channel 
041110 west virginia mcdowell 173115n 815221w kanawha hens creek channel 
091131 west virginia wyominq 373149n 814724w kanawha douglas channel 

w191137 rqi ni Brooke 401410n $101222w dunkard washington channel 
011133 west vIrgInia boone 375612n 811615w kanawha winifrede channel 
091173 west virginia mnnonqalia 39 1740n 800300w dunkard waynesburg channel 
091179 west virilnla mononctalia 39174On 400100w dunkard waynesburg channel 
0911)J west virginia monongalia 393740n 8011300w dunkard wayneshurg channel 

w1911.M west viroinia monongallA 393740n 80010nw dunkard waynesburq channel 
w1 011;2 ,ost viruinia mononnalia 393740n Armsnow dunkard waynesburg channel 
w1911 0 1 west v l r g inia mnnonqal ,a 193740n 8C0101w dunkard waynesburq channel 
w1911.4 west virgin ia mononnalla 393740n 8('0100w dunkard waynesburg channel 
w1911 4 5 west virginia monongalia 393740n sounnw dunkard waynesburg channel 

w 1Q11 ,6 west viroinla morinnoalii 191740n !-41000w dunkard wayneshurq channel 
w19118/ west virginia monnnoalia i91740n 300100w dunkard wayneshurq channel 
w1,11/.1 west virginia mononnalia 303740n Anninow dunkard wayneshurq channel 
4191149 west virginia .ononnalia 393740n 300300w dunkard wayneshurq channel 
419157? west virqinta mcdowell 171700n 1112650u pocahontas Pocahontas no 4 channel 

0-)11.„, west viroinia rateloh 17411An 81:801w kanawha eagle channel 

w1914.4 
west 
.est 

virninia 

vir3inia 

ral.ioh 

raleigh 

174°13n 
3760 18n 

R1?A1pw 

112P07w 
kanawha 

kanawha 

eagle 

eagle 

channel 

channel 
w1117/,5 west vtrolnla hoon.. 38014nn P1 3577w atlegheny no 5 channel 
w191846 viritnta bonne 5u0(46n 811527w allwnheny no 5 block channel 

sampled 

thickness 

inct, 

11.0 

32.0 

48.0 

24.0 

23.0 

32.0 

24.0 

17.0 

11.0 

30.0 

35.0 

11.0 

30.0 

11.0 

39.0 

36.0 

41.0 

29.0 

38.0 

44.0 

24.0 

6.0 

4.0 

4.0 

6.0 

6.0 

6.0 

12.0 

4.0 

5.0 

6.0 

18.0 

18.0 

54.0 

11.0 

32.0 

12.0 

76.0 

8.0 



	

 

	

 

 
  

Table Td Descriptions for 252 bituminous coal samples from West Virginia Continued 
S0.0l• state county latitude longitude formation coal bed sample sampled 

no. type thickness 
(inches) 

.191t,7 west 1,nnee ‘,11N46n .7-5517w Allegheny no 5 block channel 32.0 
091AAA west vi , linia ming° 574nOln R152flAw kanawha cedar grove channel 51.0 
001° ,0 we:I virginia .cOnwell 571AS4n R1S751w kanawha eaule channel 18.0 
w191 ,71 west vIrlinid *Howell 17)454 n 4157S1w kanawha eagle channel 18.0 
091971 weft vtrninia mcAowell 3727)7n 815645w kanawha bens creek channel 32.0 

w1 0 1M'1 west vir,inia ming° 1749S5n A??5(11w kanawha campbell creek Channel 50.0 
des, virjinia mienn 1/4012n 3)14'.7w kanawha camobell creek channel 40.0 

w191AP4 west virginia vrnowell 377445n '1557‘w new river welch channel 34.0 
w 191,"5 arts viroiniA boone 3R0r76n Al4N54.4 kanawha lower cedar grove channel 22.0 
w191A76 west virginia boone 3808?6n 3143S4w kanawha lower cedar grove Channel 17.0 

w171 0.77 vest virginia hnone 3A(1M2An A14154w kanawha upper cedar grove channel 
.1919/. west virqinia bnone S111'.35n 714311w kanawha campbell creek Channel 33.0 
w1)1 0 / 9 west virtvinia hnone 580P‘On 8147C4w kanawha powellton channel 29.0 
091U.r. west viriinia hoon. 5754(14n A14554w allegheny lower no 5 block Channel 96.0 
0 9 13°1 west virlinia honne 3755S6n A15400w allegheny lower no 5 block channel 55.0 

w1r/19 1 ? west virginia boone 17S5SAn R144nny allegheny upper no S block channel 9.0 

w191Ast( west virginia bnone 375S56n M14400w Allegheny upper no S block channel 77.0 

4/1'714 4 4 west virninia honne 57565An A1415r1w atlenheny lower no 5 block channel 60.0 
w191C;'S west virqinia boone 375A1Sn 811914w kanawha campbell creek channel 27.0 

w1918 10 west Virginia boone 375A15n A13914w kanawha no 2 gas channel 19.0 

w191!kt, west virginia logan 3 7 5411n R1454nw allenheny lower no 5 block channel 37.0 

091APA west virginia Ingan 3754x1n A1454nw allegheny lower no S block channel 20.0 

w191A', 1 west virginia wyo.ing 374675n A 1 7925w kanawha eanle channel 15.0 

091$1r1 west viryinia wyriming 3740)3n '3.17925w kanawha eagle channel 39.0 

091/01 west virniniA hOOn► 3A0A75n 813714w kanawha campbell creek channel 29.0 

091A9) w^st viroinia linnne 3A0A25n 115714w kanawha campbell creek channel 10.0 

011371 west viryinia hnone 5AOAnn 611714w kanawha campbell creek rider channel 10.0 

09149 4 west viryiela hoono 3A0148n °1420flw kanawha coal burg channel 14.0 

w1q1P.V5 west virginia honn• 3A014An A11.2(111w kanawha coal burg channel 25.0 

a#1 9 1 ,1 4 6 west virginia boone 5R0145n Ft142C0w kanawha Coalburg channel 36.0 

w1Q1‘V7 
w1 0 1471 

west 
west 

viruinia 
virginia 

rilelyh 
raleigh 

575)11n 

375111n 

g15NC 4 w 
R131A".w 

allenheny 
allehheny 

upper no 
upper no 

S 
S 

block 
block 

channel 
channel 

28.0 
14.0 

w1 9 1Aw? west virninia raleinh S75)31n MIS3 14 w allegheny upper nO S block channel 20.0 

091903 west virgin).) raleigh 1/1231n 515317w allegheny lower no S block Channel 8.0 

0 9 19)1 west virnini) Logan 374A47n P1S0)Aw allegheny cedar grove channel 48.0 

w1 0 14q, west virninia raleigh 574647n R1:0,!!'w allegheny lower no 5 block Channel 16.0 

w1Q19.:1 west Virginia lngan 3740.44n R151140%4 kanawha campbell creek channel 27.0 

w191q.14 west virginia logan 374(44n 1:15o4n. kanawha ca.nhell creek channel 34.0 

w197711 west vIruinia lngan 574 ,,cnn ')l44) /w kanawha cedar grove channel 28.0 

w19011 west vir4inia lngan 374nInn 8144;7w kanawha cedar grove channel 42.0 



	

	

	
	 	

	
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

		

	

 		
 		

		

		

		

		
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

Table 7 d Descriptions for 252 bituminous coal samples from West Virginia Continued 

sample state county latitude longitude formation coal hed sample sampled 
no. type thickness 

(lncheS1 
002712 west virginia nciowP11 372InIn TI-W1-41w kanawha lower douglas channel 34.0 
w19?713 west virginia mciowelt 372305n 815402w kanawha douglas channel 29.0 
w192714 west virginia mclowell 1722l5n 115007w kanawha douglas channel 30.0 
092715 west virginia wyomino 371545n g1?55Sw new river Pocahontas no 8 channel 40.0 
w192716 west virginia wyoming i7i356n 81?555w new river beckley • channel 45.0 

092717 west virninia wyoming 373°,74n A17529w pocahontas pocahontas no 3 channel 48.0 
w192713 west virginia wyoming 313!.02n 41?531w new river beckley channel 46.0 
w192719 west vircinia Wyoming 373307n 812650w oocahontas oocahontas no 3 channel 64.0 
w1927?') west virginia wyoming 372942n 812200w pocahontas pocahontas no 3 channel 56.0 
w192721 west virginia wyoming 373609n 812331w pocahontas pocahontas no 3 channel 45.0 

092772 west virginia wyominq 573003n A12125w Pocahontas nocahontas no 6 channel 43.0 
092721 west virginia wyoming 373515n 812907w new river sewell channel 38.0 
0927'4 west virginia wyominq 173356n 417555w new river heck ley channel 36.0 
092725 west virginia wvominn 373124n 817206w Pocahontas pocahontas no 3 channel 33.0 
092726 west virginia wyominq 373324n 812206w pocahontas pocahontas no 3 channel 12.0 

0027?7 west virginia wyoming 373324n 817706w Pocahontas Pocahontas no 3 channel 50.0 
092778 west virginia mercer 37?o34n $111456w pocahontas pocahontas no 3 channel 14.0 
0427:79 west virginia mercer 37.7934n A11456w pocahontas pocahontas no 3 channel 16.0 
w12710 west virginia mercer 372934n 811456w pocahontas pocahontas no 3 channel 4.0 
092711 west virginia mercer 372934n 811456w pocahontas pocahontas no 3 channel 55.0 

012732 west viroinia mcdowell 371730n 1313450w nncahontas Pocahontas no 3 channel 43.0 
0977x3 west virginia wyoming 371126n 817704w pocahontas Pocahontas no 3 channel 36.0 
w1W77',4 west virginia Wyoming 373126n 812704w pocahontas pocahontas no 3 channel 21.0 
w192735 west virginia wyominq 373126n 812704w oocahontas pocahontas no 3 channel 59.0 
012736 west virginia hoone 380504n 814401w kanawha cedar grove channel 33.0 

097737 
w192733 

west 

west 

virginie 

virginia 
boone 

wyomino 

340504n 

374553n 

814401w 

814707w 
kanawha 

kanawha 

cedar grove 
he rnshaw 

channel 
channel 

22.0 

26.0 
w192739 west virginia wyominq 374553n (114707w kanawha hernshaw channel 13.0 
w193126 west virginia mango 39251an 801148w no data entered Pittsburgh channel 81.0 
w1 93177 west virginia taylor 391736n 801115w no data entered Pittsburgh channel 84.0 

w1 91128 west viruinia taylor 391918n gn0419w nn data entered Pittsburgh channel 84.0 
w1')!179 vest viruinia harricnn io2i 75n 4n1S49w no data entered pittsburqh channel 74.0 
09'0 west vi r g in i harrison 391440n R07334w no data entered Pittsburgh channel 84.0 
011 3111 viruinia narrison 1?1601n '107557w no data entered pittshurqh channel 53.0 
w13132 west Virginia barhour 390631n 801248w no data entered redstone channel 67.0 

w19',1;; west virginia harbour 110700n 401150w no data entered pittshurqh channel 54.0 
wi',Ix,4/ west vurqinia mercer 373100n 811321w new river sewell channel 5.0 
w1"),,,4; west vIrninia mercer s73100n 81112nw new river sewell channel 4.0 
w19164) virqinia mercer 3/S100n 811370w new river sewell channel 2.0 
w192650 west virginia mercer 375100n A1132Ow new river sewell channel 3.0 



		 	 	 	

	

		 	

	

 
 

	

	

	

 	
	

	

	

	

	

	

	

	

	

	

	

Lab lc id Description!, For 252 bituminous coal samples from West Virginia Continued 

samole state county latitude longitude formation, coal bed sample sampled 
no. type thickness 

( irirhais-A 

W1 (4 .'651 west V1'.:1e1d nercer c 7 c1(11)n 411 WI,/ new river se well Channel 4.0 
W1V26W west virliniA wyne,InQ 5 / ;r3On Plleinnw nrw river heckley channel 9.0 
w1:0651 vest Virtlini, wyn,ini 37in,An 41 1,,(lP w n, river heCkley Channel 10.0 

idl°26S4 west vieninia wynTing .c7cnn, R11W1O w new river beChte'y channel 6.0 
w192655 west virginia ayoming 371010n 811500w new river beckley channel 5.0 

W1976S6 west wirain1,4 wyneling 37sonn glison w new river beckley channel 1.0 
w19?657 west virninia rale , oh 37S740n Filliflw new river beckley channel 3.0 
092658 west virginia imite,oh 37740r, 51111inw new river beckley channel 4.0 
d1926)0 west virainia ralei,h 1/1741)n 51111flw new river heck ley channel 7.0 

.092660 west virginia raleiqh 3737/.0n 8ll1 70w new river beckley channel 12.0 

w192661 west virginia r.ileigh 37374On A11110w new river becktey channel 2.0 

0'066? west v i roin la ratri(1 ,i i7S74fln fa11130w new river beckley channel 2.0 

w197,,h1 west virginia r,llelgh 37174On 4111Ww new river beckley channel 8.0 

w192,,,e,4 west virginia raleinh 171740n 81111nw new river beckley channel 5.0 

w192665 west virginia raleiqh 373705n 811250w 00CahOntAS no 3 channel 9.0 

u1 92656 west virginia raleiqh 171705n 811250w oncahont as no 1 channel 10.0 

092667 west Virginia raleiqh 37s7n5n 81125n. nocahontas no 3 channel 7.0 



	
	

	
	

	 	
	 	 	 	 	 		 	 	 	 	

 

Table 7c -- Proximate and ultimate analyses, heat content, forms-of-sulfur, free swelling; index and ash fusion temperature determinations 
for 1o7 coal samEles Trom11,est 

(All analyses except Kcal/kg, Btu, free-swelling-index and ash fusion temperatures in percent. For each sample number, the analyses arc 
reported three ways; first, as received, second, moisture free, and third, moisture and ash free. All analyses Coal Analyst, Section 
Department of Energy, Pittsburgh, Pa. IS means not determined. 0 for ash fusion temperatures means greater than 1600%.] 

Proximate Analysis Ultimate Analysis meat 01 Combustion 

Sample 
n u mber Moisture 

volatile 
matter 

F 1 x 

C a rbOn Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg 9tu/lb 

w189252 2.5 34.9 
35.8 
40.0 

52.3 
53.6 
60.0 

10.3 
10.6 

5.2 
5.0 
5.6 

74,8 
76.7 
85.8 

1.3 
1.3 
1.5 

7.5 
5.4 
6.1 

0.9 
.9 

1.0 

7,380 
7,570 
8,470 

13,290 
13,630 
15,240 

w189253 1.6 42.1 
42.8 
50.9 

40.6 
41.3 
49.1 

15.7 
16.0 

4.8 
4.7 
5.6 

69.7 
70.8 
84.3 

1.3 
1.3 
1.6 

7.0 
5.7 
6.7 

1.5 
1.5 
1,4 

6,860 
6,970 
8,290 

12,340 
12,540 
14,920 

w1119254 1.5 35.5 
36.0 
38.1 

57.6 
58.5 
61.9 

5.4 
5.5 

5.3 
5.2 
5.5 

79,9 
81.1 
85.8 

1.4 
1,4 
1.5 

6.5 
5.2 
5.5 

1.5 
1.5 
1.6 

7,900 
8,020 
8,490 

14,220 
14,440 
15,770 

w189255 5.7 32.2 
34.1 
36.9 

55.1 
58.4 
63.1 

7.0 
7.4 

4,9 
4.5 
4.9 

72.7 
77.1 
83.3 

1.3 
1.4 
1.5 

13.7 
8.6 
9.3 

.9 
1.0 
'.0 

7,010 
7,430 
8,030 

12,620 
13,180 
14,460 

w189256 1.9 33.5 
34.1 
37.1 

56.9 
58.0 
62.9 

7.7 
7.8 
---

5,1 
5.0 
5.4 

77.2 
78.7 
85.4 

1.4 
1.4 
1.5 

7.6 
6.0 
6.5 

1.0 
1.0 
1 .1 

7,540 
7,690 
8,350 

13,580 
13,840 
15,020 

w189258 5.2 31.3 
33.0 
38.4 

50.2 
53.0 
61.6 

13.3 
14.0 

5.0 
4.7 
5.4 

68.7 
72.5 
84.5 

1.3 
1,4 
1.6 

10.9 
6.6 
7.7 

.8 

.5 
1..; 

6,770 
7,140 
8,100 

12,180 
12,850 
14,940 

w189260 2.0 32.1 
32.8 
36.3 

56.3 
57.4 
63.7 

9.6 
9.8 

4.9 
4.8 
5.3 

75.7 
77.2 
85.6 

1.4 
1.4 
1.6 

6.9 
5.2 
5.8 

1.5 
1.5 
1.7 

7,430 
7,590 
8,410 

13,380 
13,650 
15,140 

w189261 2.6 34.5 
35.4 
59.9 

52.0 
53.4 
60.1 

10.9 
11.2 

5.1 
4.9 
5.6 

73,4 
75.4 
84.9 

1.4 
1,4 
1.6 

7.6 
5.4 
6.1 

1.6 
1.6 
1.8 

7,270 
7,470 
8,410 

13,090 
13,440 
15,130 

w 1 89280 1.5 35.9 
36.4 
42.7 

48.1 
48.8 
57.3 

14,5 
14.7 

5.0 
4.9 
5.8 

68.6 
69.6 
81.7 

1.0 
1.0 
1.2 

8.1 
6.9 
8.1 

2.8 
2.8 
3.3 

6,899 
6,990 
8,200 

12,400 
12,590 
14,760 

w189281 1.4 39.4 
40.0 
44.6 

48.9 
49.6 
55.4 

10.3 
n.4 

5.4 
5.3 
5.9 

72.2 
73.2 
81.8 

1.0 
1 .0 
1,1 

7.3 
6.1 
6.9 

3.8 
3.9 
4.3 

7,320 
7,430 
8,290 

13,180 
13,370 
14,930 

w189282 

w189283 

1.8 

3.6 

33.7 
34.3 
37.3 

34.3 
35.6 
45.5 

56.7 
57.7 
62.7 

41,4 
42.9 
54.7 

7.8 
7.9 

20.7 
71.5 
---

5.4 
5.3 
5.8 

4.6 
4.4 
5.5 

76.1 
77.5 
84.2 

57.9 
60.1 
76.5 

1.4 
1 .4 
1.5 

.7 

.7 

.9 

8.5 
7.n 

7.6 

12,1 
9.2 

11.5 

.8 

.8 

.9 

4.0 
4,1 
5.3 

7,510 
7,640 
8,500 

5,820 
6, 0 40 
7,690 

13,510 
13,760 
14,940 

10,480 
1 0,8/0 
'3,840 

1--1 
1-.' 
OD 



	 	 	

Table 7e -- Proximate and ultimate analyses heat content, forms-of-sulfur, frce-swellintirdex and ash fusion temperature determinations 
for 167 coal s3lilec from West Virltplia. 

Forms of sulfur Ash fusion temperature C' 

Sample Air-dried Free Initial 
number loss Sulfate Pyritic Organic swelling deform, soften. fluid 

089252 0.0 0.00 0.00 0.00 7.0 1,600 0 0 
.00 .00 .00 

.- .00 .00 .00 

089253 .0 .00 .00 .00 7.0 1,470 1,525 1,600 
--- .00 .00 .00 

.00 .00 .00 

w189254 .0 .00 .00 .00 8.0 1,600 0 0 
.00 .00 .00 

--- .00 .00 .00 

089255 .0 .00 .00 .00 1.5 1,230 1,260 1,295 
.00 .00 .00 
.00 .00 .00 

w189256 .0 .00 .00 .00 7.5 1,600 0 0 
.00 .00 .00 
.00 .00 .00 

w189258 .0 .00 .00 .00 6.0 1,445 1,470 1,600 
--- .00 .00 .00 

.00 .00 .00 

089260 .0 .00 .00 .00 7,5 1,230 1,290 1,355 
.00 .00 .00 
.00 .00 .00 

w189261 .0 .00 .00 .00 6.0 1,445 1,470 1,600 
.00 .00 .00 
.00 .00 .00 

089280 .0 .02 1.75 .99 9.0 1,120 1,180 1,215 
.02 1.78 1.01 
.02 2.08 1.18 

w189281 .0 .02 
.02 

2.66 
2.70 

1.10 
1.12 

8.0 0 0 0 

.02 3.01 1.25 

089282 .0 .07 .50 .22 4.5 1,145 1,195 1,230 
.07 .51 .22 
.08 .5S .24 

w189283 .0 .21 3.18 .63 1.0 1,150 1,200 1,230 
.22 3.30 .65 
.29 4.20 .83 



	

  

     

	 	
	 	 	 	 	 		 	 	 	 	

 

 

Table 7e -- Proximate and ultimate analyses, heat content, forms-of-sulfur free7 swellimindex and ash fusion terallerature determinations 
for 167 coal samples from West Virginia. 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample 
number Moisture 

Volatile 
matter 

F i xed 
carbon Ash Hydro yen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w189284 1.2 37.9 
5 5,4 
4 1 .6 

53.1 
53,7 
58.4 

7.8 
7.9 

5.4 
5.3 
5.8 

75.7 
76.6 
83.2 

1.1 
1.1 
1.2 

7.8 
6.8 
7.4 

2.2 
2.2 
2.4 

7,590 
7,680 
8,340 

13,660 
13,830 
15,010 

w189285 1.3 36.3 
36.8 
40.4 

53.6 
54.3 
59.6 

8.8 
8.9 

5.4 
5.3 
5.9 

74.5 
75.5 
82.9 

1.0 
1.0 
1.1 

7.9 
6.S 
7.5 

2.4 
2.4 
2.7 

.7,490 
7,590 
8,340 

13,490 
13,670 
15,010 

u189286 .9 26.8 
27.0 
30.2 

61.9 
62.5 
69.8 

10.4 
10,5 

5.0 
4.9 
5.5 

76.5 
77.2 
86.2 

1.1 
1.1 
1.2 

5.5 
4.7 
5.3 

1.5 
1.5 
1,7 

7,590 
7,660 
8,560 

13,660 
13,780 
15,400 

w 189287 1.7 31.8 
32.3 
36.6 

55.1 
56.1 
63.4 

11,4 
11.6 
---

5.2 
5.1 
5.8 

71.7 
72.9 
82.5 

1.1 
1.1 
1,3 

9.4 
8.0 
9.1 

1.2 
1.2 
1.4 

7,130 
7,250 
8,200 

12,830 
13,050 
14,'60 

w189288 2.0 
---

33.7 
34.4 
40.3 

49.9 
50.9 
59.7 

14.4 
14,7 

5.1 
5.0 
5.9 

68.6 
70.0 
82.1 

1.1 
1.1 
1.3 

8.7 
7,1 
8.1 

2.1 
2.1 
2.5 

6,870 
7,010 
8,210 

12,360 
12,610 
14,780 

w189289 2.5 
---

31.6 
32.4 
39.6 

48.1 
49.3 
60.4 

17.8 
1 8.5 
---

4.9 
4.7 
5.8 

65.4 
67.1 
82.1 

.9 

.9 

1,1 

10.2 
8.2 
10.0 

.8 

.8 
1.0 

6,370 
6,530 
7,990 

11,460 
11,750 
14,380 

w189290 2.0 31.9 
32.6 
38.2 

5 1 .5 
52.6 
61.8 

14.6 
14,9 
---

5.1 
5.0 
5.8 

68.4 
69.8 
8.2.0 

1.1 
1,1 
1,3 

9.8 
8.2 
9.6 

1.0 
1.0 
1.2 

6,780 
6,920 
8,130 

12,200 
12,450 
14,630 

w189291 1.3 29.4 
29.3 
37.1 

49.8 
50.5 
62.9 

19.5 
19,8 
---

4.7 
4.6 
5.8 

66.6 
67.5 
84.1 

1.9 
1.0 
'.3 

7.3 
6.2 
7.9 

.9 

.9 
1,1 

6,580 
6,660 
8,310 

11,840 
12,000 
14,950 

w189292 1.5 33.8 
34.3 
38.1 

54.9 
55.7 
61.9 

9.8 
9.9 
---

5.2 
5.1 
5.7 

75.4 
76.5 
85.0 

1.3 
1.3 
1.5 

7,7 
6.5 
7,2 

.6 

.6 
,7 

7,480 
7,600 
8,440 

13,470 
13,680 
15,190 

w189293 1,8 33.2 
33.8 
35.3 

60.9 
62.0 
64.7 

4,1 
4.2 

5.4 
5.3 
5.5 

80.3 
81.8 
85.3 

1,4 
1.4 
1.5 

8.3 
6.8 
7.1 

.5 

.5 

.5 

7,910 
8,050 
8,400 

14,230 
14,490 
15,120 

w189294 5.9 30.2 
32.1 
34.2 

58.1 
61.7 
65.8 

5.8 
6.? 

4.9 
4.5 
4.8 

71.2 
75,7 
80.6 

1.1 
1 .2 
1.2 

16.5 
12.0 
12.7 

.5 

.5 

.6 

6,770 
7,190 
7,660 

12,180 
12,940 
13,790 

w189295 1.9 33.7 
34.4 
37.6 

55.9 
57.0 
62,4 

8.5 
8.7 

5.2 
5.1 
5.6 

75.1 
76.6 
83.8 

1,1 
1,1 
1.2 

8.4 
6.8 
7.5 

1,7 
1,7 
1,9 

7,430 
7,580 
8,3 1 0 

13,380 
13,640 
14,930 



	
 

 

Table 7c -- Proximate and ultimate analyses. heat content. forms-or -sulfur, free-swelling index and nsh fusion temperature_determinntions 

for lb) coal samples from West Virsini.a. 

Forms of sulfur Asn fusion te.oerature C. 

Sample Air-dried Free Initial 
numoer loss Sulfate Pyritic Orqanic swelling deform. soften. fluid 

.189284 0.0 0.07 1.77 0.41 9.0 1,285 1,350 1,395
.07 1.74 .41 
.08 1.89 .45 

w189285 .0 .16 1.58 .68 9.0 1,240 1,3n5 1,345
.16 1.60 .69 
.18 1.76 .76 

w189286 .0 .05 1.06 .41 9.0 1,440 1,490 1 ,525 
.05 1.0 7 .41 
.06 1.20 .46 

.189287 .0 .05 .73 .43 5.5 1 ,225 1,340 1,390 
.05 .74 .44 
.06 .84 .49 

.189288 .0 .06 1.44 .61 8.0 1,390 1,430 1,470 
.06 1.47 .62 
.07 1.11 .73 

.189289 .0 .02 .32 .49 1.0 1,515 1,540 0 
.02 .33 .50 
.03 .40 .61 

.189290 .0 .05 .34 .59 3.0 1,540 0 0 
.05 .3S .60 
.06 .41 .71 

.189291 .0 .05 .36 .51 5.5 1,540 0 0 
.05 .36 .52 
.06 .45 .64 

.189292 .0 .02 .05 .5? 8.5 1,540 0 0 
.02 .05 .SS 
.02 .06 .59 

w189293 .0 .02 .1 7 .36 7.5 1,430 1,480 1,525 
.02 .17 .3? 
.0? .18 .38 

.189294 .0 .05 .06 .35 .0 1,480 1,530 1,540 
.05 .06 .37 
.06 .07 .40 

.189795 .0 .02 .83 .83 .0 1,325 1,375 1,425 
.02 .8S .85 
.02 .1% .93 



	

	

 

	

     

     

	 	

	 	 	 	
	
	
	
	 	 	 	

 

 

 

apt! asli_rtis 1 on temperaturc- detcnnlnntionn
Table 7e -- Proximate and ultimate analyses, heat con terit 

ror 167 coal same, I es rronLyes t 

Proximate Analysis Ultimate Analysis Heat ot Combustion 

Sa.ole 
number moisture 

Volatile 

matter 

Fixed 

carbon Ash Hydroyen Carbon Nitrogen Oxygen Sulfur Kcal/ky Btu/lb 

4189296 1,4 32.4 
32.9 
16.0 

57.6 
58.4 
64.0 

8.6 
8.7 

5.2 
5. 1 
5.6 

76.6 
77.7 
85.1 

1.1 
1,1 

1.? 

7.9 
6.8 
7 . 4 

9.6 
.6 
.7 

7,590 
7,100 
8,440 

1 3,670 
13,860 
15,190 

4189297 2.2 32.1 
32.8 
36.6 

55.6 
56.9 
63.4 

10.1 
10.3 

5.2 
5.1 
5.7 

73.3 
74.9 

M!.6 

1 . 1 9,4 
7.6 
8.5 

.9 

.9 
1.0 

7,240 
7,4 1 0 
8,260 

13.040 
13,330 
14,870 

4189336 1 . 2 51.5 
52.1 
57.3 

38.3 
''.8 
42.7 

9.0 
9.1 

6.5 
6.4 
7.1 

74.8 
75,7 
83.3 

1.5 
1.5 

1, 

7.2 
6,2 
6.. 

1.0 
1.0 
1.1 

7,830 
7,930 
8, 7 20 

14,100 
14,270 
15,700 

4189337 3 . 0 35.6 
36.7 
40.6 

52.1 
53.7 
59.4 

9 . 3 
9.6 

5.2 
5.0 
5.5 

73.1 
75.4 
83.4 

1.4 
1,4 
1.6 

9.9 
7.5 
8.2 

1.1 
1.1 
1.3 

7,280 
7,5 1 0 
8,300 

13,110 
13,520 
14,950 

089338 4.0 34.5 
35.9 
40.6 

50.5 
52.6 
59.4 

11.0 
11.5 

5.1 
4.8 
5.5 

70.8 
73,7 
83.3 

1.4 
1.5 
1.6 

10.9 
7.7 
8.6 

.8 

.8 

.9 

6,980 
7,270 
8,210 

12,560 
13,080 
14,780 

4189339 2.3 33.4 
34.2 
36.5 

58.0 
59.4 
63.5 

6.3 
6.4 
---

5.2 
5.1 
5.4 

79.3 
81.2 
86.8 

1.5 
1.5 
1.6 

7.2 
5.3 
5.6 

.5 

.5 

.5 

7,820 
8,010 
8.560 

14,080 
14,410 
15,400 

.189340 2.2 28.6 
29.2 
35.4 

52.1 
53.3 
64.6 

17,1 
17,5 

4.6 
4.5 
5.4 

70.3 
71,9 
87.1 

1.3 
1.3 
1.6 

6.2 
4.3 
5.3 

.5 

.5 

.6 

6,840 
6,990 
8,470 

12,310 
12,590 
15,250 

089341 1.4 35.0 
35.5 
39.4 

53.8 
54.6 
60.6 

9.8 
9.9 
---

5.3 
5.2 
5.8 

7 6.0 
77.1 
85.6 

1,4 
1.4 
1.6 

6.8 
5.6 
6.3 

.7 

.7 

.8 

7,570 
7,680 
8,530 

13,630 
13,820 
15,350 

089342 2.6 30.1 
30.9 
34.S 

57.2 
58.7 
65.5 

10.1 
1 0. 4 

5.1 
4.9 
5.5 

75.8 
77.8 
86.8 

1.2 
1.2 
1.4 

7.2 
5.0 
5.5 

.6 

.6 

.7 

7,430 
7,630 
8,5'? 

13,380 
13,740 
15,330 

w189343 1.4 29.5 
29.9 
32.7 

60.6 
61.5 
67.3 

8.5 
8.6 

4.9 
4.8 
5.3 

79.1 
80.2 
87.8 

1.3 
1.3 
1.4 

5.6 
4.4 
4.8 

.6 

.6 

.7 

7,710 
7,820 
8,569 

13,880 
14,080 
15,410 

089344 2.9 32.1 
33,1 
35.5 

58.3 
60.0 
64.5 

6.7 
6.9 

5.? 
5.0 
5.4 

77.9 
80.2 
86.2 

1.4 
1.4 
1.5 

8.0 
5.6 
6.0 

.8 

.8 

.9 

7,690 
7,920 
8,510 

13,840 
14,250 
15,310 

4189346 2.8 31.2 
32.1 
33.9 

60.9 
62.7 
66.1 

5.1 
S.? 

5.2 
5.0 
5.3 

79.4 
81.7 
°6.2 

1.4 
1.4 
1 . S 

8.2 
5.9 
6.2 

.7 

.7 

.8 

7,860 
8,0M0 
8,550 

14,140 
14,550 
15,350 



	

	 	 	

	

Table 7e -- Proximate and ultimate nnalxsesiheat content. forms-of-sulfur ash fusion temperature determinations 
6,7167 coal samples from W,•st 

Forms of sulfur Ash fusion temnerature C' 

Samole 
numoer 

Air-dried 
loss Sulfate Pyr I (IC Organic 

Free 
swelling 

Initial 
deform. soften. fluid 

w189296 0.0 0.02 
.02 
.02 

0.07 
.07 
.03 

0.52 
.53 
.58 

9.0 1,540 0 

w189297 .0 .02 
.02 
.02 

.31 

.32 

.35 

.58 

.59 

.66 

5.5 1,345 1,185 1,425 

w189336 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.50 1,140 1,165 1,195 

w189337 .0 
--

.00 

.00 

.00 

.00 

.00 

.0) 

.00 

.00 

.00 

4.5 1,600 

089338 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

2.5 1,600 0 0 

w189339 .0 
--

.00 

.00 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

6.5 1,600 0 0 

089540 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

3.0 1,600 0 0 

089341 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.5 1,600 0 9 

089342 .0 
--

.00 

.00 

.00 

.00 

.00 

.99 

.00 

.00 

.00 

7.5 1,600 0 0 

w189343 .o 
--

.00 

.00 

.00 

.00 

.00 

.00 

.no 

.00 

.0!) 

6.0 1,600 0 0 

089144 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.no 

7.5 1,480 1,510 1,595 

089346 .0 
--

.00 

.00 

.00 

.00 

.1)0 
.no 

.00 

.00 

.011 

8.5 1.580 1,600 0 



	 	 	

 

 

	

Table 7e -- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and nsh fusion temperature determinations 

for 167-iTilsamples from West Viiiginia. 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample 
number Moisture 

volatile 
mattPr 

Fixed 
carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

.159347 1,4 35.3 
35.8 
37.3 

59.4 
60.2 
62.7 

3,9 
4.,) 

5.3 
5.2 
5.4 

81.6 
42.8 
86.2 

1.5 
1,5 
1,6 

7.0 
5.8 
6.1 

0.7 
.7 

•7 

8,100 
8,220 
8,550 

14,580 
14,790 
15,400 

w190604 2.7 34.5 
35.5 
39.3 

53.3 
54.8 
60.7 

9.5 
9.8 

5.1 
4,9 

5.5 

74.5 
76.6 
84.9 

1.3 
1,3 
1.5 

8.1 
5.9 
6.5 

1.5 
1,5 
1.7 

7,360 
7,570 
8.380 

13,250 
13,620 
15,090 

w190605 1.1 35.7 
36.1 
41,2 

51.0 
51.6 
58.8 

12.2 
12.3 

5.0 
4,9 
5.6 

73.5 
74.3 
84.8 

1,4 
1,4 

1.6 

7.0 
6.1 

6.9 

.9 

.9 
1.0 

7,250 
7,330 
8,360 

13,050 
13,200 
15,050 

.190606 3.1 33.4 
34.5 
39.9 

50.4 
52.0 
60.1 

13.1 
13,5 

5.0 
4.8 
5.6 

70.5 
72.8 
84.1 

1,3 
1.3 
1.6 

9.4 
6.9 
7,9 

.7 

.7 

.8 

6,900 
7,120 
8,230 

12,420 
12,820 
14,820 

w190607 3.1 30.6 
31.6 
39.4 

47.0 
48.5 
6n.6 

19.3 
1 9.9 
---

4.6 
4,4 
5.5 

64.0 
66.0 
82.5 

1.2 
1.? 
1.5 

10.3 
7.8 
9,7 

.6 

.6 

.8 

6,310 
6,510 
x1.130 

11,350 
11,710 
14,630 

.190608 2,4 35.4 
36.3 
40.6 

51.7 
53.0 
59.4 

10.5 
10.8 
___ 

5.1 
5.0 
5.5 

73.8 
75.6 
84.7 

1.3 
1.3 
1.5 

8.7 
6.7 
7.5 

.6 

.6 

.7 

7,270 
7,450 
8.350 

13,090 
13,410 
15,030 

w190609 2.8 
---

33.0 
34.0 
38.8 

52.0 
53.5 
61.2 

12.2 
12.6 
---

4.9 
4.7 

5.4 

72.1 
74.2 
84.8 

1,3 
1,1 

1.5 

8,8 
6.5 
7,4 

.7 

.7 

.8 

7,060 
7,260 
8,310 

12,710 
13,080 
1 4,950 

w190610 3.5 37.2 
38.5 
41.2 

53.2 
55.1 
58.8 

6.1 
6.3 

5.4 
5.2 
5.5 

76.3 
79. 1 
84.4 

1,4 
1.5 
1.5 

9.8 
6.9 
7.4 

1.0 
1.0 
1.1 

7,580 
7,560 
8,390 

13,650 
14, 1 1' 
15,'00 

.190611 3.8 

•- - -

35.8 
37.2 
41.2 

51.0 
53.0 
58.8 

9.4 
9.8 

5.1 
4.9 
5.4 

72.7 
75.6 
83.8 

1,4 
1.5 
1.6 

10.5 
7.4 
8.2 

.9 

.9 
1.0 

7,170 
7,460 
8,260 

12,910 
13,420 
14,870 

w190612 3.1 33.5 
34.6 
40.0 

50.3 
51,9 
60.0 

13.1 
13,5 

4.9 
4.7 
5.4 

69.3 
71.5 
82.7 

1.2 
1.2 
1.4 

8.9 
6.3 
7.3 

2.6 
2.7 
3,1 

6,910 
1,130 
8,240 

12,430 
12,430 
14,830 

w190614 2.6 39.2 
40.2 
42.5 

53.0 
54.4 

57,5 

5.2 
5.3 

5.4 
5.? 
5.5 

77.5 
79.6 
84.1 

1.6 
1.6 
1,7 

9.6 
7.5 
7,9 

.7 

.7 

.8 

7,670 
7,480 
8.320 

13.810 
14,180 

'4,980 

.190615 3.4 
---

35.2 
35.4 
40.1 

52.6 
54.5 
59.9 

8.8 
9,1 

5.1 
4.9 
5.4 

73.4 
76.0 
83.6 

1.5 
1.6 
1.7 

10.2 
7,4 
8.? 

1.0 
',) 
1.1 

7.260 
7,5 1 C 
4,260 

13,060 
13,520 
14,870 



	 	 	 

Table 7e -- Proximate and ultimate anaknes, heat content. forms-of-sulfur , free-swellinsLindex and ash fusion temperature determinations 
for 167 coal samples from West V rv,‘,12,t. 

Form% Of Sulfur Ash fusion temperature C . 

Sasple 
numoer 

Air-dried 
loss Sulfate Pyritic OrqarlIc 

Free Initial 
deform. softer,. fluid 

w189347 0.0 0.00 
.00 
.00 

0.00 
.00 
.00 

0.00 
.00 
.00 

8.5 1,410 1,440 1,495 

w190604 .0 .00 
.00 
.00 

.00 

.n0 

.00 

.00 

.00 

.00 

6.5 1,549 1,590 1,600 

w190605 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.5 1,600 0 0 

w190606 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.0 1,600 0 0 

w190607 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

3.0 1 .600 0 0 

w190608 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.5 1,600 0 0 

w190609 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.0 1,600 0 0 

w190610 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

6.0 1,600 0 0 

w190611 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.5 1,600 0 0 

w190612 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.5 1,290 1,345 1,420 

w190614 .0 .00 
.00 
.0') 

.00 

.00 

.00 

.00 

.00 

.00 

5.5 1,600 0 0 

w190615 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.09 

.00 

4.5 1,609 0 
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 heat content, forms-of-sulfur. free-swel tins index and ash fusion temperature determinationsTable 7e -- Proximate and ultimate analyses̀  
for 10 coal samples from West V i ri.i Ili_ . 

Proximate Analysis Ultimate Analysis Heat of Combustion, 

Sample Volatile Fixed 

n u mber Moisture matter Carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/Kg Btu/lb 

w190616 1.8 33.0 49,4 15.8 4.9 69.8 1.4 7.1 1.0 6,930 12,470 
33.6 50.3 16.1 4.8 71.1 1.4 5.6 1.0 7,050 1 2,700 
40.0 60.0 5./ 84.7 1,7 6.7 I.? 8,410 15,130 

w190617 2.8 34.2 62.9 1.0 5.5 82.5 1.7 8.6 '.7 8.130 14,640 
35.2 63.8 1 .0 5.3 84.9 1.7 6.3 .7 8,370 15,060 
35.6 64.4 5.4 85.8 1.3 6.4 .7 8,450 15,220 

.190618 2.4 31.1 60.7 5.8 5.2 78.4 1.6 8.3 .7 7,730 13,920 
31.9 62.2 5.9 5. 1 80.3 1.6 6.3 .7 7,920 14,260 
33.9 66.1 5.4 R5,4 1.7 6.7 .8 8,420 15,160 

.1 906 19 2.0 34.4 54.6 9.0 5.3 76.0 1.5 6.5 1.7 7,560 13,610
35,1 55.7 9.2 5.2 77.6 1.5 4.8 1.7 7,720 13,890 
38.7 61.3 5.7 85.4 1.7 5.3 1.9 8,500 15,290 

w190620 2.8 36.2 57.1 3.9 5.5 79.4 1.6 8.9 .7 7,900 14,220 
37.2 58.7 4.0 5.3 81.7 1.6 6.6 .7 8,130 14,630 
38.8 61.2 5.6 85,1 1.7 6.9 .8 8,470 15,240 

w190621 3.4 33.4 53.2 10.0 5.1 73.8 1.3 9.? .6 7,290 13,130 
--- 34.6 55.1 10.4 4.9 76.4 1.3 6.4 .6 7,550 13,590 

38.6 61.4 --- 5.5 85.2 1.5 7,1 .7 8,420 15,160 

w190623 2.5 34.8 54.8 7.9 5.3 76.2 1.6 8.2 .8 7,570 13,630 
35.7 56.? 8.1 5.2 78.2 1.6 6.1 .8 7,770 13,980 
38.8 61.2 5.6 85.0 1.13 6.7 .9 8,450 15,210 

w190624 2.3 33.6 54.9 9.2 5.1 76.1 1.5 7,4 .7 7,500 13,500 
34.4 56.2 9.4 5.0 77,9 1.5 5.5 .7 7,680 13,820 
38.0 62.0 5.5 86.0 1.7 6.1 .8 8,470 15,250 

w190625 2.3 35.5 60.2 2.0 5.5 81.8 1.7 8.3 .7 8,110 14,590 
36.3 61.6 2.0 5.4 83,7 1.7 6.4 .7 8,300 14,930 
37.1 62.9 5.5 85.5 1.8 6.5 .7 8,470 15,250 

w190626 1.7 37.5 56.0 4.8 5.4 80.3 1.6 6.8 1.1 7,980 14,370 
38.1 57.0 4.9 5.3 81.7 1.6 5.4 1.1 8,120 14,620 
4fl.1 59.9 5.6 85.9 1.7 5.7 1.2 13,540 15,310 

w190627 1.5 33.6 54.4 10.5 5.0 74.9 1.6 7.2 .8 7,190 13,310 
34. 1 55.2 10.7 4.9 76.0 1.6 6.0 .8 7,510 13,510 
38.2 61.8 5.5 85.1 1.8 6.7 .9 8,400 15,120 

w190628 2.0 37.9 51.5 8.6 5.3 7 6.3 1.5 7.6 .7 7,580 13,640 
' 52.6 8.M 5.2 77.9 1.5 5.9 ./ 7,730 13,970 

42.4 57.6 5.7 85.5 1,7 6.5 .8 8,480 15,260 



	 		 	

Table 7e -- Proximate and ultimate analyses, boat content, forms-of-sulfur, freeIsmFIlinz_jndex and ash fusion temperntore determinations 
for 167 coal samEles from West 

Forms of sulfur Ash fusion temperature C 

Sample 
number 

Air-dried 
loss Sulfate PyritiC Organic 

Free 

Swelling 
Initial 
deform. soften. fluid 

090616 0.0 0.00 
.00 
.00 

0.00 
.00 
.00 

0.00 
.00 
.00 

7.0 1,600 0 0 

090617 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.0 1,205 1,230 1,260 

090618 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.5 1,600 0 0 

090619 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.0 1,300 1,360 1,460 

w190620 .0 
--

.00 
.00 
.00 

.00 
.00 
.00 

.00 
.00 
.00 

7.5 1,600 0 0 

090621 .0 
--

.00 

.on 
.00 

.00 
.00 
.00 

.00 
.00 
.00 

6.0 1,600 0 0 

090623 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.0 1,560 1,600 

090624 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

6.0 1,600 0 0 

090625 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.0 1,340 1,390 1,445 

w190626 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.5 1,415 1,465 1,590 

090627 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.5 1,600 0 0 

090628 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.5 1,600 0 0 
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annly,!.s, Brat content,formc-of-culfuT, free-swelling index and ash fusion termerature determinationsTable 7e -- i'roximatm and 
(cr11(u76,11_,Amflrom W,st 611.ukka. 

Proximate Analysts Ultimate Analysts Heat of Combustion 

Sample Volrt le ri.ed 

number Moisture 'ratter C arbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/kb 

v190679 2.5 16.6 55.9 5.0 5.4 7 8.9 1.6 8.2 0.9 7,840 14,110 
37.5 57.3 5.1 5.3 80.9 1.6 6.1 .9 8,040 14,4 7 0 
39.6 60.4 5.5 85.3 1.7 6.5 1.0 8,470 15,250 

u190630 2.5 15.0 54.6 7,9 5.3 76.7 1.5 7.6 1.0 7 ,580 13,650 
55.9 56.0 8.1 5.2 78.7 1.5 5.5 1 . 0 7,780 14,000 
39.1 60.9 --- 5.6 85.5 1.7 6.0 1.1 8.460 15,230 

w190631 3.0 35.4 co.(1 5.6 5.4 77,5 1,6 8.8 1.1 7,670 13,810 
36.5 57,7 5.8 5.2 79,1 1.6 6.3 1.1 7,010 14,240 
38.7 61.3 5.5 84.8 1.8 6.7 1.2 8.390 15,110 

w190632 2.1 36.1 52.1 9.5 5.2 75.1 1,3 8.1 .8 7,410 13,330 
36.9 53.4 9.7 5.1 76.7 1.3 6.4 .8 7,560 13,620 
40.8 59.2 --- 5.6 85.0 1.5 7.1 .9 8.380 15,080 

w190533 2.1 37.6 51,7 13.6 4.6 71.7 1,1 8.2 .6 6.980 12,560 
31.3 52.8 13.9 4.5 73.2 1.3 6.5 .6 7,130 12,830 
38.7 61.3 --- 5.2 85.1 1.5 7.5 .7 8.280 14,900 

u190634 3.8 35.2 57.0 4.0 5.5 78.7 1,4 9.7 .7 7 ,720 13,900 
36.6 5 9 .3 4.2 5.3 81.8 1.5 6.6 .7 8,030 14,450 
38.2 61.8 5.5 85.4 1.5 6.9 .8 8,380 15,080 

w190635 3.5 32.1 56.9 7.5 5.2 7 6.8 1,4 8.6 .5 7,520 13,540 
13.3 59.") 7.8 5.0 79.6 1.5 5.7 .5 7,800 14,030 
36.1 63.9 5,4 86.3 1.6 6.2 .6 8,450 15,210 

w190636 3.2 35.5 54.5 6.8 5,4 76.7 1.5 8.1 1.5 7,590 13,670 
36. 7 56.3 7.0 5.2 79.2 1.5 5.4 1.5 7,150 14,120 
19,4 60.6 5.6 85.2 1.7 5.8 1,7 8,440 15,190 

w190537 2.5 29.4 56.6 11.5 4,0 71,7 1.5 4.6 3.8 7,180 12,930 
10.2 58.1 11.8 4,7 75.6 1,5 2.4 3.9 7,3 7 0 13.260 
34.2 65.8 5.4 85.7 1.7 2.8 4.4 8.350 15,030 

w190618 3.7 30.0 57.6 8.7 5.0 75.6 1.5 7,7 1.5 7,380 13,280 
11.2 59.8 9.0 4.8 78.5 1 .6 4.6 1.6 7,660 11,790 
34.2 65.8 5.2 86.3 1.7 5.0 1.7 8.420 15,160 

w190639 2.1 13.1 54.2 10.6 5.0 74,5 1.5 6.3 2.1 7,360 13,240 
33.8 55.4 10.8 4.9 7 6.1 1.5 4.5 2.1 7,510 13,520 
37.9 62.1 5.5 85.3 1,7 5.1 2.4 8,430 15,170 

w190640 2.2 13.8 55.8 8.2 4.9 7 6.2 1,3 8.2 1.2 7,420 13,360 
3 4 .6 57.1 8.4 4.8 77.9 1,1 6.4 1.2 7,590 13,660 
37.7 62.3 5.2 85.0 1.5 7.0 1.3 8,280 14,910 
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lije 7c ill t.v••,'s bratcal t (Introit forms-of-sulfur, free-swellijig index and ash fusion temperature determinations 

for 167. t 0,11_spnir I cs.„1rom r)11211;i. 

forms of sulfur Ash fusion temperature C' 

Sample x,r-dripd Fre. InItlAl 
number loss Sulfate Pyritic Orqanic deform. soften. fluid 

w190629 n.o n.nn o.nn 0.00 7.5 1,3)0 1,350 1,410 
.nn .00 .00 
.00 .00 .00 

w190630 .0 .nn .00 .00 7.5 1,315 1,345 1,455 
.00 .on .00 
.00 .00 .00 

w190631 .0 .00 .00 .00 7.5 1,470 1,500 1,590 
.00 .00 .00 
.00 .00 .00 

w190632 .0 .0o .0o .00 7.0 1,600 0 0 
.00 .00 .00 
.00 .00 .00 

w190633 .0 .nn .00 .00 .50 1,600 0 0 
-- .00 .00 .00 

.00 .00 .00 

w190634 .0 .no .nn .00 7.0 1,600 0 0 
-- .no .nn .00 

.00 .00 .00 

w190635 .0 .00 .00 .00 8.0 1,600 0 0 
-- .00 .00 .nn 

.00 .00 .00 

w190636 .0 .00 .00 .00 8.5 1,230 1,345 1,380 
-- .00 .00 .00 

.00 .00 .00 

w190637 .0 .nn .00 .nn 8.0 1,320 1,350 1,420 
.00 .00 .00 
.00 .00 .00 

w190638 .0 .00 .00 .00 8.5 1,600 0 0 
.00 .00 

.00 .00 .00 

0w190639 .0 .00 .00 .00 8.5 1,600 0 
.00 .00 .00 
.nn .00 .00 

w100640 .0 .00 .00 .00 8.0 1,175 1,205 1,260 
-- .00 .00 .00 

.on .00 .00 



	
	

	

     

     

	 	
	 	 	

	 	
	
	

	
	

	
	

 

 

 

	

  

	

Tn1,1, 7c -- Proximate and rritIn.itc annlv.ra , brat votitent,_Corinc-of- sill fur fret- cwr 11 inz index arid ash fusion temprrature dcterrninat ions 
for 167 co_als:imp1 nc_Irom he: t III .1. 

Proxim4to Analysis Ultimate Analysis Heat of Combustion 

Sarno( e 
number mo , sture 

Volatile 
mat t•r 

rixed 

carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w190641 4.2 ,0.1 
31.4 
34,4 

57,4 
59,9 
65.6 

8.3 
8.7 

5.0 
4.7 
5.2 

74.5 
77.8 
85.1 

1.5 
1.6 
1.7 

9.3 
5.1 
6.4 

1.4 
1,5 
1.6 

7,340 
7,660 
8,390 

13.210 
13,790 
15,100 

w190642 3. 9 16.4 
3 7 .9 
43,9 

46.6 
48.5 
56.1 

11.1 
13.6 

5.2 
5.0 
5. 7 

67.9 
20.7 
81.8 

1.2 
1.2 
1,4 

9.0 
5.8 
6.7 

3.6 
3.7 
4,3 

6,790 
7,070 
8.190 

12,230 
12.730 
14,730 

w190665 2. 9 14.1 
35.7 
41,1 

40.1 
50.6 
58.9 

13.8 
14.2 

5 .2 
5.0 
5.9 

68,1 
70.1 
81.8 

1,4 
1.4 
1.7 

9.6 
7.2 
8.4 

1.9 
2.0 
2.3 

6.800 
7.000 
8,160 

12,240 
12,610 
14,690 

w190677 3.9 
---
- -

32.6 
33.9 
35.1 

60.4 
62.9 
64.9 

3.1 
3.2 

5.2 
5.0 
5.1 

78.9 
82.1 
84.8 

1.0 
1.0 
1.1 

11.1 
7.9 
8.2 

.7 

.7 

.8 

7,670 
7.980 
8,250 

13,810 
14,370 
14,850 

w190678 1.0 21,9 
22. 1 
37.4 

16.6 
37.0 
62.5 

41.5 
40. 9 
---

1.7 
3.6 
6.1 

49.2 
49.7 
84.1 

.6 

.6 
1.0 

5.6 
4.8 
8.1 

.4 

.4 

.7 

4,860 
4,010 
8,310 

8,750 
8.840 

14,960 

w190679 .6 2 7 .5 
27.7 

37.5 

45.9 
46.) 
62.5 

)6.0 
26.2 
---

4.5 
4.5 
6.0 

62.8 
61.2 
85.6 

.8 

.8 
1.1 

5.5 
5.0 
6.8 

.4 

.4 

.5 

6,2 4 0 
6,280 
8,500 

11,230 
11,300 
15,300 

w190683 6.1 15.5 
17.8 
40.7 

51.8 
55.2 
59.3 

6.6 
7.0 

5.4 
5.0 
5.4 

71,3 
75,9 
81.7 

1.4 
1.5 
1.6 

13.8 
8.9 
9.6 

1.5 
1.6 
1.7 

7,060 
7,510 
8.080 

12,700 
13,530 
14,550 

w190684 4.8 36.1 
38,1 
41.7 

50.7 
53.3 
58.3 

8.2 
8.6 

5.4 
5.1 
5.6 

71.4 
75.0 
82.1 

1.3 
1.4 
1.5 

11,4 
7.5 
8.2 

2.3 
2.4 
2.6 

7,020 
7,370 
8,070 

12,630 
13,270 
14,520 

w190685 4,8 
---

28.3 
20.7 
32.6 

58.6 
61.6 
67.4 

8.3 
8.7 
---

5.2 
4.9 
5.4 

74.0 
77,7 
85.2 

.9 

.9 
1.0 

10.8 
6.9 
7.5 

.8 

.8 

.9 

7,180 
7,550 
8,2 7 0 

12,930 
13,580 
14,880 

w190927 1.3 17,4 
17.5 
18.2 

78.3 
79.1 
81.8 

3.0 
3.0 

4.7 
4.6 
4.8 

85.9 
8 7 .1 
89.8 

1.5 
1.5 
1.6 

4.2 
3.1 
3.2 

.7 

.7 

.7 

8,280 
8,390 
8.660 

14,910 
15,110 
15.580 

w190928 1.5 16.6 
16.9 
18.5 

73.3 
74.4 
81.5 

8.6 
8.7 

4.5 
4.4 
4.8 

80.6 
81,8 
89.7 

1.5 
1 .5 
1.7 

4.3 
3.0 
3.3 

.5 

.5 

.6 

7 , 77 0 
7,880 
8,640 

13,980 
14,190 
15,550 

w191107 2.5 31,7 
1,2. f) 
34.0 

60.6 
52.2 
66.0 

5.7 
5.8 

5.3 
5.2 
5.5 

78.5 
80.6 
85.6 

1.4 
1.4 
1.5 

7,9 
5.8 
6,2 

1.1 
1.1 
1.2 

7,540 
A ,D4r) 
8,540 

14,110 
14,470 
15,370 

https://annlv.ra


	
	
		

	  

 

Tahle 7e -- Proximate and tiltimAte analyces, heal content, forms-of-sulfur, free-swellins index and nsh fusion temperature determinations. 
for 167. ina.1 %% t V i ri!s . 

Forms of sulfur Ash fuSlon temperature C. 

Samole Air - dr , ed Free Initial 

number loss Sulfate Pyritic Organic SwellIng deform. soften. flu,d 

w190641 0.0 0.00 
.00 
.00 

0.00 
.n0 
.00 

0.00 
.00 
.00 

7.5 1,110 1,1 40 1,200 

wio0642 .0 .00 
.00 
.00 

,on 

.00 

.00 

.0n 

.00 

.00 

6.5 1,145 1,200 1,31n 

w190665 .0 .03 
.05 
.04 

1 .31 
1 .5 
1.57 

.52 

.S4 

.62 

5.0 1,380 1,4 ,5 1,470 

w190677 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

4.5 1,390 1,415 1,470 

w190678 .0 .00 
.00 
.00 

.00 

.00 

.00 

.nn 

.00 

.00 

1.0 1,540 0 

w190679 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.0 1,540 0 0 

w190683 .0 .00 
.00 
.00 

.00 

.00 

.00 

.n0 

.00 

.00 

7.0 1,230 1,29 0 1,360 

w190684 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

6.5 1,145 1,170 1,240 

w100685 .0 .00 
.00 
.00 

.00 

.00 

.00 

.0n 

.00 

.00 

7.0 1,410 1,475 1,520 

w190927 .0 .13 
.11 
.14 

.71 

.21 

.22 

.59 

.40 

.41 

1.0 1,410 1,480 1,540 

w190924 .0 .11 
.11 
.12 

.4? 

.45 

.47 

.02 

.02 

.02 

.50 1,540 0 0 

w191107 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.90 

.00 

9.0 1,225 1,340 1,405 



		 		
			

	 	

 

	

 

 

 

l'ahle 7c -- Proximate AndnitimAt..11 anaiy,os. ncat content, forms-of-sulfur, frec-swel linz_ index and ash fusion temperature determinations
1 ,...1,1cs from IS,_tit Vi rl;rni:r. 

Proximate Anal ys s Ultimate Analysis Heat of Combustion 

Sample Volatile fired 
number moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w191108 3.6 
---

20.1 
30.2 
35.3 

SP.) 
1.11,4 
66.7 

9,1 
9.4 
---

5.4 
5.2 
5.7 

7 5.2 
7 R.0 
86.1 

1.1 
1. , 

1.3 

7,9 
4.0 
5.4 

1.3 
1,3 

1.5 

7,420 
7,700 
8,500 

13,360 
13,860 
15,300 

w191109 2.5 30.2 
31.0 
33.0 

61.2 
62.8 
67.0 

6.1 
6.3 

5.4 
5.3 
5.6 

79.4 
R1,4 

86.9 

1.7 
1.7 

1.3 

7.1 

5.0 
5.3 

.8 

.8 

.9 

7,790 
7,990 
8,530 

. 14,030 
14,390 

15,350 

w191110 2.6 10.5 
3 1 .3 
32.6 

63.1 
64.8 
67.4 

3.8 
3.9 

5.4 
5.2 
5.5 

80.5 
82.6 
R6.0 

.7 

.7 

.7 

8.6 
6.5 
6.7 

1.0 
1.0 
1.1 

7,840 
8,050 
8,370 

14,110 
14,490 
15,070 

w191111 2.7 28.7 

29.5 
31.0 

63.9 
65.7 
69.0 

4,7 
4.8 

5.2 
5.0 
5.3 

R0.8 
83.0 
87.3 

1.6 
1,6 

1.7 

5.8 
3.5 
3.7 

1.9 
2.0 
2.1 

7,990 

8,210 
8,630 

14,380 
14,780 
15,530 

w191112 3.0 27.5 
28.4 

33.4 

54.8 
56.5 
66.6 

14.7 
15.2 
---

4 .8 
4.6 
5.4 

70.4 
72.6 
85.5 

1.4 
1,4 
1.7 

4.4 
1.8 

2.1 

4.3 
4,4 

5.2 

7,080 
7,300 
8,610 

12.750 
13.140 

15.490 

w191113 2.7 26.8 
27.5 
31.5 

58,4 
60.0 
68.5 

12.1 
12.4 

4,9 
4,7 
5,4 

74.4 

76.5 
87.3 

1.2 
1.2 
1.4 

6.7 
4.4 

5.0 

.7 

.7 

.8 

7.300 
7,500 
8,570 

13,140 
13,500 
15,420 

w191114 1.7 25.6 
26.0 
34.7 

48.1 
48.9 
65.3 

24.6 
25.0 

4.4 

4.3 
5.7 

62.1 
63.2 
84.3 

1.0 
1.0 
1.4 

7.3 
5.9 
7.9 

.6 

.6 

.8 

6,110 
6,220 
8,290 

1 1,000 
11,190 
14,930 

w191115 2.2 34.7 
35.5 
36.9 

59.3 
60.6 
63.1 

3.8 
3.9 

5.5 
5.4 
5.6 

80.8 
82.6 
86.0 

1.3 
1.3 
1.4 

8.0 
6.2 
6.4 

.6 
.6 
.6 

7,940 
8,120 
8,450 

14,300 
14,620 
15,210 

w191116 1.8 32.8 
33.4 

36.9 

56.2 
57.2 
63.1 

9.? 
9.4 
---

5,4 
5.3 
5.8 

76.7 
78.1 

86.2 

.7 

.7 

.8 

7.3 
5.8 
6.4 

.7 

.7 
.8 

7,560 
7,700 
8,500 

13,610 
13.860 
15,290 

w191117 1.5 37.6 
33.1 
33.9 

63.6 
64.6 
66.1 

2.3 
7.3 

5.4 
5.3 
5.4 

83.5 
84.8 
86.8 

1.4 
1.4 
1.5 

6.7 
5.4 
5.6 

.7 

.7 

.7 

8,230 
8.350 
8.550 

14,810 
15,040 
15,400 

w191118 2.1 30.0 
30.6 
35.5 

54.5 
55.7 
64.5 

11,4 
13.7 
---

4.8 
4,7 

5.4 

72.6 
74,2 
85.9 

1,1 
1.1 
1.3 

7.3 
5.5 
6.4 

.8 

.8 

.9 

7,170 

7,330 
8,490 

12.910 
13.190 
15,280 

w191119 2.9 14.2 
35.? 
36,4 

59.8 
61.6 

63.6 

3,1 

3.2 
5,4 

5.2 
5.4 

80.9 
83.3 
86.1 

1.3 
1.3 
1.4 

8.6 
6.2 
6.4 

.7 

.7 

.7 

7,900 

8,230 
8.500 

14,390 
14,820 
15,310 
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lahIc 7c -- 1111,,,,te ,naly,es. heat content, forms-of-sulfur, free-swellins index and ash fusion temperature determinations 

I or If, / coal ,..“1•1,-, I Font I Vi A. 

Forms of sulfur Ash fuSlOn temoersture 

S mot e Air-dried Frpp Initial 
nomn., loss Sulfate Pyr t C Orqanic swelling deform. soften, fluid 

w19110g 0.0 0.no 0.00 0.00 8.5 1.445 1,500 1.540 
.nn .00 .00 
.00 .00 .00 

w191109 .0 .nn .00 .00 8.5 1.525 1,540 0 
-- .00 .00 .nn 

.00 .on .no 

w191110 .0 .00 .00 .00 8.5 1,365 1,415 1.480 
-- .00 .00 .00 

.00 .00 .00 

w191111 .0 .00 .00 .00 9.0 1.165 1.200 1,240 
-- .00 .00 .00 

.00 .00 .00 

w191112 .0 .00 .00 .00 9.0 1,105 1.170 1,240 
-- .00 .00 .00 

.00 .00 .00 

w191113 .0 .00 .00 .00 8.0 1.600 0 0 
-- .00 .00 .00 

.00 .00 .00 

w191114 .0 .00 .00 .00 3.5 1,540 
-- .00 .00 .00 

.00 .00 .00 

w191115 .0 .00 .00 .00 8.5 1,410 1,440 1,495 
-- .00 .00 .00 

.00 .00 .00 

w191116 .0 .n0 .00 .00 8.5 1,445 1.470 1.540 
-- .00 .00 .00 

.00 .00 .00 

w191117 .0 .00 .00 .00 9.0 1,600 
-- .00 .00 .00 

.00 .00 .00 

w191118 .0 .00 .00 .00 7,0 1,600 
-- .00 .00 .00 

.00 .00 .00 

.091119 .0 .00 .00 .00 8.5 1.600 0 0 
-- .00 .00 .00 

.00 .00 .00 



	 	

 

 

 

Table 7c -- Proximate and ultimate analyses, heat content, forma-of -sulfur, free-swelling index and ash fusion temperature determinations 
for 167 coal 'samples from West Virl_inia. 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fined 
number Moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w191120 3.2 33.9 
35.n 
35.8 

60.7 
62.7 
64.2 

2.2 
2.3 

5.5 
5.3 
5.4 

80. 7 
83.4 
85.3 

1,3 
1.3 
1.4 

9.7 
7.1 
7.2 

0.6 
.6 
.6 

8,040 
8.300 
8,500 

14,470 
14,950 
15,300 

w191121 3.6 
---

31.4 
32.6 
35.7 

56.5 
58.6 
64.3 

8.5 
8.8 

5.2 
5.0 
5.5 

7 6.2 
79.0 
86.7 

1.2 
1.2 
1.4 

6.7 
3.6 
4.0 

2.2 
2.3 
2.5 

7,390 
7,870 
8,630 

13,660 
14,170 
15,540 

w191122 2.5 30.4 
31.2 
35.5 

55.2 
56.6 
64.5 

11.9 
12.2 

5.0 
4.8 

5.5 

72.9 
74.8 

85.7 

1,0 
1 .0 
1.2 

6.6 
4.5 
5.1 

2.6 
2.7 
3.0 

7,260 
7,450 
8,480 

13,070 
13,410 
15,270 

w191123 2.1 30.4 
31.1 
34,2 

58.4 
59,7 
65.8 

9.1 
9.3 

5.2 
5.1 
5.6 

77.0 
78,7 
86.7 

1.0 
1.1) 
1.1 

7.0 
5.2 
5.8 

.7 

.7 

.8 

7,620 
7,780 
8,580 

13,710 
14,000 
15,440 

w191124 1.4 30.5 
31.0 
33.2 

61.7 
67.6 
66.8 

6.3 
6.4 

5.2 
5.1 
5.5 

79.8 
80.9 
86.5 

1.1 
1,1 
1.2 

6.9 
5.7 
6.1 

. 7 

.7 

.8 

7,900 
8.010 
8,560 

14,220 
14,420 
15,410 

w191125 2.9 37.2 
33.2 
36.7 

55.5 
57.2 
63.3 

9.4 
9.7 
---

5.1 
4.9 
5.4 

74.6 

76.8 
85.1 

1,4 
1.4 

1.6 

8.8 
6.4 
7.1 

.7 

.7 

.8 

7,360 
7,580 
8,390 

13,250 
13,650 
15,110 

w191126 9.9 
---

26.4 
19 .3 
33.7 

51.9 
57.6 
66.3 

11.8 
13.1 
---

5.3 
4 . 7 
5.4 

66.9 
74, j 
85.4 

1.0 
1.1 
1.3 

14.5 
6.3 
7.3 

.5 

.6 

.6 

6,580 
7,310 
8,410 

11,850 
13,150 
15,130 

w191128 2.1 27.1 
27.6 
35.6 

48,8 
49.8 
64.4 

72.1 
22.6 
---

4.5 
4.4 

5.6 

64.2 
65.6 
84.7 

1.0 
1.0 
1.3 

7.6 
5.9 
7.6 

.6 

.6 

.8 

6.350 
6,490 
8,380 

11,430 
11,680 
15,080 

w191129 1.2 72.8 
23.1 
28.6 

56.9 
57.6 
71.4 

19.1 
19.3 

4.4 

4.3 
5.4 

67.9 

68.7 
85.2 

,7 
.7 
.9 

5.8 
4.8 
5.9 

2.1 

2.1 
2.6 

6,670 
6. 7 50 
8,360 

12,000 
12,150 
15,060 

w191130 2.0 30.9 
11,5 
32.4 

64,4 
65.7 
67.6 

2.7 
2.8 

5.6 
5.5 
5.6 

82.5 
84,2 
86.6 

1.0 
1.0 
1.0 

7.4 

5.7 
5.9 

.8 

.8 

.8 

8,070 
8,240 
8,470 

14,530 
14,830 
15,250 

w191131 1.2 75.4 
25.7 
27.5 

67.0 
67.8 
72.5 

6.4 
6.5 

5.1 
5.0 
5,4 

80.8 
81.8 
87.4 

.9 

.9 
1.0 

5.1 
4.1 
4.4 

1.7 
1.7 
1.8 

7 ,920 
8.020 
8.570 

14,260 
14,430 
15.430 

w191133 1.9 30.5 
31,1 
34.3 

58.3 
59.4 
65.7 

9.3 
9.5 
--

5.0 
4.9 
5.4 

76.2 
77,7 
85.8 

1.2 
1.7 
1,4 

7.8 
6.2 
6.9 

.5 

.5 

.6 

7,420 
7,560 
8,350 

1 3,350 
13,610 
15.030 



	 	 	

	

	

	 			  

Table 7e -- mid ult lvc,c,heal content,forms -nf-s fur, free-swcllii index and ash fusion temperature determinations 
fur if, . t.._ (rot; west VI 

Forms of sulfur Ash fusion te.oerature C. 

SamolP Air-dried Fri.** Initial 
number loss Sulfate Pyr it ic Organic swelling deform. soften. fluid 

w191120 0.0 0.00 0.00 0.00 8.0 1,600 0 0 
.ni .00 .on 
.on .00 .00 

w191121 .0 .00 .00 .00 8.5 1,130 1,175 1.295 
.on .0o .00 
.00 .00 .00 

w191122 .0 .nn .00 .00 9.0 1,180 1.230 1,345 
.00 .00 .00 
.00 .00 .00 

w191123 .0 .00 .00 .00 9.0 1,540 0 0 
.00 .00 .00 
.00 .00 .00 

w191124 .0 .00 .00 .00 9.0 1,540 0 0 
.00 .00 .00 
.00 .00 .00 

w191125 .0 .00 .00 .00 7.5 1,600 0 0 
.00 .00 .00 
.00 .00 .00 

w191126 .0 .00 .00 .00 7.5 1,525 1,540 0 
.00 .00 .00 
.00 .00 .00 

w191128 .0 .00 .00 .00 5.5 1,540 0 0 
.00 .00 .00 
.00 .00 .00 

w191129 .0 .00 .00 .00 9.0 1,415 1,465 1,505 
.00 .00 .00 
.00 .00 .00 

w191130 .0 .00 .00 .00 9.0 1,180 1,295 1,360 
.00 .00 .00 
.00 .00 .00 

w191131 .0 .00 .00 .00 9.0 1,200 1,310 1.370 
.00 .00 .00 
.00 .0n .00 

w191133 .0 .00 .00 .00 4.5 1.600 0 0 
.00 .nn .00 
.00 .00 .00 



		
	 	

	 	 	

 

 

Table 7c -- Proximate and t pert _content , Corms-of-sulfur, f ree-swel 1 inig index and ash fusion temperature determinations 

for 1 coal sam,les from ni . 

Proximate Analysis ultimate Analysis Heat of Combustion 

Sample 
number Moisture 

Volatile 
matter 

F ixed 
Carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w191522 6.2 22.5 59,9 11.4 4 , S 70-8 1.0 11,7 0.6 6,740 12,130 
2(..0 63. 9 12.2 4.1 75.5 1.1 6.6 .6 7,180 12,930 
2 7 .3 72.7 4.6 85.9 1.2 7.5 .7 8,180 14,720 

w 1 91862 4.6 26.1 
27.4 

66.1 
6 9 .3 

3.2 
3.6 

5.3 
5.0 

81.4 
85.3 

1.3 
1.4 

6.9 
2. 0 

1.9 
2.0 

8,030 
8,420 

14,460 
15,160 

28.3 71.7 5.2 88.3 1.4 3.0 2.1 8,710 15,680 

w191863 4.0 25.0 61.1 9.9 4.9 74,9 1,1 6.7 2.3 7,410 13,330 
26.3 63.5 10.3 4.6 78.0 1,4 3.3 2.4 ,,, 71 0 13,890 
29.0 71.0 --- 5.2 87.0 1.5 3.7 2.7 8,600 15,480 

w191864 4.2 23.5 44,8 27.5 4.1 56.4 .9 7.7 3.4 5,630 10,140 
--- /4.5 46.8 28.7 3.8 58.9 .9 4.1 3.5 5.880 10,580 

34.4 65.6 --- 5.3 82.6 1.3 5.8 5.0 8.250 14,850 

w191865 3.2 33.6 5 4 .9 11.3 5.0 7 2.3 1.3 9.5 .6 7,080 12,740 
--- 14,7 53.6 11.7 6.8 74.7 1.3 6.9 .6 7,310 13.160 

39.3 60.7 --- 5.4 84.6 1.5 7.8 .7 8.280 14,900 

w191866 2.9 31,9 46.6 18.6 4.7 65.0 1.1 9.4 1.2 6,4 4 0 11.590 
--- 32.9 68.0 19.2 4.5 66.9 1.1 7.0 1.2 6,630 11,940 

40.6 59,4 --- 5.6 82.8 1.4 8.7 1.5 8,200 14,760 

w191867 3.0 36.4 54.8 5.8 5.3 77.0 1.3 9.5 1.1 7,560 13,610 
1 7 .5 56.5 6.0 5.1 79,4 1.3 7.0 1.1 7,790 14,030 
39.9 60.1 --- 5.4 84,4 1.4 7.5 1.2 8,290 14,920 

w191868 2.7 34.2 56.5 6.6 5.3 76.8 1.1 8.7 1.5 7,560 13,790 
15.1 58.1 6.8 5.1 78.9 1.1 6.5 1.5 7,870 14,170 
37.7 62.3 --- 5.5 84,7 1.2 6.9 1.7 8,450 15.200 

w191869 3.2 30.2 51.9 14,7 4.8 66.2 1,2 8.8 4.3 6,790 12,230 
1 1 .2 53.6 15.2 4 .6 68.4 1.? 6.2 4.4 7,020 12.630 
36.8 63.2 --- 5.4 80.6 1.5 7.3 5.2 8.280 14,900 

w191870 2.0 32.6 62.1 3.3 5.4 80.8 1.5 8.0 1.0 8.080 14,540 
33.S 63.4 3.4 5.3 82.4 1.5 6.3 1.0 8,240 14,840 
34,4 65.6 5.5 85.3 1.6 6.6 1.1 8.530 15.350 

w191871 3.2 11.6 62.6 2.6 5.3 80.7 1,5 8.9 1.0 7,980 14,370 
32.6 64.7 2.7 5.1 83.4 1.5 6.3 1.0 8,250 14,850 
33.5 66.5 --- 5.2 85.7 1.6 6.4 1.1 8,470 15,250 

w191872 3.1 3 7 .5 53.1 6.3 5.4 7 5.6 1.3 10.6 .8 7,520 13,530 
38.7 54.8 6.5 5.2 7 8.0 1.3 8.1 .8 7 .7 60 13,960 
41,4 58.6 5.6 83.4 1,4 8.7 .9 8.300 14,930 



	 		

	 			  

1-1 
Table 7c -- Proximity and iiltimate analycoc, heat content, forms-of-sulfur, free-swelling index and ash fusi on temperature determiat ions 

for Its ; coa l :a mt hcct . _ U.) 

Forms of sulfur Ash fusion temperature C. 

Free Initial 

number loss Sulfate Pyritic Organic S welling deform. soften. fluid 
Sample Air-dried 

w191522 0.0 0.°4 
.04 
.05 

0.05 
.05 
.06 

0.49 
.5? 
.59 

1.5 1,350 1,405 1,495 

091862 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

9.0 1,165 1,200 1,280 

001863 .0 
--

.nn 
.00 
.on 

.on 
.00 
.00 

.nn 
.00 
.00 

9.0 1,150 1,175 1,330 

w191864 .0 

- -

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.0 1,145 1,180 1,295 

w191865 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

2.0 1,600 0 0 

091866 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

4.0 1,600 0 

w191867 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.5 1,420 1.450 1,515 

w191868 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.0 1,380 1,415 1,470 

w191869 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.5 1,180 1,215 1.305 

091870 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

9.0 1,180 1,215 1,380 

w191871 .0 
--

.00 
.nn 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

9.0 1,200 1.225 1.350 

091872 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

3.5 1,490 1,600 0 



	 	 	

 

Table 7c -- Proximate And ultimate Analyses, heAt content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
1Wi1617-:wd om west Virxinia..;:amplesTr. 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Samole Volatile Fixed 
number moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w191873 3.2 32.8 
3.9 
37.9 

53.8 
55.6 
62.1 

10.2 
10.5 

5.1 
4.9 
5.5 

73.4 
75.8 
84.8 

1,3 
1.3 
1.5 

9.5 
6.9 
7.7 

U.5 
.5 
.6 

7,210 
7,440 
8,320 

12,970 
13,400 
14,980 

w191878 4.4 15.5 
37,1 
40.2 

52.7 
55,1 
59.8 

7.4 
7,7 
---

5.2 
4.9 
5.3 

72,4 
75.7 
82.1 

1.2 
1.3 
1.4 

11.2 
7.6 
8.3 

2.6 
2.7 
2.9 

7,290 
7,630 
8,270 

13,1 30 
13,730 
14,890 

091880 4.3 37.8 
34,3 
37.4 

54,9 
57,4 
62.6 

8.0 
8.4 
---

5.4 
5.1 
5.6 

74.0 
77.3 
84.4 

1.1 
1.1 
1.3 

10.7 
7.2 
7.8 

.8 

.8 

.9 

7,320 
7,650 
8,340 

13,170 
13,760 
15,020 

w191881 3.4 32.5 
33.6 
38.1 

52.7 
54.6 
61.9 

11,4 
11.8 
-•-• 

5.1 
4.9 
5.5 

72.6 
75.2 
85.2 

1.0 
1.0 
1.2 

9.0 
6.2 
7.0 

.9 

.9 
1.1 

7,160 
7,410 
8,410 

12,890 
13.340 
15,130 

w191882 3.5 31.7 
14.9 
38.8 

53.1 
55.0 
61.2 

9.7 
10.1 
---

5.3 
5.1 
5.7 

73.8 
76.5 
85.0 

1.2 
1.2 
1.4 

9.1 
6.2 
6.9 

.9 

.9 
1.0 

7,290 
7,550 
8.400 

13,120 
13,600 
15,120 

w191883 3.1 16.3 
37.5 
39.7 

55.1 
56.9 
60.3 

5.5 
5.7 
---

5.6 
5.4 
5.8 

77.7 
80.2 
85.0 

1.0 
1.0 
1.1 

9.5 
7.0 
7.4 

.7 

.7 

.8 

7,670 
7,920 
8,390 

13,810 
14,250 
15.110 

091884 2.8 
---

29.7 
30.6 
37.2 

50.1 
51.5 
62.8 

17,4 
17.9 
---

4.7 
4.5 
5.5 

66.8 
68.7 
83.7 

1.0 
1.0 
1.3 

9.4 
7.1 
8.7 

.7 

.7 

.9 

6.580 
6,770 
8.250 

11,850 
12,190 
14,850 

w191885 1.8 37.3 
38.0 
40.8 

54.1 
55.1 
59.2 

6.8 
6.9 
---

5.7 
5.6 
6.0 

77.8 
79.2 
85.1 

1.1 
1.1 
1.2 

7.8 
6.3 
6.8 

.8 

.8 

.9 

7,780 
7,920 
8.510 

14,000 
14,260 
15.320 

091886 2.4 33.4 
34.2 
37.7 

55.2 
56.6 
62.3 

9.0 
9.2 
---

5.3 
5.2 
5.7 

74.9 
76.7 
84.5 

1.1 
1.1 
1.2 

8.9 
6.9 
7.6 

.8 

.8 

.9 

7,490 
7,670 
8.450 

13.480 
13,810 
15,210 

w191887 3.6 
---

35.7 
37.0 
39.1 

55.7 
57.8 
60.9 

5.0 
5.2 
---

5.4 
5.2 
5.5 

77.0 
79.9 
84.2 

1.1 
1.1 
1.2 

10.4 
7.5 
7.9 

1.1 
1.1 
1.2 

7,640 
7,930 
8,360 

13,760 
14,270 
15,050 

w191888 3.1 30.1 
31.1 
38.2 

48.6 
50.2 
61.8 

18.2 
18.8 
---

4.7 
4.5 
5.5 

66.1 
68.2 
84.0 

.8 

.8 
1.0 

9.5 
7.0 
8.6 

.7 

.7 

.9 

6,490 
6.700 
8.250 

11,690 
12.060 
14.850 

091889 4.7 30.2 
31.7 
33.1 

61.0 
64.0 
66.9 

4.1 
4,3 

5.6 
5.3 
5.6 

70,1 
83.0 
86.7 

1.0 
1.0 
1.1 

7.7 
3.7 
3.9 

2.5 
2.6 
2.7 

7,840 
8,230 
8.600 

14.120 
14,820 
15.480 



 

	 	 	 	 

Table 7e -- Proximate and ultimate analyses, heat content, formc-or-sulfur, free swelling index and ash fusion temperature determinations 
srg 

Forms of sulfur Ash fusion temperature C. 

Sample Air-dried Free Initial 

number loss Sulfate Pyr 1 t 1 C Organ , C swelling deform. soften. fluid 

w191873 0.0 o.nn 0.00 0.00 5.0 1,405 1.545 1,600 
.00 .00 .00 
.00 .00 .00 

w191878 .0 .00 
.nn 

.00 

.00 
.00 
.00 

4.5 1,140 1,250 1,370 

.00 .00 .00 

w191880 .0 .09 
.00 

.00 

.00 
.00 
.00 

7.0 1,540 0 0 

.00 .00 .00 

w191881 .0 .00 .00 .00 7.5 1,540 0 0 
.00 .00 .00 
.00 .00 .00 

w191882 .0 .no 
.00 

.00 

.00 
.00 
.00 

7.0 1,540 

.00 .00 .00 

w191883 .0 .no .00 .00 7.5 1,540 0 0 
.00 .00 .00 
.00 .00 .00 

w191884 .0 .on .00 .00 6.0 1,540 0 0 
.09 .00 .00 

--. .00 .00 .00 

w191885 .0 .00 .00 .00 9.0 1,465 1,525 1,540 
.00 .00 .00 
.00 .00 .00 

w191886 .0 .00 .00 .00 9 .0 1,540 0 0 
.00 .00 .00 
.00 .00 .00 

091887 .0 .01 .00 .00 7.0 1,470 1,530 1,540 
.00 .00 .00 
.00 .00 .00 

w191888 .0 .00 
.9n 

.00 

.00 
.00 
.00 

1.5 1,540 0 0 

.00 .00 .00 

w191889 .0 .00 .00 .00 9.0 1,165 1,220 1,250 
.00 .00 .00 
.00 .00 .00 



	 	 	

 

 

Table le -- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swe 1 ling index and ash fusion temperature determinations 
for 16 7 coal 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fixed 
number MOISture mat ter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w191890 2.6 28.1 
78.9 
31.5 

61.0 
62.6 
68.5 

8.3 
8.5 

5.2 
5.0 
5.5 

7 7.6 
79,7 
87.1 

1.2 
1.2 
1.3 

6.6 
4.4 
4.8 

1.1 
1.1 
1.2 

7,670 
7,870 
8,600 

13,800 
14,170 
15,490 

w191894 3.9 
---

33.9 
15.3 
37.4 

56.8 
59.1 
67.6 

5.4 
5.6 

5.7 
5.5 
5.8 

76.4 
79.5 
84.2 

1.3 
1.4 
1.4 

10.4 
7.2 
7.6 

.8 

.8 

.9 

7,560 
7,860 
8.330 

13.600 
14.150 
14,990 

w1Y1tIVI 1.4 

25.2 
41.4 

14.4 
35.6 
58.6 

l/.10 
39.2 

C.0 
t.7 
6.2 

69.9 
82.1 

.8 
1.4 

8.4 
5.6 
9.2 

. 7 

.7 
1.2 

4,,10 
4,870 
8.020 

8,471) 
8.770 

14,430 

w191897 6.6 
---

30.3 
32.4 
34.7 

57.0 
61.0 
65.3 

6.1 
6.5 
---

5.3 
4.9 
5.2 

72.9 
78.1 
83.5 

1.0 
1.1 
1.1 

14.1 
8.8 
9.4 

.6 

.6 

.7 

7,080 
7,580 
8.110 

12,750 
13,650 
14,600 

w191898 5.5 
---

28.3 
29.9 
34.6 

54.0 
57.1 
65.6 

12.2 
12.9 
---

5.0 
4.6 
5.3 

68.3 
7 2.3 
83.0 

1.0 
1.1 
1.2 

12.9 
8.5 
9.7 

.6 

.6 

.7 

6,650 
7,040 
8.080 

11,970 
12,670 
14,540 

w191899 4.3 31.8 
33.2 
57.9 

57.1 
54.4 
62.1 

11.8 
12.3 
---

5.4 
5.1 
5.9 

71.3 
74.5 
85.0 

1.0 
1.0 
1.2 

9.8 
6.2 
7.1 

.7 

.7 

.8 

7,030 
7,350 
8,380 

12.660 
13,230 
15.090 

w191900 4.3 
---

31.1 
32.5 
36.0 

55.4 
57.9 
64.0 

9.2 
9.6 
---

5.3 
5.0 
5.6 

74,3 
77.6 
85.9 

1,1 
1.1 
1.3 

9.4 
5.8 
6.4 

.7 

.7 

.8 

7,320 
7,650 
8,460 

13,170 
13.760 
15.230 

w191901 2.3 34.1 
34.9 
38.1 

55.5 
56.8 
61.9 

8.1 
8.3 

5.3 
5.2 
5.6 

75.9 
77.7 
84.7 

1.1 
1.1 
1.2 

7.8 
5.9 
6.4 

1.8 
1.8. 
2.0 

7,550 
7,730 
8.430 

13,590 
13,910 
15,170 

w191002 6.6 30.3 
32.4 
33.3 

60.6 
64.9 
66.7 

2.5 
2.7 
---

5.8 
5.4 
5.6 

78.2 
R3.7 
86.0 

1.0 
1.1 
1.1 

11.8 
6.4 
6.5 

.7 

.7 

.8 

7,710 
8.250 
8,480 

13,870 
14,850 
15,260 

w192710 1.7 31.7 
32.2 
36.2 

55.8 
56.8 
63.8 

10.8 
11.0 

5.2 
5.1 
5.7 

75.1 
76.4 
85.8 

1.1 
1,1 
1.3 

7.1 
5. 7 
6.4 

.7 

.7 

.8 

7,430 
7,560 
8,490 

13,370 
13,600 
15.280 

w192711 2.6 32.5 
35.4 
34.9 

60.6 
6?.2 
65.1 

4.3 
4.4 
---

5.7 
5.6 
5.8 

R0.3 
82.4 
86.3 

1.0 
1.0 
1.1 

8.0 
5.8 
6.1 

.7 

.7 

.8 

7,910 
8.120 
8.500 

14,240 
14,620 
15.300 

w192712 1.5 24,5 
24.9 
25.8 

70.4 
71.5 
74.2 

3.6 
3.7 

4.8 
4.7 
4.9 

84.2 
85.5 
88.7 

1,4 
1,4 
1.5 

5.4 
4.1 
4.3 

.6 

.6 

.6 

8,240 
8.360 
8,680 

14,830 
15.060 
15,630 



	 	 	 	 	

 

	 	

'fable 7e -- lilt I nut liq-.11 formc-of-,ullur, free-swe I lin index and ash fusion to turp determi nat ions 

corms Of sulfur ASh fusion te.DeratUre 

Samolm Air-dr,pd FrOP Initial 
numb., loss Sulfate Pyritic Organic swelling deform. soften. fluid 

w191890 0.0 0.00 
.00 
.00 

0.00 
.00 
.00 

0.00 
.00 
.00 

8.0 1.540 0 0 

w191894 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

6.5 1,540 0 0 

091805 .0 .01 
.00 
.00 

.00 
.00 
.00 

.00 
.00 
.00 

1.0 1,540 0 0 

u191897 .0 .00 
.nn 
.00 

.00 
.00 
.00 

.00 
.10 
.no 

1.0 1,540 0 0 

w191898 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.no 

1.0 1.540 0 0 

w191899 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

9.0 1,540 0 0 

u191900 .0 .00 
.00 
.00 

.on 

.00 

.00 

.00 

.00 

.00 

5.0 1,540 0 0 

w191901 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

9.0 1,340 1,395 1,440 

w191902 .0 .01) 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.5 1,540 0 0 

w192710 .0 
--

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.5 1,540 0 0 

092711 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

9.0 1,540 0 0 

092712 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.5 1,095 1,140 1.155 



	 	 	

 

 

Table 7e -- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 167 coal samples from West Virginia. 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample 
number moisture 

VO(atIte 

matter 

fi xed 
carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w192713 1.4 26.9 
27.3 
28.6 

67.2 
68.2 
71.6 

4.5 
4.6 
---

5.3 
5.2 
5.5 

82.0 
83.2 
87.1 

1.6 
1.6 
1.7 

5.8 
4.6 
4.8 

0.8 
.8 
.9 

8.120 
8.240 
8,630 

14,620 
14,830 
.15,540 

01,714 1.1 ,, ...1 
)1.5 
27.2 

r.t.t 
68.1 
72.8 

r,.I 
6.1 

'',.n 
4.9 
5.2 

nn.ri 
81.0 
87.4 

1.6 
1.6 
1.7 

5.2 
3.9 
4.2 

1.1 
1.3 
1.4 

7,9An 
8,100 
8,640 

14,370 
14,590 
15.550 

w192715 1.5 18.3 
18.6 
19.9 

73.8 
74.9 
80.1 

6.4 
6.5 
---

4.6 
4,5 
4.8 

82.0 
83.2 
89.0 

1.4 
1.4 
1.5 

4.1 
2.8 
3.0 

1.5 
1.5 
1.6 

7,990 
8,120 
8,680 

14,390 
14,610 
15.620 

w192716 9.5 19.3 
21.3 

22.1 

68.2 
75,4 
77.9 

3.0 
3.3 

5.4 
4.8 
5.0 

78.0 
86.2 
89.1 

1,4 
1.5 
1.6 

11.0 
2.8 
2.9 

1.2 
1.3 
1.4 

7.610 
8.400 
8,690 

13,690 
15.130 
15.650 

w192717 1.2 16.4 
16.6 
19.8 

66.5 
67,5 
80.2 

15,9 
16.1 
---

4.2 
4.1 
4.9 

73.7 
74.6 
88.9 

1.0 
1.0 
1.2 

4.5 
3.5 
4.1 

.7 
.7 
.8 

7.090 
7,180 
8.560 

12,770 
12,930 
15,400 

w192718 2.5 18.8 
19,3 
20.9 

71.3 
73.1 
79.1 

7,4 
7.6 
---

4.7 
4.5 
4.9 

79.6 
81.6 
88.3 

1.3 
1.3 
1.4 

5.5 
3.4 
3.6 

1.5 
1.5 
1.7 

7,790 
7,990 
8.640 

14.020 
14,380 
15,560 

w192719 1.6 16.8 
17,1 
19.1 

71.0 
72.2 
80.9 

10.6 
10.8 

4,4 
4,3 
4.8 

78.5 
79.8 
89.6 

1.1 
1,1 
1.3 

4.3 
2.9 
3.3 

1,1 
1.1 
1.3 

7,580 
7,710 
8.640 

13,650 
13,870 
15.550 

w192721 1.7 1 7.8 
18.1 
20.0 

71.3 
72.5 
80.0 

9.2 
9,4 
---

4.4 
4.3 
4.7 

80.0 
81.4 
89.8 

1.1 
1.1 
1,2 

4.4 
2.9 
3.2 

.9 

.9 
1.0 

7,670 
7,800 
8.600 

13,800 
14,040 
15.490 

092722 1,7 18.9 
19.2 
20.2 

74.8 
76.1 
79.8 

4.6 
4.7 

6.7 
4.6 
4.8 

85.2 
86.7 
90.9 

1.3 
1.3 
1.4 

3.7 
2.2 
2.3 

.5 

.5 

.5 

8,180 
8.320 
8,730 

14,730 
14,980 
15.720 

w192723 1.9 23,1 
23.5 
74.4 

71.7 
73.1 
75.6 

3.3 
3.4 

5.0 
4.9 
5.1 

84.8 
86.4 
89.5 

1,5 
1.5 
1.6 

4.5 
2.9 
3.0 

.9 

.9 

.9 

8.290 
8.450 
8,740 

14,920 
15.210 
15,740 

W19/ 7/4 1.6 20.)) 
20.3 
21.0 

75.3 
76.5 
79.0 

3.1 
3.2 

5.0 
4.9 
5.1 

85.1 
86.7 
89.5 

1.4 
1,4 
1.5 

4.4 
3.0 
3.1 

.8 
.8 
.8 

8.310 
8,440 
8.720 

14,950 
15,190 
15.690 

w192725 2.7 14.8 
15.7 
17.1 

71.7 
73.7 
82.9 

10.8 
11.1 

4.3 
4.1 
4.6 

78.4 
80.6 
90.6 

1,1 
1.1 
1.3 

4.9 
2.6 
2.9 

.5 

.5 

.6 

7.500 
7,710 
8.670 

13.500 
13,870 
15,610 



 
	 	

	 		 	 

Table 7e -. rr.,x imAte Apd tiltIm.it. A.Aly,c5. n it ((intent, forms-of-solfur, free-swrIling index and ash fusion temperature determinations 
for-..1o7 V)Fin . 

fOrmS Of Sulfur Ash fusion temperature C • 

Sampta 41r-drier:, Free Initial 
number loss Sul fate Pyr +tit Organic swelling deform. soften. fluid 

092713 0.0 0.01 o.on 0.00 9.0 1,380 1,430 1,495 
.00 .00 .00 
.00 .00 .00 

092714 .o .00 .on .nn 9.0 1,170 1,215 1,270 
-- .00 .00 .00 

.00 .00 .00 

092715 .0 .00 .00 .00 9.0 1,115 1,200 1,260 
.00 .00 .00 
.00 .00 .00 

092716 .0 .00 .00 .00 9.0 1,320 1,365 1,415 
-- .00 .00 .00 

.00 .00 .00 

w192717 .0 .00 .00 .00 6.5 1,540 0 0 
.00 .00 .00 

- - .00 .00 .00 

092718 .0 .00 .00 .00 9.0 1,230 1,320 1,380 
.00 .00 .00 
.00 .00 .00 

w192719 .0 .00 .00 .00 7.0 1,340 1,405 1,475 
.00 .00 .00 

- - .00 .00 .00 

092721 .0 .00 .00 .00 5.5 1,430 1,500 1,540 
-- .00 .00 .00 

.00 .00 .00 

w192722 .0 .00 .00 .00 7.0 1,360 1,420 1,490. 
-- .00 .00 .00 

.00 .00 .00 

092723 .0 .on .00 9.0 1,175 1.235 1,285 
-- .00 .00 .00 

.00 .00 .00 

w192724 .0 .00 .00 .00 9.0 1,540 0 0 
-- .00 .00 .00 

.00 .00 .00 

092725 .0 .00 .00 .00 4.0 1.440 1.490 1,535 
.00 .09 .00 

- - .00 .00 .00 

https://tiltIm.it
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, 
for c 6:1'1 cami,I ;7c-fro'm 1r1-11:1 

Tattle 7e -- Proximate and ultimite analvses. heat content, forms-of-sn4 fir, free-swelling index and ash fusion temperature determinations 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Samole Volatile Fixed 
number Mo,sture mat t•r carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

092726 1.8 15.3 76.0 6.9 4.5 82.9 1.1 4.0 0.6 7,910 14,230 
15.6 77.4 7.0 4,4 84,4 1,1 2.4 .6 8,050 14,490 
16.8 83.2 --- 4.7 90.8 1.2 2.6 .7 8,660 15,590 

w192727 1.7 16.1 75.0 7.2 4,3 82.8 1.2 4.0 .5 7,910 14,240 
16.4 76.3 7.3 4.2 84.2 1.2 2.5 .5 8,050 14,490 
17.7 82.3 --- 4.5 90.9 1.3 2.7 .5 8,680 15,630 

092728 1.5 16.8 71.1 10.6 4.2 79.2 1.2 4.3 .5 7,670 13,800 
17.1 72.2 10.8 4.1 80.4 1.2 3.0 .5 7,780 14,010 
19.1 80.9 4.6 90.1 1.4 3.4 .6 8,720 15.700 

092729 2.0 17.2 77.0 3.8 4.7 85.4 1.3 4.1 .6 8,290 14,920 
17.6 78.6 3.9 4.6 87.1 1.3 2.4 .6 8,460 15,220 
18.3 81.7 4.8 90.7 1.4 2.5 .6 8,800 15,840 

092730 .9 12.8 60.3 26.0 3.4 66.1 .8 3.3 .4 6.250 11,260 
-- 12.9 60.8 26.2 3.3 66.7 .8 2.5 .4 6,310 11,360 

17.5 82.5 --- 4.5 90.4 1.1 3.4 .5 8,560 15,400 

w192731 1.6 17.4 75.2 5.8 4,5 83.2 1.2 4.8 .5 8.090 14,570 
17,7 76.4 5.9 4,4 84.6 1.2 3.4 .5 8,230 14,810 
18.8 81.2 4.7 89.8 1.3 3.6 .5 8,740 15.730 

w192733 1.5 17.3 74,4 6.8 4.4 82.6 1.2 4.5 .5 7,960 14,330 
17.6 75.5 6.9 4.3 83.9 1.2 3.2 .5 8.080 14,550 
18.9 81.1 --- 4.6 90.1 1.3 3.5 .5 8.680 15.630 

w192734 2.0 17.0 76.5 4.5 4.5 84.8 1.3 4.4 .5 8,180 14,720 
17.3 78.1 4.6 4.4 86.5 1.3 2.7 .5 8.340 15,020 
18.2 81.8 4.6 90.7 1.4 2.8 .5 8,750 15,740 

w192735 1.9 17.1 75.1 5.9 4.5 83.3 1.2 4.6 .5 8.040 14,470 
17,4 76.6 6.0 4.4 84.9 1.2 3.0 .5 8,190 14,750 
18.5 81.5 4.7 90.3 1.3 3.2 .5 8.720 15,690 

w192736 2.5 36.0 55.3 6.2 5.5 75.7 1,1 8.3 3.2 7,640 13,760 
36.9 56.7 6.4 5.4 77.6 1.1 6.2 3.3 7,840 14,110 
39.4 60.6 --- 5.7 82.9 1.2 6.7 3.5 8..70 15,070 

48.4 12,160w192737 2.3 33.1 16.2 5.2 67.4 1.0 8.4 1.8 6,760 
33.9 49.5 16.6 5.1 69.0 1.0 6.5 1.8 6,910 12,450 

40.6 59.4 --- 6.1 82.7 1.2 7.8 2.2 8,290 14,920 



		  

	

	 	 	 	

Table 7c -- Proximate t umity content, forma-of-sulfur, f rec-swel 1 ins index and ash fusion temperature determinations 
r- fur wyst. Virg 

Forms of sulfur Ash fusion temperature C' 

Samule Air-dried Free Initial 
number loss Sulfate Pyritic OryAmiC swelling deform. soften. fluid 

w192726 0.0 o.no 
.00 
.00 

o.nn 
.00 
.00 

0.00 
.00 
.00 

4.0 1,540 0 0 

092777 .0 
---
---

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

3.0 1,540 0 0 

w192728 .0 .00 
.no 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.0 1,540 0 0 

w192729 .0 

--.1. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

9.0 1,465 1,520 1,540 

w192730 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.0 1,540 1,540 1,540 

w192731 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

9.0 1,540 0 0 

w192733 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.nn 

.00 

7.0 1,255 1,320 1,365 

092734 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

9.0 1,190 1,245 1,315 

092735 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.5 1,315 1,370 1,435 

w192736 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

6.5 1,100 1,140 1,170 

w192737 .0 .00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

6.0 1,430 1,480 1,535 



 
 

Taple 7f -- Major and minor oxide and trace clement comprrnqion of the laboratory ar.b of 252 coal samples from West„
[Values in percent or parts-per-million. Coal ached a 52!) C. C. means less than the value Chown; N, not derecrea: if, Tiot determined; S after 

element title indicates determinations by automatic plate reading computer assisted, emission spectrographic analyses. The standard deviation 
of any single answer should be taken as plus SO% and minus 35., Methods of analyses for other elements as shown in figure.] 

Sample Ash SIO2 A1203 Cad mg0 Na20 K20 Fe203 TiO2 P205 Sample
number (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) number 

w189252 
w189253 
.189254 
089255 
.189256 

9,4 
15.4 

4.8 
6.8 
7.0 

55 
54 
48 

47 
51 

26 
25 
34 
23 
30 

0.63 
.39 

1.2 
4.6 
.44 

0.53 
.71 
.58 

1.1 
.55 

0.71 
.38 

1.2 
1.4 
1.5 

2.2 
2.5 
1.2 
.89 

3.0 

4.5 
6.0 
2.6 
2.2 
2.2 

1.4 
1.1 
1.6 
1.6 
1.1 

1.0L 
1.01. 
1.01. 
1.01. 
1.0L 

w189252 
.189253 
089254 
089255 
w189256 

.189257 
w189258 
w189259 
w189260 
089261 

4.0 
12.4 

8 
8.8 
9.6 

38 
56 

8 
36 
51 

25 
25 

8 
18 
25 

.99 

.60 
8 
.70 
.92 

.51 

.94 
8 
.91 
.51 

1.3 
.85 
8 
.40 
.54 

.96 
3.2 

8 
2.1 
2.1 

2.2 
4.4 

B 
12 
7.8 

1,4 
1.2 

B 
.94 

1.3 

1.0L 
1.0L 

8 
1.0L 
1.0L 

w189257 
w189258 
w189259 
w189260 
w189261 

.189280 
w 1 8 9 281 
w189?82 
w189283 
089284 

16.2 
11.1 
8.2 

22.4 
8.8 

49 
32 
48 
45 
48 

24 
19 
23 
24 
26 

1.9 
1.9 
3.0 
3.1 
2.2 

1.2 
1.0 
1.6 
1.1 
1.1 

.77 

.92 
1.0 
1.5 
1.1 

2.4 
1.6 
2.4 
1.2 
1.7 

18 
40 
16 
19 
17 

1.0 
.90 

1.2 
1.1 
1.2 

.20 

.50 

.04 

.60 

.20 

w189280 
w189281 
w189282 
w189283 
w189284 

w189285 
089286 
089287 
w189288 
w189289 

9.2 
10.6 
10.7 
15.1 
17.3 

41 
45 
52 
52 
56 

24 
31 
26 
26 
28 

5.3 
1.7 
1,4 

.50 

.90 

.93 

.81 
1.5 
1.0 
2.0 

.89 
1.1 
1.3 
1.1 
1.1 

1.2 
1.9 
3.1 
2.7 
4.0 

15 
16 
12 
14 

5.5 

1.2 
1.1 
1.4 
1.3 
1.3 

.80 

.50 

.05 

.10 

.04 

089285 
w189286 
089287 
w189288 
089289 

w189290 
w189291 
089292 
089293 
089294 

16.4 
19.6 
10.0 

4.2 
5.5 

65 
58 
57 
49 
50 

25 
28 
30 
27 
29 

.50 

.50 

.80 
3.2 
1.7 

.61 
1.3 
1.5 
2.0 
1.1 

.78 

.98 
1.9 
2.4 
2.4 

1.5 
3.9 
2.1 
2.2 
3.3 

3.3 
4.6 
4.1 
6.7 
6.0 

1.4 
1.8 
1.9 
1.5 
1.3 

.04 

.03 

.05 

.05 

.09 

w189290 
w189291 
w189292 
w189293 
w189294 

089295 
089296 
089297 
089336 
w189337 

9.0 
19.0 
9.7 
7.7 
9.6 

46 
51 
52 
40 
49 

26 
36 
25 
22 
25 

1.2 
.80 

1.5 
6.0 
.92 

1.2 
1.6 
1.4 
1.6 
.68 

1.2 
2.0 
1.0 
2.6 
.93 

1.7 
3.0 
3.0 
2.3 
1.5 

18 
3.2 

10 
6.4 
6.6 

1.3 
1.4 
1.4 
.95 

1.7 

.05 

.05 

.08 
1.0L 
1.0L 

089295 
w189296 
089297 
089336 
w189337 

w189338 
089339 
089340 
089341 
089342 

9.5 
6.6 

18.4 
9.4 
8.4 

60 
59 
68 
50 
50 

26 
28 
19 
32 
40 

.58 

.69 

.21 

.67 

.62 

.55 

.75 

.86 
1.0 
.37 

1.7 
1.3 
1.0 

.93 

.36 

1.4 
1.6 
3.1 
3.3 
.83 

2.7 
2.8 
1.9 
1.8 
1.3 

1.6 
1.3 
1.1 
1.2 
.65 

1.01. 
1.0L 
1.01. 
1.01. 
1.0L 

w189338 
w189339 
089340 
w189341 
089342 

089343 
089144 
089365 
.189346 
089347 

7.2 
5.8 

16.0 
4.8 
3.8 

52 
55 
57 
47 
52 

31 
25 
27 
29 
26 

.60 

.86 

.34 
1.2 
1.8 

.66 

.60 
1.1 

.94 

.63 

1.6 
2.0 
.79 

1.6 
1.8 

3.0 
1.1 
3.7 
2.4 
1.1 

2.0 
4.9 
2.5 
5.7 
4.6 

1.5 
2.9 
1.4 
1.6 
2.2 

1.0L 
1.01. 
1.01_ 
1.0L 
1.0L 

089343 
089344 
089345 
.189346 
089347 

F--, 
4, 
Oh 



	
	

	 	
	 	

Table 7f -- Major and minor oxide and trace clement composition of the laboratory ash of 252 coal saalples from West Virginia. 

Sample 
number 

S03 
(percent) 

Ag-S 
(ppm) 

B-S 
(ppm) 

Oa -S 
(pp.) 

Ur -S 
(pool 

8i -S 
(00m) 

Cd 
(oom) 

Ce 
(Dom) 

Co 
(coom) 

Cr 
(004) 

Samole 
number 

089252 
089253 
049254 
089255 
089256 

0.79 
.63 

1.6 
7.6 
.49 

1.0 
1.1 
1.3 
.46L 
.61 

170 
150 
270 
280 
320 

840 
890 

1,700 
1,700 
1,600 

80 
20 
68 
14 
21 

5L 
5L 
5L 
5L 
5L 

0.48 
.74 
.92 
.12 
.64 

190 
190 
380 
210 
290 

83 
100 
300 

24 
84 

160 
160 
280 
160 
170 

089252 
089253 
089254 
089255 
089256 

089257 
089258 
089259 
w139260 
w189261 

1.1 
1.2 

B 
1.1 
1.4 

.66 

.46L 
a 
.84 
.57 

260 
190 

e 
180 
290 

1,500 
2,1000 

e 
960 
860 

72 
45 

B 
23 
37 

5L 
5L 

e 
7 
51.. 

.72 

.48 
e 
.52 
.16 

400 
170 

8 
220 
150 

660 
60 

8 
57 
24 

190 
120 

8 
180 
130 

089257 
089258 
w189259 
w189260 
w189261 

w189280 
089281 
089212 
.189283 
089284 

2.6 
3.6 
3.8 
2.9 
2.6 

.38 

.46 

.1AL 

.29 

.42 

270 
800 
350 
360 
550 

890 
1,000 

760 
1,000 
1,300 

16 
8.9 

47 
24 
24 

401. 
40L 
40L 
40L 
40L 

.56 

.42 

.26 

.42 

.74 

130 
90 

130 
130 
140 

22 
18 
82 
23 
34 

120 
99 

120 
140 
160 

w189280 
w189281 
089282 
089281 
089284 

089285 
089286 
w189287 

5.7 
2.1 
2.4 

.35 

.51 

.18L 

580 
130 
350 

1,500 
580 
800 

11 
17 
40 

401. 
401. 
401. 

.68 

.50 

.54 

130 
310 
150 

27 
58 
52 

140 
180 
140 

w189285 
089286 
089287 

089288 
089289 

1.2 
1.9 

.35 

.44 
350 
250 

820 
1,000 

14 
35 

401. 
40L 

.60 

.54 
150 
140 

30 
13 

150 
120 

089288 
089289 

089290 
089291 
089292 

1.1 
1.2 
1.7 

.40 

.36 

.42 

240 
140 
160 

510 
890 

1,600 

31 
35 
27 

40L 
40L 
401. 

.44 

.44 

.22 

160 
180 
210 

87 
37 
46 

160 
160 
150 

089290 
089291 
.189292 

089293 
089294 

5.4 
4.5 

.67 

.86 
270 
270 

2,000 
3.500 

160 
130 

401. 
40L 

.54 

.34 
210 
240 

98 
89 

450 
150 

089293 
089294 

089295 
089296 

3.0 
1.7 

.58 

.36 
240 
250 

840 
800 

46 
27 

40L 
401. 

.49 

.36 
89 
84 

26 
25 

73 
71 

089295 
089296 

089297 
089336 
089337 

2.4 
8.8 
1.0 

.18L 
2.2 
.62 

380 
340 
240 

860 
1,600 

480 

46 
17 
30 

401. 
5L 
5L 

.34 
2.7 
.70 

160 
140 
230 

57 
240 

64 

150 
220 

1.400 

089297 
w189336 
089337 

089338 
089339 

.58 

.70 
.50 
.50 

290 
85 

380 
510 

74 
82 

51. 
5L 

1.7 
.72 

230 
170 

74 
120 

220 
160 

089118 
089339 

089340 
m189341 
089342 

.57 

.51 

.46L 

.86 

.46L 

64 
100 

59 

640 
1.200 

400 

19 
260 

60 

5L 
51. 
5L 

.30 

.82 

.48 

140 
140 
130 

23 
200 

74 

110 
220 
240 

089340 
w189341 
089342 

089343 
089144 
w1d0„145 
w189N46 
089347 

.51 
1.4 

.27 
1.6 
2.5 

.55 

.52 

.461 

.91 
1.3 

110 
190 
100 
210 
230 

870 
2,100G 
1,500 
2,000 
2.300 

96 
45 
ti 
48 
71 

51. 
St. 
51. 
51. 
SL 

.74 

.74 

.12 
1.1 
1.? 

210 
310 
140 
250 
290 

39 
180 

25 
130 
120 

170 
240 
150 
210 
250 

089343 
089344 
089345 
089346 
089347 



	
	 	 	

	 	 	
	 		

	
	
	 	 	
	 	 	

	 	 	
	

Table 7f -- Major and minor oxide and trace clement composition of the laboratory ash of 252 coal samples from West Virginia. 

Sample 
number 

Cs 
(00m) 

Cu 
(ppm) 

Dy-S 
(ob.) 

Er-S 
(ppm) 

Eu 
(ppm) 

Ga-S 
(oom) 

Gd-S 
(ppm) 

Ge-S 
(ppm) 

Hf 
(0bm) 

Ho-S 
(ppm) 

Sample 
number 

w189252 
w189253 
089254 
w189255 
089256 

9.6 
12 
6.3 
4.4 

10 

220 
300 
530 

84 
180 

39 
151 
51 
20 
34 

21 
14 
34 
13 
23 

3.7 
3,4 
8.8 
3.7 
6.0 

100 
62 

110 
51 
98 

22L 
221 
221 
221_ 
221 

17 
26 
73 
3.2L 
7.5 

9.6 
7.1 

13 
8.8 
7.1 

10 
15L 
14 

7.4 
9.6 

089252 
w189253 
089254 
089255 
w189256 

w189257 
089258 
089259 
w189260 
w189261 

151 
10 

B 
9.1 

10 

390 
160 

B 
220 
110 

53 
461 

B 
151 
51 

31 
18 

B 
16 
18 

8.0 
3.2 

B 
3.2 
2.2 

240 
94 

B 
75 
92 

221 
22L 

8 
221 
22L 

220 
34 

B 
14 
31 

13 
7.3 

B 
6.8 
7.3 

13 
11 

8 
321 
12 

089257 
089258 
w189259 
w189260 
089261 

089280 
0 89281 
089282 
089283 
w189284 

8.0 
7.2 

11 
7.1 
9.1 

59 
45 

150 
91 
88 

581 
581 
58L 
58L 
58L 

181 
181 
18L 
18L 
18L 

2.2 
1.7 
3.0 
2.4 
2.2 

42 
36 
67 
49 
60 

17 
22 
20 
20 
12L 

16 
29 
17 
14 
18 

6.2 
5.4 
6.1 
5.8 
6.8 

121 
121 
121 
121 
121 

w189280 
089281 
089282 
089283 
089284 

w189285 
089286 
w189287 
w189288 
w189289 

5.4 
8.5 

16 
12 
12 

70 
90 

120 
72 

120 

581 
581 
58L 
581 
58L 

18L 
181 
18L 
18L 
18L 

1.8 
4.3 
3.0 
2.2 
2.2 

51 
55 
66 
60 
64 

12L 
20 
12L 
121 
12L 

11 
8.41 
8.41 
8.41 
8.41 

6.5 
6.6 
7.5 
6.6 
5.2 

121 
121 
121 
121 
121 

089285 
w189286 
089287 
089288 
w189289 

w189290 
w189291 
089292 
w1R9293 
0 89294 

3.0 
12 
9.0 
9.5 
9.1 

150 
120 
150 
240 
170 

58L 
58L 
581 
58L 
58L 

18L 
18L 
18L 
181 
181 

3.7 
2.4 
3.1 
4.0 
4.9 

71 
60 
56 

100 
98 

121 
121 
12L 
22 
22 

8.41 
8.41 

24 
18 
8.41 

7.3 
8.7 

10 
7.1 
7.3 

121 
121 
121 
121 
121 

089290 
089291 
089292 
089293 
w189294 

w189295 
w189296 
w189297 
w189336 
w189337 

4.4 
6.3 

19 
5.2 
4.2 

120 
130 
120 
300 
200 

581 
581 
581 
151 
151 

18L 
181 
181 

7,4 
5.4 

2.9 
1.8 
2.9 
3.2 
3.5 

51 
86 
66 
53 
75 

20 
121 
13 
151 
22L 

8.41 
8.41 
8.41 
4.0 

31 

3.3 
2.6 
7.2 
5.2 

10 

121 
121 
121 
15L 

3.21 

089295 
039296 
089297 
089336 
089337 

0 89338 
w189339 
w189340 
089341 
089342 

11 
7.6 

15 
15 

3.6 

140 
400 

74 
250 
320 

22 
18 
151 
50 
23 

7.7 
13 

7.2 
35 
23 

4.5 
3.5 
2.6 
5.9 
5.2 

56 
38 
31 

420 
94 

221 
221 
221 
22L 
221 

19 
15 
3.21 

320 
160 

9.5 
7.6 
5,4 
5.3 
4.8 

7.7 
4.9 

151 
15 
8.0 

w189338 
089339 
089340 
089341 
0 89342 

1-.' 
.P. 
00 

.189343 
089344 
089345 
w189346 

5.6 
6.9 

10 
10 

240 
270 
100 
340 

24 
151 
17 
151 

12 
12 
6.9 
8.9 

4.3 
5.3 
2.5 
4.0 

120 
45 
33 
94 

221 
22L 
221 
221 

23 
7.0 
3.8 

30 

9.7 
19 
6.3 

15 

6.7 
3.21 
5.7 
3.21 

w189343 
089344 
089345 
089346 

w189347 5.3 340 151 16 5.3 95 221 100 13 11 089347 



 

Table 7f -- Major and minor °Jude and trace clement composition of the laboratory ash of 252 coal salmles from West 

Sample Ir-S La Li Lu Mn MO-S Nd-SNb-S Ni-S Pb Sample
number (Qom) (00m) (oom) (Oum) (ppm) (oom) (00m) (ppm) (op.) (ppm) number 

089252 
089253 
089254 

6.81 
6.81 
6.81 

110 
01 

170 

160 
150 
190 

2 
1 
4 

130 
170 

R6 

14 
0.1 

13 

21 
15 
31 

1001 
1001 
160 

200 
220 
460 

84 
86 

160 

089252 
089253 
089254 

089255 
089256 

A.8L 
6.81 

120 
130 

160 
190 

1 
3 

280 
79 

4.5 
22 

15 
19 

76 
160 

67 
310 

49 
73 

089255 
w189256 

080257 
089258 
089259 

6.81 
6.81 

d 

180 
81 

B 

170 
93 

B 

3 
2 

a 

79 
250 

B 

16 
12 

B 

39 
17 

B 

190 
1001 

B 

760 
150 

B 

150 
67 

B 

v189257 
41189258 
089259 

089260 
089261 

6.81 
6.81 

80 
73 

120 
130 

1 
1 

180 
150 

16 
12 

18 
50 

1001 
1001 

210 
72 

69 
46 

w189260 
089261 

089280 
039281 
089282 

271 
5001 

271 

68 
45 
73 

100 
82 

120 

1 
.9 

1 

620 
220 

3.500 

24 
35 
20 

24 
20 
20 

120 
110 

841 

76 
58 

160 

30 
26 
50 

089280 
089281 
w189282 

089283 2 7 L 67 300 .9 400 13 15 120 67 36 089283 
41189284 271 68 140 1 290 9.1 17 130 76 33 089284 

089285 
089286 

271 
271 

65 
160 

130 
160 

1 
.9 

290 
110 

11 
16 

11 
15 

841 
120 

60 
100 

35 
44 

41189285 
089286 

089287 
41189288 

271 
271 

75 
73 

110 
110 

.9 

.7 
1,700 

180 
15 
10 

17 
20 

100 
841 

110 
87 

36 
29 

089287 
089288 

41189289 271 87 110 1 460 7.5 12 130 89 51 w189289 

089290 271 73 160 2 86 17 24 96 150 65 41189290 
0/0291 271 97 180 2 78 6.0 22 100 93 51 w189291 
089292 271 120 110 2 150 4.01 18 120 98 71 v189292 
089293 271 95 95 2 380 8.7 24 130 150 48 089293 
089294 271 110 130 2 250 8.0 15 240 160 45 089294 

089295 271 11 160 1 200 15 22 130 110 38 41189295 
089296 271 42 120 1 250 20 20 110 100 37 w189296 
41189297 271 82 120 1 1.500 16 13 110 130 33 089297 
089336 6.81 78 85 1 160 15 151 681 250 59 089336 
059337 6.81 130 230 1 14 5.6 151 681 150 100 089337 

089338 6.81 130 100 1 53 7.4 20 681 140 59 v189338 
089339 6.81 110 160 2 47 2.21 151 681 17J 56 v189339 
089340 6.81 76 100 1 64 2.21 151 681 47 46 089540 
089341 
089342 

6.81 
6.81 

74 
48 

160 
450 

4 
4 

73 
5 7 

3.0 
2.21 

18 
151 

100 
681 

360 
76 

100 
71 

41189341 
089342 

w149343 
4118.9344 
41 1849345 

6.81 
6.81 
6.81 

140 
100 

81 

160 
120 
170 

1 
2 
1 

50 
74 
56 

2.21 
6.7 
2.21 

151 
24 
151 

681 
681 
681 

79 
180 

59 

69 
69 
63 

089345 
41 159344 
411 8934 5 

41189346 
089347 

6.81 
6.81 

170 
180 

150 
110 

2 
3 

89 
90 

6.5 
14 

151 
21 

681 
681 

150 
140 

88 
100 

w189346 
41189347 



	
	 	 	

	 	 	 	 	 	 	
	
	 	 	
	 	 		 		 	

  

  

Table 7f -- Major and minor oxide and trace element composition of the laboratory ash of 252 coal samples from West Virginia. 

Sa ,UIP Pr-S Hb RP-S Sc Sm Sr-S Sr -S Tb Th 11-S Sample 
number (pom) (pcm) (Dom) (Qom) (ppm) (ppm) (ppm) (pom) (ppm) (pom) number 

089252 16 3 1 01 101 3 7 1 7 151 630 2.1 45 4.61 w189252 
089253 16 230 1171 36 17 15L 560 1.9 56 25 089253 
089254 30 630L 101 67 38 151 4,200 4.2 110 4.61 w189254 
089255 19 460L 101 32 16 151 1,500 1.5 441 4.61 w189255 
0 ,19256 21 430L 101 49 27 151 1,600 4.3 63 4.6L w189256 

089257 35 630L 221 73 35 151 3,300 5.0 75L 4.61 089257 
089258 19 190 101 33 15 15L 1,200 2.4 24L 4.61 w189258 
w189259 8 B 8 8 B ti B B B B w189259 
089260 18 3101 101 30 13 151 930 6.81 90 68 w189260 
w189261 20 3401 101 29 11 151 860 2.1 110 4.61 w189261 

089280 1201 200 181 23 11 14 800 1.6 25 181 w189280 
089281 1201 210 181 19 7.2 14 1,300 1.8 271 181 w189281 
w1m0282 1201 230 181 28 13 13 1,100 2.4 46 181 w189282 
089283 1201 160 181 25 10 14 1,500 2.2 23 181 w189283 
089284 1201 190 181 40 11 12L 1.200 1.1 341 181 w189284 

089285 1201 170 181 27 11 20 2,200 2.2 331 181 w189285 
w189286 1201 130 181 37 20 121 1,100 2.8 281 181 089286 
w189287 1201 260 181 28 11 121 760 1.9 28L 181 w189287 
w189288 1201 200 181 32 9.9 121 580 1.3 201 181 w189288 
w189289 1201 170 181 25 13 121 550 1.7 171 181 w189289 

w189290 1201 130 181 38 16 121 600 3.0 181 181 w189290 
089291 1201 150 181 34 14 121 530 2.0 40 181 089291 
089292 1201 210 181 30 17 15 1,100 2.0 301 181 089292 
w189293 1201 430 181 48 19 18 2,900 4.8 711 18L w189293 
w189294 1201 350 181 36 25 16 1,800 3.6 551 181 089294 

089295 1201 22 18L 14 1.1 121 1,300 2.2 331 181 089295 
.189 296 1201 130 181 16 9 .5 121 1,100 1.1 211 181 w189296 
w189297 1201 260 1 81 30 14 121 870 1.0 31 181 w189297 
089336 13 6401 101 39 16 151 1,500 2.6 391 4.61 v189336 
w189337 12 3901 101 45 18 151 450 3.1 44 4.61 w189337 

089 338 16 3501 101 42 20 151 370 3.2 47 4.61 089338 
w189339 11 4801 101 30 18 1 51 500 3.0 451 4.61 w189339 
089340 101 (,, Fit_ 101 23 14 15L 150 1.6 27 4.61 089340 
089341 13 3601 101 55 22 151 510 6.4 42 4.61 w189341 
w189342 101. 3001 101 65 25 151 320 6.0 36L 4.61 w189342 

1--a 

v189143 14 4401 101 36 2 1 15L 420 2.8 421 4.61 089343 
ln 
CD 

089144 15 5901 101 43 28 151 610 3.4 59 4.61 089344 
u189345 131 190 101 30 14 151 280 1.9 30 4.61 w189345 
v189146 11 6501 101 42 25 151 2,000 4.2 631 4.61 w189346 
w189347 19 6801 101 58 26 151 2,1001 5.3 791 4.61 089347 



 

Table 7f -- Major and minor oxide and trace clement composition of the laboratory ash of 252 coal samples from West Virginia. 

Sample Ta u V-S Y-S Yb In lr-S Sample 
number (pom) (oom) (ppm) (Dom) (op.) (op.) (ppm) number 

wl89252 3.21 16 310 140 9.6 140 420 wl89252 
.4189253 3.21 16 350 100 7.1 300 320 w189253 
w189254 4 . 7 29 470 240 19 270 700 w189254 
w139255 1.7 14 180 83 4.4 25 310 w189255 
089256 4.9 22 370 170 13 310 460 w189256 

089257 5.3 27 280 220 18 350 790 089257 
089258 3.21 13 310 150 9,7 100 420 w189258 
089259 8 8 8 8 8 8 B w189259 
089260 4.4 13 240 98 4,5 170 360 w189260 
w189261 3.21 6.7 240 160 7.3 43 840 w189261 

w189280 8.41 11 200 67 5.6 130 350 w189280 
w189281 8.41 5.7 130 49 3.6 120 220 w189281 
089282 8.41 7.7 180 110 9.8 130 240 089282 
w189283 8.41 8.9 170 56 5.8 57 160 089283 
w189284 8.41 7.0 200 60 8.0 140 160 089284 

.1192155 8,41 6.2 150 33 5.4 180 120 089283 
w189286 8.41 6.9 240 53 7.5 96 170 080286 
w189287 8.41. 6.8 170 60 8.4 120 130 089287 
089288 8.41 7.4 200 36 6.0 160 240 w189288 
w189289 8.41 11 220 49 6.4 140 130 089289 

w189290 8.41 16 240 93 12 54 290 w189290 
w189291 8.41 12 240 78 9.2 54 240 089291 
w189292 8.41 13 170 75 10 46 180 v189292 
089293 8.41 13 240 170 17 60 290 w189293 
w189294 8.41 10 240 150 13 96 180 w189294 

089295 8.41 8.3 180 62 4.4 77 220 w189295 
089296 8.41 6.3 250 95 4.2 91 140 w189296 
089297 8.41 8.2 170 60 9.3 130 110 w189297 
w189336 3.21 11 190 58 6.5 1,400 85 w189336 
w189337 3.21 18 190 52 7.3 64 92 w189337 

089318 3.21 12 190 82 6.3 40 420 w189338 
w189339 3.2k 8.0 140 73 6,1 100 180 w189339 
089340 3.21 5.9 110 41 4.3 130 130 w189340 
089341 6.7 14 570 240 24 180 440 w189341 
089342 3.21. 16 390 160 17 53 130 w189342 

K189343 3.21 11 150 81 8.3 82 98 089343 
w189344 3.21 17 130 110 12 240 290 w189344 
w189345 3.21 13 150 56 5.6 44 200 w189345 
w189346 3.21 15 200 80 10 160 170 089346 
089347 3.21 27 220 140 11 140 380 089347 



 

  
 
 

 

 

 

Table 7f -- Major and minor oxide and trace clement composition of the lahoratory ash of 252 coal saaples from West Virginia. 

Sample Ash 5102 A(203 Ca0 MqU Na20 K20 Sample
number (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent)Ti()2 r:ent)F (per cent) Pp 2e 0 number 

u189348 7.7 56 24 2.6 1.1 1,4 2.1 3.0 1.5 1.01_ w189348089349 16.0 55 23 1,42.7 .9 0 2.1 2.9 1.5 1.04 
u19060 4 11,4 61 28 .60 .66 .20 1.4 4.6 1.3 .03 :14069304 9
.190605 9.0 62 29 .60 .45 .54 .80 3.8 1.9 .06 

4 
w190603

w190606 8.3 52 36 2.5 .96 .77 2.9 2.2 1.7 .60 w190606 

w190607 
w1 0 0608 
w190609 
w190610 
w190611 

24.1 
11.5 
11.8 
8.5 

13.4 

54 
58 
60 
56 
56 

36 
34 
35 
35 
34 

1.2 
.70 
.7 0 

1.1 
.70 

.76 

.56 

.58 

.68 

.65 

.23 

.90 

.70 

.77 

.61 

2.0 
1.4 
1.5 
1.2 
1.5 

1.8 
1.4 
1.2 
3.0 
2.5 

2.1 
2.3 
2.4 
2.2 
2.5 

.70 

.30 

.09 

.09 

.10 

090607 
w190608 
090609 
w190610 
w19061 1 

w190612 
090613 
090614 
w190615 
w190616 

12.9 
7.6 

25.8 
10.9 
9.0 

43 
54 
45 
59 
52 

29 
34 
42 
32 
37 

1.2 
1.3 
2.1 
.80 
.70 

.66 

.90 
1,1 
1.0 

.78 

.70 

.71 
1.0 
.96 
.50 

1.6 
1.5 
1.8 
2.8 
2.5 

21 
4.0 
3.4 
2.7 
3.8 

2.2 
3.4 
1.7 
1.7 
1.3 

.10 

.10 
1.6 
.20 
.10 

w19061 2 
w19061 3 
090614 
w19061 5 

w19061 6 

090617 
w190618 
w190619 
v190620 
w190621 

3.3 
8.9 
4.5 
7.1 
7.2 

51 
58 
50 
51 
55 

34 
33 
27 
37 
35 

1.3 
.70 

1.6 
1.5 
.80 

.55 

.94 

.66 

.80 

.61 

2.0 
1.3 
1.2 
.88 
.74 

.60 
2.1 
.80 

2.1 
1.4 

6.3 
2.9 

15 
4.2 
2.8 

3.2 
1.8 
2.5 
1.8 
2.5 

.10 

.10 

.30 

.50 
1.4 

w190617 
090618 
w190619 
w190620 
w190621 

090622 
u 1 90623 
0906)4 
090625 
w190626 

7.3 
5.6 

10.1 
3.2 
5.6 

57 
52 
60 
52 
49 

28 
32 
31 
29 
28 

3.7 
1,4 
1.5 
3.3 
1.0 

1,7 
1.7 
.7 3 

1.4 
.56 

.5% 

.63 

.90 
1,5 
1.3 

1,0 
2.7 
1.0 
1.7 
.75 

2.8 
2.3 
1,9 
7.2 
9.5 

1,4 
1.2 
2.4 
1,4 
2.1 

.05 

.06 

.20 

.10 

.07 

w190622 
u190623 
w190624 
090625 
w190626 

000617 
090628 
w190629 
w 1 90630 
w190631 

13.9 
8.5 
5.3 
7.2 

26.4 

55 
52 
48 
48 
48 

27 
33 
30 
29 
34 

.30 
1.7 
4.0 
4.8 
1.8 

.46 

.50 
1.2 
.85 
.66 

.61 

.34 
1.1 
.69 
.62 

.90 
1.2 
1.3 
1.6 
1.1 

.6 
4.2 
8.8 
6.8 

11 

2.2 
1.8 
1.5 
1.5 
1.4 

.10 

.09 

.10 

.10 

.30 

w190627 
W190628 
090629 
v190630 
090631 

090632 
090633 
w190634 
w 1 90635 
u190636 

9.2 
13.8 

3.9 
9 .0 
7.3 

56 
65 
41 
53 
38 

34 
31 
34 
33 
25 

.70 

.30 
2.2 
1.5 
2.0 

.91 

.35 
1.3 
1.1 
.93 

.89 

.26 
1.0 

.54 

.63 

1.7 
1.1 
2.1 
2.5 
1.8 

4.6 
.8 

10 
3.6 

21 

1.1 
2.6 
1.0 
1.6 

.90 

.20 

.06 

.10 
1.6 
.05 

v190632 
.190633 
090634 
w190635 
w190636 1---,

Ln 
090637 
w19063% 
w1 90639 
w190640 
w190641 

11.3 
11.9 

7.8 
13.5 
9.9 

56 
54 
53 
57 
56 

30 
20 
32 
31 
29 

.70 

.P0 
1.6 
.80 
.b0 

1.1 
1.3 
1.3 
3.3 
.50 

.54 

.73 
1,3 
2.4 
.66 

3.3 
3.2 
2.4 
3.1 
2.7 

4,1 
4,7 
6.8 
5.0 
8.0 

1,7 
1.6 
1,3 
1.8 
1.7 

.10 

.20 

.0 7 

.07 

.07 

w190637 
w190638 
090639 
.190640 
w190641 

NJ 



Table 7f -- Major and minor oxide and trace clement composition of the laboratory ash of 252 coal samples from West Virginia. 

Samole 

number 

503 

(percent) 

Ay-S 
(oom) 

U-S 

(Dow) 
Ua-S 

(Dom) 

Ue-S 

(ppm) 
B+-S 
(Ppm) 

Cd 

(oclm) 

Ce 

(oom) 

Co 

(ppm) 

Cr 

(ppm) 
Sample 

number 

089348 
v189349 
090604 
4 1 90605 
090606 

3.4 
3.5 
1.0 
1.2 
1.9 

0.49 
.60 
.63 
.46 
.31 

160 
11U 
100 
130 
210 

2,1000 
1,000 

560 
330 
730 

3) 
8.1 

27 
29 
19 

51. 
St. 

31L 
31L 
31L 

0.48 
.82 
.60 
.54 
.54 

180 
88 

160 
200 
400 

73 
21 
45 
65 

120 

160 
100 
120 
17 0 
380 

089348 
089349 
090604 
090605 
090606 

090607 
v190608 
090609 
090610 
4190611 

1.0 
1.4 
1.3 
1.9 
.01 

.26 

.40 

.40 

.46 

.34 

170 
240 
190 
410 
290 

600 
410 
470 
S70 
540 

14 
40 
23 
20 
12 

31L 
31L 
3IL 
31L 

.14 

.32 

.24 

.46 

.44 

160 
210 
210 
210 
200 

18 
72 

130 
75 
31 

200 
200 
1 90 
190 
190 

wI90607 
090608 
.190609 
090610 
090611 

090612 
090613 
v190614 
0 90615 
4190616 

2.6 
1.1 
2.5 
1.5 
1.5 

.41 

.34 

.49 

.53 

.69 

260 
330 
840 
310 
140 

400 
550 

1,400 
790 
820 

24 
54 
16 
30 
47 

311. 
3IL 
311. 
31L 
311. 

.50 

.58 
1.0 
.95 

1.4 

220 
280 

70 
180 
220 

30 
86 
41 
44 

130 

160 
200 

60 
160 
190 

v19061 2 
090613 
090614 
090615 
090616 

090617 
090618 
090619 
v190620 

2.6 
1.4 
3.1 
1.7 

.77 

.57 

.54 

.36 

490 
210 
510 
270 

840 
690 
840 
600 

71 
29 
41 
14 

31L 
31L 
31L 
311. 

1.2 
.56 
.76 
.95 

300 
210 
330 
280 

64 
60 
49 
58 

240 
190 
290 
190 

090617 
v19061 8 
090619 
vI90620 

4190621 1.6 .54 190 470 31 311. .68 280 120 210 4190621 

090622 3.6 .51 310 930 41 311. .30 180 180 180 vI90622 
v190623 
v190624 

2.6 
1.9 

.60 

.46 
390 
220 

1,200 
800 

47 
35 

311. 
311. 

1.1 
.62 

180 
210 

130 
18 

180 
170 

090623 
4190624 

090625 4.9 .69 490 1,200 100 31L .84 310 100 210 090625 
4190626 B .59 290 800 31 311. .98 250 25 160 w190626 

w190627 1.0 .29 150 480 14 31L .70 210 16 190 090627 
090628 2.0 .50 200 670 56 311. .60 240 47 270 090628 
0 9 0629 5.9 .90 390 870 29 311. 1.1 170 43 130 4190629 
090630 5.7 .63 270 760 56 311. .76 ISO 56 160 4190630 
090631 3.2 .60 310 760 31 31t. .76 53 11 41 4190631 

v190632 
4190633 
090634 

1.7 
.70 

4.0 

.57 

.22 

.99 

250 
140 
480 

660 
410 

1,100 

22 
13 

120 

31L 
311. 
311. 

1.0 
.40 

1.8 

240 
170 
230 

130 
46 

590 

190 
140 
230 

4190632 
090633 
4190634 

v190635 2.6 .141. 220 800 24 311. .32 78 70 140 090635 
090636 2.5 .66 340 730 78 311. .90 190 64 130 090636 

v190637 
4190638 
090639 
090640 
090641 

1.2 
1.4 
2.9 
1.6 
1.6 

.20 

.141. 

.39 

.14L 

.14L 

310 
320 
270 
150 
200 

700 
670 
950 
SOO 
640 

7.6 
7.8 

36 
8.S 
7.0 

311. 
311. 
31L 
31L 
311. 

.12 

.22 

.60 

.24 

.28 

180 
150 
150 
150 
160 

42 
48 
73 
32 
37 

180 
160 
140 
140 
160 

090637 
v190638 
v190639 
w190640 
090641 



 

 

 

 

Table 7f -- )11_ajor and minor oxide and trace element composition of the laboratory ash of 232 coal samples from West Virginia. 

Sample Cs Cu Dy-S Er-S Eu Ga-S Gd-S Ge-S Hf H0-5 Sample 

number (oum) (porn) (D0m) (Dom) (00m) (Dom) (opm) (ppm) (00m) (00m) number 

w189348 6.5 150 15L 10 3.1 40 22L 12 9.1 3.71 w189148 
w189340 6.9 130 151 4.61 1.9 54 22L 4,5 3,1 3.21 W189349 
u190604 6.1 160 461 14L 2.5 47 10 6.6L 7.0 9. 7 1 w190604 
w190605 3.0 150 461 141 2.9 69 9.7L 16 8.1 9.71 w190605 
w190606 18 110 461 14L 6.3 63 9.71 6.6L 16 9.7L w190606 

w190607 7.5 100 461 14L 2.0 sn 9.7L 6.6L 8.7 9.71 w190607 
w190608 5.2 160 461 1 41 3.4 69 9.71 11 9.6 9.7L w190608 
w190609 5.1 150 461 141 3.5 5 7 9.71 6.6L 10 9.71 w190609 
w190610 3.5 190 461 141 3.1 57 11 6.6L 11 9.71 w190610 
w190611 3.7 130 461 14L 3.4 51 9.7L 6.6L 12 9 .71 w190611 

w190612 6.2 240 46L 141 3.4 66 9.7L 6.6L 9.3 9.7L w19061 2 
w190613 5.3 260 461 19 4.3 83 17 26 16 9.7L w19061 3 
w100614 1.9 190 461 14L 1.1 160 11 17 2.3 9.71 w190614 
w190615 8.3 190 46L 14 L 2.8 51 9.71 14 8.3 9. 7 1 w19061 S 
w190616 5.6 280 461 14L 4.2 99 13 39 6.7 9.7L w19061 6 

w190617 15L 300 461 14L 5.2 92 11 6.6L 15 9.71 w190617 
w 1 906 1 8 11 160 461 141 3.6 76 9.71 6.61 10 9.71 w190618 
w190619 4,4 240 46L 14 6.2 63 14 7.7 16 9.71 w190619 
w190620 4.2 200 461 14L 4.6 67 9. 7 1 6.61 9.9 9.7L .190620 
w190621 5.6 190 461 14L 4.4 49 9.71 6.6L 11 9.71 w190621 

w100672 4.1 160 46L 141 4.1 73 9.7L 6.6L 6.8 9.71 .190622 
w190623 11 250 40 19 4.6 130 20 16 5.4 9. 7 1 w19062 3 
w190624 5.0 180 451 14L 3.4 64 17 17 11 9.51 w190624 
w190625 161 240 45L 141 5.6 110 15 31 9.4 9.51 w190625 
w190626 8.91 260 451 141 3.9 57 14 8.8 8.9 9.5L w190626 

w190627 3.6 170 45L 141 3.0 56 9.5L 6.4L 12 9 .5L w190627 
w190678 3.5 340 451 20 4,8 83 28 59 11 9.SL w190628 
w190629 3.8 280 451 141 1.6 66 14 29 5.7 9.51 w190629 
w190630 2.8 290 451 15 2.6 88 18 8.1 8.3 9.51 w190630 
w190631 .8 340 451 141 .95 90 13 42 1.5 9.51 w190631 

w190632 15 180 45L 141 5.4 63 17 17 17 9.5L w190632 
w190633 5.8 140 45L 141 2.3 45 9.51 6.4L 9.4 9.51 w190633 
w190614 7.7 320 451 141 6.2 130 20 40 38 9.5L w190634 
w190635 
w190636 

8.9 
8.2 

140 
160 

45L 
451 

141 
141 

3. 4 
3.7 

76 
140 

15 
9.51 

6.4L 
8.1 

21 
26 

9.51 
9.51 

w190635 
w190636 

1.-' 
Ln 
Z--

w190637 18 90 451 141 2.9 55 9.51 6.41 14 9.51 .090637 
w190658 14 88 4SL 1 41 2.6 60 9.5L 8.8 14 9.SL .190638 
.190639 7.7 200 45L 14 3.3 84 9.51 46 2 1 9.51 w190639 
w190640 12 100 451 141 2.8 60 11 6.41 1 9.51 v19064 0 
090641 10 110 451 141 2.6 53 10 6.41 19 9.51 w190641 



	

 

Table 7f -- tljor and minor oxide and trace element composition of the laboratory ash of 252 coal samples from West Virginia. 

..._ 
Sample Ir-S La Li Lu Mn MO-3 Nb-S Nd-S Ni-.S Pb Sample 
number (ppm) (00m) (opm)(pp.) (000 (DOm) (ppm) (ppm) (ppm) (Dom) number 

w189348 
w189349 

6.81 
6.81 

100 
50 

110 
140 

1 
1 

100 
150 

2.21 
8.4 

151 
15L 

681 
681 

150 
61 

60 
42 

w189348 
089349 

.190604 211 88 180 .9 50 12 21 120 89 61 090604 
w190605 211 100 160 1 59 7.4 30 74 130 88 w190605 
w190606 211 240 210 2 110 8.2 14 110 100 66 090606 

.190607 211 100 320 .8 110 3.9 43 79 61 79 .190607 
090608 21L 130 160 2 100 6.7 21 84 89 76 090608 
090609 21L 130 140 2 67 6.0 34 120 160 83 w190609 
090610 211. 120 190 1 160 17 37 110 170 60 090610 
.190611 211 120 220 1 61 12 51 140 80 66 .19 0611 

090612 211 130 310 2 86 11 23 90 66 73 090612 
090613 211 170 230 3 50 12 83 190 110 84 090613 
090614 211 47 160 .4 73 20 21 120 270 , 96 090614 
090615 711 100 130 2 57 14 33 110 84 ' 76 .190615 
w 1 90616 21L 120 240 2 70 16 27 120 200 100 090616 

.19 0617 211 180 160 3 63 14 30 661 97 95 .190617 
w190618 21L 120 190 2 160 6.7 23 110 130 57 w190618 
w190619 211 180 220 2 160 19 29 110 70 68 w190619 
w190620 211 180 180 1 100 14 10 89 120 120 w190620 
w190621 211 150 210 1 73 9.3 36 110 170 65 w190621 

090622 211 96 150 1 64 13 17 661 230 66 w190622 
090623 211 89 230 2 160 34 29 140 190 110 090623 
090624 211 120 230 2 81 4.6 34 140 57 75 090624 
090625 211 160 200 3 290 18 21 80 140 92 w190625 
090626 211 130 200 2 85 17 31 110 67 65 w190626 

w190627 211. 130 190 1 63 6.2 59 97 42 76 w190627 
090628 21L 120 280 2 73 8.2 46 150 100 140 090628 
090629 211 94 150 2 250 22 15 641 110 76 w190629 
090630 2 1 L 97 200 1 200 22 36 641 130 81 w190630 
w190631 211 34 240 .4 64 21 21 130 110 110 v190631 

w190632 211 120 150 1 570 25 13 120 180 54 v190632 
w190633 211 120 130 1 66 5.2 43 110 81 74 w190633 
09061'4 211 77 220 3 1.200 94 27 170 560 160 090634 
.190615 211 89 240 1 800 8.1 27 130 130 51 .190635 
w190636 211 7 190 1 170 12 7 110 97 42 w190636 

090637 
090618 

211 
211 

71 
67 

260 
230 

.9 

.8 
390 
480 

3.6 
4.5 

18 
15 

100 
84 

63 
64 

43 
39 

w190637 
090638 

090639 211 64 160 1 130 14 10 100 150 62 .19063 9 
090640 ?IL S9 720 .7 1.700 3.11 24 97 59 47 090640 
.190641 21L 81 160 1 850 6.3 34 110 74 43 090641 
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Table 7f -- M21or and minor oxide and trace element compsttion of the laboratory ash of 252 coal samples from West 

Sample Pr-S Si, Re-S Sc S. Sn-S Sr-S Tb Th T -S Sample 
number (o0m) (ppm) (ppm) (ppm) (ppm) (ppm) (oom) (ppm) (ppm) (ppm) number 

w189346 11 4401 101 32 17 151 840 2.6 39 4.6L 4189348 
4189349 101 230L 101 20 10 151 240 1.9 32 4.61 w189349 
0/0604 971 1401 141 27 17 9.7L 530 2.6 3 7 141 w190604 
090605 971 1501 141 36 17 9.71 400 3.0 42 141 4190605 
4190606 9 7 1 280 141 81 35 9.71 1,100 3.6 76 141 w190606 

w190607 97L 110 14L 34 12 9.7L 920 1.7 31 141 4190607 
4190608 971 1401 141 43 15 13 490 2.6 60 14L 4190608 
41 9 0609 971 1401 141 16 10 9.71 440 1.7 251_ 141 4190609 
4190610 9 7 1 1801 141 38 19 9.7L 830 2.4 35 141 4190610 
4190611 971 1301 141 40 17 9.71 510 2.2 30 141 090611 

w190612 971 1401 141 38 19 9.71 410 2.3 41 141 4190612 
090611 97 2001 141 40 24 14 610 3. 9 53 141 4190613 
w190614 97L 621 14L 13 6.2 9.71 5,600 1.2 121 141 .190614 
4190615 9 7 1 120 14L 38 17 9.71 660 2.8 28 141 090615 
4190616 971 78 14L 5.6 24 9.71 830 3.3 44 141 090616 

090617 971 4201. 141 52 27 16 1,600 6.1 911 19 4100617 
4190618 971 120 141 1.1 20 9.71 800 3.4 34 14L 090618 
090619 971 3301 141 67 29 14 2,000 4,4 671 141 090619 
4190620 971 210L 141 45 25 9.71 1,200 2.8 56 141 4190620 
090621 971 1901 141 40 22 9.71 460 2.8 62 141 w190621 

4190622 971 1801 14L 42 19 9.7L 890 2.7 411 141 w190622 
w190623 9 7 1 2701 141 54 21 9.71 1,400 3.6 84 141 090623 
4190624 951 1701 141 36 18 9.51 7 60 3.0 301 141 4190624 
w 190625 951 4101 14L 47 22 9.51 2,400 3.1 94L 141 4190625 
090626 951 270L 141 34 21 9.51 1,300 3.6 541 28 w190626 

w190627 951 1201 141 3 7 16 9.51 560 2.9 51 141 w190627 

090628 951 1601 141 72 26 20 1,100 4.7 35L 141 419062 8 
4 190629 9 51 2301 141 36 15 9.51 1,700 5.7 571 141 4190629 

090630 951 1701 141 35 14 9.51 1,300 2.8 421. 15 .190630 

.190631 951 451 141 10 5.3 9.51 1,700 .76 111 141 090631 

4190612 951 5101 141 50 24 9.51 1,200 3.3 331 141 4190632 
u190633 951 3701 141 31 17 9.51 350 1.4 29 141 4190633 
4190634 9 51 9701 141 92 23 21 2,400 7.7 100 141 w190634 

4190635 951 6301 141 36 16 2.2 42 141 4190635 

w190636 951 710L 141 34 15 9 :511 1:012000 2.7 411 29 090636 

4190637 951 5201 141 35 12 9.51 870 2.7 35 141 090637 

4190638 951 4801 141 32 13 13 1.7 25 141 4190638 

4190639 951 770L 141 38 14 9.51 911,300 2.6 381 141 .19063 9 

.190640 9 51 3201 1 41 30 11 9.51 520 2.2 27 141 w190640 

.090641 951 3901 141 29 11 9.51 830 2.0 301 141 090641 



	

Table 7f -- Major and•minor oxide and trace element composition of the laboratory ash of 2S2 coal samples from West Virginia. 

Sample 
number 

Tm 

Coos) 
U 

(00m) 
V-S 

(Dom) 
Y-S 

(ppm) 
Yb 

(ppm) 
/n 

(ppm) 
Zr-S 

(000) 
Sample 
number 

- -
w189348 3.2L 21 130 59 7.8 100 160 w189348 
w189349 3.2L 18 120 17 3.8 140 57 089349 
090604 6.6L 9.9 170 86 6.1 85 330 090604 
w190605 6.6L 14 160 64 6.1 140 310 w190605 
090606 6.6L 16 ?00 64 9.6 170 210 090606 

090607 6.6L 10 190 60 4.6 S4 410 w190607 
090608 6.6L 12 190 56 7.0 38 140 w190608 
w190609 6.6L 12 230 83 7.6 62 300 w190609 
090610 6.6L 12 260 83 8.2 40 360 w190610 
090611 6.6L 11 210 92 7.5 32 570 w190611 

09061? 6.6L 14 120 50 7.8 43 160 w190612 
090613 6.6L 18 230 160 11 51 800 090613 
w190614 6.6L 3.8 230 57 2.3 77 290 w190614 
w190615 6.6L 12 200 94 6.4 85 330 w190615 
w190616 6.6L 18 300 170 12 140 300 w190616 

090617 6.6L 20 170 73 9.1 70 240 w190617 
090618 6.6L 11 200 110 9.0 74 330 w190618 
090619 6.6L 29 190 97 13 100 170 w190619 
w190620 6.6L 15 230 51 8.5 86 110 w190620 
w190621 6.6L 11 200 77 6.9 46 310 w190621 

w190622 6.6L 11 240 83 9.6 38 170 w190622 
090623 6.6L 15 340 190 11 180 300 w190623 
09004 6.4L 15 210 100 7.9 35 340 090624 
090625 6.4L 17 130 130 9.4 100 340 090625 
090626 7.0L 11 170 91 8.9 43 350 090626 

w190627 6.4L 11 170 62 6.5 29 880 090627 
090628 6.4L 39 420 210 14 54 670 w190628 
090629 6.4L 18 200 74 3.8 140 150 090629 
w190630 6.4L 22 250 120 5.6 69 450 w190630 
w190631 6.41 6.4 270 90 1.9 64 210 w190631 

41 190617 6.41. 18 310 97 9.8 67 250 w190632 
w190633 6.4L 13 180 52 5.1 40 530 w190633 
41 90634 6.4L 24 360 2 7 0 18 250 290 w190634 
090635 6.4L 6.7 220 88 7.8 75 280 090635 
w190636 6.4L 4.1 170 52 5.5 62 110 090636 

w190637 6.4L 8.4 210 49 5.3 67 150 w190637 
w190638 6.4L 8.0 200 36 5.0 58 120 w190638 
090639 6.41. 17 220 49 6.4 200 97 w190639 
090640 6.41. 7.2 200 46 4.4 46 210 w190640 
090641 6.41. 8.6 200 49 3.0 50 250 w190641 



 

 

 

 

Table 7f -- Major and minor oxide and trace clement composition of the lahorritop,ash of 232 coal samples from West Virginia. 

Sample Ash 5,02 A1203 Ca0 m40 Na20 K?0 Fe203 TiO2 P205 Sample 
number (percent) (percent) (percent ) (percent) (percent) (percent) (percent) (percent) (percent) (percent) number 

w190642 
090665 
w100666 
000667 

11.0 
3.7 
2.4 
2.7 

36 
44 
41 
46 

23 
34 
26 
0.7 

1.1 
2.0 
6.6 
5.5 

0.51 
1,4 
2.3 
2.3 

0. 4 0 
1,3 
1.6 
1.6 

1.1 
1.8 
1.6 
1.8 

31 
8.7 

14 
9.5 

0.80 
.85 

1.4 
.80 

0.04 
.C9 
.07L 
.10 

090642 
090665 
w190666 
090667 

090668 16.1 62 25 2,4 .68 .46 .80 1,7 3.0 .20 w190668 

w 190669 
090670 
w190671 
w190672 

5.1 
17.6 
8.5 
4.3 

52 
52 
58 
48 

35 
2? 
53 
31 

2.8 
.70 

1.0 
2.2 

1.1 
1.1 
.76 
.80 

.45 

.40 

,S4 
1.5 

.50 
3.0 
.40 

1.1 

2.0 
17 
2.6 
9.1 

2.8 
.0 0 

2.2 
1.1 

.05 

.09 

.R0 

.09 

w190669 
090670 
090671 
09067? 

w190673 10.3 54 27 1.1 .98 .76 1.5 9.4 2.0 .20 090673 

w190674 
w 1 90675 
090676 
w190677 
090678 

10.3 
8.6 
4,4 
6.7 

41.4 

39 
53 
31 
51 
62 

23 
31 
24 
26 
26 

1.9 
1.3 
3.7 
3.8 
.10 

1.3 
1.4 
1.6 
1.8 
1.7 

.84 

.90 
1.0 
1.3 
.49 

2.2 
2.2 
.80 

1.0 
4.3 

25 
6.5 

28 
4,4 
2.9 

1.0 
1.5 
1.1 
1.8 
1.4 

.20 

.08 

.10 

.08 

.09 

09067 4 
w100675 
090676 
090677 
w190678 

090679 
0 0 0610 

27,4 
15.6 

59 
53 

30 
37 

.20 
1.3 

1,7 
.83 

.57 

.69 
3.3 
1.1 

3,1 
4.0 

1.4 
1,0 

.10 

.30 
090679 
w190680 

090681 19.3 53 36 .60 1.1 .93 3.1 2.9 1.3 .40 w190681 
w190682 9,4 54 34 1.6 .01 .67 1.1 2.7 1.6 1.7 090682 
w190683 7 .5 50 24 1.4 1.3 .89 2.0 17 1.1 .30 090683 

090684 
w190685 

9.6 
7,4 

43 
60 

20 
25 

1.2 
1.3 

.85 
1.0 

.61 
,79 

1.6 
1.4 

30 
6.9 

.90 
2.4 

.10 

.10 
w1 0 068 4 
w190685 

w100686 8.8 46 25 6.8 2.0 1,8 1.6 7.3 1,4 .20 w100686 
w190687 9.1 53 29 4.5 .93 1.3 1.5 3.5 1.9 .70 w190687 
w190922 32.0 55 34 .20 1,1 .23 3.6 3.1 1.1 .30 w190922 

w190923 
090924 

2.9 
20.0 

31. 
48 

36 
35 

4.3 
2.0 

.03 
1.3 

.86 

.21 
.?7 

2.8 
3.1 
7.1 

.63 
1.2 

8 
.10 

w190923 
w190924 

w190925 0.2 53 26 .70 .88 .29 4.6 10 1.0 .10 w190925 
w190926 13.2 25 19 1,5 .33 .15 1.1 49 .80 .10 w190926 
w190927 3.4 49U 288 1.18 1.2 1.2 2.48 9.38 1.38 .098 w190927 

090928 9.3 57 32 .50 1.0 .50 3.6 4.6 1.5 .10 w190928 
091107 4.9 43 30 1.3 1.5 1.1 3.6 15 1.0 B v191107 
w191108 7.1 43 26 .90 .50 .23 1.0 22 .90 2.3 w191108 
w171109 6.3 56 30 .80 .68 1.7 1.8 5.8 1.0 r3 091109 
091110 3.7 41 33 1.9 .73 1.1 1.5 18 1.1 B 091110 

091111 5.6 26 20 1.3 .7 1 ,R4 2.0 47 .60 B '4191111 
w191112 18.8 51 12 .30 .60 .84 1.8 32 .40 8 w191112 
091113 11.5 51 39 .70 .61 .3 7 1.3 2.4 1.8 .30 w191113 
wioi 1 1 4 
v191115 

21.6 
3.9 

60 
51 

29 
30 

.30 
4.2 

.88 

.76 
.23 

1.2 
2. 7 
.40 

2.1 
5.6 

1,5 
1.5 

d 
1.8 

091114 
091115 



 

Table 7f -- Major and minor oxide and trace element composition of the laboratory ash of 252 coal samples from West Virlinia. 

Sample 
numuer 

503 
(percent) 

Ag-S 
(ppm) 

8-S 
(ppm) 

8a-S 
(ppm) 

de-S 
(opm) 

Ri-S 
(ppm) 

Cd 
(ppm) 

Ce 
(ppm) 

Co 
(Poe) 

Cr 
(ppm) 

________ 

Sample 
number 

. . 
m190642 
090665 
090666 
090667 
090668 

1.8 
8 
8 

9.7 
1.2 

0.29 
.70 

1.5 
.91 
.31 

490 
370 
510 
4 7 0 
220 

270 
1,200 
1,400 
1,400 

590 

18 
42 
68 
98 
20 

311 
341 
341. 
341 
341 

1.5 
1.0 
2.4 
1.8 
.68 

120 
270 
170 
190 
250 

120 
160 
280 
420 

27 

160 
240 
170 
410 
190 

090642 
w190665 
w190666 
m190667 
m190668 

m190669 
090670 
w190671 
0906 7 2 
090675 

3.2 
1.5 
1.7 
3.1 
2.3 

.60 

.65 
1.9 
1.9 
.59 

480 
210 
170 
360 
280 

250 
640 
330 
820 
870 

48 
7.1 

45 
59 
33 

341 
341 
341 
341 
141. 

.90 
1. 4 
.88 

3.8 
.84 

310 
110 
410 
260 
180 

220 
20 

100 
330 

55 

220 
150 
190 
200 
140 

w190669 
090670 
m190671 
090672 
090673 

v1906 7 4 4.3 .14 230 600 16 341. .30 110 62 100 090674 
090675 2.4 .45 370 930 59 341. .44 160 99 130 090675 
0906 7 6 6.5 .45 1,000 500 43 341 .30 160 82 110 090676 
090677 2.2 .35 250 1,100 25 311 .80 130 63 87 090677 
090678 .90 .42 110 1,600 9.8 341 .56 140 26 100 090678 

090679 .90 .74 110 740 26 341 1.5 150 62 110 m190679 
w190680 2.4 1.1 110 780 45 341. .70 240 180 180 m190680 
090681 1.7 .42 120 1,100 25 341 .44 250 64 190 090681 
090682 1.7 .82 200 710 81 141 .44 170 160 160 m190682 
090683 2.9 .47 1.000 420 29 341 .90 130 47 180 090681 

090684 2.6 .47 780 540 17 341 .92 100 34 110 090684 
000685 2.8 .31 330 580 28 221 .34 220 47 190 090685 
090686 11 1.3 230 1,000 5.0 22L 1.8 160 45 110 090686 
090687 5.5 .26 300 980 9.8 271 .48 250 32 210 090687 
w190922 .90 .22 88 560 8.0 221 .101 220 26 160 090922 

090973 B .72 54 360 120 221 .84 450 590 220 090921 
090924 2.6 .38 to 600 30 221 .26 150 9.0 130 090924 
090975 1.9 .57 88 860 13 221 .56 160 100 210 090925 
090926 2.8 .33 18 170 25 221 .60 68 25 140 090926 
w190927 1.4 1.6 140 360 14 221 .90 240 50 160 090927 

w190928 1.2 .67 80 660 82 22L .60 260 90 180 w190928 
091107 3.7 .48 170 2,700 34 311 .94 200 130 140 091107 
091108 2.3 .81 39 1,000 84 31L 1.7 240 140 220 091108 
w1911n9 2.0 .43 250 1,200 28 311 .74 220 22 200 091109 
091110 3.5 .59 290 1.000 52 311 .94 190 62 120 091110 

091111 2.4 .85 70 520 76 311 1.9 140 57 93 w191111 
041112 1.5 .17 24 420 27 311 .58 69 15 49 091112 
091113 1.4 .74 74 490 21 311 .88 310 49 270 091113 
091114 1.3 .14 83 530 17 311 .18 150 37 150 w191114 
091115 2.6 1.4 450 1,300 32 311 .66 360 100 190 091115 



 

 

of the laboratory ash of 252 coal samples from West Virginia.
Table 7f -- Major and minor oxide and trace element composition 

Sample Cs Cu Oy-S Er-S Eu Ga-S Gd-S Ge-S Hf Ho-S Sample 
number (ppm) (ppm) (Du.) (ppm) (ppm) (ppm) (0Pm) (ppm) (ppm) (ppm) number 

w190642 9.1 65 451 14L 3.4 52 9.51. 25 12 9.51 090642 
w190665 16 170 501 16L 5.1 81 19 25 19 111 w190665 
w190666 4.2 240 5m. 161. 4.2 170 19 200 13 111 090666 
w190667 3.7 300 501 33 5.9 230 23 360 11 111 .190667 
w190668 3.7 110 501 22 3.8 37 17 7.11 15 111 090668 

090669 9.8 200 501 20 5.5 70 23 29 14 111 w190669 
090670 10 220 501 161 2.3 40 111 7.11 6.8 111 090670 
090671 7.11 350 501 23 6.0 70 22 54 15 111 w190671 
090672 4.7 440 501 17 4.4 100 22 16 9.3 111 090672 
090673 4.9 180 SOL 161 2.9 65 13 11 11 111 090673 

000674 11 100 501 161 1.9 71 111 12 4.9 111 090674 
w1906 7 5 8.1 200 SOL 161 2.8 76 15 26 8.1 111 090675 
w190676 4.5 170 501 161 3.0 120 111 140 6.8 111 090676 
w190677 3.0 240 451 141 2.2 42 11 6.41 6.0 9.51 w190677 
w190678 15 72 501 161 2.1 45 111 7.11. 8.0 111 w190678 

w190679 11 170 50L 161 2.8 48 16 7.11 8.0 111 w190679 
w190680 3.2 250 501 161 4.7 110 14 330 6. 4 111 090680 
.190681 12 180 501 161 3.8 88 13 60 7.3 111 090681 
090682 2.1 300 501 20 3.7 120 20 100 7.4 111 090682 
w190683 8.0 69 501 161 2.8 56 111 120 6.7 111 090683 

090684 6.3 46 501 161 2.4 36 111 79 5.2 111 w190684 
w190685 5.4 210 321 15 3.9 43 20 9.0 12 6.81 w190685 

.190686 4.5 290 321 101 2.8 35 10 4.61 6.8 6.81 .190686 
w190687 3.3 210 321 12 3.8 45 13 4.61 9.9 6.81 090687 
w190922 18 110 321 12 4.0 44 15 4.61 6.6 6.8L w190922 

.190923 171 210 69 55 17 64 83 6.9 101 15 w190923 
w190924 16 180 321 13 3.8 80 15 41 5.5 6.8L 090924 
090925 8.7 450 33 17 4.0 58 15 13 7.6 7.1 090925 

w190926 6.1 82 321 12 3.3 34 24 5.9 3.8 6.8L w190926 

w190927 18 240 32L 101 5.3 60 6.81 6.6 8.8 6.81 w190927 

w190928 24 280 32L 13 5.9 78 15 49 7.5 6.81 090928 
w191107 16 24Q 451 141 3.7 99 9.51 110 6.1 9.5L 091107 

w191108 5.6 240 451 20 5.5 80 32 10 7.0 141 w191108 
091109 
w191110 

6.3 
5.4 

180 
250 

451 
451 

15 
17 

3.3 
4.6 

53 
64 

9.51 
25 

12 
18 

13 
8.1 

9.SL 
9.51 

w191109 
091110 F-. 

Cr, 

091111 8.9 190 451 141. 3.2 94 28 170 3.6 9.51 w191111 CD 

091112 5.9 110 451 141 1.5 27 9.31 17 2.1 141 091112 

091113 4.3 240 451 141 3.7 67 9.51 9.1 11 9.51. w191113 

w191114 11 60 451 141 2.6 42 9.51 6.41 7.4 9.51 091114 

091115 2.6 260 451 15 5.9 88 15 6.41 10 9.51 w19111 5 



  

             

             

	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	

  

Table 7f -- Major and minor oxide and trace element composition of the laboratory ash of 2S2 coal samples from West Virginia. 

Sample 
number 

w190642 
090665 
w190666 
090667 
w140668 

lr-S 
(ups) 

214. 
23L 
23L 
23L 
23L 

La 
(ppm) 

55 
140 

83 
74 

140 

LI 
(ppm) 

90 
82 
50 
57 

140 

Lu 
(ppm) 

2 
1 
4 
4 
2 

____ 

Mn 
(ppm) 

110 
160 
leo 

700 
89 

Mo-S 
(Ppm) 

77 
37 
40 
48 
9.6 

Nb-S 
(porn ) 

9 
14 
15 
12 
91 

Nd-S Ni-S 
(ppm) (P00) 

_____ _ ____ 

641. 250 
190 170 

91 430 
98 480 

140 81 

Pb 
( p o w ) 

44 
42 
64 
42 
70 

Samole 
number 

090642 
090665 
w190666 
090667 
090668 

w100669 
090670 
090471 
090672 
w190673 

23L 
23L 
23L 
23L 
23L 

160 
68 

250 
140 
110 

140 
91 

170 

87 
230 

2 
1 
2 
2 
2 

26 
81 
33 
56 
68 

28 
20 
11 
87 
12 

65 
14 
56 
19 
48 

170 200 
90 100 

200 170 
220 590 
130 110 

90 
12 
80 
80 
SO 

wI90669 
w190670 
090671 
w190672 
090621 

w190674 
0906 2 5 
w1906 7 6 
w190677 
090678 

23L 
23L 
234. 
214. 
23L 

58 
93 
91 
75 
75 

140 
160 
190 
100 
100 

1 
1 
2 
1 
1 

5.700 
220 

2.600 
240 
120 

4.8 
8.4 

13 
3.9 
3.4L 

10 
37 
12 
25 
20 

84 120 
110 230 

96 150 
64L 210 

100 54 

28 
86 
72 
50 
41 

090674 
09067$ 
w190676 
090677 
090678 

090679 
090680 
w190651 
w190682 
090683 

21L 
21L 
234. 
234. 
234. 

73 
110 
140 

96 
67 

160 
130 
170 

86 
90 

2 
1 
2 
1 
1 

120 
720 
150 

57 
100 

3.4L 
37 
17 
25 
22 

17 
8 

14 
25 
23 

110 140 
160 230 
170 120 
220 390 
140 160 

66 
94 
82 
83 
62 

w190679 
090680 
090681 
090682 
090683 

090684 
090685 
w190686 
090687 
090922 

23L 
15L 
15L 
15L 
1St. 

52 
120 

91 
180 
120 

86 
140 

79 

220 
310 

1 
3 
1 
1 
1 

130 
56 

120 
100 

50 

12 
11 
7.1 

14 

3.5 

9 
54 
18 
32 
22 

711. 96 
140 75 

67 99 
100 68 
160 Si 

32 
76 
54 
66 
50 

w190684 
w190685 
w190686 
w190687 
090922 

w190923 
090924 
w190925 
.190926 
070927 

15L 
151. 
15L 
15L 
15L 

170 
80 
76 
30 

120 

100 
130 

55 
72 

150 

3 
2 
2 
2 
3L 

70 
70 
70 
65 

130 

180 
31 
45 
64 
46 

13 
16 
25 
24 
11 

340 370 
120 48 
150 170 

73 68 
48 160 

100 
54 

130 
101. 
54 

w190923 
090924 
v190925 
090926 
090922 

0909243 
091107 
091108 
w191109 
091110 

15L 
211. 
214. 
21L 
211. 

130 
100 

99 
140 
110 

210 
170 
210 
140 
130 

2 
2 
3 
2 
3 

83 
110 
110 

48 
66 

7.0 
21 
18 
11 
31 

19 
8 

27 
34 
29 

180 160 
641 180 

120 210 
110 77 
200 1401 

72 
51 
72 
64 
70 

090928 
091107 
091108 
w191109 
w191110 

w191111 
w111112 
091113 
.191114 
.19111$ 

21L 
2 1 4. 

211. 
211. 
211. 

71 
760 
170 

81 
230 

84 
A. 

380 
150 
0 3 

2 
8 
.9 
.9 

3 

50 
36 
32 
R2 
160 

21 
46 
8.5 
5.3 
36 

a 
6 

35 
31 
24 

84 110 
641. 46 

110 94 
71 69 

120 250 

27 
18 

110 
20 
90 

w191111 
091112 
w191113 
.191114 
r19111S 



	

	

		 	 	

	

	 	 	 	

 

Table 7f -- Major and minor oxide and trace element composition of the laboratory ash of 252 coal samples from West Virginia. 

Sample Pr-S Rb Re -S St Sm Sn-S Sr-S Tb Th Tl-S Sample 

number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (Dom) (Dom) number 

090642 951 2901 141 38 13 9.SL 430 3.61. 36 141 090642 
090665 1101. 5901 16L W 27 111 1,100 2.7 81L 161 090665 
090666 1101 8301 161 54 21 12 2,000 4.2 130L 161 090666 

w190667 1101 7401 161 100 26 13 2,500 3.7 1101 16L w190667 

w190668 1101 1401 161 40 19 111 530 3.1 51 161 w190668 

000669 1101 310L 161 53 29 15 1,100 5.9 59L 16L w190669 
090670 1101 150 16L 22 12 111 370 1.7 171 161 090670 
090671 1101 2201 161 56 33 111 640 5.9 351 16L w190671 

090672 1101 4001 161 37 26 111 1,100 2.3 70L 45 w190672 

w190673 1101 1701 16L 32 16 15 1,700 1.9 40 161. .190673 

.190674 11°L 150 161 24 11 14 740 1.9 291 161 090674 
0 0 06 7 5 1101 1901 161 31 15 19 1,000 2.3 351 161 .190675 
.1 90676 1101 3201 161 27 14 14 820 6.81 681 161 090676 

090677 95L 1901 14L 21 10 9.5L 1,500 1.5 60 14L 090677 

w190678 1101 190 16L 23 11 111 140 1.4 23 161 w190678 

w 1 90679 1101 160 161 77 16 111 190 2.6 18 16L 090679 

020680 1101 1301 161 76 24 111 730 3.8 47 161 w190680 
w190681 1101 1801 16L 56 24 13 980 3.1 37 161 w190681 

090682 1101 1601 16L 39 17 111 880 3.2 52 161 .190682 

090683 1101 130 161 35 13 14 560 1.3 401 161 090683 

090684 1101 170L 16L 22 9.4 111 310 1.0 311 161 w190684 

090685 68L 1901 1n1 38 19 12 1,100 4.1 80 101 w190685 

w190686 681 1901 101 24 14 6.81 2,600 2.3 341 101 w190686 

090687 681 2001 101 37 19 13 2,200 2.2 331 101 w190687 

w190922 681 220 101 41 22 6.81 320 2.5 34 101 w190922 

090923 68L 6601 101 59 66 42 1,400 10 1001 101 090923 

w190924 681 240 101 39 15 13 200 2.0 151 101 w190924 

090925 681 170 101 48 20 14 510 2.2 331 101 090925 

w190926 681 1701 101 27 12 11 250 2.3 23 101 w190926 

w190927 H 4701 101 35 2 4 6.8L 480 151 881 36 w190927 

w190928 681 220 101 48 25 6.81 290 3.2 321 101 w190928 
w101107 951 240 14L 45 18 9.51 950 4.1 61L 141 091107 

091108 951 21'01 141 82 38 11 640 8.5 421 38 w191108 

091100 951 4801 141 37 19 14 1,200 3.2 48L 141 w191109 

091110 951 4901 141 30 22 15 2,200 2.7 811 141 091110 

091111 951 2701 141 21 16 9.51 910 1.8 541 94 091111 

091112 951 13 141 11 8 9.SL 320 1.1 161 52 w191112 

091113 951 2101 14L 67 22 9.51 1,200 2.6 73 141 091113 

w101114 
091115 

9 51 
951 

200 
5101 

141 

141 
78 
51 

13 

33 
9.51 

15 
310 

3,400 
1.4 
5.1 

141 
771 

141 
141 

.191114 
091115 



Table 7f -- Major and minor oxide and trace element composition of the laboratory ash of 252 coal samples from West Virginia. 

Sample 
number 

1w 
(porn) (ppm) 

V-5 
(ppm) 

Y-S 
(ppm) 

Yb 
(ppm) 

in 
(porn) 

2r -S 
(ppm) 

Sample 
number 

090642 
000665 

6.41. 
7.11. 

18 
11 

200 
200 

49 
130 

6.4 
11 

170 
100 

95 
290 

090642 
w190665 

090666 7.11. 13 170 150 13 200 540 w190666 
090667 7 . 1 L 25 '80 260 19 200 360 090667 
w190668 7 .1L 14 200 130 12 98 900 w190668 

w 190669 7.11. 20 250 190 18 60 560 090669 
090670 7.11. 27 190 54 5.1 210 220 090670 
090671 7. 1 t. 18 340 160 15 54 670 w190671 
w1v0672 7, 1L 22 370 130 9.3 950 280 w190672 
w190673 7. 1 L 14 230 110 9.7 43 450 w190673 

090674 7.11. 9.9 160 42 4.9 51 130 090674 
w1 9 06 7 5 7.11. 12 230 110 7.0 100 290 090675 
0'10676 7.11. 6.8 200 48 6.8 84 130 090676 
090677 6.41. 11 140 66 6.0 150 210 w190677 
w190678 7.11. 6.2 160 65 5.6 84 250 090678 

0 00679 7.11. 13 170 100 10 400 200 w190679 
090680 7 .1 L 11 360 130 0.0 160 150 w190680 
.190681 7.11. 13 340 93 9.3 130 190 w190681 
w190682 7.11. 11 340 200 8.5 54 500 090682 
w190683 7.11. 9.9 280 78 5.3 120 360 w190683 

090684 7.11. 5.8 120 33 5.2 100 120 090684 
090685 4.61. 19 170 120 12 Si 440 090685 
w190686 4.61. 5.6 63 47 5.7 600 140 090686 
090687 4.61. 18 180 77 6.6 56 390 090687 
090922 4.61. 11 250 79 9.1 56 190 090922 

0909 23 5.3 25 4 80 290 34 140 260 090923 
090924 4.61. 12 240 89 8.0 120 140 090924 
090925 4.61. 23 480 140 12 110 380 w190925 
090926 4.61. 4.8 130 110 8.3 RO 200 090926 
090927 4.61. 45 210 23 12 89 75 090927 

090928 4.6L 29 230 110 13 260 140 090928 
wI91107 6.41. 21 220 56 10 IRO 76 091107 
091108 6.41. 21 280 180 20 84 200 w191108 
001109 6.41. 22 210 88 7.9 62 310 091109 
091110 6.41 27 270 170 11 200 250 w191110 

wI91111 6.41. 5.4 110 77 8.9 350 63 w191111 
w191I12 6.4L 9.9 130 38 3.2 02 97 w191112 
091113 6.41. 23 380 73 7.8 53 250 w191113 
w191114 6. 4 L 7.4 200 57 6.5 49 220 w191114 
w191115 6.41. 13 220 120 13 280 170 w191115 



 

Table 7f -- Major and minor oxide and trace clement composition of the laboratory ash of 252 coal samples from West:Viuinia. 

58.0le Ash 5102 al205 Ca0 M)0 Na20 K20 Fe203 TiO2 P205 Sample 
number (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) number 

091116 4.7 48 79 2.1 1.2 1.1 2.2 8.9 0.80 0.60 0911.16 
w191117 2.6 49 35 1.5 .71 1.4 1.5 3.7 1.6 .20 w191117 
wI91118 12.6 60 32 .30 .70 .31 2.7 2.0 2.0 w191118 
0191119 3.5 48 40 1,4 .60 .77 .60 3.3 1.8 B 091119 

091120 3.7 51 35 1.9 .86 .61 1.1 3.2 .90 .60 091120 

w191121 10.4 43. 26 .50 .58 .38 1.9 23 1.6 .01 w191121 
w191122 11.1 43 74 .60 .86 .28 2.3 25 1.3 .05 w191122 
091123 9.9 54 32 .50 .73 .52 2.9 3.3 1,5 B w191123 
w191174 7.3 54 34 .50 .86 .39 3.7 3.3 1.7 .07 0191124 
w191125 9.9 52 35 .40 .73 .50 2.9 2.2 1.6 .04 091125 

w191126 14.2 64 28 .30 .68 .70 2.6 .6 1.4 .05 091126 
w191127 9.7 33 16 1.1 .50 .76 .50 44 1.0 .30 091127 
091128 18.6 68 27 .10 .58 .22 1.6 .9 1.4 .06 0191128 
091129 13.8 48 30 .50 1.0 .47 2.3 14 1.5 .20 091129 
091130 2.6 45 27 2.0 1.5 1.5 2.8 15 1.0 .10 w191130 

wI91131 4.6 30 20 1.0 .78 1.3 2.0 36 .80 5.2 w191131 
091112 29.8 56 28 .40 1.0 .25 2.4 8.3 1.3 .10 091132 
w191133 8.7 71 23 .30 .23 .50 .20 .3 1,4 2.1 v191133 
w191178 13.5 56 24 1.1 .70 .31 2.5 9.5 1.5 1.2 091178 

w191179 11.2 55 26 .80 .86 .36 2.8 9.6 1.4 1.7 w191179 

w191180 7.2 45 27 2.1 1.0 .57 2.6 15 1.1 1.9 0191180 
091181 11.1 57 28 .80 1.1 .39 3.2 5.6 1.5 .50 w191181 

0101182 14.6 55 28 .60 .86 .41 2.7 6.3 1.6 1.8 w191182 

w191183 10.1 51 31 .80 .76 .60 2.6 8.5 1.5 1.7 w191183 

0191184 13.7 48 25 .40 .86 .40 2.2 20 1.2 .70 w191184 

w191185 18.6 54 29 .50 .76 .27 2.9 7.4 1.5 .60 w191185 

w191186 11.8 36 20 .80 .46 .28 1.0 39 1.0 .06 0191186 

w191187 12.7 38 20 .50 .51 .29 1.4 36 1.2 .10 w191187 

w191188 17,4 53 28 .30 .90 .26 2.6 13 1.5 .04 091188 

w191189 12.7 51 27 .30 .68 .28 2.5 16 1.2 .30 w191189 

w191522 10.8 52 23 1.6 .96 .19 2.1 6.6 1.5 .01 w191522 
w 191862 7.8 24 18 1.4 .65 1.5 1.0 49 .50 .10 091862 

w191863 11.5 43 23 .30 1.7 .71 1.0 49 .50 .10 091863 

091864 25.5 49 24 .20 1.4 .31 3.8 20 .90 .02 091864 

w191865 11.2 62 28 .30 .58 .15 1.1 2.8 2.7 .30 w191865 

w191866 10.8 54 37 .10 .60 .16 2.1 2.5 1.9 .10 w191866 

w191867 6.0 51 31 1.2 .83 .29 2.6 7.7 1.4 .06 091867 

091868 6.8 47 30 1.3 .58 .50 1.4 13 1.6 B w191868 

w191869 16.6 36. 21 .40 1.1 .26 2.5 33 .60 B w191869 

.191870 4.1 42 27 1.7 1.4 1.4 2.8 11 .90 .05 v191870 



Table 7f -- Major and minor oxide and trace element composition of the laboratory nsh of 252 coal samples from West Virginia. 

--- _ 
Sample S03 ap-5 6-S 6a-S 0e-5 6i-S Cd Ce Co Cr Sample 
nugiber (percent) (porn) (op.) (pp.) (ppm) (000) (0010 (ppm) (000 (ppm) number 

w191116 3.9 0.31 520 1,700 28 311 0.62 300 110 170 091116 
091117 3.0 .01 300 950 180 311 .66 380 110 170 091117 
w191118 1.1 .27 130 660 36 31t. .80 220 46 170 w191118 
w191119 3.1 .80 290 1,500 340 311 .56 310 160 250 091119 
w191120 3.7 .42 310 880 43 311 .80 300 220 130 w191120 

w191121 3.2 .52 73 7,400 39 311 .52 130 58 140 091121 
w191122 2.1 .34 78 560 35 31L .42 130 35 1 30 091122 
.191123 1.2 .32 120 690 55 311 .66 160 42 160 091123 
091124 1.5 .42 140 990 25 31L .30 230 78 150 w191124 
091125 1.3 .34 120 970 46 31L .26 200 56 170 091125 

091126 1.0 .14L 69 560 49 311 .101. 150 58 130 091126 
091127 2.3 .64 48 280 26 441 .10 120 58 120 091127 
091128 .70 .28 68 can 11 441 .30 160 28 140 091128 
091129 2.2 .68 90 1,800 44 441 .76 270 57 190 091129 

091130 4.5 .90 280 1,600 130 441 .12 270 130 160 091130 

001131 2.6 .76 150 580 44 441 1.4 590 140 600 091131 

091132 1.8 .201 260 460 10 441 .34 91 21 93 091132 
w191133 1.2 .24 180 920 14 441 .34 530 66 540 w191133 

091178 1.9 .38 230 1.100 16 251 .38 150 31 250 091178 

001179 1.9 .29 380 990 8.2 251 .32 130 24 170 091179 

091180 .16 680 1,200 7.9 251 .37 180 39 150 091180 

091181 1.7 .66 510 990 7.0 25L .28 140 1? 160 091181 

091182 1.4 .19 410 960 7.0 251 .34 170 25 170 091182 

091183 1.7 .17 660 1,400 8.8 251 .28 190 30 190 091183 

091184 1.3 .15 440 890 14 25L .36 120 21 200 w191164 

091185 1.3 .23 320 520 23 251 .52 140 31 200 091185 

091186 1.7 .32 440 710 20 251 .10 110 85 150 091186 

091187 1.5 .37 430 820 6.0 251 .38 110 24 110 091187 

091188 1.1 .28 260 580 6.0 251 .52 130 27 150 w191188 

091189 .90 .18 360 660 8.8 251. .52 150 27 120 w191189 

091522 1.0 .43 54 1,100 29 40L .52 190 46 120 091522 

.191862 3.3 2.5 130 1,000 83 SOL 3.1 180 250 160 091862 

091863 3.3 .50 120 840 12 SOL .50 100 35 110 w191863 

091864 2.3 .40 89 1.100 14 SOL .26 110 23 89 091864 

091865 1.0 .26 200 970 28 SOL .44 200 77 180 091865 

001866 1.0 .86 160 2,500 7.6 SOL .68 120 46 190 091866 

001867 3.0 .74 480 1.700 71 SOL .87 220 90 150 091867 
091868 3.0 .79 210 1,600 71 SOL .54 180 65 140 w191868 

091869 2.4 .71 120 590 21 SOL .92 110 33 100 091869 

091870 2.4 1.2 450 2.000 54 501 1.2 170 66 120 w191870 



 

 

Table 7f -- Major and minor oxide and trace element composition of the laboratoIL ash of 252 coal samples from West Virginia. 

Sample Cs Cu Dy-S Er-S Eu Ga-S Gd-S Ge-S Hf Ho -S Sample 
number (Dom) (ppm) (ppm) (Dom) (ppm) (00m) (ppm) (ppm) (ppm) (ppm) number 

w191116 8.5 160 4 51 161 5.7 76 12 6.4L 6.4 9.5L .191116 
.191117 7.7 321) 65L 27 8.1 110 28 6.6 7.7 9.51 .191117 
w 19111A 13 210 451 15 5.7 75 13 6.4L 12 9.51 .191118 
.191119 11L 360 45L 25 7.7 240 20 48 11 9.5L .191119 
.191120 5.4 270 45L 141 6.2 60 14 6.41 5.4 9.51 .191120 

.191121 13 190 451 14L 2.4 130 9.SL 64 8.7 9.5L .191121 

.101122 12 110 45L 14L 2.7 62 9.51 39 6.3 9.51 w191122 
w191123 6.1 200 451 141 3.2 88 9.51 18 7.1 9.51 .191123 
.191124 15 170 45L 14L 4.5 87 12 24 11 9.51 w191124 
w191125 11 200 451 14L 3.3 97 9.SL 14 9.1 9.51 .191125 

.191126 13 7 8 451 141 2.8 60 9.51 13 6.3 9.51 .191126 

.191127 2.1 58 641 201. 2.7 52 19 150 5.2 14L .191127 

.191128 7.5 72 641 201 2.2 46 141 9.21 7.0 14L .191128 

.101129 10 200 641 201 3.3 74 14L 30 7.2 141 .191129 

.191130 15 330 661 26 5.8 140 34 76 15 16L w191130 

.1 91131 
w191132 

54 
8.1 

190 
55 

641 
64L 

701 
201 

10 
1.4 

68 
46 

30 
14L 

26 
9.21 

26 
4.0 

141 
141 

.191151 

.191132 
w191133 170 120 661 201 7.0 22 161 9.21 36 141 091133 

w191178 13 55 36L 111 2.4 92 111 97 8.9 7.7L .191178 
.191179 15 37 361 111 2.5 41 12 8.2 8.0 7.7L .191179 

091180 9.7 39 36L 111 3.3 32 7.71 11 6.9 7.71 w191180 

091181 14 90 36L 111 2.4 32 18 5.21 8.1 7.7L w191181 

091187 17 53 36L 111 2.5 35 7.71 5.21 8.2 7.71 091182 

091183 15 60 36L 111 2.7 49 14 5.21 6.9 7.71 w191183 

.191184 16 64 361 111 3.1 57 10 5.2L 8.0 7.71 .191184 

.191185 8.1 68 361 111 3.7 63 18 15 6.5 7.71 .191185 

.191186 

.191187 

.191188 
091189 

3,4 

6.3 
13 
13 

74 

78 
98 
55 

36L 
361 
361 
361 

111 
111 
11L 
111 

3.6 
2.0 
2.1 
2.3 

80 
33 
45 
34 

7.7L 
7.71 

11 
7.7L 

24 
5.21 
5.21 
5.21 

5.1 
4.7 
7.5 
6.3 

7.71 
7.7L 
7.7L 
7.71 

.191186 

.191187 
w191188 
w191189 

0 9 1572 
w191862 
.191863 
w191864 
w191865 

13 
7.1 
9.6 

11 
3.6 

300 
31 

110 
96 

120 

581 
731 
73L 
731 
73L 

181 
35 
231 
231 
231 

3.3 
7.1 
2.0 
2.1 
3.0 

2 9 
210 

54 
54 
66 

121 
48 
161 
161 
161 

8.31 
41 
111 
13 
111 

10 
21 
4.3 
3.1 

13 

121 
161 
161 
161 
161 

091522 
.191862 
091863 
091864 
091865 1--. 

ON 

w191886 
w191867 
w191868 
w 1 918 ,59 
.191870 

12 
8.3 
5.9 

11 

15 

230 
170 
200 
170 
250 

731 
731 
731 
731 
731 

231 
231 
751 
231 
231 

2.4 
4.3 
2.8 
2.2 
5.1 

110 
84 
64 
51 
89 

161. 
17 
161 
21 
161 

111 
12 
111 
111 
11t 

8.1 
6.7 
8.8 
3.0 
7.3 

161 
161 
161 
161 
16L 

091866 
.191867 
091868 
.191869 
091870 

Cr, 



 

Table 7f -- Ma'or and minor oxide and trace element composition of the laboratory ash of 2S2 coal samples from West Virginia. 

• 
Sample Ir-S La LI Lu Mn mo-S Nb-S Nd-S Ni-S Pb Sample 
number (ppm) (porn) (ppm) (ppm) (porn) (ppm) (ppm) (porn) (ppm) (ppm) number 

091116 211 170 110 2 39n 46 9 1 70 170 42 w191116 
w191117 211 190 180 4 4) 28 34 240 200 83 w191117 
w191118 211 130 130 2 38 8.8 36 140 110 64 091118 
w191119 211 170 230 3 32 18 32 220 350 110 w191119 
091120 211 140 170 3 82 9.9 15 130 270 81 091120 

w191121 4501. 67 110 2 45 12 18 641 130 42 w191121 
091122 4501 63 120 2 140 13 32 77 73 49 091122 
w191123 211 91 140 1 64 10 18 100 120 44 091123 
w191124 211 110 140 1 57 6.4 31 120 76 60 091124 
091125 211 110 170 2 29 3.11 22 92 92 81 091125 

091126 211 70 120 1 38 3.11 75 641 76 38 091126 
091127 301 6? 92 1 200 66 12 921 130 60 091127 
w191128 301 86 170 1 16 5.6 24 110 74 33 091128 
w191129 301 140 230 1 88 13 12 96 150 66 091129 
091130 301 120 110 4 190 44 14 260 380 55 w191130 

w191131 301 87 110 2 63 46 13 130 140 38 091131 
091132 301 74 330 .7 86 6.0 15 921. 90 27 091132 
091133 301 92 72 1 23 8.0 38 110 120 53 w191133 
091176 171 89 160 1 150 7.5 41 120 50 47 091178 
091179 171 80 120 .9 150 7.9 25 90 47 42 w191179 

091180 171 97 77 1 280 25 28 100 52 51 091180 
091181 171 81 110 1 130 9.7 26 85 41 25 091181 
001182 171 96 120 1 88 6.8 17 85 58 29 w191162 
091183 171 99 130 1 110 8.9 26 120 58 29 091183 
091184 171 66 100 1 95 7.0 26 95 59 27 091184 

001185 171 70 100 2 100 28 25 75 79 29 091185 
001186 171 51 84 2 160 27 40 521 140 27 w191166 
091167 171 63 78 .8 82 18 33 521. 62 25 091167 
091188 171 75 190 .6 68 6.2 32 64 54 42 091188 
091189 171 79 93 .8 32 11 32 87 69 20 w191189 

091522 271 100 120 .9 85 16 17 831. 74 58 091522 
091862 351 f1 120 7 130 87 25 150 640 160 091862 
091863 351 61 130 .9 180 20 71 1101 100 24 091863 
091864 351 63 120 .8 180 11 71 1101 58 32 091864 
091865 351 120 74 2 28 5.01 54 1101 150 74 091865 

091866 351 66 150 1 36 10 21 1101 120 65 091866 
091867 351 120 100 2 65. 43 23 180 180 62 09186 7 
.191868 351 88 160 1 100 17 48 110L 180 51 091868 
.191869 351 6o 80 1 160 35 10 1101 120 24 091869 
091870 351 73 76 2 160 41 13 130 140 74 091870 



	

	

 

Table 7f -- Major and minor oxide and trace clement composition of the laboratory ash of 252 coal samples from West Virginia. 

--- -

Sample 
number 

Pr-S 

(ppm) 

Rb 
(D0m) 

Re-S 
(00m) 

Sc 
(ppm) 

Sm 

(pom) 

Sn-S 

(Dom) 
Sr-S 

(ppm) 
Tb 

(ppm) 
Th 

(ppm) 

Tl-S 
(ppm) 

Sample 
number 

091116 951 4301 141 43 30 9 .51 5,700 4.3 641 14L 091116 
091117 951 6201 14L 50 38 9.51 1.500 7.7 120L 141 14191117 

091118 951 140 141 30 20 9.51 420 3.2 40 141 091118 

w191119 951 4301 141 71 37 9.51 1,400 5.7 861 141 w191119 

w191120 95L 4101 14L 38 32 9.5L 1,400 5.4 811 141 091120 

w191121 951 190 141 45 13 11 7 30 1.9 38 34 w191121 

091122 951_ 230 141 33 14 10 640 2.7 45 141 091122 

091123 951 200 141 36 16 9.SL 560 2.0 301 14L 091123 

001124 951 230 14L 38 25 14 800 4.1 411 141 w191124 

14191125 951 170 141 40 18 13 730 3.0 51 141 w191125 

w191126 95L 230 141 34 15 9.SL 320 2.1 21L 14L w191126 

001127 1401 1801 201 23 14 16 400 2.1 68 201 w191127 

001128 140L 120 201 26 13 141 320 1.6 22 201 w191128 

091129 1401 180 201 48 22 15 940 2.9 43 201 w191129 

w191130 1401 540L 201 46 31 16 2.400 3.8 1201 20L w191130 

w191131 170 3 9 0 201 110 20 14L 1.400 11 110 52 091131 

091132 1401 250 201_ 17 12 14L 240 1.3 26 201 091132 

w191133 1401 1601 201 110 17 141 680 6.9 59 20L 14191133 

091178 771 160 111 47 13 9.2 2,500 2.2 30 34 w191178 

w191179 771 240 111 30 13 8.1 1,100 1.8 27 111 w191179 

w191180 7 7 1 130 111 26 14 15 2,700 2.8 421 111 091180 

091181 771 220 111 28 13 7.7L 1.100 1.8 271 111 w191181 

091182 771 190 111 29 14 7.71 1,100 2.1 29 111 091182 

091183 771 230 111 30 14 18 1,700 2.0 48 111 091183 

w191184 771 220 111 42 13 7.71 660 2.2 221 111 091184 

001185 
w191186 

771 
77L 

130 
1101 

111 
111 

55 
31 

15 
14 

7.71 
8.0 

500 
690 

2.7 
2.5 

161 
251 

111 
111 

091185 
w191186 

091187 1101 87 111 20 8.7 0 . 1 670 1.6 241 111 091187 

w191188 771 1R0 111 28 10 7 .71 470 1.7 29 111 091188 

001189 771 190 111 24 12 7.71 610 1.6 241 111 091189 

14191527 
091862 

1201 
1601 

140 
6401 

181 
231 

24 
100 

18 
32 

121 
161 

1,400 
1,500 

2.8 
7.11 

281 
1101 

181 
64 

14191522 
w191862 

w191863 1601 170 231 28 10 161 590 1.7 261 231 w191863 

w191864 1601 170 231 21 11 161 430 1.61 Z2 231 091864 

w191865 1601 1301 231 34 16 161 640 1.8 56 231 w191865 

091866 1601 160 231 .16 12 161 310 2.5 30 231 091866 
091867 1601 180 231 33 18 161 1,100 8.31 501 351 091867 

091868 1601 2101 231 31 15 161 1,800 7.41 441 231 .191868 

091869 1601 140 23L 23 11 161 500 2.4 40 231 w191869 

w191870 1601 3701 231 39 24 161 2.300 4.9 731 231 w191870 



Table 7f -- Major and minor oxide and trace element composition of the laboratory ash of 252 coal samples from West Virenia. 

Sample Tm U V-S Y-S Yb In it-S Sample 
number (ppm) (ppm) (ppm) (00m) (ppm) (ppm) (ppm) number 

.191116 6.4L 8.5 250 88 11 69 100 .191116 

.101117 6.41. 19 280 250 23 120 270 w191117 

.191118 6.4L 15 220 95 9.5 140 410 .191118 

.191119 6.6 8.6 390 220 73 98 290 .191119 

.191120 6.41. 11 200 120 14 86 210 .191120 

.191121 6.41. 12 130 18 8.7 260 87 .191121 

.191122 6.41 9.2 220 87 8.1 68 210 .191122 

.191123 6.41. 13 210 97 8.1 320 210 w191123 

.101124 6.41. 12 250 92 11 69 270 .191124 

.191125 6.41. 16 240 90 10 60 170 .191125 

091126 6.41 8.7 170 66 9.9 38 220 .191126 
.191127 9.2L 9.7 120 74 7.2 340 130 .191127 
.191128 9.21. 6.8 200 66 5.4 45 340 w191128 
.191129 9.21 20 300 62 A.0 180 130 w191129 
091130 9.2l 7.71. 320 260 15 240 190 w191130 

.191131 9.21. 13 260 120 24 200 170 .191131 
w191132 9.2L 5.0 220 32 3.7 53 130 w191132 
.191133 9.21. 2.3L 160 100 20 28 680 w191133 
. 1 91 1 78 5.2L 12 520 94 8.1 70 540 091178 
w191179 5.21. 5.4 210 68 6.3 74 400 .191179 

w191180 5a1 7.4 160 S9 5.6 85 370 w191)80 
091181 5.21. 5.8 170 67 5.4 68 470 w191181 
w191182 5.21. 7.6 190 44 5.5 42 190 .191182 
.191183 5.2L 5.0 230 64 5.9 65 330 .191183 
.191184 5.21 19 240 80 6.6 40 360 .191184 

.191185 5.2L 16 240 110 9.1 74 400 .191185 

.191186 5.71. 34 180 99 7.6 85 440 .191186 

.191187 5.21. 6.5 150 43 3.1 72 350 .191187 

.191188 5.2L 6.3 180 45 4.6 100 360 .191188 

.191189 5.2L 4.5 160 60 4.7 110 440 .191189 

w191522 8.31. 15 160 60 8.3 57 160 .191522 
.191862 111. 74 460 350 29 760 99 .191862 
001861 'Ill 8.9 200 40 5.2 140 89 .191863 
091864 111. 15 140 26 4.1 110 66 .191864 
.191865 111. 8.8 200 79 8.0 47 450 w191865 

.191866 111. 12 350 31 5.1 120 180 091866 
091867 11l 11 300 200 10 72 230 091867 
.191868 111. 8.8 750 130 7.4 70 410 .191868 
091869 111- 14 230 86 5.4 66 140 w191869 
091870 111. 23 310 160 12 110 180 .191870 



 

Table 7f -- Major and minor oxide and trace element composition of the laboratory ash of 252 coal samples from West Virginia. 

Sample Ash Si02 A1203 Ca° Mg0 Na20 K20 Fe203 TiO2 P205 Sample
number (percent) (percent) (percent) (percent) (percent) (percent) (percent) - (percent) (percent) (percent) number 

.191871 3.2 39 27 1.7 0.86 1.5 2.2 18 0.90 0.10 w191871 

.191872 7.6 50 30 1.4 .83 .76 1.9 4.8 1.4 .191872 

.191873 13.2 50 28 .80 .96 .30 2.8 1.1 1.5 .07 w191873 

.191874 9.5 50 26 1.1 .68 .39 .90 7.5 1.8 .40 .191874 

.191875 3.0 44 33 2.9 .96 .84 .80 8.3 1.3 .50 w191875 

091876 4.6 59 20 1.2 1.0 .55 2.6 7.8 1.5 .06 w191876 
.101877 
.191878 

30.5 
7.5 

48 
36 

27 
24 

1.9 
1.5 

1.2 
.73 

.22 

.28 
2.1 
1.5 

10 
31 

1.5 
1.1 

.05 

.60 
w191877 
.191878 

.191879 6.7 53 31 1.3 .81 .29 1.8 7.3 1.4 .06 .191879 

.191880 8.8 56 36 .40 .68 .36 2.2 2.0 2.0 8 v191880 

.191881 10.5 52 36 .40 .66 .21 2.4 3.6 2.4 B 091881 

.191882 10.5 51 33 .50 .65 .42 4.0 2.5 1.3 8 .191882 

.191883 7.7 62 31 .50 .35 .29 1.0 .7 2.4 .03 w191883 

.191884 16.4 65 27 .30 .43 .22 1.2 .7 2.4 8 .191884 

.1 91885 6.5 53 32 1.6 1.0 .62 3.2 5.1 1.0 .06 v191885 

091886 10.1 52 33 .60 1.1 .49 4.3 5.3 1.4 8 w191886 
.191887 4.9 50 3 4 .90 .66 .73 2.4 8.2 1.6 8 w191887 
w191888 21.0 60 32 .20 .53 .17 2.0 .7 2.1 8 .191888 
.191889 5.3 18 12 1.9 .46 .73 .60 64 .40 .03 .191889 
.191890 8.2 49 31 .70 .56 .62 1.8 7.9 2.0 .05 .191890 

w191891 6.5 33 18 3.6 1.1 .30 .90 33 1.2 .06 .191891 
.191892 13.9 42 21 .60 .83 .20 2.7 31 1.0 B .191892 
.191893 15.8 63 28 .30 .66 .19 1.1 2.5 2.5 .20 w191893 
091894 3.3 46 39 1.6 .86 .33 1.8 6.0 .70 .191894 
w191895 39.8 58 32 .20 .90 .21 3.6 2.6 1.6 .02 .191895 

091896 16.3 57 31 .30 .83 .21 2.8 1.4 1.6 B .091896 
091897 5.9 58 28 1.5 .70 .54 .54 3.4 1.5 .10 .191897 
.191898 12.0 55 35 .60 .63 .21 1.5 2.1 1.5 .06 .191898 
091899 9.5 49 33 .50 .90 .37 3.6 2.8 .90 .06 w191899 
.191900 9.3 60 29 .30 .35 .62 .90 .9 2.5 8 .191900 

091901 8.1 46 28 1.0 .63 .42 1.8 19 1.5 .01 w191901 
w191902 3.7 49 34 1.8 .90 .54 1.8 2.0 .90 .06 w191902 
.191903 8.2 50 15 1.2 .83 .64 3.0 2.5 1.7 .30 w191903 
w191904 
.192710 

6.3 
9.3 

47 
67 

35 
23 

1.1 
.89 

.88 

.45 
.84 
.46 

3.9 
.95 

4.6 
3.4 

2.1 
2.1 

.05 

.19 
w191904 
.192710 I-J 

,4 

.192711 5.5 47 36 1.2 .85 .96 2.4 4.3 2.1 .08 092711 0 
w 192712 3.2 25 15 2.4 .85 1.1 .45 38 .94 .15 .192712 
.192713 6.4 47 23 .99 1.4 .75 4.5 13 1.2 .08 w 192713 
092714 4.3 42 30 1.9 1.1 1.2 1.6 17 1.4 .95 092714 
.192715 5.6 38 27 1.6 .98 1.1 2.8 '8 1.0 .11 w192715 



	

	
	

 

 

 

Table 7f -- Major and minor oxide and trace element composition of the Inhorattily ash of 252 coal samples from West Virginia. 

.....•........-.. _aw-s____ _ _ _ •_ ___ 
Sa.oir SO1 U-S Ua-S Ue-S 91-S Cd Ce Co Cr Sample 
number (percent) (ppm) (ppm) (Dorn) (oom) (ppm) (porn) (ope) (PPP) (porn) number 

• ___ _ 

w191871 3.A 0.74 33n 1.100 97 SOL 2.1 190 130 100 091871 
001872 2.4 .43 690 1,000 36 50L .24 140 21 150 w191872 
091873 1.5 .33 700 1,200 33 SOL .60 140 41 140 .091873 
091874 .70 .23 120 1,100 17 50L .36 240 35 140 091874 
w191875 S.8 1.0 1,400 1,600 58 SOL .48 200 210 150 w191875 

091876 3.0 .51 960 1,300 61 SOL .18 200 52 180 w191876 
w191877 4.4 .28 160 1,100 20 501 .10L 150 19 110 w191877 
w101878 3.9 .10 380 690 50 SOL .50 160 120 120 v191878 
091879 2.8 .58 540 510 140 SOL .14 180 79 140 091879 
w191880 1 .5 .56 300 890 31 SOL .58 190 65 190 091880 

091881 1.1 .54 130 480 63 SOL .54 230 80 220 w191881 
091882 1.4 .69 260 1,400 79 43L 1.4 150 210 280 w191882 
w191883 1.5 .44 310 830 26 43L 1.6 230 1,300' 300 w191883 
w101884 .90 .21 170 530 21 431 .22 150 43 160 091884 
091885 2.8 .77 400 790 82 43L 1.6 170 140 160 w191885 

0011186 1.6 .41 300 1,000 34 43L .16 200 66 160 w191886 
091887 1.9 .84 400 94n 39 43L 1.0 200 110 170 091887 

w191888 .70 .36 85 520 26 49L .22 200 31 190 091888 
.19188y 2.6 .72 5 4 1,400 43 43L .78 110 45 53 .191889 

w191890 1.9 .66 160 1,100 37 43L 1.3 260 60 200 w191890 

w191891 5.S .20 190 690 34 43L .18 150 8A 1 10 091891 
w 191892 1.4 .29 190 340 39 431 .54 94 31 110 w191892 
091893 1.0 .33 170 530 56 43L 1.1 190 AS 89 091893 

w 191804 3.4 .13 690 940 110 431 1.1 270 420 220 091894 

w191895 .90 .20L 110 690 7.4 43L .10 130 21 150 091895 

w191896 1.0 .20L 200 790 27 43L .28 160 51 160 w191896 
091897 3.7 .57 140 1,200 49 49L .72 290 90 170 091897 

091808 1.0 .44 90 590 23 43L .60 190 59 200 w19)898 

001899 1.7 .51 170 920 60 43L .54 130 110 160 w191899 

w191900 .90 .30 230 930 19 43L .52 180 32 140 w191900 

091901 2.4 .60 190 740 47 43L .48 170 36 130 091901 

091902 3.8 1.4 260 1,500 140 50L 1.2 190 300 150 091902 

4101903 2.1 .25 300 1,200 17 SOL .36 210 50 180 w191903 

091904 2.5 .78 280 1,200 54 501 .76 220 110 220 091904 

092710 .72 .30 210 380 40 2?L .57 180 43 150 092710 

w192711 1.6 .50 380 660 44 221 1.2 200 120 140 092711 

092712 3.8 .60 83 340 120 221_ .78 160 130 130 092712 

w 192713 1.4 .30 110 4 20 28 221 .97 160 70 120 092713 

092714 .17 .70 150 620 36 22L 1.4 210 56 150 092714 

w192715 2.4 .80 140 470 30 22L .90 300 88 170 092715 



	 	 	 		

 
	

 

 
 

 

Table 7f -- Major and minor oxide and trace clement composition of the lahorat2ly ash of 252 coal samples from West Virjinia. 

Sample Cs Cu Dy-S Er-S Eu Ga-S Gd-S Ge-S Hf Ho -5 Sample 

number (ppm) (pom) (ppm) (Dom) (oom) (oom) (Dom) (obm) (oom) (Dom) number 

w191R71 13 3 9 0 73L 26 5.0 92 28 110 13 16L .191871 
w101872 7.9 96 7 3L 2 3L 7.5 78 16L 26 9.2 16L -.191872 
.191873 12 1 20 7 3L 23L 7.0 78 16L 15 7.6 16L w191873 
w191874 4,2 170 7 3L 23L 2.9 13 25 11L 8.4 16L .191874 
w191R75 10L 4nn 73L 21L 130 18 83 6.7 16L .191875 

w191 R 7 h 
w 1 / 

8.7 
4.4 

110 

66 

111 
11L IL 

4 • 1 91 
40 

1AL 

16L 
41 
1 1 L 

11 
10 

1 6E. 
16L 

.1917116 
w191877 

w 191878 8.0 190 751. 1L 11 1 6L 97 6.7 16L w191878 
.191879 It 170 IlE :1L 4.0 91 16L 33 7.5 16L W191)179 
.191880 6.0 180 /31. lit_ 3.6 81 18 11L 16L w191880 

,1911A1 le 160 7 3L 23L 1.7 7R 1 6L 11L 13 16L w1918711 
.011AR7 1? ??; h SL 71 4.7 160 14E. 19 6.7 14L w 1 9188 
w191RR3 2.6 170 6IL ?0L 4.9 Sh 17 9 .5L 14 14L w191883 
w191 ,114 4.9 1 0c, 65L 20L 7.6 41 14L 9. 3L 9.8 14L .191(184 
0918 /1 5 11 300 63L 201. 6.0 170 16 100 4.6 14L w191885 

1 1 770 #,1L S,9 67 14 9.3L 6.9 14L w1011liA6 
'.2 7 ,1 63L ?OL 3. 7 64 14L 9.3L 8.2 14L .091,1i7 

.191' 811 7.1 150 77L 2 3L 1.7 64 161. 11L 9.5 16L .191gA8 
41918A9 1.9 190 63L ?OL 3.2 72 20L 10 11 14L w191889 
w191890 12 340 63L 20L 4.3 97 14 27 13 14L w191890 

w191801 6.2 200 63L 70L 7,8 53 14L 9.3L 6.2 14L .191891 
.191897 12 90 63L 20L 2.4 47 14L 9.3L 4. 14L W 101802 

.191893 5.7 210 63L 29 5.4 110 30 46 5.1 14E. w191R91 
w 191194 9.1 210 63L ?0L 10 14L 17 6.1 14L w1917194 
w191805 13 46 63L 20L 2.6 36 14L 9.3L 6.8 141. w191805 

w1V1R06 1? 80 6iL 2.8 53 14L 9.3L 7.4 14L w191896 
w191807 5.1 130 77L 73L 5.9 89 18 11L 8.5 16L .191897 
w191898 6. 7 130 63L ?OL 3.7 110 14L 9.3L 6.7 14L w191898 
w191899 9.5 150 63L 2°L 4.0 130 14 L 16 4.2 1 4L w191899 
w191900 4.3 140 63L 20L 2.5 47 14L 9.3L 12 14L w191900 

.191901 4.0 160 63L ?OL 2.5 69 14L 26 7.4 14L w191901 
w191902 5.4 260 7 31. 23L 7.0 100 25 11L 5.4 16L .191902 
.191903 11 92 73L ?3L 3.8 110 16L 35 9.8 16L w191903 
.191904 9.5 310 7SL ?IL 3.8 120 16L 38 11 16L 091904 
w192710 3.? 1/0 14 2.9 38 8.0 5.0L 13 7.0L w102710 

w192711 7,3 3 7 0 32L 11 4.2 85 10 29 7 .3 7.0L w192711 
w102712 3.1 260 32L 10L 4,1 12L 16 82 6.3 7.0L w192712 
w197713 22 170 37L 101. 3.0 40 7.0L 6.0 6.3 7.0L .,19271 
w102714 12 7 7 0 32L 15 4.7 67 13 12 7.0 7.0L w192714 

w192715 8.9 460 32L 10L 5.0 47 21 21 7.1 7. 0L w19271 S 



Table 7f -- Major and minor oxide and trace clement composition of the laboratory ash of 2S2 coal samples from West Virginia. 

• 
Sample 
number 

Ir-S 

(ppm) 

La 
(ppm) (ppm) 

Lu 

(ppm) 

Mn 

(ppm) 
Mo-S 

(opm) 
Nb-S 

(Dom) 
Nd-S 

(ppm) 
Ni-S 

(Poo) 
Pb 

(pp.) 
Sample 

number 

w191471 
091872 

351 
351 

94 
79 

100 
250 

3 
1 

110 
47 

61 
5.01 

36 
36 

210 
1101 

260 
110 

83 
46 

w1918/1 
w191872 

w191873 351 83 180 .8 94 5.01 45 120 130 62 w191873 
091874 151 150 220 1 110 20 61 150 97 53 x191874 
091875 351 100 210 3 150 26 33 110 450 86 w191875 

w191876 351 110 120 2 120 15 51 150 140 86 091876 
091877 351 92 110 1 200 5.01 26 1101 53 40 091877 
091878 151 93 260 1 160 26 17 1101 200 74 091878 
w191879 351 100 150 1 110 11 15 120 160 65 091879 
w191880 351 110 160 1 29 18 41 110 170 78 091880 

091881 351 140 190 2 29 10 30 1101 140 68 w191881 
0918R? 301 76 95 3 39 24 8 140 240 120 091882 
091883 301 140 140 1 27 24 63 170 170 92 091883 
091884 301 91 220 1 35 8.3 29 931 84 63 091884 
091885 301 77 110 3 120 41 9 110 230 100 w191885 

u191886 301. 110 130 2 120 12 7 120 130 90 w191886 
091887 301 120 140 2 35 37 26 120 290 70 w191887 
091888 341 110 160 2 25 4.91 30 150 87 84 w191888 
091889 6301 38 40 2 310 49 61 94 76 20 091889 
091890 301 160 210 2 44 27 33 130 130 93 091890 

w191891 301 92 120 2 310 13 23 140 140 61 w191891 
091892 301 SO 80 1 400 27 61 931 64 58 091892 
w191893 6301 82 92 3 170 30 11 110 170 74 091893 
w191894 301 120 240 3 350 83 7 130 340 90 w191894 
w191895 301 73 100 .8 23 4.31 19 931 37 38 091895 

w191896 301 98 120 1 47 4.7 27 931 90 42 w191896 
091897 341 170 110 2 310 18 12 160 180 52 091897 
091898 301 110 140 .8 160 9.0 19 110 160 62 091898 
091899 301 74 110 3 70 16 12 130 210 90 w191899 
091900 301 120 91 1 63 9.7 66 99 120 60 091900 

091901 301 99 160 1 100 13 23 99 84 39 091901 
091902 351 81 160 3 98 46 11 180 400 210 091902 
091903 351 120• 250 1 79 13 30 140 120 48 091903 
001904 351 130 190 2 140 8.3 14 1101. 160 120 091904 
w192710 151 110 190 1 70 7.0 39 89 83 86 092710 

092711 151 110 220 2 96 12 19 100 190 130 w192711 
007712 15 94 68 31.. 3.900 11 8 461 160 17 w192712 
.092713 151 78 180 2 140 9.0 6 461 71 45 w192713 
092714 151 120 160 2 94 21 15 130 130 70 092714 
092715 15 160 240 2 72 27 20 160 180 70 .102715 



 

 

Table 7f -- Major and minor oxide and trace element:composition of the laboratory ash of 252 coal samples from West Virginia. 

Sample Pr-S Rb Re-S Sc Sr Sn-S Sr-S Tb Th Tl-S Sample 
number (ppm) (ppm) (ppm) (Ppm) (ppm) (00m) (ppm) (ppm) (0Pm) (ppm) number 

w191871 1604 4104 234 34 22 16 3,300 3.1 94L 234 w191871 
w101872 160L 170 23L 3 7 17 16L 1,500 1.3 39L 23L w191872 
w191873 160L 200 234 33 12 164 860 2.3 31 23L w191873 
u191874 1604 1704 234 31 20 164 1,500 4.2 32 23L w191874 
w191875 1604 3304 23L 43 20 164 4,000 134 100L 234 w191875 

w191876 1604 170 23L 65 20 16L 2,100 2.2 65L 23 w191876 
w101877 1604 150 23L 27 13 164 590 2.6 34 23L w191877 
w191878 160L 1704 234 31 15 16L 1,400 6.74 404 234 w191878 
W191879 1604 2104 234 33 21 16L 910 3.0 45L 23L w191879 
w191880 1604 91 234 41 17 17 1,000 3.4 344 234 w191880 

.1918311 1604 120 234 46 21 16L 310 2.9 44 23L w191881 
w191882 1404 150 20L 85 20 144 820 4.8 50 204 w191882 
w191883 1404 1704 704 44 23 16 1,100 3.9 39L 204 w191883 
w191884 1404 98L 204 32 15 144 560 2.4 57 204 w191884 
w191885 1404 250 204 58 26 144 920 6.2 464 204 w191885 

w191886 1404 180 204 35 22 144 660 3.0 48 20L .191886 
w1917 1404 220L 20L 55 18 144 1,300 4.1 614 204 w191887 
w191888 1604 90 234 45 19 164 250 3.3 45 23L w191888 
w191889 1404 250L 204 15 13 144 1,600 3.8 574 204 .191889 
w191890 1404 180L 20L 46 23 144 1,600 3.7 374 204 w191890 

w191891 140L 1804 204 23 12 21 1,100 1.5 464 204 w191891 
w191892 1404 150 204 27 11 14L 360 2.2 224 41 w191892 
w191R93 170 82 ?OL 46 73 144 640 5.7 194 59 w191893 
w191894 1404 3004 20L 61 45 23 1,700 9.1 914 204 .191894 
w191895 1404 200 204 26 11 14L 230 1.3 28 204 w191895 

w191896 140L 170 204 31 13 17 510 1.8 35 204 w191896 
w191897 1604 2204 234 67 29 164 9 70 5.1 514 234 w191897 
w191898 140L 75 20L 37 19 17 540 3.3 254 204 w191898 
w191899 1404 220 204 58 17 144 740 3.2 32L 204 w191899 
w191900 1404 1504 204 27 13 20 1,100 2.2 324 204 w191900 

w191901 140L 1704 204 ?8 14 20 1,000 2.5 374 304 w191901 
w191902 1604 2704 234 51 30 79 2,000 8.1 81 23L .19190? 
w19190S 1604 210 234 39 20 164 2,100 2.4 3 7 4 234 w191903 
w191904 1604 25n4 254 48 21 164 910 3.2 484 234 w191904 
w192710 684 754 104 31 15 10 730 2.2 54 104 w192710 

.192711 684 91 104 42 20 12 1,200 3.6 554 104 w19271 1 
w19?712 684 3804 104 75 9.4 7.04 670 3.1 94L 104 w19271 2 
w102713 684 250 104 30 13 7 .04 460 3.1 474 17 w 19?71 3 
w10?714 684 190 10L 3 7 21 7.0L 9 70 4.7 704 104 w19271 4 
w192715 68L 5004 104 38 25 14 970 3.6 71 104 w19? 715 



 

Table 7f -- Major and minor oxide and trace element composition of the lahnratoly ash of 2S2 coal samples from MestAflrglnla. 

Samole 
number 

To 

(ppm) (oom) 

V-S 
(Poe) 

T-S 
(Dom) 

Yb 

(Ou.) 
/n 

(oum) 

Zr-S 
(ppm) 

Sample 

number 

v19187 , 
001872 
001873 
091874 
w191875 

11L 
11L 
11L 
11L 
11L 

17 
8.7 
8.1 

16 
6.7 

400 
160 
260 
250 
3 1 0 

280 
91 
02 

150 
200 

13 
7.9 
6.8 
7.4 

10 

370 
36 

140 
72 

140 

450 
260 
400 
710 
430 

091871 
091872 
09187S 
091874 
w191875 

091876 
091877 
091878 
001879 
091880 

1 1L 
1 1 L 
11L 
11L 
11L 

15 
8.9 

11 
12 
14 

310 
160 
150 
230 
350 

200 
69 
76 

140 
120 

17 
7.2 
6.7 

12 
8.0 

08 
58 

180 
60 
47 

380 
260 
200 
150 
300 

w191876 
091877 
w191878 
091879 
091880 

091881 
091882 
001883 
091884 
091885 

11L 
9.31. 
9.3L 
9.31 
9.3L 

14 
24 
18 
9.4 

24 

260 
530 
33U 
190 
330 

64 
200 
130 

49 
170 

12 
18 
12 

6.7 
18 

62 
470 

SO 
23 

340 

140 
140 
500 
210 

89 

w191881 
091882 
w191883 
091884 
w191885 

v191886 
091887 
001888 

9.31. 
9.3L 

11L 

15 
13 
14 

310 
300 
280 

89 
110 
100 

8.9 
10 
10 

95 
110 

76 

110 
210 
300 

w191886 
w191887 
w191888 

091889 9.3L 11 1 10 84 7.5 130 67 091889 
w191890 9.3L 21 310 120 12 160 240 091890 

091891 
001892 
091893 
091804 
091895 

9.31. 
9 .11. 
9.3L 
9.3t. 
9.3L 

12 
11 
19 
14 
5.8 

100 
130 
240 
330 
190 

89 
50 

210 
170 

36 

6.2 
0.4 

18 
24 

4.5 

98 
95 

260 
310 

53 

210 
83 
86 
96 

190 

091891 
091892 
091893 
091894 
w191895 

001896 
091897 
091808 
091899 
091900 

9 .4 
9.3L 
9.3L 
9.31. 

7.3 
11 
16 
15 
11 

240 
210 
310 
360 
210 

63 
120 

74 
190 

82 

5.5 
12 
6.7 

16 
7.5 

69 
97 
76 

160 
31 

200 
200 
170 
190 
490 

w191896 
091897 
w191898 
091899 
w191900 

091901 
091902 
09190S 
001904 
092710 

9.3L 
11L 
11L 
11L 

5.0L 

16 
14 
17 
23 
22 

200 
310 
280 
280 
130 

89 
310 
120 

50 
73 

7.4 
19 
0.8 
9.5 
8.6 

72 
110 
110 
110 

32 

200 
120 
260 
200 
360 

091901 
091902 
091905 
w191904 
w192710 

w192711 
w112712 
092713 
.19)714 
w192715 

5.0L 
5.01. 
5.01. 
5.01. 
5.0L 

20 
6.3 

14 
21 
13 

190 
75 

14 0 
210 
230 

91 
53 
23 
85 
95 

13 
9.4 
6.3 

12 
11 

230 
81 
08 

120 
55 

130 
110 

58 
120 
190 

w192711 
092712 
092713 
w192714 
.092715 



 

 

 

 

Table 7f -- Major and minor oxide and trace element composition of the laboratoryash of 252 coal samples from West Virzinia. 

Samol. Ash 5 ,02 A1203 Ca0 mq0 Na20 K20 Fe203 TIO2 P205 Sample 
number (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) number 

092716 4.5 46 26 1.3 0. 7 0 0.71 3.3 9.8 2.0 0.10 w19271 6 
w197717 
092718 

15.0 
7 .5 

55 
41 

2S 
25 

2.0 
'.4 

.56 

.83 
.30 
.68 

1.7 
3.8 

5.8 
17 

2.0 
1.0 

.22 

.12 
w19271 7 
w19271 8 

w192719 12.3 53 22 5.6 .51 .30 .69 6. 4 2.6 .21 092719 
w192720 5,4 45 26 5.4 1.2 .80 .37 .7 1,4 .05 w192720 

092721 
092722 

8.1 
6.2 

59 
43 

23 
52 

.77 
1.5 

.36 
1.1 

.36 

.93 
.42 

1.7 
6.1 
9.9 

3.1 
1.1 

.02 

.18 
w192721 
w192722 

w 1 92723 4.1 39 26 2.0 1.1 .84 2.1 17 1.1 .04 w 192723 
092724 3.2 45 33 1.8 .38 .69 .90 7.7 1.2 .02 092724 
092725 15.6 61 23 .70 .80 .40 2.0 5.0 2.1 .03 w192725 

w192726 7.4 51 33 .60 .70 .28 1.2 6. 1 .95 .09 09 2726 
w192727 7,' 55 27 .88 .70 .64 1.3 7.8 1.7 .08 092727 
w191728 12.1 68 18 .68 1.6 .49 1.7 4.6 2.2 .08 w192728 
w 102720 3.6 44 28 1.3 1.6 1.3 1.2 13 1.1 .04 w192720 
w192730 22.4 69 19 .40 .68 .40 1.9 3.0 1.6 .07 w192730 

w192731 5.0 55 27 .98 .98 .30 2.1 6.4 1.1 .07 w192731 
w192732 5.1 37 72 3.7 1.7 1.0 .53 16 1.9 .07 w192732 
w192731 7.4 46 24 6.9 .98 .93 .32 8.3 3.1 .14 w192733 
w197734 3.8 47 20 5.6 1.1 1.3 .12 11 2.2 .02 092734 
092735 6.2 46 25 5.2 .93 .96 .22 9.2 2.7 .13 w192735 

w192736 6.0 38 76 2.0 .98 .70 3.1 22 1.1 .11 w192736 
092737 21.6 72 16 .60 .53 .17 2.0 5.1 3.8 .10 092737 
w192738 3.8 49 28 2.0 .91 .80 .87 8.5 1.3 .04 w192738 
012730 11.8 50 27 .89 .91 .39 2.8 9.4 1.6 .08 w192739 
w193126 7.0 42 19 1.8 .66 .70 1.2 22 1.1 .14 w193126 

w193127 7.3 35 18 2.2 .56 .96 .82 30 1.1 .12 w193127 
w193128 6.7 37 19 2.4 .41 .46 .98 26 1.1 .82 w193128 
093129 11.8 54 19 1.1 .45 .59 1.2 15 1.2 .17 093129 
w193150 15.7 40 15 3.3 .60 .27 1.9 26 .85 .64 w193130 
w193131 8.4 31 17 2.4 .76 .70 .91 35 .95 .05 w193131 

w193152 6.5 39 22 2.0 .61 .95 1.5 20 1.2 .81 w193132 
w193133 9.9 24 14 4.4 .38 .20 .79 40 .72 .07 w193133 
092647 1.6 B 8 E3 1.4 .46 8 8 9 8 092647 
00264/1 1.6 B (3 (3 1.1 .70 B B B B 092648 
w192649 5.4 8 B B 1.0 .22 B 8 B 8 w192649 F---" 

......j 
092650 4.7 8 0 8 .75 .13 8 B B B 092650 CY, 
092651 6.1 51 33 1.2 .7 3 .10 4.4 6.3 1.4 .05 092651 
092652 10.3 62 19 .74 1.8 .07 4.1 9.2 .77 .23 09265? 
w192653 5.2 47 21 4.8 1.3 .17 2.6 12 .77 .16 092653 
092654 9.5 54 28 2.0 1.0 .10 2.9 4,4 1.6 .09 w192654 



 

 

Table 7f -- Major and minor oxide and trace element composition of the laboratory ash of 252 coal samples from West Virlinia. 

Sample 
number 

SOS 
(percent) 

Ag-S 
Cove) 

8-5 
(pow) 

Ba-S 
(ppm) 

He-S 
(ppm) 

8 , -S 
(ppm) 

Cd 
(ppm) 

Ce 
(ppm) 

Co 
(ppm) 

Cr 
(ppm) 

Sample 
number 

--- --
092716 
092717 
092718 
w192719 
w192720 

1.9 
.93 

1.4 
.33 

2.7 

0.90 
.50 
.50 
.40 
.30 

95 
77 

110 
64 

100 

250 
320 
420 
230 
570 

37 
23 
28 
28 
37 

22L 
22L 
22L 
221. 
22L 

1.3 
.75 

1.1 
.80 
.95 

ZOO 
210 
240 
200 
220 

89 
79 
53 
85 

180 

150 
150 
150 
140 
120 

092716 
092717 
092718 
w192719 
092720 

092721 
092722 

.86 
2.2 

.80 

.70 
63 

130 
170 
460 

46 
24 

221. 
22L 

1.0 
1.9 

220 
240 

100 
200 

160 
190 

w192721 
092722 

092723 
092724 

2.8 
1.9 

.70 

.90 
100 
66 

410 
360 

52 
120 

27L 
22L 

1.2 
1.3 

220 
220 

120 
94 

140 
180 

092723 
w192724 

092725 .52 .30 86 390 17 221. .56 120 51 69 092725 

w192726 
w 192727 
092728 

.66 

.93 

.61 

.50 

.50 

.40 

51 
88 

110 

220 
320 
330 

41 
25 
18 

221. 
221. 
22L 

.36 

.50 

.61 

240 
210 
190 

95 
99 
41 

140 
130 
110 

w192726 
,192727 
092728 

002729 1.4 .50 130 560 16 22L .10L 220 120 120 092729 
w192730 .18 .30 73 350 8.0 221. .77 190 21 110 w192730 

w192731 1.0 .80 47 420 57 221. .86 160 170 130 092731 
w192732 6.0 .40 110 1,400 20 22L 1.1 260 160 130 092732 
092733 3.4 .50 180 370 26 221. .29 270 130 180 w192733 
092734 4.2 .40 140 310 60 221. .43 210 110 130 092734 
w192735 2.4 .30 140 310 34 221. .77 310 150 180 092735 

092736 3.4 .40 720 520 18 221. .96 130 48 120 092736 
002737 .69 .20 310 240 11 22L .21 130 17 130 09273? 
w192738 2.9 .40 220 720 54 221. .72 210 63 130 092738 
w192739 1.4 .50 120 500 49 221. .74 170 71 130 w192739 
w193126 2.6 .20 1,000G 560 8.0 221. .66 110 20 110 w193126 

093127 3.7 .20 670 790 7.0 221. .62 110 26 110 093127 
003128 3.2 .40 620 870 10 221. .86 120 34 130 w193128 
w193129 1.5 .20 660 660 7.0 22L .58 110 26 130 093129 
w193130 4.1 .20 400 410 5.0 221. .51 76 26 89 093130 
w193131 3.6 .20 630 700 5.0 221. .86 110 44 130 093131 

w193132 2.5 .30 650 1,000 25 221. .86 120 37 120 093132 
w193133 5.5 .30 M 520 7.0 221. .80 91 32 96 093133 
092647 
092648 

B 
B 

2.3 
2.8 

73 
110 

970 
740 

700 
36 

221. 
22L 

1.3 
1.6 

380 
190 

1,200 
360 

170 
110 

w1 9 2647 
092648 

w192649 8 1.2 82 540 20 221. .76 190 140 57 w192649 

w192650 8 1.3 65 400 39 22L .40 430 150 160 092650 
m1 9 765 1 1.7 .101. 55 620 140 771. .27 230 260 210 w192651 
09765? 1.1 .20 80 3R0 100 271. .00 120 25 94 w192652 
w10?1,53 7.5 .101. 100 1,200 29 221. .55 170 44 120 092653 
m1 9 2654 2.2 .101. 64 690 13 221. 1.1 200 38 140 w192654 



		 	
	 		 	 	 		 	

	
	
	 	 	 	 	 	 	 	 	

Table 7f -- Major and minor oxide and trace clement composition of the laboratory ash of 252 coal samples from West Virginia. 

Sample 
number 

Cs 
(00m) 

Cu 
(ppm) 

Dy-S 
(ppm) 

Er-S 
(ppm) 

Cu 
(ppm) 

Ga-S 
(Ppm) 

Gd-S 
(00m) 

Ge-S 
(Porn) 

Hf 

(PD.+) 

HO -S 
(Dom) 

Sample 
number 

092716 6.7 740 32L 4.2 69 7.0 48 6.7 7.0L 092716 
002717 10 220 32L 12 3.3 42 11 5.0 11 7.0L w19271 7 
092718 17 340 32L 6.1 67 15 11 5.3 10L w19271 8 
092719 2.4 270 32L 16 3.5 38 15 8.0 13 7.0L 092719 
w192720 1.9 220 32L 10L 4.1 45 16 12 7.4 10L 091720 

002721 4.9L 310 12L 10L 1.8 54 7.0L 24 14 7.0L w192721 
w192722 8.1 460 32L 10L 4.5 37 7.0L 1SL 4.8 7.0L w192772 
092773 7 .3 280 32L 10L 4,4 53 12 5.0 7.3 7.0L w192723 
092724 3.1 370 32L 25 5.9 68 24 100 6.3 8.0 W192724 
w192725 5.1 140 32L 10 1.9 30 9.0 5.0L 5.8 7.0L 091725 

092776 2.7 220 32L 11 4.5 45 15 24 5.4 7.0L w192726 
092727 5.6 180 32L 10L 3.8 41 8.0 6.0 8.5 7.ot. w19272 7 
0027?8 7.4 170 32L 10L ?.3 41 8.0 6.0 8.3 7.nt_ 092728 
092729 
w192730 

2.8 
7.6 

250 
120 

32L 
32L 

10L 
10L 

4.7 
2.9 

44 
24 

11 
7.0L 

5.0L 
5.0L 

5.6 
12 

7.ot_ 
7.ot_ 

w192729 
w192730 

092731 4.0 240 32L 13 4.6 6? 14 85 6.0 7.0L w192731 
w192732 9. 7 L 220 3?L 10L 4.8 26 13 5.0L 9.7 7.0L w192732 
.192733 5.4L 290 32L 10L 4.2 47 10 7.0 14 7.0L w192733 
.192734 7.9L 270 32L 10L 3.7 46 10 22 11 7.0L 092734 
092735 6 N 5L 340 32L 10L 4.7 54 15 10 15 7.0L w192735 

097716 
097737 

5.0 
4.2 

260 
93 

Wt. 
32L 

10L 
11 

2.8 
2.0 

63 
27 

9.0 
8.0 

10 
5.0L 

5.0 
15 

7.0L 
7.0L 

w192736 
092737 

w192738 2.6 220 32L 10L 4.7 46 12 14 5.3 7.0L w192738 
097739 8.5 330 32L 14 3.5 56 17 35 5.9 7.0L w192739 
w193126 5.7 72 32L 10L 2.0 37 7.0L 27 4.3 7.0L w193126 

003127 5.5L 71 32L 10L 1.9 36 12 33 5.5 7.0L 093127 
093128 4.5 76 32L 10L 2.1 38 7.0L 17 6.0 7.0L 093128 
w193129 4.2 68 32L 10L 2.0 31 7.0L 5.01. 7.6 7.0L 093129 

093130 5.7 59. 32L 10L 1.7 28 11 11 4.5 7.0L 093130 
w193131 3.6 60 32L 10L 2.5 37 10 32 4.8 7.0L w193131 

093132 
093133 
092647 

6.2 
3.0 

25L 

81 
47 

410 

32L 
32L 
86 

10L 
10L 
70 

2.2 
1.8 
8.1 

6? 
34 

140 

10 
20 
65 

37 
20 

220 

4.6 
4.0 

44 

7.0L 
7.0L 

22 

093132 
093133 
092647 

092648 19L '360 32L 13 3.8 36 24 25 13 7.0L 092648 
w192640 7.4L 420 32L 16 3.7 29 18 13 3.7 7.0L 092649 

002650 8.5L 480 32L 20 7.2 23 20 12 11 10L w192650 
w1926S1 
092652 

21 
18 

470 
180 

3/L 
32L 

14 
15 

5.6 
1.8 

81 
49 

21 
10 

23 
12 

6.6 
2.9 

7.0L 
7.0L 

092651 
092652 

092653 21 130 32L 10L 3.5 41 13 5.0L 5.8 7.0L 092653 
091654 37 250 32L 13 4.7 33 14 5.0L 7.4 7. 0L 092654 



 

 

Table Tf -- Major and minor oxide and trace element composition of the laboratory ash of 252 coal samples from West Virginia. 

Sample 
number 

Ir-S 

(00m) 
La 

(oom) 
Li 
(Dom) 

Lu 
(Dom) 

Mn 

(ppm) 
mo-S 

(ppm) 
Nb-S 

(Ppm) 
Nd-S 

(Dom) 
Ni-S 

(ppm) 
Pb 

(Ppm) 

__ 
Sasoie 
number 

_ 
092716 
w192717 
007718 
0 9 2719 

151. 
1 51 
151 
15L 

89 
120 
120 
120 

200 
240 
180 
230 

2 
1 
1 
2 

69 
160 
110 
420 

51 
17 
35 
23 

4 
44 
10 
71 

57 
130 
110 

80 

130 
140 
120 
100 

87 
75 
73 
77 

w192716 
092717 
092718 
092719 

092720 15 110 150 2 410 36 26 97 200 83 w192720 

09)721 

092722 
092723 
0 9 2724 
092725 

151 
151 
151 
151 
151 

120 
130 
120 

94 
58 

140 
220 
150 
130 
130 

1 

2 
2 
3 
.6 

60 
3 1 0 
110 

66 
100 

19 

31 
19 
32 
7.0 

12 
6 
7 

18 

26 

73 
72 
75 

120 
74 

150 
120 
150 
130 

80 

96 
55 
58 

110 
83 

092721 
092722 
092723 
092724 
092725 

097726 
007727 
09 2728 

151 
151 
151 

110 
110 
110 

240 
150 
150 

1 
1 
.8 

85 
97 

230 

16 
15 
10 

15 
31 
28 

110 
110 

77 

140 
140 
110 

77 
66 
97 

092726 
092727 
w192728 

092 7 / 9 1St. 110 160 31 310 32 8 52 140 61 092729 
w192730 151 98 130 .9 90 2.01 23 55 37 58 w192730 

w192731 151 80 120 2 160 9.0 13 65 140 110 092751 
092732 151 160 140 3 290 20 22 59 280 53 w192732 
092733 151 150 240 1 680 22 44 95 120 80 092733 
097734 15L 130 150 3 490 34 32 461 160 64 092734 
w192735 151 190 250 2 460 28 40 110 150 100 w192735 

092736 151 67 200 2 110 9.0 9 64 94 83 092736 
092737 15L 74 160 1 61 8.0 62 56 33 52 092757 
092738 15L 110 140 3 100 13 17 89 120 71 092738 
092739 151 93 130 2 67 10 18 90 120 110 092739 
w193126 461 57 140 1 110 29 8 461 60 32 093126 

005127 151 55 120 1 180 7.0 9 461 51 35 w193127 
0951)8 151 h0 90 1 130 8.0 16 71 67 44 w193128 
093129 151 59 160 .8 180 7.0 11 461 62 35 093129 
w193130 151 38' 64 .6 260 11 31 461 45 38 w193130 
w193131 151 48 140 1 220 7.0 6 461 60 32 w193131 

093132 151 62 87 2 130 11 11 60 74 38 093132 
w193133 151 40 90 1 290 23 9 461 42 16 w193133 
092647 151 130 120 6 380 94 30 210 710 180 092647 
092648 151 63 140 61 320 61 23 110 570 89 092648 
092649 151 74 290 21 450 25 16 160 380 87 w192649 

002650 15L 150 230 2 220 8.0 37 200 170 130 092650 
m192651 151 82 430 2 130 8.0 27 140 200 170 092651 
w192652 151 39 140 2 200 34 15 46L 80 40 w192652 
w192653 15L 58 120 2 720 40 14 50 100 56 w192653 
092654 151 63 240 1 340 11 27 79 67 50 w192654 
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Table 7f -- Major and minor oxide and trace element composition of the laboratory ash of 252 coal samples from West Virjinia. 

Sample Pr-S Rb Pe-S Sc Sm Sn-S Sr-S Tb ' TN Tl-S Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w192716 681 4901 101 40 22 11 350 4.4 67L 23 w192716 
w 192717 68 130 101 35 15 11 520 2.7 40 11 092717 
092718 6AL 280 101 36 25 7 .01 450 4.0 67 101 w192718 
w192719 681 2001 101 3? 15 11 550 3.3 241 101 092719 
w192720 681 4101 101 33 20 9.0 960 3.7 561 101 w192720 

092721 68 2 7 01 10 12 17 11 420 3.7 49 13 092721 
092722 681 150 10L 34 23 8.0 760 3.2 481 101 w192722 
w192723 641 170 101 29 22 7.01 920 2.4 731 101 092723 
092774 681 530L 101 66 28 13 790 6.3 9 4 1 101 092724 
092725 681 1601 101 16 8.3 11 270 1.3 191 101 092725 

w192726 681 2601 101 32 22 7.OL 330 4.1 411 101 092726 
w 1 92727 681 3101. 101 31 18 11 450 2.8 42 101 w192727 
092728 68L 2101 101 23 17 16 350 2.5 33 101 w192728 
w192729 681 5801 101 25 22 7.01 790 5.61 831 101 .192729 

092730 681 130 101 21 15 7.01 230 2.2 31 101 w192730 

092711 681 3001 101 36 20 9 .0 450 4.0 60L 101 092731 
092732 681 4201 101 29 23 7.01 1,900 3.2 971 22 w192732 
w192733 681 320L 101 38 20 12 850 4.1 54 101 092733 
w 192734 681 5301 101 37 18 10 1,000 5.3 791 101 092734 
092735 68L 3501 101 42 23 11 780 3.2 65 101 092735 

092736 681 270L 101 30 13 7.01 1,000 1.7 501 101 w192736 
w192737 681 831 101 26 11 11 370 1.9 60 101 092737 

w192738 681 3401 101 29 21 11 1,600 2.6 791 17 w192738 
w192739 6AL 130 101 30 18 11 690 3.4 42 11 w192739 

w193126 68L 86 101 21 8.6 7.01 620 2.9 431 101 w193126 

w193127 681 68 101 22 8.2 7.01 670 4.11 55 101 w193127 
w193128 681 90 101 25 9.0 7.01 1,300 3.0 451 101 093128 
w193129 681 68 101 '25 9.3 7.OL 800 1.7 251 101 093129 
w193130 681 100 101 17 7.0 7.01 610 1.3 191 101 w193130 
w193131 681 1101 101 25 13 7.01 580 2.4 48 101 w193131 

093132 681 92 101 31 9.2 7.01 970 3.1 101 w193132 
w193133 681 61 101 18 8.1 7.01 390 2.0 101 093133 
092647 681 8101 101 81 25 7.01 1,700 341 1901 101 
092648 1001 01 101 19 13 7.01 1,400 4f4, 19014311 50 :1 9 2 661 78 
092649 681 2401 101 15 11 7.01 1,200 1.9 561 101 092649 

w192650 681 2801 101 43 28 7.01 820 6.4 641 101 092650 
w192651 681 230 101 44 18 7.01 640 3.3 491 101 092651 
092652 681 160 101 27 11 8.0 260 2.9 291 101 w192652 
092653 681 190 101 25 12 7.01 710 3.8 581 101 092653 
w102654 681 170 101 28 16 7.01 440 5.3 321 101 w192654 



� 
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Table 7f -- Major and miner oxide and trace element composition of the laboratory ash of 252 coal samples fro West Virginia. 

Sa ole Tm U v-5 Y-S Yb In Ir-S Sample 
number (ppm) (ppm) (Dos) (ppm) (004) (000) (ppm) number 

092716 5.0L 56 220 38 16 180 58 w192716 
092717 5.01 17 170 70 A.0 83 210 092717 
092718 5.0L 45 240 67 11 140 76 w192718 
w192719 5.01 16 170 00 8.1 54 450 w192719 
w192720 5.01 13 160 110 11 97 230 092720 

092721 5.0L 19 160 49 8.6 24 190 w192721 
092722 5.0L 13 150 48 9,7 500 64 092722 
092723 5.01 24 140 46 9.8 98 75 w192723 
0927)4 5.01 44 240 190 28 140 120 092724 
092725 5.01 7.7 120 57 5.1 50 210 092725 

092726 5.01 26 200 100 11 41 120 w192726 
0927r7 5.01 13 160 79 8.5 41 210 u192727 
0027)8 5.01. 7.4 150 61 7.4 75 210 092728 
w192729 5.01 14 110 33 8.3 46 67 w192729 
092730 5.01 7.1 100 31 6.7 110 320 w192730 

w192731 5.01 14 160 130 18 240 120 092731 
092732 5.01 16 110 78 13 72 280 092732 
092733 5.01 16 140 86 12 32 370 w192733 
092734 5.01 21 140 79 11 47 200 092734 
w192735 5.01 19 150 93 11 39 310 w192735 

092736 5.01 12 140 35 6.7 170 78 w192736 
092737 5.01 17 130 54 9.3 48 440 092737 
092738 5.01 11 150 100 11 47 180 092738 
092739 5.0 14 200 120 8.5 98 210 w192739 
w193126 5.01 4.3 94 18 5.7 78 77 w193126 

003127 5.0L 11 61 23 5.5 63 74 093127 
w193128 5.01 4.5 110 37 6.0 96 110 w193128 
w193129 5.0L 13 130 28 5.1 60 140 w193129 
u193130 5.01 11 59 18 3.8 120 53 w193130 
w193131 5.01 87 89 25 4.8 130 59 w193131 

w193132 5.0L 7.7 110 28 4.6 180 98 093132 
093133 5.01 5.1 75 31 4.0 130 81 w193133 
092647 9.0 44 250 620 44 210 310 092647 
092648. 5.01 131 110 80 6.3 160 290 w192648 
092649' 5.0L 5.6 130 98 3.7 260 140 w192649 

092650 5.01 15 170 120 13 150 420 w192650 
092651 5.01 18 250 140 11 AO 220 w192651 
092652 S.OL 77 210 98 0,7 160 130 w192652 
w192653 5.0L 37 140 95 7.7 96 160 w192653 
092654 5.01 14 150 81 7.4 86 180 w192654 



	 	 		Table 7f -- Major and minor oxide and trace element composition of the laboratory ash of 252 coal samples from West Virginia. 

Sample Ash Si02 a1203 Ca0 MgO Na20 K20 Fe203 TiO2 P205 Sample 
number (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) number 

092655 8.8 B B B 0.55 0.08 8 8 e B w192655 
w192656 9.0 55 30 .86 1.3 .10 4.4 3.5 1.3 .11 w192656 
092657 25.1 60 26 .34 1.1 .09 4.1 4.9 1.7 .09 w192657 
w192658 5.6 64 23 .96 .50 .20 1.5 4.3 2.7 .05 w192658 
092659 2.0 B B B .68 .55 8 B B B w192659 

w192660 1.6 B B B 1.3 .97 a B B 8 w192660 
w192661 3.2 B B B 1.0 .45 B B B B w192661 
w192662 2.8 B H B .90 .44 B B 8 a w192662 
w192663 2.8 a B B .90 .75 B 8 B B w192663 
w192664 5.3 13 B 8 .38 .25 B B B B w192664 

w192665 8.2 46 28 1.8 .78 .10 3.8 12 .96 .06 w192665 
w192666 4.5 0 B 8 .61 .31 8 B B B w192666 
w192667 9.7 e B B .35 .09 B 8 B B w192667 



	

Virginia.
Table 7f -- Major and minor oxide and trace clement composition of the laboratory ash of 2S2 coal samples from West 

. _ 

Samole SO3 Ay- S B-S Ba-S Be-S Bi-S Cd Ce Co Cr Sample 
number (percent) (Dom) (nom) (Dom) (nom) (Dom) (Dom) (nom) Coo.) Cope) number 

_ 

w192635 8 0.30 31 720 34 221. 1.1 190 55 120 0 9 2655 
w192656 1.0 1.3 74 620 47 22L 2.9 160 71 230 w192656 
w1 0 2657 .31 .40 8R 660 85 ?2L .72 210 25 130 w19265 7 
u192658 .88 .40 100 ?90 200 221. .78 290 75 150 09 2658 
092659 8 .60 200 350 30 221. .92 350 18070 w192659 

0 92660 13 .70 330 470 19 221. .72 310 69 160 w192660 
092661 8 .60 230 360 30 ?2L .59 470 130 130 w192661 
w192662 8 .70 150 380 24 221. .31 500 260 150 0 92662 
022663 0 .70 110 430 23 221. .32 540 490 110 092663 
092664 0 2.1 61 440 SO 221. .56 430 370 220 w192664 

097665 2.7 .10 55 650 16 221. .38 290 72 140 0 92665 
w192666 U .50 92 700 15 22L .17 440 62 180 w192666 
w192667 0 1.6 47 460 52 22L 1.0 250 38 230 w192667 



Table 7f -- Major and minor oxide and trace clement composition of the laboratory ash of 252 coal samples from West Vir&inia. 

Sample Cs Cu Dy-S Er-S Eu Ga-S Gd-S Ge-S Hf Ho-S Sample 

number (ppm) (pule) (ppm) (oom) (ppm) (oom) (oo.)(ppm) (ppm) (ppm) number 

w192655 2? 340 32L 17 4.6 73 22 5.0L 5.7 7.0L w192655 

092656 28 840 32L 21 3.6 86 1? 8.0 5.6 7.0L w192656 
7.0L w19265 7092657 16 160 32L 10 3.5 86 8.0 30 6.8 

19 13 7.0L w192658092658 5.4 230 321. 16 4.8 36 12 
092659 15L 490 32L 12 7.0 23 16 5.0L 15 7.01_ w192659 

13 7.0L w192660w192660 1QL 380 37 13 7.5 29 16 5.0L 
6.0 6.3 7.0L w192661w192661 3.1 450 521. 14 8.8 30 28 

w192662 14L 470 33 17 8.2 32 23 6.0 7.1 7.0L w192662 

092663 14L 550 32L 15 10 2631 12 7.1 7.0L w192663 

092664 9.4L 710 39 20 7.2 64 37 72 5.7 8.0 w192664 

37 13 4.9 7.0L w192665w192665 5.' 140 32L 10L 5.5 7.0 
13 8.4 41 18 5.0 6.7 7.0L w192666w192666 8.9 200 32L 

w192667 4.1 530 32L 23 5.7 52 25 19 9.3 7.0L w192667 
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Table 7f -- Major and minor oxide and trace element composition of the laboratorL ash of 252 coal samples from West Virginia. 

M„ mo-S Nb-S Nd-5 Ni-S Pb Sample 

number (Dom) (pum) (oem) (Dom) (porn) (own) (born) (ppm) (OD.) (ppm) number 
Samole Ir-S La LI Lu 

092655 151. 57 1S0 1 190 11 28 110 63 41 092655 

002656 15L 44 519 2 220 12 33 92 120 180 w192656 

092657 151. 72 140 1 61 5.0 22 80 62 79 w192657 

w192658 151. 110 110 2 8.061 37 120 110 120 w192658 

092659 15L 150 160 51. 62 22 39 110 180 120 w192659 

140 120 47 40 160 320 78 w192660 

092661 3201. 190 270 3 11n 30 14 190 280 99 

w192662 151. 1W0 

092660 151. 130 6L 

290 4L 89 65 11 190 400 150 :19922666612 

270 41. 110 33 10 220 370 140 w192663 

w192664 15L 260 2 
092663 151. 180 

130 55 11 23 240 250 180 w192664 

1 18 13 120 130 57 w192665 
43 

092665 151. 98 240 250 
w192666 151. 160 180 2 150 51 8 160 180 w192666 

w 192667 154 82 180 3 58 21 32 140 200 78 w192667 
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Table 7f -- Majpi and minor oxidc_andirace element composition of the lahoratory ash of 2S2 coal samples from West ViILinia. 

PC-S Sm Sn-S Sr-S Tb Th TI-S SampleSamole Pr -S an Sc 

numuer loom) loom) (oom) (oom) (ob.) (oom) (Dom) (DOM) (Dom) (ppm) number 

13n 16 7 .0L 470 3,4 45 10L w1 9265 5 
16 14 5.6 8 9 10L w192656 

w192655 6AL 10L 26 

w 192656 GAL 220 10L 69 320 

w192057 68L 170 10L 25 12 7.0L 240 10L2,4 48 w192657 

w192658 6RL 250L 10L 30 570 5.418 19 140 10L w192658 

w192659 68L 600L 10L 35 20 12 1,100 20L 1501_ 10L w192659 

190L 10L w192660w192660 68L 6904 loL 3 1 19 7.0L 1,200 25L 

w192661 6AL 440L 101_ 25 31 7.0L 860 6.3 94L 10L w192661 

w192662 68L 460L 10L 29 36 7.0L 900 7.1 110L 10L w192662 

w192663 68L 500L 10L 29 36 7.0L 760 7,1 110L 10L w192663 

w192664 68L 280L 10L 43 32 7.0L 430 5.7 57L 10L w192664 

w192665 

10L w192666 
w 1 92665 68L 120 10L 30 22 7.0L 420 3.7 17 L 10L 

w192666 68L 310L 10L 31 29 7.0L 430 6.7 89 

w192667 68L 1 30L 10L 43 20 12 260 7,2 52 10L w192667 



 

 

 

 

Table 7f -- Major and minor oxide and trace element composition of the laboratory ash of 252 coal samples from West Virginia. 

Sample 

number 

Tm 

(ppm) 

U 

(ppm) 

V -S 
(ppm) 

Y-S 

(ppm) 

Yb 
(ppm) 

In 

(ppm) 

Zr-S 
(ppm) 

Sample 
number 

092655 
092656 

5.0L 
5.0L 

17 
130 

710 
500 

160 
160 

10 
18 

69 
110 

470 
170 

092655 
092656 

09265 7 5.0L 24 700 Sc 8.4 110 160 092657 

097658 5.0L 71 160 110 13 SA 280 092658 

092659 5.0L 15 130 110 10 73 370 092659 

092660 5.0L 13L 130 110 6.3 100 530 w192660 

.192661 

092662 

5.0L 
5.0L 

13 
11 

150 

170 

110 

120 

13 

11 
96 
79 

180 
160 

092661 
092662 

09)663 

092664 

5.0L 
5.0L 

7.1 

62 

160 

230 

120 

220 

11 
11 

120 

230 

120 
320 

092663 
092664 

v1 )2665 
wi9I666 

5.0L 
5.0L 

12 

20 
180 
220 

71 

110 
8.5 
16 

95 

86 

92 

100 

092665 
092666 

.192667 5.0L 24 310 190 16 32 290 092667 



	

	

 

  

	

Table 7g -- Content of 22 trace elements in 252 coal samples from West Virginia. 

[Analysis performed on whole coal. Values in parts-per-million (ppm). L, less than the value shown, B, not determined.] 

Sample As Ce Co Cr Cs Eu F Ht Hs; La Sample 
number (ppm) (Ppm) (Ppm) (ppm) (ppm)(ppm) (Qom) (ppm) (ppm) (ppm) number 

w189252 5.0 18 7 .8 15 0.0 0.35 46 0.9 0.13 10 w189252 
w189253 38 29 16 24 1.8 .52 86 1.1 .32 14 w189253 
w189254 
w189255 

2.0 
1.0 

18 
14 

14 
1.6 

13 
11 

.'. 
.3 

. 4 2 

.25 
20 
20L 

.6 

.6 
.050 
.035 

8 
8 

w189254 
w189255 

w189256 2.0 20 5.9 12 .7 .42 46 .5 .022 9 w189256 

w189257 
w189258 
w189259 

1.0 
7.0 

8 

16 
21 

0 

26 
7,4 

8 

7.4 
15 

8 

.6L 
1.3 
u 

.32 

.40 
d 

206 
89 

B 

.5 

.9 
B 

.010 

.11 
B 

7 
10 

8 

w189257 
w189258 
w189259 

w189260 
w189261 

70 
20 

19 
14 

5.0 
2.3 

16 
13 

.8 
1.0 

.28 

.21 
39 
44 

.6 

.7 
.38 
.090 

7 
7 

w189260 
w189261 

w18 9 280 
w189281 
w18 9 282 

8.7 
13 
2.6 

21 
10 
11 

3.6 
2.0 
6.7 

20 
11 
9.6 

1.3 
.8 
.9 

.35 

.19 

.25 

86 
66 
56 

1.0 
.6 
.5 

.088 

.21 

.043 

11 
5 
6 

w189280 
w189281 
w189282 

w189283 
w189284 

20 
4.2 

30 
12 

5.2 
3.0 

31 
14 

1.6 
.8 

.53 

.19 
10)) 

46 
1.3 
.6 

.17 

.080 
15 

6 
w189283 
w189284 

w189285 
w189286 
w189287 

2. 7 
9.6 

12 

12 
33 
16 

2.5 
6.1 
5.6 

13 
19 
15 

.5 

.9 
1.7 

.17 

.46 

.3? 

66 
82 
66 

.6 

.7 

.8 

.10 

.27 

.13 

6 
17 

8 

w189285 
w189286 
w189287 

w189288 
w189289 

7.0 
2.9 

22 
24 

4.6 
5.7 

27 
20 

1.8 
2.0 

.33 

.38 
46 
78 

1.0 
.9 

.13 

.10 
11 
15 

w189288 
w189289 

w189790 
w189241 

4.6 
7.5 

26 
35 

14 
7.2 

26 
31 

.5 
2.4 

.60 

.48 
45 
70 

1.2 
1.7 

.080 

.073 
12 
19 

w189290 
w189291 

w189702 
w189293 

1.5 
1.4 

21 
9 .0 

4.6 
4.1 

15 
19 

.9 

.4 
.31 
.17 

44 
31 

1.0 
.3 

.020 

.015 
12 

4 
.189292 
w189293 

w189294 1.9 13 4.9 8.3 .5 .27 21 .4 .073 6 w189294 

w189295 2.1 8.0 2.1 6.6 .4 .26 38 .3 .17 1 w189295 
w189296 1.9 16 4.8 13 1.2 .14 44 .5 .036 8 w189296 
w189297 
w189116 

11 
3.0 

16 
11 

5.5 
19 

15 
17 

1.8 
.4 

.2 , 

.25 
62 
32 

.7 

.4 
.12 
.050 

8 
6 

w189297 
w189336 

w189337 13 22 6.1 130 .4 .34 23 1.0 .080 12 w189337 

w189358 
w189339 

6.0 
.4 

22 
11 

7.0 
8.1 

21 
11 

1.0 
.5 

.43 

.23 
44 
33 

.9 

.5 
.070 
.0106 

12 
7 

w189338 
w189339 

w189340 1.0 25 4.3 21 2.8 .4R 40 1.0 .0106 14 w189340 
w189341 .3 13 19 21 1.4 .55 23 .5 .0106 7 w189341 
w189342 1.0 11 6.2 21 .3 .44 33 .4 .040 4 w189342 

w189343 1.0 15 2.8 13 .4 .31 31 .7 .0106 10 w189343 
w189344 
w189345 
w189346 
w189347 

3.0 
7.0 
6.0 
2.0 

18 
23 
12 
11 

1 1 
4.0 
6.1 
4.4 

14 
23 
10 
9.6 

.4 
3.0 
.5 
.2 

.31 

.40 

.19 

.20 

25 
96 
44 
206 

1.1 
1.0 
.7 
.5 

.020 

.020 

.060 

.20 

11 
13 

8 
7 

w 189344 
w189345 
w189346 
w189347 

P-,
00 
CO 



	

	

Table 7g -• Content of 22 trace elements in 252 coal samples from West Virginia. 

Sample 
number 

Lu 
(ppm) 

Na 
(ppm) 

P 
(ppm) 

Ab 
(ppm) 

Sb 
(ppm) 

Sc 
(ppm) 

Se 
(ppm) 

S. 
(ppm) 

Tb 
(Pom) 

Th 
(ppm) 

Sample 
number 

w189252 
w189253 
.189254 
089255 
089256 

0.2 
.2 
.2 
.1 
.2 

490 
430 
440 
680 
770 

4101 
6 7 01 
2101 
3001 
3101 

291 
35 
301 
311 
301 

0.90 
2.2 
3.8 
.20 
.70 

3.5 
5.5 
3.2 
2.2 
3.4 

5.5 
8.7 
4.0 
3.7 
5.4 

1.6 
2.6 
1.8 
1.1 
1.9 

0.2 
.3 
.2 
.1 
.3 

4.3 
8.7 
5.2 
3.01 
4.4 

• 
w189252 
089253 
w189254 
089255 
w189256 

.189257 
w189758 
.189259 
.189260 
089261 

.1 

.2 
0 
.1 
.1 

390 
780 

a 
260 
380 

1 7 01 
5401 

8 
3801 
4201. 

251 
24 

8 
271 
331 

1.0 
1.5 

8 
1.0 
.60 

2.9 
4.1 

8 
2.6 
2.8 

2.7 
5.0 
.18 

1.81 
4.1 

1.4 
1.9 

8 
1.1 
1.1 

. 2 

.3 
d 
.61 
.2 

3.01 
3.01 

d 
7.9 

11 

089257 
.189258 
089/59 
089260 
.189261 

080280 
089281 
.189282 
.189283 
089284 

.2 

.1 

.1 

.2 

.1 

920 
760 
620 

2.500 
710 

140 
240 

14 
590 

77 

32 
73 
19 
36 
17 

.39 

.79 

.85 

.71 

.51 

3.7 
2.1 
2.3 
5.6 
3.5 

1.7 
.9 

2.8 
6.9 
1.9 

1.8 
.80 

1.1 
2.3 
1.0 

.3 

.2 

.2 

.5 

.1 

4.0 
3.01 
3.8 
5.1 
1.01 

089280 
089281 
.189282 
.189283 
089284 

089285 
.189/86 
089287 
089288 
089289 

.1 

.1 

.1 

.1 

.2 

610 
870 

1,000 
1,200 
1,300 

320 
230 

23 
66 
30 

16 
14 
28 
30 
30 

.21 

.34 

.66 

.46 

.51 

1.5 
3.9 
3.0 
4.9 
4.3 

2.2 
2.7 
3.7 
2.0 
2.5 

1.0 
2.1 
1.2 
1.5 
2.3 

.2 

.3 

.2 

.2 

.3 

3.01 
3.01 
3.01. 
3.01 
3.01 

.189285 

.189286 

.189287 
089288 
089289 

.189790 

.189291 
089292 
.189293 
.189294 

.3 

.3 

.2 

.1 

.1 

950 
1,400 
1,400 

760 
990 

29 
26 
22 

9 
22 

21 
30 
21 
18 
19 

1.4 
1.1 

.48 

.88 

.66 

6.3 
6.6 
3.0 
2.0 
2.0 

5.3 
5.6 
3.5 
3.4 
2.5 

2.7 
2.7 
1.7 
.80 

1.4 

.5 

.4 

.2 

.2 

.2 

3.01 
7.9 
3.01 
3.01 
3.01 

089290 
.189291 
089292 
w189293 
.189294 

w189295 
v189296 
.189297 

.1 

.2 

.1 

770 
2.800 

730 

20 
42 
34 

2 
25 
25 

.24 

.90 

.62 

1,3 
3.1 
2.9 

3.5 
2.6 
3.9 

.10 
1.8 
1.4 

.2 

.2 

.1 

3.01 
4.01. 
3.0 

089295 
089296 
089297 

089336 .1 1,500 3401 491. .40 3.0 9.1 1.2 .2 3.01 w189336 
v189337 .1 660 4201 371 1.0 4.3 4 .9 1.7 .3 4.2 089337 

089338 
089339 
089140 
w189341 

.1 

.1 

.2 

.4 

840 
640 

1,400 
650 

4201 
2901 
linoL 
4101 

331. 
321 
511 
34L 

1.0 
.40 
.50 

3.0 

4.0 
2.0 
4.2 
5.2 

6.1 
3.8 
6.6 
2.0 

1.9 
1.2 
2.5 
2.1 

.3 

.2 

.3 

.6 

4.4 
3.01 
5.0 • 
4.0 

w189338 
.189319 
w189340 
089341 

089342 .3 220 3701 251 1.8 5.5 6.3 2.1 .5 3.01. 089342 

089343 
v189344 
v189345' '., 
089146 
089347 

.1 

.1 

.2 

.1 

.1 

860 
870 
940 
580 
490 

3101 
2501_ 
7001 
2101 
1701 

321. 
341 
31 
311 
261 

.60 

.80 

.50 
1.0 
1.6 

2.6 
2.5 
4.8 
2.0 
2.2 

3.5 
3.7 
4.2 
3.0 
3.1 

1.5 
1.6 
2.2 
1.2 
1.0 

.2 

.2 

.3 

.2 

.2 

1.01 
3.4 
4.8 
3.01 
1.01 

08931.3 
089346 
.189345 
089346 
089347 



		 			 	 	

 

Content of 22 trace elements in 252 coal samples from West Virginia.Table 7g --

Sample J Yb 

number (00m) (oom) 

0g9252 1.5 0.9 
w189253 2.5 1.1 
089254 1.4 
089255 .94 
w189256 1.5 .9 

w180757 1.1 .7 
030258 1.6 1.2 
w189259 .20L B 
w189260 1.2 .4 
w189261 .64 .7 

w189280 1.9 .9 
050281 .63 .4 
w189282 .63 .8 
089283 2.0 1.3 
w189284 .62 .7 

089235 .57 .5 
089286 .73 .8 
089287 .73 .9 

w189288 1.1 .9 
w189289 1.9 1.1 

089290 2.6 1.9 
w189291 2. 4 1.8 
089292 1.3 1.0 
w189293 .53 .7 
w189294 .56 .7 

w189295 .75 .4 
w189296 1.2 .8 
089297 .80 .9 
039336 .83 .5 
w189337 1.7 .7 

089338 1.1 .6 
089339 .53 
089340 1.1 .8 
089341 1.4 2.3 
089342 1.4 1.4 

w189343 .81 .6 
089344 .96 .7 F" 
089145 2.0 .9 ‘.0 
089346 .73 .5 
089147 1.0 .4 



 

 
 

Table 7g -- Content of 22 trace elements in 252 coal samples from west Virginia. 

Sample 
nu r 

As 
(op.) 

Ce 
(Du.) 

Co 
Coo.) 

Cr 
Coo.) 

Cs 
(Dom) 

E u 
(fpm) 

F 
( Dom) 

HI 
Coo.) 

wy 
(pow) 

La 
(ppa) mbe

Sn:::teer 

1-' 
1/40 
1-1 

089148 
089349 
.0 19060 4 
w190605 
w190606 

1.0 
46 
13 
3.0 
2.0 

14 
14 
18 
20 
33 

5.6 
3.4 
5.1 
6.4 
9.7 

12 
16 
14 
17 
32 

n.5 
1.1 
.7 
.3 

1.5 

0.24 
.10 
.29 
.29 
.52 

88 
33 
10 
21 

130 

0.7 
.5 
. 8 

.8 
1.3 

0.040 
.23 
.065 
.17 
.033 

a 
5 

10 
10 
20 

w189348 
059149 
w190604 
090605 
w190606 

090607 
w190608 
w190609 
090610 
w190611 

1.0 
2.0 
2.0 
2.0 
8.0 

38 
24 
25 
18 
27 

4.4 
8.3 

16 
6.4 
4.2 

47 
23 
27 
16 
25 

1.8 
.6 
.6 
.3 
.5 

.48 

.39 

.41 

.26 

.45 

220 
26 
54 
34 
38 

2.1 
1.1 
1.2 
.9 

1.6 

.033 

.023 

.0101 

.020 

.065 

24 
15 
15 
10 
16 

090607 
090608 
090609 
090610 
w19061 1 

090612 
w190613 
.0 190614 
w190615 
090616 

12 
6.0 
1.0 
6.0 
8.0 

29 
21 
18 
20 
20 

3.9 
6.5 

11 
4.8 

12 

21 
15 
15 
17 
17 

.8 

. 4 

.5 

.9 

.5 

.44 

.33 

.28 

.31 

.38 

42 
21 
98 
70 
38 

1.2 
1.2 
.6 
.9 
.6 

.27 

.055 

.020 

.28 

.080 

17 
13 
12 
11 
11 

w190612 
w190613 
090614 
w190615 
w190616 

090617 
090618 
w190619 
w190620 
090621 

8.0 
6.0 

15 
2.0 
1.0 

10 
19 
15 
20 
20 

2.1 
5.3 
2.2 
4.1 
8.3 

8.0 
17 
13 
13 
15 

.51 
1.0
.2 
.3 
.4 

.17 

.32 

.28 

.31 

.32 

22 
54 
21 
59 
201 

.5 

.9 

.7 

.7 

.8 

.018 

.010 

.11 

.030 

.0101 

6 
11 

8 
13 
11 

w190617 
090618 
w190619 
w190620 
w190621 

w190622 
w190623 
w190624 
w190625 
w190626 

1.0 
4.0 
2.0 
3.0 

25 

13 
10 
21 
10 
14 

13 
7.1 
1.5 
3.2 
1.4 

13 
10 
17 
6.6 
9.2 

.3 

.6 

.5 

.51. 

.51. 

.30 

.26 

.34 

.18 

.22 

78 
54 
46 
21 
21 

.5 

.3 
1.1 
.3 
.5 

.010 

.013 

.017 

.010 

.15 

7 
5 

12 
5 
7 

w190622 
w190623 
090624 
w190625 
w190626 

090677 
w190628 
w190629 
w190630 
w190631 

3.0 
4.0 
5.0 

15 
18 

29 
20 
9.0 

11 
14 

2.2 
4.0 
2.3 
4.0 
2.8 

27 
23 
6.9 

12 
11 

.5 

.3 

.2 

.2 

.2 

.42 

.41 

.14 

.19 

.25 

34 
201 
20 
23 
32 

1.7 
.9 
.3 
.6 
.4 

.018 

.068 

.085 

.060 

.095 

18 
10 

5 
7 
9 

w190627 
090628 
w190629 
090630 
w190631 

090632 
090633 
w190634 
w190635 
w190636 

2.0 
2.0 
3.0 
1.0 

19 

22 
24 
9.0 
7.0 

14 

12 
6.3 

23 
6.3 
4.7 

18 
20 
9.0 

13 
9.7 

1.4 
.8 
.3 
.8 
.6 

.50 

.32 

.24 

.11 

.27 

64 
23 
20 
48 
20 

1.6 
1.3 
1.5 
1.9 
1.9 

.042 

.052 

.052 

.030 

.13 

11 
17 

3 
8 
1 

w190632 
090633 
w190634 
w190635 
w190636 

w 1 9063,7 
090615 
090639 
w190640 
w190641 

1.0 
7.0 
8.0 
3.0 
2.0 

20 
18 
12 
20 
16 

4.8 
5.7 
5.7 
4.3 
3.7 

21 
19 
11 
19 
16 

2.0 
1.7 
.6 

1.6 
1.0 

.33 

.31 

.26 

.38 

.26 

64 
58 
28 
40 
44 

1.6 
1.7 
1.6 
1.9 
1.9 

.017 

.017 

.042 

.030 

.042 

a 
8 
5 
8 
a 

090637 
w190638 
w190639 
090640 
090641 



								 	

 

 

 

 

Table 7g -- Content of 22 trace elements in 232 coal samples from West Virginia. 

Sample 
number 

Lu 
(Dom) 

Na 
(ppm) 

P 
(porn) 

Pb 
(ppm) 

Sb 
(ppm) 

Sc 
(ppm) 

Se 
(ppm) 

Sm 
(porn) 

Tb 
(porn) 

Th 
(oom) 

Sample 
number 

w 1R0348 0.1 770 3401 341 0.70 2.5 4.1 1.3 0.2 3.0 w 189348 
w189349 .2 1,100 7001 561 1.7 3.2 4.0 1.6 .3 5.2 w189349 
w190604 .1 170 13 161 .7 0 3.1 3.2 1.9 .1 4.3 w190604 
w 1 90605 400 26 151 .80 3.6 3.6 1.7 .3 4.2 w190605 
w190606 .2 470 220 23 .60 6. 7 4.2 2.9 .3 6.3 w190606 

w190607 .2 500 740 26 .60 8.1 8.7 3.0 .4 7.5 w190607 
w190608 .7 770 150 16L .80 5.0 5.7 2.1 .3 6.9 w 1 90608 
w190609 
w1 9 0610 

.2 

.1 
170 
480 

4 6 
33 

17L 
151 

.50 

.30 
4.1 
3.2 

4.5 
4.4 

2.2 
1.6 

.2 

.2 
3.01 
3.0 

w190609 
w190610 

w190611 .2 610 59 181 .60 5.3 6.2 2.3 .3 4.0 w190611 

w190612 .2 670 56 181 .60 4.9 6.1 2.5 .3 5.2 w19061 2 
w190613 .2 400 33 151 .60 3.7 3.6 1.8 .3 4.0 w19061 3 
w1906 1 4 
w 19061 5 
w190616 

.1 

.2 

.2 

1,900 
780 
330 

1,800 
95 
39 

161 
13 

7 

.60 

.90 

.88 

3.4 
4.1 
.50 

4.3 
4.6 
3.5 

1.6 
1.8 
2.2 

.3 

.3 

.3 

3.01 
3.0 
4.0 

w19061 4 
w100615 
w19061 6 

w190617 .1 490 14 141 .40 1.7 2.8 .90 .2 3.OL w190617 
w190618 
w190619 

.2 
,1 

870 
400 

39 
59 

11 
15L 

.50 

.50 
.10 

3.0 
3.1 
3.9 

1.8 
1.3 

.3 

.2 
3.0 
3.OL 

w190618 
.190619 

w190670 .1 460 160 '51 .60 3.2 4. 1 1.8 .2 4.0 w190620 
w190621 .1 390 440 1 4 1 .40 2.9 6.4 1.6 .2 4.4 w190621 

w190622 
w190673 

.1 

.1 
310 
260 

16 
15 

131 
151 

.70 

.90 
3.1 
3.0 

4.4 
2.8 

1.4 
1.2 

.2 

.2 
3.01 
4.7 

v190622 
w190623 

w1906)4 .2 670 88 17L .50 3.6 . .9 1.8 .3 3.01 w190624 
w190625 .1 350 14 131 .60 1.5 2.3 .70 .1 3.01 w190625 
w190626 .1 530 17 151 .20 1.9 5.3 1.2 .2 3.01 w190626 

w190627 .2 630 61 17L .40 5.2 6.2 2.2 .4 7.1 w190627 
w190628 .2 210 33 14L .70 6.1 .9 2.2 .4 3.01 w190628 
w190629 .1 430 23 121 .50 1.9 3,4 .80 .3 3.01 w190629 
w190630 
w190631 

.1 

.1 
370 

1,200 
31 

350 
171 
121 

.70 

.60 
2.5 
2.7 

4.4 
3.7 

1.0 
1.4 

.2 

.2 
3.01 
3.01 

w190630 
w190631 

w190632 
w190633 

.1 

.2 
610 
270 

80 
36 

471 
511 

.70 

.60 
4.6 
4,3 

6.3 
2.8 

2.2 
2.4 

.3 

.2 
3.01 
4.0 

w190632 
w190633 

w190634 .1 290 17 381 1.3 3.6 4.9 .90 .3 4.0 w190634 
w190635 
w190636 

.1 

.1 
360 
340 

630 
16 

571 
521 

.40 

.40 
3.2 
2.5 

3.5 
4.5 

1.4 
1.1 

.2 

.2 
3.8 
3.01 

w190635 
w190636 

v1 9 0637 
w193638 

.1 

.1 
450 
640 

49 
100 

591 
571 

.30 

.30 
3.9 
3.8 

3.6 
4.4 

1.4 
1.5 

.3 

.2 
4.0 
3.0 

w190637 
w190638 

w190639 .1 770 74 601 1.0 3.0 3,1 1.1 .2 3.01 w190639 
.190640 
w190641 

.1 

.1 
2,400 

480 
41 
30 

431 
391 

.30 

.20 
4.1 
2.9 

4.1 
4.1 

1.5 
1.1 

.3 

.2 
3.6 
3.01 

w190640 
w190641 



 

 

Table 7g -- Content of 22 trace elements in 2S2 coal samples from Wcst Virginia _ 

Samot. 
number (00m) 

0R0348 1.7 
w189349 2.8 
090604 1.1 
090605 1.4 
w190606 1.3 

090607 2.4 
090608 1.3 
000609 1.5 

090610 1.0 

09061 1 1.5 

w190612 1.8 
090613 1.4 
09061 4 .98 
090615 1.3 
090616 1.7 

090617 .67 
wlY0618 1.0 
w 1 9061 9 1.3 
w190620 1.0 
090621 .78 

090622 .77 
w190623 .83 
090624 1.5 
w190625 .55 
w190626 .62 

090677 1.6 
090628 3.3 
w190629 .94 
w190630 1.6 
w1 90631 1.7 

090632 1.7 
090633 1.8 
090634 .95 
090635. .60 
090636 .30 

090637 .95 
w190638 .95 
w 1 90639 1.3 
090640 .97 
090641 .85 

(Dom) 

0.6 
.6 
.7 
.6 

.8 

1.1 
.8 
.0 
.7 
1.0 

1.0 
.8 
.6 
.7 

1.1 

.3 

.8 

.6 

.6 

.5 

.7 

.6 

.8 
.3 
.5 

.9 
1.2 
.2 
.4 
.5 

.9 

.7 

.7 

.7 

.4 

.6 
.6 
.5 
.6 
.3 



 

  

 

 

 

of 22 trace elements in 2S2 coal samples.from West Virginia.Table 7g -- Content 

Sample As Ce Co Cr Cs Eu F Hf Hg La Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

,190642 
w190665 

3? 
2.0 

13 
10 

13 
5.8 

20 
8.9 

1.0 
.6 

0.3 7 
.19 

20 
35 

1.3 
.7 

0.50 
.020 

6w190642 
5 w190665 

w190666 5.0 4.0 6.7 4.1 .10 34 .3 .020 2 w190666 
w190667 1.0 5.0 11 11 .1 .16 46 .3 .014 2 w190667 
w190668 1.0 41 4,4 31 .6 .61 35 2.4 .025 23 w190668 

w100669 1.0 16 11 11 .5 .28 26 .7 .063 8 w190669 
w190670 36 20 3.6 26 1.8 .41 50 1.2 .28 1? w190670 
w190671 2.0 35 8.9 17 .6L .51 42 1.3 .025 21 w190671 
w190672 19 11 14 8.8 .2 .19 76 .4 .26 6 w190672 
w190673 7.0 19 5.7 15 .5 .30 35 1.1 .063 11 w190673 

w190674 1.0 11 6.4 10 1.1 .20 54 .5 .010 6 w190674 
w190675 7.0 14 8.5 11 .7 .24 58 .7 .050 8 w190675 
w190676 1.0 7.0 3.6 4.7 .2 .13 46 .3 .014 4 w190676 
w190677 1.0 9.0 4.2 5.8 .7 .15 26 .4 .025 5 w1 9 067 7 
w190678 2.0 56 11 42 6.4 .88 210 3.3 .023 31 w190678 

w190679 2.0 42 17 30 3.0 .77 270 2.2 .042 20 w190679 
w190630 7 .0 37 29 28 .5 .74 130 1.0 .045 17 w190680 
w190681 5.0 48 1? 3 7 2.3 .74 150 1,4 .070 27 .190681 
w190682 2.0 16 15 15 .2 .35 82 .7 .014 9 w190682 
w190683 20 10 3.5 13 .6 .21 78 .5 .070 5 w190683 

w103684 59 10 3.3 11 .6 .23 32 .5 .15 5 w190684 
w190685 10 16 3.5 14 .4 .29 26 .9 .060 9 w190685 
w190686 2.0 14 4.0 10 •4 .25 42 .6 .025 8 w190686 
w190687 8.0 23 2.9 19 .3 .35 46 .9 .045 16 w190687 
w190922 4.9 70 8.3 52 5.8 1.3 28 2.1 .11 38 w190922 

w190973 1.0 13 17 6.5 .5L .49 20L .3L .18 5 w190923 
w190914 78 30 1.8 76 3.1 .76 150 1.1 .68 16 w190924 
w190925 3.4 15 9.4 19 .8 .37 68 .7 .040 7 w190925 
w190926 38 9.0 3.3 19 .8 .43 92 .5 1,4 4 w190926 
w190927 36 8.0 1.7 5.4 .6 .18 39 .3 .15 4 w190927 

w1 9 0928 
w191107 
w 1 91108 

4.0 
6.0 

46 

24 
10 
17 

8.4 
6.4 

10 

16 
7.1 

16 

2.? 
.8 
.4 

.55 

.18 

.39 

64 
71 
52 

.7 

.3 

.5 

.026 

.038 

.29 

12 
5 
7 

w190978 
w191107 
w191108 

w191109 3.0 14 1.4 13 .4 .21 84 .8 .015 9 w191109 

w191110 14 7.0 2.3 4.6 .2 .17 88 .3 .15 I. w191110 

w101111 
w191112 
.191115 
.191114 
.191115 

100 
200 

2.0 
6.0 
1.0 

8.0 
13 
36 
32 
14 

3.2 
2.9 
5.6 
8.0 
3.9 

5.2 
9.3 

31 
32 
7.5 

.5 
1.1 
.5 

2.4 
.1 

.18 

.28 

.43 

.56 

.23 

24 
52 

120 
130 
140 

.2 

.4 
1.3 
1.6 
.4 

.62 

.95 

.065 

.12 

.070 

4 
49 
20 
18 

9 

.191111 
w 171112 
.191113 
.191114 
w191115 

F-1 
VD 
4---



 

 

 

Table 7g -- Content of 22 trace elements in 252 coal samples from West Virginia. 

Sample 

number 
Lu 

(oom) 
Na 

(oom) 

P 

(oom) 
Rb 

(ppm) 
Sb 

(op.) 
Sc 

(pp.) 
Se 

(op.) 
Ss 

(ppm) 
Tb 

(pp.) 
Th 

(ppm) 
Sample 
number 

w19064? 
090665 
w190666 
.190667 
.190668 

0.2 
.1 
.1 
.1 
.3 

330 
340 
290 
320 
550 

19 
15 
71 

12 
140 

321 
221 
201 
201 
231 

1.3 
.40 
.90 
1.0 
.50 

4.2 
1.2 
1,3 
2.7 
6.5 

4.1 
1.4 
1.8 
1.4 
6.5 

1.4 
1.0 
.50 
.70 
3.1 

0.41 
.1 
.1 
.1 
.5 

4.0 
3.01. 
3.0L 
3.01 
8.2 

.190642 
090665 
.190666 
090667 
090668 

090669 
.190670 
.190671 
.190672 
.190673 

.1 

.2 

.2 
.1 
.2 

170 
520 
340 
470 
580 

11 
69 
300 
17 
90 

161 
26 
191 
171 

171 

.50 

.80 
1.1 
.70 
.70 

2.7 
3.8 
4.8 
1.6 
3.3 

7.4 
6.7 
3.8 
2.5 
3.5 

1.5 
2.1 
2.8 
1.1 
1.6 

.3 

.3 

.5 

.1 

.2 

3.01 
3.01 
3.0L 
3.01. 
4.1 

w190669 
090670 
090671 
090672 
090673 

.190674 
090675 
090676 
090677 
w190678 

.1 
.1 
.1 
.1 
.4 

640 
570 
340 
620 

1,500 

90 
30 
58 
23 

160 

15 
161 
141 
131 
77 

.80 

.60 

.50 

.30 

.90 

2.5 
2.7 
1.2 
1.4 
9,4 

3.4 
3.5 
3.1 
2.9 
7.1 

1.1 
1.1 
.60 
.70 
4.7 

.2 

.2 

.3L 

.1 

.6 

3.01 
3.0L 
3.0L 
4.0 
9.6 

w190674 
.190675 
.190676 
090677 
090678 

090679 .5 1.200 120 45 1,4 7.5 7.8 4.4 .7 5.0 090679 
.190680 .2 800 200 2OL 5.6 12 4.8 3.7 .6 7.4 .190680 
090681 .3 1,300 340 341 3.0 11 2.6 4.7 .6 7.1 .190681 
.190642 .1 470 700 15L 2.0 3.7 1.9 1.6 .3 4.9 .190682 
.190683 .1 490 98 10 .70 2.6 1.1 1.0 .1 3.0L .190683 

090684 .1 430 42 161 1.2 2.1 1.4 .90 .1 3.0L 090684 
.190685 .2 430 32 14L .90 2.8 3.5 1.4 .3 5.9 090685 
.190686 .1 1.100 77 171 .30 2.1 9.4 1.2 .2 3.01 .190686 
.190687 .1 860 280 181 .60 3.4 4.0 1.7 .2 3.01 090687 
090922 .4 550 420 71 1.3 13 2.6 7.1 .8 11 .190922 

.190923 .1 180 8 19L .54 1.7 1.7 1.9 .3 3.0L .190923 

.190924 .3 310 87 48 2.3 7.7 4.0 3.0 .4 3.01 .190924 
w190925 .? 200 40 16 1.4 4.4 5.1 1.8 .2 3.01 090925 
.190926 .2 150 58 221 .49 3.5 4.2 1.6 .3 3.0 .190926 
090927 .11 290 138 161 .60 1.2 2.3 .80 .51 3.0L .190927 

090928 .2 340 41 20 .60 4.5 1.2 2.3 .3 3.01. 090928 
.191107 .1 380 8 12 1.1 2.2 2.0 .90 .2 3.01. 091107 
.191108 .2 120 710 15L 1.7 5.8 4.2 2.7 .6 3.01 .191108 
091100 .1 790 8 301 .40 2.3 2.3 1.2 .2 3.01 .191109 
091110 .1 310 13 181 .70 1.1 4.8 .80 .1 3.01 .191110 

091.;.111 .1 350 8 151 1.3 1.2 2.1 .90 .1 3.01 .191111 
.191112 8 1,20n 8 B 1.7 2.1 7.8 8 .2 3.0L 091112 
w191113 .1 320 150 241 .60 7.7 5.7 2.5 .3 8.4 091111 
091114 .2 370 8 44 .40 6.0 4.3 2.9 .3 3.0L 091114 
091115 .1 360 310 201 .40 2.0 3.6 1.3 .2 3.01 .191115 



 

 
 

 

Table 7g -- Content of 22 trace elements in 252 coal samples from West Virknia. 

Samole U Yb 
number (Dum) (OO.) 

090642 2.0 0. 7 
090665 .40 .4 
w190666 .30 .5 
w190667 .68 .5 
w190668 2.2 2.0 

w190669 1 .0 .9 
090670 4,7 .9 
w190671 1.5 1.3 
090672 .9 3 .4 
090673 1.4 1.0 

090674 1.;1 .5 
w 100675 1.0 .6 
w190676 .30 .3 
w19067 7 .74 .4 
w190678 2.6 2.3 

w190679 3.7 2.8 
090680 1.7 1.4 
090681 2.6 1.8 
09068? 1.1 .8 
w190683 .74 .4 

w190684 .S6 .5 
090685 1,4 ,9 
090686 .49 .5 
u190687 1.6 .6 
w190922 3.6 2.9 

090923 .7 2 1.0 
090924 2.4 1.6 
090925 2.1 1.1 
090976 .64 1.1 
w190927 1.5 .4 

090928 2.7 1.2 
w191107 1.1 .5 
w 191111e 1.5 1.4 
091109 1.4 .5 
091110 .99 .4 

w191111 .30 .5 
00111 2 1.9 . 
091113 2.7 .9 
w191114 1.6 1.4 
w191115 .50 .5 



	 		 			

 

 

 

Table 7g -- Content of 22 trace elements in 252 coal samples from West Virlinla. 

Sample 
number 

As 

(pom) 
Ce 

(OD.) 
Co 

(00.) 
Cr 

(DO.) 
Cs 

(DO.) 
Eu 

(00m) 
f 

(PD.) 
Flt 

(DD.) 
Ng 

(Dom) 
La 

(00.) 
Sample 
number 

w 101116 2.0 14 5.2 8.2 0.4 0.77 120 0.3 0.045 8 wI91116 
v 191117 2.0 10 2.8 4.; .7 .21 140 .2 .070 5 w191117 
W 191118 2.0 28 5.8 22 1.6 .47 100 1.5 .076 16 v19111 8 
.101119 1.0 11 5.7 8.8 .4L .27 96 .4 .'110L 6 w191119 
w191120 1.0 11 8.1 4,9 .2 .73 72 .2 .01 J 5 v191120 

w 191121 18 13 6.0 15 1.3 .25 100 .9 .29 7 w191121 
w191122 53 14 3.9 15 1.3 .30 160 .7 .77 7 w191112 
w1.?1123 2.0 16 4.2 16 .6 .32 140 .7 .033 9 w191173 
.191124 
w191125 

2.0 
2.0 

17 
20 

5.7 
5.5 

11 
17 

1.1 
1.1 

.33 

.33 
60 

140 
.8 
. 

.030 

.026 
8 

11 
.191124 
.191125 

.1 91126 

.,91127 
w191128 
w191129 
w191130 

1.0 
73 
1.0 

57 
3.0 

21 
12 
30 
37 
7.0 

8.3 
5.6 
5.3 
7.9 
3.4 

19 
12 
26 
27 

4.2 

1,9 
.7 

1.4 
1.4 

.4 

.40 

.26 

.41 

.45 

.15 

96 
40 
88 

110 
50 

.9 

.5 
1.3 
1.0 
.4 

.020 

.57 

.043 

.21 

.039 

10 
6 

16 
20 

3 

w191126 
.191127 
w191128 
w191129 
.1 91130 

w191131 
w191132 
w 191133 
.191178 
w191179 

39 
8.0 
1.0 

10 
7.8 

27 
27 
46 
20 
14 

6.5 
6.4 
5.7 
4.2 
2.7 

28 
28 
47 
34 
19 

2.5 
7.4 

15 
1.7 
1.7 

.47 

.43 

.61 

.33 

.28 

60 
180 

60 
250 
200 

1.2 
1.7 
3.1 
1.2 
.9 

.21 

.1 3 

.038 

.58 

.2 1 

4 
22 

8 
12 

9 

w191131 
v191132 
w191133 
.191178 
.191179 

w191180 
.191181 
w191182 
.191183 
w 191184 

7.8 
2.8 
4.1 
3.5 
2.7 

13 
16 
25 
19 
16 

2.8 
1.9 
3.6 
3.0 
2.9 

11 
18 
25 
19 
27 

.7 
1.5 
2.S 
1.5 
2.2 

.24 

.27 

.37 

.27 

. 4 2 

260 
150 
150 
160 
100 

.5 

.9 
1.2 
.7 

1.1 

.090 

.050 

.078 

.17 

.1 3 

7 
9 

14 
10 

9 

w191180 
.191181 
.191182 
w191183 
w191184 

w191185 
w 1 91186 
.191187 
.091188 
w 191189 

27 
14 
30 
7.6 

12 

26 
13 
14 
23 
19 

5.8 
10 

3.0 
4.7 
3.4 

37 
18 
15 
26 
15 

1.5 
.4 

.8 
2.3 
1.6 

.68 

.43 

.75 

.36 

.29 

110 
88 

180 
110 

80 

1.2 
.6 
.6 

1.3 
.8 

.24 

.35 

.13 

.14 

.060 

13 
6 
8 

13 
10 

.191185 

.191186 
w191187 
v191188 
w191189 

w191522 
w19111,62 
w191863 
.191864 
w191865 

39 
17 
11 
48 
1.4 

20 
5.0 

12 
28 
22 

5.0 
7.0 
4.0 
5.8 
8.6 

13 
4.5 

13 
23 
71 

1.4 
.2 

1.1 
2.7 
.4 

.36 

.20 

.23 

.53 

.34 

28 
20L 
80 

140 
32 

1.1 
.6 
.5 
.8 

1.4 

.090 

.023 

.073 

.23 

.16 

11 
2 
7 

16 
13 

w191522 
.191862 
.191863 
.191864 
.191865 

w191866 
w191867 
.191868 
w191869 
w IQ1870 

4.0 
8.9 

11 
240 

32 

24 
13 
12 
18 

7.0 

9.1 
5.4 
4.4 
5.5 
2.7 

37 
8.8 
v.5 

17 
5.1 

2.4 
.5 
.4 

1.9 
.6 

.48 

.26 

.19 

.36 

.71 

64 
48 
34 
76 
? (7t. 

1.6 
.4 
.6 
.5 
. 

.13 

.18 

.14 

.19 

.050 

13 
7 
6 

10 
3 

w191866 
w191867 
.191868 
w 191869 
w191870 



	 	Table 7g -- Content of 22 trace elements in 252 coal samples 
from West Virginia. 

Sample 
number 

Lu 
(0Pm) 

Na 
(ppm) 

P 

(ppm) 
Rb 

(ppm) 
Sb 

(ppm) 
Sc 

(ppm) 
Se 

(ppm) 
Sm 

(ppm) 
Tb 

(ppm) 

Th 
(ppm) 

Sample 
number 

091116 
w191117 
w191118 
091119 
w191120 

0.1 
.1 
.2 
.1 
.1 

380 
280 
290 
190 
170 

120 
23 

8 
97 

20L 
16L 
18 
15L 
15L 

0.40 
.40 

1.3 
.70 
.30 

2.0 
1.3 
4.9 
2.5 
1.4 

3.1 
2.1 
4.4 
4.1 
3.4 

1.'4 
1.0 
2.5 
1.3 
1.2 

0.2 
.2 
.4 
.2 
.2 

3.0L 
3.0L 
5.0 
3.0L 
3.0L 

091116 
09111 7 
w191118 
091119 
091120 

091121 
w191122 
w191123 
091124 
w191125 

.2 

.2 

.1 

.1 

.2 

290 
?30 
381) 
210 
370 

5 
24 

B 
22 
17 

20 
26 
20 
17 
17 

2.6 
1.3 
1.0 
.90 

1.1 

4.7 
3.7 
3.6 
2.8 
4.0 

3.6 
5.5 
4.3 
1.6 
3.8 

1.3 
1.5 
1.6 
1.8 
1.8 

.2 

.3 

.2 

.3 

.3 

4.0 
5.0 
3.0L 
3.0L 
5.0 

091121 
w191122 
091123 
w191124 
w191125 

w1911?6 
w191127 
w191128 
w191129 
w191130 

.2 

.1 

.2 

.2 

.1 

210 
190 
300 
480 
280 

31 
130 

49 
120 

11 

32 
17L 
23 
25 
14L 

.90 
1.1 
.40 

2.2 
1.1 

4.8 
2.2 
4.9 
6.6 
1.2 

3.6 
5.6 
6.3 
4.4 
1.9 

2.1 
1.4 
2.4 
3.1 
.80 

.3 

.2 

.3 

.4 

.1 

3.0L 
6.6 
4.0 
6.0 
3.0L 

091126 
w191127 
w191128 
w191129 
w191130 

w191131 
w191132 
w191133 
w191178 
w191179 

.1 

.2 

.1 

.2 

.1 

450 
550 
320 
310 
300 

1,000 
130 
800 
710 
830 

18 
74 
14L 
21 
27 

.90 

.70 

.30 
1.8 
.30 

5.1 
5.1 
9.9 
6.4 
3.4 

11 
4.0 
9.2 
6.6 
2.2 

.90 
3.5 
1.5 
1.7 
1.4 

.5 

.4 

.6 

.3 

.2 

5.0 
7.9 
5.2 
4.0 
3.0 

091131 
w191132 
w191133 
v191178 
w191179 

w191180 
w191181 
w191182 
w191183 
w191184 

.1 

.1 

.1 

.1 

.2 

300 
320 
440 
450 
410 

600 
240 

1,100 
750 
420 

9 
24 
28 
23 
30 

.28 

.28 

.38 

.32 

.46 

1.9 
3.1 
4.3 
3.0 
5.7 

2.0 
1.0 
1.8 
2.8 
2.1 

1.0 
1.4 
2.0 
1.4 
1.8 

.2 

.2 

.3 

.2 

.3 

3.0L 
3.0L 
4.3 
4.9 
3.01. 

w191180 
091181 
w191182 
w191183 
w191184 

w191185 
w191186 
w191187 
w191188 
w191189 

.3 

.2 

.1 

.1 

.1 

370 
240 
270 
340 
260 

490 
31 
55 
30 

170 

24 
13L 
11 
32 
24 

1.0 
1.5 

.34 

.37 

.24 

10 
3.6 
2.5 
4.9 
3.0 

6.1 
7.1 
4.1 
3.2 
2.2 

2.8 
1.7 
1.1 
1.8 
1.5 

.5 

.3 

.2 

.3 

.2 

3.0L 
3.0L 
3.0L 
5.1 
3.0L 

w191185 
w191186 
091187 
w191188 
w191189 

w191522 
w191862 
w191863 
w191864 
w191865 

.1 

.2 

.1 

.2 

.2 

150 
320 
610 
590 
120 

5 
12 
50 
22 

150 

15 
15L 
20 
43 
14L 

.86 
1.4 
.70 
.80 
.29 

2.6 
2.9 
3.2 
5.3 
3.8 

2.5 
2.0 
3.5 
6.1 
5.3 

1.9 
.90 

1.2 
2.7 
1.8 

.3 

.2L 

.2 

.4L 

.2 

3.0L 
3.0L 
3.0L 
5.5 
6.3 

w191522 
091862 
w191863 
091864 
091865 

w191866 
w191867 
091868 
w101869 
091870 

.2 

.1 

.1 

.2 

.1 

230 
130 
250 
320 
430 

87 
16 

B 
8 

9 

31 
11 
14L 
24 
15L 

.64 

.59 

.40 
1.7 
.84 

7.2 
2.0 
2.1 
3.8 
1.6 

8.5 
3.8 
4.6 
4.4 
3.8 

2.4 
1.1 
1.0 
1.9 
1.0 

.5 

.5L 

.5L 

.4 

.2 

7.8 
3.01. 
3.0L 
6.6 
3.0L 

091866 
w191867 
w191868 
091869 
091870 

1.-' 

MD 



	

 

 

 

of 22 trace elements in 21:2 coal samrlesTahlc 7g Content 

Sample. 
(nom) (00.) 

.191116 0.40 0.5 
w171117 .50 .6 
.191118 1.0 1.? 
w191110 .30 .8 
w191 1 20 .40 .5 

w191121 1.3 .9 
,191172 1.;1 .9 
w191123 1.3 
.191114 .84 .8 
.,191125 1.6 1.0 

.191126 1.2 1,4 
w191127 .94 .7 
w191128 1.3 1.0 
.191129 2.8 1.1 
.191130 .20L .4 

.191131 .60 1.1 

.191132 1.5 1,1 
w101135 .20L 1.7 
.191178 1.6 1.1 
.191179 .61 .7 

.191180 .53 .4 

.101181 .64 .6 

.191182 1.1 .8 

.191183 .51 .6 

.191184 2.6 .9 

.191185 2.9 1.7 

.191186 4.0 .9 

.191187 .82 .4 

.191188 1.1 .8 

.191189 .5 7 .6 

091572 1.6 .9 
w191862 2.1 .8 
w1/1863 1.0 .6 
.191864 3.9 1.1 
w191865 .98 .9 

.191866 2 . 5 1 . 0 

.191867 .6 7 .6 
w191,168 .60 .5 
.191869 2.6 
.191870 .93 .5 

from West Virgin i a. 



	 		

 

 

 

Table 7g -- Content of 22 trafe elements in 252 coal samples from Kest Virginia. 

Sample As Ce Co Cr Cs FEu Hf Hq La Sample
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w191871 
w191872 
w191873 
w191874 

14 
3.3 
1.0 

40 

6.0 
11 
18 
23 

4.0 
1.6 
5.4 
3.3 

3.2 
12 
19 
13 

0.4 
.6 

1.6 
.4 

0.16 
.19 
.26 
.28 

20L 
27 
30 
88 

0.4 
.7 

1.0 
.8 

0.050 
.070 
.020 
.077 

3 
6 

11 
14 

w191871 
091872 
w191873 
w191874 

091875 3.3 6.0 6.3 4.4 .36 .09 20L .2 .026 3 w191875 

w191876 
w191877 
091878 
w191879 
w191880 

4.1 
15 
12 

7.0 
4.8 

9.0 
47 
1? 

12 
17 

2.4 
5.9 
8.7 
5.3 
5.7 

R.1 
34 
9.3 
9.5 

17 

.4 
1.4 
.6 
.5 
.7 

.19 

.73 

.19 

.27 

.32 

34 
140 

20L 
42 
34 

.5 
3.1 
.5 
.5 

1.0 

.11 

.11 

.11 

.034 

.085 

5 
28 

7 
7 

10 

w191876 
w191877 
w191878 
w191879 
091880 

021881 
w191882 
091883 
091884 
w191885 

11 
8.9 
1.0 
2.0 
2.9 

24 
16 
18 
25 
11 

8.4 
22 

100 
7.1 
9.4 

23 
30 
73 
26 
10 

1.1 
1.3 

.2 

.8 

.7 

.39 

.49 

.38 

.42 

.39 

46 
140 

56 
26 
40 

1,4 
.7 

1.1 
1.6 
.3 

.15 

.18 

.031 

.087 

.040 

15 
8 

11 
15 

5 

091881 
w191882 
w191883 
w191884 
w191885 

091886 
091887 
w191888 
091889 
w191890 

4.7 
5,1 
.9 

41 
3.6 

20 
10 
43 
6.0 

21 

6.7 
5.2 
6.5 
2.4 
4.9 

16 
8.1 

32 
2.8 

17 

1.1 
.4 

1.5 
.1 

1.0 

.39 

.18 

.77 

.17 

.35 

61 
206 
86 
20L 
28 

.7 

.4 
2.0 
.6 

1.1 

.034 

.055 

.023 

.55 

.10 

11 
6 

23 
2 

13 

w191886 
091887 
w191888 
w191889 
w191890 

091891 
091892 
w191893 
091894 
w191895 

1.6 
55 
56 
1,4 

42 

10 
13 
30 
9.0 

50 

5.7 
4,3 

14 
14 
8.4 

7 .0 
15 
14 
7.1 

59 

.4 
1.7 
.9 
.3 

5.3 

.18 

.34 

.85 

.33 
1.1 

206 
48 
48 
206 
82 

.4 

.6 

.8 

.2 
2.7 

.019 

.48 

.38 

.043 

.15 

6 
7 

13 
4 

29 

091891 
w191892 
w191893 
091894 
w191895 

091896 
091897 
091898 
091899 
w191900 

1.9 
.8 

1.0 
1.9 
1.3 

26 
17 
23 
12 
17 

8.3 
5.3 
7.1 

11 
3.0 

26 
9.9 

24 
16 
13 

1.0 
.3 
.8 
.9 
.4 

.45 

.35 

.44 

.38 

.23 

190 
20L 
52 
34 
86 

1.2 
.5 
.8 
.4 

1.1 

.019 

.016 

.031 

.031 

.048 

16 
10 
13 

7 
11 

w191896 
w191897 
u191898 
w191899 
w191900 

w191901 
09190? 
091901 
091904 
092710 

75 
.9 
. 7 

1.5 
2.0 

14 
7 .0 

17 
14 
17 

2.9 
11 
4.1 
7.0 
4.0 

11 
5.7 

15 
14 
14 

.4 

.2 
1.1 
.6 
.3 

.20 

.26 

.31 

.24 

.27 

28 
61 
36 
20L 
27 

.6 

.2 

.8 

.7 
1.2 

.32 

.023 

.012 

.019 

.030 

8 
3 

10 
8 

10 

w191901 
w191902 
091903 
091904 
w192710 

w192711 
09271? 
092713 
092714 
092715 

1.0 
3.0 

24 
8.0 

21 

11 
5.0 

10 
9.0 

17 

6.6 
4.2 
4.5 
2.4 
4.9 

7.7 
4.0 
7,9 
6.4 
9.5 

.4 

.1 

1.4 
.5 
.5 

.23 

.13 

.19 

.20 

.28 

20L 
20L 
38 
21 
54 

.4 

.2 

.4 

.3 

.4 

.010L 

.0106 

.050 

.010 

.050 

6 
3 
5 
5 
9 

w192711 
w192712 
w192713 
w192714 
w192715 

1,..)
CD 
CD 



 

 

 

 

	

Table 7g -- Content of 22 trace elements in 252 coal samples from West Virginia. 

Sample 
number 

Lu 
(ppm) 

Na 
(uom) 

P 
(ppm) 

Rb 
(ppm) 

Sb 
(ppm) 

Sc 
(ppm) 

Se 
(ppm) 

Sm 
(ppm) 

Tb 
(Qum) 

Th 
(ppm) 

Sample 
number 

v 191871 
v191872 
v101873 
v191874 
w191875 

0.1 
.1 
.1 
.1 
.1 

350 
430 
290 
270 
190 

14 

40 
170 

66 

111 
13 
1.? 7 

16L 
101 

1.9 
.30 

1.0 

.52 

.61 

1.1 
2 .8 
4.3 
2,9 
1.3 

3.3 
4.6 
4.9 
1.8 
2.8 

0. 7 0 
.9(3 

1.6 
1.9 
.60 

0.1 
.1 
.3 
.4 
.41 

3.01 
3.01 
4.2 
3.0 
3.01 

w191871 
w191872 
091873 
091874 
w191875 

w191876 
u191877 
091878 
w191879 
w 1 9)880 

.1 

.4 

.1 

.1 

.1 

190 
500 
160 
140 
230 

12 
67 

200 
18 

B 

8 
46 
13L 
141 

8 

.29 
1.0 

.77 

.73 

.64 

3 .0 
8.2 
2 .3 
2 .2 
3 .6 

5.5 
6.2 
4.3 
3.6 
8.3 

.90 
4.0 
1.1 
1.4 
1.5 

.1 

.8 

.SL 

.2 

.3 

3.OL 
11 

3.OL 
3.01 
3.OL 

w191876 
091877 
w191878 
091879 
091880 

w191881 
091882 
v191883 
w191884 
091885 

.2 

.3 

.1 

.2 

.2 

160 
330 
170 
270 
300 

B 
B 

10 
B 

17 

13 
1 6 
13L 
16L 
16 

.43 
1.3 

.35 

.48 
2.7 

4.8 
8.9 
3.4 
5 .2 
3 .8 

11 
5.9 
6.4 
6.4 
2.5 

2.2 
2.1 
1.8 
2.1 
1.7 

.3 

.5 

.3 

.4 

.4 

4.6 
5.2 
3.01 
9.3 
3.0L 

091881 
w191882 
w191883 
w191884 
w191885 

v191886 
091887 
v191888 
w191889 

.2 

.1 

.4 

.1 

370 
270 
260 
290 

9 
6 
B 

7 

18 
111 
19 
13L 

.76 

.36 

.84 

.48 

3 .5 
1.7 
9.s 
.80 

6.2 
8.3 

10 
4.3 

2.2 
.90 

3.9 
.70 

.3 

.2 

.7 

.2 

4.9 
3.01 
9.5 
3.01 

u191886 
091887 
091888 
w191889 

091890 .2 380 18 151 1.0 3.8 4.5 1.9 .3 3.01 091890 

091891 
091892 
091891 
w101894 

.1 

.2 

.5 

.1 

140 
210 
220 

81 

17 
B 

140 

12L 
21 
13 
101 

.58 
2.0 
2.6 
.80 

1,5 
3,7 
7 ,3 
2,0 

2.9 
7.9 
3.0 
2.9 

.80 
1.5 
3.6 
1.5 

.1 

.3 

.9 

.3 

3.01 
3.OL 
3.01 
3.0L 

091891 
w191892 
w191893 
091894 

w191895 .3 620 35 80 .75 10 9.5 4.5 .5 11 w191895 

w191A96 
w191897 

.2 

.1 
250 
240 

8 
26 

27 
13L 

.42 

.37 
5 ,0 
2 '8 

5.1 
3.7 

2.2 
1.7 

.3 

.3 
5.7 
3.01. 

091896 
091897 

w191898 
v191899 
091900 

.1 

.3 

.1 

190 
260 
430 

31 
25 

B 

9 
21 
141 

.42 

.94 

.18 

4,4 
5,5 
2 ,5 

4.9 
2.2 
7.1 

2.3 
1.6 
1.2 

.4 

.3 

.2 

3.01 
3.01. 
3.01 

091898 
w191899 
091900 

w191901 
v 1919021, 
v191903 ' 
w1919(14 
w192710 

.1 

.1 

.1 

.1 

.1 

250 
150 
390 
390 
320 

4 
10 

110 
14 
77 

141 
la 
1 7 
16L 

71 

.81 

.58 
1.1 
.82 
.60 

2,3 
1,9 

3 ,2 
3,0 
2,9 

4.9 
2.4 
2.8 
3.6 
4.5 

1.1 
1.1 
1.6 
1.3 
1.4 

.2 

.3 

.2 

.2 

.2 

3.01 
3.0 
3.01. 
3.01 
5.0 

091901 
w191902 
091903 
w191904 
092710 

092711 
w192712 
v191713 
002714 
w192715 

.1 

.11 

.1 

.1 
.1 

300 
270 
360 
370 
440 

19 
21 
22 

180 
27 

5 
121 
16 

8 
281 

1.8 
.40 
.70 
.70 

1.0 

2,3 

180 
1,9 
1,6 
2,1 

4.4 
1.2 
1.6 
1.2 
2.0 

1.1 
.30 
.80 
.90 

1.4 

.2 

.1 

.2 

.2 

.2 

3.0L 
3.01 
3.01 
3.01 
4.0 

092711 
w192712 
092713 
w192714 
w192715 



Table 7g -- Content of 22 trace elements in 2S2 coal samples from West 

Sample U Yb 
number (ppm) (PP.) 

091871 0.54 0.4 
w191872 .66 .6 
091373 1.1 .9 
091874 1.5 .7 
w191875 .20 .3 

w191876 .68 .8 
091877 2.7 2.2 
091878 .83 .5 
091879 .79 .8 
w191880 1.3 .7 

w191881 1.5 1.3 
w 1 91 882 2.5 1.9 
.191883 1,4 .9 
091884 1.5 1.1 
w191885 1.5 1.2 

w191886 1.5 .9 
w191887 .64 .5 
091888 3.0 2.2 
091889 .57 .4 
091890 1.7 1.0 

091891 .75 .4 
091892 1.5 1.3 
.191893 3.1 2.9 
091894 .47 .8 
w191895 2.3 1.8 

w191896 1.2 .9 
w191897 .64 .7 
091898 1.9 .8 
.191899 1.4 1.5 
.191900 1.0 .7 

091901 1.3 .6 
091902 .50 .7 
w191903 1.4 .8 
091904 1.4 .6 
w192710 2.0 .8 

092711 1.1 
092712 .20 .3 
092713 .90 
092714 .90 .5 
w192715 .70 .6 



 
 

 

 

Table 7g -- Content of 22 trace elements in 252 coal samples from West Vl_r_enia. 

Sample As Ce Co Cr Cs Eu F Hi Ng la Sample 
number (ppm) (ppm) (ppm) (Qom) (ppm) (ppm) (ppm) (Ppm) (ppm) (Gym) number 

.192716 17 9.0 4.0 6.9 0.3 0.19 201 0.3 0.050 4 092716 
092717 18 31 12 23 1.5 .50 58 1.6 .11 18 w192717 
.192718 9.0 18 4.0 11 1.3 .46 44 .4 .10 9 092718 
.192719 
092720 

7.0 
1.0 

25 
12 

11 
9.8 

17 
6.5 

.3 

.1 
.43 
.22 

26 
201 

1.6 
.4 

.10 

.01 01 
15 

6 
092719 
092720 

092721 12 18 8.4 13 .41 .31 201 1.1 .14 10 .192721 
.192722 4.0 15 13 12 .5 .28 32 .3 .050 8 w192722 
092723 
092724 

10 
10 

9.0 
7.0 

4.9 
3.0 

5.9 
5.7 

.3 

. 1 
. 1 8 
.19 

20 
201 

.3 

.2 
.030 
.030 

5 
3 

092723 
092724 

092725 1.0 18 8.0 11 .8 .29 55 .9 .050 9 092725 

.192726 
092727 

3.0 
2.0 

18 
15 

7.0 
7.0 

10 
9.0 

.2 

.4 
.33 
.27 

24 
33 

.4 

.6 
.090 
.070 

8 
8 

092726 
.192727 

.192728 1.0 23 5.0 14 .9 .28 43 1.0 .050 13 092728 
w192729 
.192730 

1.0 
2.0 

8.0 
43 

4.4 
4.6 

4.3 
24 

.1 
1.7 

.17 

.64 
201 
75 

.2 
2.6 

.13 

.080 
4 

22 
w192729 
092730 

.192731 
092732 
092733 
092734 

1.01 
6.0 
2.0 
3.0 

8.0 
8.0 

20 
8.0 

8.4 
5.1 
9.7 
4.0 

6.3 
4.0 

13 
5.1 

.2 

.11 

.41 

.31 

.23 

.15 

.31 

.14 

201 
201 
201 
201 

.3 

.3 
1.0 
.4 

.050 

.12 

.060 

.11 

4 
5 

11 
S 

092731 
.192732 
w192733 
092734 

092735 2.0 19 9.4 11 .41 .29 201 .9 .10 12 092735 

w192736 
092737 
.192738 
092719 
m 1 93126 

11 
5.0 
8.0 

19 
10 

8.0 
28 
8.0 

20 
8.0 

2.9 
3.7 
2.4 
8.4 
1.4 

7.3 
27 
5.1 

15 
7.9 

.3 

.9 

.1 
1.0 

.4 

.17 

.44 

.18 

.41 

.14 

29 
63 
201 
55 
37 

.3 
3.3 
.2 
.7 
.3 

.14 

.16 

.12 

.16 

.090 

4 
16 

4 
11 

4 

092736 
092737 
w192738 
w192739 
w193126 

w193127 
093128 
093129 
w193130 

10 
7.0 

12 
18 

8.0 
8.0 

13 
12 

1.9 
2.3 
3.1 
4.1 

7.7 
8.4 

15 
14 

.41 

.3 

.5 

.9 

. 1 4 

.14 

.24 

.26 

28 
54 
37 

140 

.4 

.4 

.9 

.7 

.040 

.030 

.080 

.13 

4 
4 
7 
6 

093127 
w193128 
w193129 
.193130 

.193131 10 9.0 3.7 11 .3 .21 34 .4 .10 4 093131 

w193132 
.194133 
.192647 
092648 
w192649 

10 
21 
1.01 

14 
4.0 

8.0 
9.0 
6.0 
3.0 

10 

2.4 
3.2 

20 
5.7 
7.7 

8.1 
9.5 
2.7 
1.8 
3.1 

.4 

.3 

.41 

.31 

.41 

.14 

.18 

.1 3 

.06 

.20 

67 
42 
201 
201 
27 

.3 

.4 

.7 

.2 

.2 

.0101 

.070 

.0101 
.030 
.020 

4 
4 
? 
1 
4 

.193132 

.193133 
w192647 
092648 
092649 

092650 
.19 265 1 
w1 9 2652 
w192653 
.192654 

1.0 
1.0 

11 
4.0 
2.0 

20 
14 
12 
9.0 

19 

7.1 
16 

2.6 
2.3 
3.6 

7.7 
13 

9.7 
6.0 

13 

.41 
1.3 
1.9 
1.1 
3.5 

.34 

.34 

.29 

.18 

.45 

39 
37 
80 
32 
57 

.5 

.4 

.3 

.3 
.7 

.0101 

.01 01 

.060 

.040 
.010 

7 
5 
4 
3 
6 

w192650 
w192651 
w102652 
w192653 
w192654 



 

 

 

Table 7g -- Contept of 22 trace elements in 252 coal samples from West Virlinia. 

Sample Lu Na P Rb Sb Sc Se Sm Tb Th Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w192716 0.1 240 20 22L 2.1 1.8 1.5 1.0 0.2 3.01 w192716 
w192717 .2 330 140 19 .80 5.3 8.2 2.3 .4 6.0 v192717 
w192718 .1 380 39 21 1.6 2.7 .8 1.9 .3 5.0 .192718 
w192719 .2 270 110 251 .70 3.9 4.7 1.9 .4 3.01 w192719 
v192720 .1 320 12 22L .30 1.8 1.8 1.1 .2 3.01 .192720 

w192721 .1 220 7 221 1.1 2.6 7.9 1.4 .3 4.0 w192721 
w192722 .1 430 49 9 .40 2.1 1.7 1.4 .1 3.01 w192722 
w 192723 .1 260 7 7 .40 1.2 2.5 .90 .1 3.01 w191723 
w192724 .1 160 3 171 1.5 2.1 .8 .90 .2 3.01 v192724 
w192725 .1 460 20 251 .40 2.5 2.5 1.3 .2 3.01 w192725 

w192726 .1 150 29 191 2.0 2.4 1.8 1.6 .3 3.OL w192726 
w192727 .1 340 25 221 .50 2.2 2.6 1.3 .2 3.0 w192727 
w192728 .1 440 42 251 .30 2.8 3.6 2.0 .3 4.0 w192728 
w192729 .11 360 6 211 .1 0 .90 2.0 .80 .2L 3.01 w192729 
w192730 .2 660 69 28 .30 4.7 5.7 3.3 .5 7.0 w192730 

w192731 .1 110 15 1SL 1.5 1.8 1.8 1.0 .2 3.01 w192731 
w192732 .1 230 9 131 .30 .90 2.1 .70 .1 3.01 w192732 
w192733 .1 510 45 241 .40 2.8 4.3 1.5 .3 4.0 w192733 
w192734 .1 370 3 201 .80 1.4 2.6 .70 .2 3.01 v192734 
w192735 .1 440 35 22L .70 2.6 4.1 1.4 .2 4.0 w192735 

.192736 .1 310 29 161 .40 1.8 3.5 .80 .1 3.OL w192736 
w192737 .3 270 94 181 1.0 5.6 5.6 2.4 .4 13 w192737 
w192738 .1 230 7 131 .80 1.1 2.4 .80 .1 3.01 v192738 
w192739 .2 340 41 15 1.6 3.5 4.6 2.1 .4 5.0 w192739 
w193126 .1 360 43 6 .20 1.5 1.1 .60 .2 3.91 w193126 

w193127 .1 510 38 5 .20 1.6 1.5 .60 .3L 4.0 v193127 
w193128 .1 230 240 6 .20 1.7 1.2 .60 .2 3.01 w193128 
w193129 .1 520 88 8 .30 3.0 2.3 1.1 .2 3.01 w193129 
.193130 .1 310 440 16 .40 2.6 1.0 1.1 .2 3.OL w193130 
w193131 .1 440 18 91 .20 2.1 1.41 1.1 .2 4.0 w193131 

w193132 .1 460 230 6 .30 2.0 2. 1 .60 .2 3.01 w193132 
w193133 .1 150 30 6 .20 1.8 1.51 .80 .2 3.01 w 1 9 3 1 3 3 
w192647 .1 55 B 131 .20 1.3 1.41 .40 .51 3.01 w192647 
.192648 .11 83 B 131 .50 .30 1.6 .20 .41 3.01 w192648 
v192649 .11 88 B 131 .10 .83 .9 .60 .1 3.01 w192649 

w192650 .1 45 B 131 .10 2.0 .9 1.3 .3 3.01 w192650 
w192651 .1 45 13 14 .20 2.7 1.2 1.1 .? 3.01 v192651 
w192652 .2 53 100 16 1.9 2.8 1. 7 1 1.1 .3 3.01 w192652 
w192653 .1 66 36 10 .70 1.3 1.31 .60 .2 3.01 v192653 Iv 
v192654 .1 70 37 16 .20 2.7 .6 1.5 .5 3.01 w192654 CD 

•̀• 



 
 

 

 
 

 

 

Table 7g -- Content of 22 trace elements in 2S2 coal samples from West Virjnia. 

Samote U Yb 
number (ppm) (ppm) 

w192716 2.5 0.7 
092717 2.5 1.2 
092718 3.4 .h 
092719 2.0 1.0 
092720 .70 .6 

w102721 1.5 .7 
.192722 .8li .6 
092723 1.0 .4 
092724 1.4 .9 
092725 1.2 .8 

092726 1.9 .8 
w19272 7 .90 .6 
092728 .90 .9 
w192729 .50 .3 
w192730 1.6 1.5 

002731 .70 .9 
092732 .50 .4 
092733 1.2 .9 
092734 .80 .4 
w192735 1.2 .7 

092736 .70 .4 
002737 3.6 2.0 
092738 .40 .4 
092739 1.7 1.0 
w193126 .30 .4 

093127 .80 .4 
003128 .30 .4 
093129 1.5 .6 
w193130 1.7 .6 
093131 7.3 .4 

w193132 .50 .3 
093133 .50 .4 
092647 .70 .7 
w192648 .20L .1 
w192649 .30 .2 

092650 .70 .6 
092651 1.1 .7 
002652 7.0 1.0 
002653 1.9 .4 
092654 1.3 .7 



	

 

Table 7g -- Content of 22 trace edemcnts in 252 coal samples from West Vi inia, 

Sample As C• CO Cr C s Eu Hf H9 La Sample 
number (ppm) (ppm) (ppm) (ppm) (uom) (ppm) (ppm) (Dom) (ppm) (ppm) number 

w192655 1.0 17 4.8 11 1.9 0.19 34 0.5 0.0101 5 w192655 
w192656 1.01 14 6. 4 20 2.5 .S2 82 .5 .10 4 v192656 
,192657 6.0 5? 6.2 33 3.9 .87 140 1.7 .060 18 w192657 
w102658 1.01 16 4.2 8.4 .3 .27 201 .7 .0101 6 w192658 
w192659 1.01 7.0 1.4 3.5 .3L .14 20L .3 .0101 3 w192659 

w192660 1.01 5.0 1.1 2.5 .3L .12 20L .2 .0101. 2 w192660 
w192661 1.0 15 4.2 4.2 .1 .28 201 .2 .0101 6 w192661 
w192662 1.0 14 7 .2 4.1 .41 .23 201 .2 .0101 5 w192662 
w192663 1.0 15 14 3.2 .4L .29 201 .2 .0101 5 w192663 
w192664 1.0 23 20 11 .51 .38 201 .3 .0101 7 w192664 

J192665 4.0 24 5.9 11 .5 .45 29 .4 .010 8 w192665 
w192666 6.0 20 2.8 7.9 .4 .38 201 .3 .050 7 w192666 
w192667 6.0 24 3.7 23 .4 .55 28 .9 .47 8 w192667 



		 	 	 	 	 	 	 	
			 			 	 	 	

     

     

Table 7R -- Content of 22 trace elements in 252 coal samples from West_yir&ia_ 

Sa.ule 
number 

4u 
(DD.) 

Na 
loom) 

P 
(DD.) 

Ph 
(DD.) 

Sh 
(oum) 

Sc 
(ppm) 

Se 
(Dom) 

S. 
(oem) 

lb 
(pum) 

T h 
(Du.) 

S11.0(r 

number 

w 192655 
w1 9 2456 
w 192657 
w192658 
w192659 

0.2 
.2 
.3 
.1 
.14 

5? 
67 

170 
83 
82 

B 
45 
99 
12 

8 

11 
20 
47 
144 
124 

0.40 
.40 

3.5 
.70 
.10 

2.3 
6.2 
6.4 
1.7 
.70 

0.7 
1.4 
5.7 
.9 

1.0 

1.4 
1.4 
3.0 
1.0 
.40 

0.5 
.5 
.6 
.5 
.4L 

4.0 
8.0 

1? 
8.0 
3.04 

w192655 
w192656 
w192657 
w192658 
w192659 

w192660 
w192661 

.1L 

.1 
120 
110 

B 
8 

114 
14L 

.10 

.10 
.50 
.80 

.8 
1.3 

.30 
1.0 

.44 

.2 
3.04 
3.OL 

w192660 
w192661 

w19266? 
w1 0 2663 
W192664 

.14 

.1L 

.1 

91 
160 

98 

0 
0 
B 

134 
14L 
15L 

.10 

.70 

.80 

.1(0 

.(Q 
2.3 

1.3 
.9 

2.0 

1.0 
1.0 
1.7 

.2 

.2 

.3 

3.04 
3.OL 
3.0L 

w192662 
w192663 
w192664 

w19)665 
w 1 97666 
w192667 

.1 

.1 

.3 

61 
100 

65 

22 
8 
B 

10 
14L 
13L 

.30 

.40 
1.1 

2.5 
1.4 
4.2 

1.0 
1.5 
5.2 

1.8 
1.3 
1.9 

.3 

.3 

.7 

3.04 
4.0 
5.0 

w192665 
w192666 
w192667 



Table 7g -- Content of 22 trace elements in 252 coal samples from West Virginia 

Sample U Yb 
number (ppm) (ppm) 

w192655 1.5 0.9 
w192656 12 1.6 

w192657 6.0 2.1 

092658 1.2 .7 

w192659 .30 .2 

w192660 .20L .1 
w192661 .40 .4 
w192662 .30 .3 
092663 .20 .3 
092664 3.3 .6 

w192665 1.0 .7 

w192666 .90 .7 
w192667 2.3 1.6 



	

 

Table 7h -- Major, minor, and trace element composition of 252 coal fiamples from West VIrRinia rep_orted on whole coal 

[Values in percent or parts-per-million. 22 values arc from direct determinations on whole coal; all other values calculated from analyses of ash,S means analysis by emission spectrography; L, less than the value shown; N, not detected; IS, not dcterminc,!.1 

Sample Si Al Ca Mg Na K Fe 1, Ag - S As Samplenuyper (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (ppm) (ppm) number 

089252 
.189253 
.189254 
.189255 
.189256 

2.4 
1.9 
1.1 
1.5 
1.7 

1.3 
2.1 
.85 
.84 

1.1 

0.042 
.043 
.041 
.22 
.022 

0.030 
.066 
.017 
.043 
.023 

0.049 
.043 
.044 
.068 
.077 

0.078 
.13 
.040 
.057 
.058 

0.30 
.64 
.088 
.10 
.11 

0.078 
.1 0 
.045 
.066 
.046 

0.10 
.16 
.06 
.03L 
.04 

5.0 
38 
7.0 
1.0 
2.0 

.189252 

.189253 
w189254 
w189255 
.189256 

.189257 
,,189258 
w189259 
w189260 
.1 89261 

.71 
3.3 

B 
1.5 
2.3 

.53 
1.6 

8 
.85 

1.2 

.028 

.053 
8 
.044 
.063 

.012 

.070 
13 
.048 
.029 

.019 

.078 
8 
.026 
.038 

.033 

.10 
H 

.073 

.080 

.061 

.38 
8 

.72 

.52 

.035 

.092 
B 

.050 

.075 

.03 

.06L 
6 

.07 

.05 

1.0 
7.0 
a 

70 
20 

.189257 
w189258 
w189259 
w189260 
w189261 

w189280 
w 189281 
.189282 
.189283 
.189284 

3.7 
1.7 
1.8 
4.7 
2.0 

2.1 
1.1 
1.0 
2.8 
1.2 

.22 

.15 

.18 

.50 

.14 

.12 

.069 

.077 

.14 

.060 

.092 

.076 

.06? 

.25 

.071 

.13 

.092 

.068 

.19 

.073 

7.0 
3.1 
.90 

2.9 
1.1 

.097 

.060 

.059 

.15 

.063 

.06 

.05 

.011. 

.06 

.04 

8.7 
13 
?.6 

20 
4.2 

w 1 89280 
w189?81 
u189282 
.189283 
.189284 

w189285 
w189286 
.189287 
w 1 89288 
.189289 

1.8 
2.2 
2.6 
3.7 
4.5 

1.2 
1.7 
1.5 
2.1 
2.6 

.35 

.13 

.11 

.054 

.11 

.052 

.052 

.099 

.091 

.21 

.061 

.087 

.10 

.12 

., 

.077 

.C88 

.089 

.13 

.14 

.97 
1.? 
.86 

1.5 
.67 

.066 

.070 

.090 

.12 

.13 

.03 

.05 

.02l. 

.05 

.08 

2.7 
9.6 

12 
7.0 
2.9 

w189285 
w189?86 
.189287 
.089258 
w 1 89289 

w 1 89290 
w 189291 

5.0 
5.3 

2.2 
2.9 

.059 

.070 
.060 
.15 

.095 

.14 
.14 
.16 

.38 

.63 
.14 
.21 

.07 

.07 
4.6 
7.5 

w189290 
w189291 

w189292 2.7 1.6 .057 .090 .14 .083 .29 .11 .04 1.5 w189292 
.189293 
.189294 

.96 
1.1 

.60 

.84 
.096 
.067 

.050 

.035 
.076 
.099 

.035 

.046 
.20 
.23 

.038 

.043 
.03 
.05 

1.4 
1.9 

.1 89293 
.189294 

w189295 
w189296 
.189297 
.1 89336 
.189337 

1.9 
4.5 
2.4 
1.4 
2.2 

1.2 
3.6 
1.3 
.88 

1.3 

.077 

.11 

.10 

.13 

.063 

.067 

.18 

.084 

.0 7 5 

.039 

.077 

.18 

.073 

.15 

.066 

.075 

.16 

.081 

.064 

.080 

1.2 
.42 
.71 
.34 
.44 

.070 

.16 

.081 

.044 

.099 

.05 

.07 

.021. 

.17 

.06 

2.1 
1.9 

11 
3.0 

13 

w189295 
.1 89296 
w 189297 
.189336 
w189337 

w1893'38 
w189339 
w189340 
w1S9341 
.189342 

2.7 
1.8 
5.8 
2.2 
1.9 

1.3 
.98 

1.9 
1.6 
1.8 

.039 

.033 

.028 

.045 

.037 

.031 

.010 

.095 

.057 

.019 

.084 

.064 

.14 

.065 

.022 

.079 

.055 

.15. 

.078 

.070 

.18 

.13 

.24 

.12 

.079 

.093 

.050 

.12 

.069 

.033 

.05 

.03 

.081. 

.08 

.04L 

6.0 
.4 

1.0 
.3 

1.0 

w189338 
.189339 
w189340 
w189341 
.189342 

w189343 
w 189544 
w189545 

1.7 
1.5 
4.5 

1.2 
.76 

2.3 

.031 

.016 

.019 

.079 

.021 

.10 

.086 

.087 

.094 

.060 

.048 

.13 

.10 

.20 

.28 

.063 

.099 

.13 

.04 

.03 

.07L 

1.0 
3.0 
7.0 

.189143 

.189344 
.18934 5 

w189546 1.0 .74 .041 .027 .058 .040 .19 .047 .f.'4 6.0 .139146 
.13'4147 .9? .S? .050 .014 .049 .052 .1 ? .050 .05 7.0 ..,7140,47 



 

 

 

Table 7h -- Major, minor, and trace clement composition of 252 coal samples from West Virginia reported on whole coal basis. 

Sample 
number 

0-S 
(Dom) 

9.3-S 
(ppm) 

13.-S 

(ppm) 
81-S 

(ppm) 

Cd 

(oom) 
Ce 

(ppm) 

Co 
(ppm) 

Cr 
(oom) 

Cs 
(Dom) 

Cu 
(ppm) 

Sample 
number 

089252 
089253 
089254 
089255 
w189256 

16 
23 
13 
19 
23 

79 
140 

84 
120 
110 

7,5 
t.1 
3.3 
1.0 
1.5 

0. 4 L 
.7L 
.2L 
.3L 
.3L 

0.05 
.11 
.04 
.01 
.04 

18 
29 
18 
14 
20 

7.8 
16 
14 
1.6 
5.9 

15 
24 
13 
11 
12 

0.9 
1.8 
.3 
.3 
.7 

21 
46 
25 
5.7 

13 

089252 
w189253 
0 89254 
w189255 
w189256 

089257 
089258 
w189259 

10 
24 

B 

60 
270G 

13 

2.9 
5.5 

a 

.2L 

.6L 
8 

.03 

.06 
8 

16 
21 

8 

26 
7.4 

13 

7.4 
15 

B 

.6L 
1.3 

3 

16 
20 

8 

w189257 
w189258 
089259 

089260 
089261 

16 
28 

85 
83 

2.0 
3.6 

.7 

.4L 
.05 
.02 

19 
14 

5.0 
2.3 

16 
13 

.8 
1.0 

19 
11 

w189260 
089261 

w189280 
°89 28 1 
,189282 
w 1q9283 
089284 

44 
89 
29 
81 
48 

140 
110 

62 
220 
110 

2.6 
1.0 
3.9 
5.4 
2.1 

6.5L 
4.4L 
3.3L 
9.0L 
3.5L 

.09 

.05 

.02 

.09 

.07 

21 
10 
11 
30 
12 

3.6 
2.0 
6.7 
5.2 
3.0 

20 
11 
9.6 

31 
14 

1.3 
.8 
.9 

1.6 
.8 

9.6 
5.0 

12 
20 
7.7 

w189280 
w189281 
089282 
w189283 
089284 

w189285 
089286 
4189287 
w189288 
w189289 

53 
14 
37 
53 
43 

140 
61 
86 

120 
170 

1.0 
1,8 
4.3 
2.1 
6.1 

3.7L 
4.2L 
4.3L 
6.0L 
6.9L 

.06 

.05 

.06 

.09 

.09 

12 
33 
16 
22 
24 

2.5 
6.1 
5.6 
4.6 
5.7 

13 
19 
15 
22 
20 

.5 

.9 
1,7 
1.8 
2.0 

6.4 
9.5 

13 
11 
21 

089285 
w189286 
089287 
089288 
w189289 

089290 
089291 
089292 
0 89293 
w189294 

39 
2 7 
16 
11 
15 

84 
170 
160 

84 
190 

5.1 
6.9 
2.7 
6.7 
7.2 

6.6L 
7.8L 
4.0L 
1.7L 
2.2L 

.07 

.09 

.02 

.02 

.02 

26 
35 
21 
9.0 

13 

14 
7.2 
4.6 
4.1 
4.9 

26 
31 
15 
19 
8.3 

.5 
2.4 
.9 
.4 
.5 

25 
24 
15 
10 
9.4 

w189290 
w189291 
089292 
089293 
w189294 

w189295 
w189296 
089297 
w189336 
089337 

22 
48 
37 
26 
23 

76 
150 

83 
120 

46 

4.1 
5.1 
4,5 
1.3 
2.9 

3.6L 
7.6L 
3.9L 
.4L 
.4L 

.04 

.07 

.03 

.21 

.07 

8.0 
16 
16 
11 
22 

2.3 
4.8 
5.5 

19 
6.1 

6.6 
13 
15 
17 

130 

.4 
1.2 
1.8 

.4 

.4 

11 
25 
12 
23 
19 

089295 
0 89296 
0 89297 
0 89336 
w189337 

089338 
089339 
089340 
089341 
w189342 

27 
5.6 

12 
9.5 
4.9 

36 
34 

120 
110 

33 

7.0 
5,4 
3.5 

25 
5.1 

.4L 

.3L 

.9L 

.4L 

.4L 

.16 

.05 

.06 

.08 

.04 

22 
11 
25 
13 
11 

7.0 
8.1 
4.3 

19 
6.2 

21 
11 
21 
21 
21 

1.0 
.5 

2.8 
1,4 
.3 

13 
26 
14 
24 
27 

0 89338 
089339 
089340 
089341 
w189342 

089343 
w189344 
089345 
.189346 
w189347 

7.7 
11 
16 
10 
8.7 

62 
120G 
240 

98 
89 

6.9 
2.6 
1,8 
2.3 
2.7 

.3L 

.3L 

.7L 

.2L 

.2L 

.05 

.04 

.02 

.05 

.05 

15 
18 
23 
12 
11 

2.8 
11 
4.0 
6.1 
4.4 

13 
14 
23 
10 
9.6 

.4 

.4 
3.0 
.5 
.2 

17 
16 
16 
16 
13 

0 89343 
089344 
.189345 
089346 
w189347 

IN) 

1-4 
0 



			  

 

  

 

 

 

  

Table 7h -- Major, minor, and trace element composition of 252 coal samples from West Vilfinia reported on whole coal basis. 

Samole 
number 

Dy-S 
(ppm) 

Er-S 
(uom) 

Eu 
(00.) 

F 
(up.) 

Ua-S 
(oo.) 

Gd-S 
(oo.) 

Ge-S 
(ou.) 

Hf 
(00m) 

Hy 
(Pum) 

Ho -S Sample 

w189252 
w189253 
w189254 
w189255 
w189256 

3.7 
2.34 
2,4 
1,4 
2.4 

1,9 
2.1 
1.6 
.9 

1,6 

0.35 
.52 
.42 
.25 
.42 

46 
86 
20 
20L 
46 

9.7 
).5 
S.4 
1.5 
6.8 

2.04 
3.34 
1.04 
1.54 
1.54 

1.6 
4.0 
3.5 
.214 
.53 

0.9 
1.1 
.6 
.6 
.5 

0.13 
.32 
.050 
.035 
.022 

0.94 
2.34 
.67 
.50 
.67 

w189752 
wl R925 3 
w 1 89234 
w 1 89255 
w189256 

w189257 
w189258 
w189259 
w189260 
w189161 

2.1 
S.84 

B 
1.3L 
4.8 

1.2 
2.3 

8 
1.4 
1.7 

.32 

.40 
8 
.28 
.21 

204 
R9 

6 
39 
44 

9.5 
1? 

Li 
6.6 
8.', 

.86L 
2.74 

0 
1 .94 
2.14 

8.7 
4.3 

9 
1.2 
3.0 

.5 

.9 
0 
.6 
. 7 

.010 

.11 
8 
.38 
.090 

.52 
1.1 

B 
2.84 
1.1 

089257 
w189258 
w189259 
w189260 
w189261 

w189280 
w189281 
w189282 
m189283 
w1892R4 

9.44 
6.44 
4.84 

134 
5.14 

2.9L 
2.94 
1.54 
4.04 
1.64 

.35 

.19 

.25 

.53 

.19 

86 
66 
56 

100 
46 

6.8 
4.n 
3.5 

11 
5.3 

1.8 
2.4 
1.6 
4,5 
1.14 

2.6 
3.2 
1.4 
3.1 
1,6 

1 .0 
.6 
.5 

1.3 
.6 

.088 

.21 

.043 

.17 

.080 

1.94 
1,34 

.984 
2.74 
1,14 

089280 
.189281 
w 1 89282 
m189283 
w189284 

w189285 
w189286 

5.34 
6.14 

1.74 
1.9L 

.17 

.46 
66 
82 

4.7 
5,8 

1.14 
2.1 

1.0 
.894 

.6 

.7 
.10 
.77 

1 .1 4 
1.34 

w189285 
w189286 

w189287 
.1 89288 
w189789 

6.24 
8.84 

104 

1,94 
2.7L 
3.14 

.32 

.33 

.38 

66 
46 
78 

7,1 
9.1 

11 

1.34 
1 .84 
2.14 

.90L 
1.34 
1.54 

.8 
1 .0 
.9 

.13 

.1 3 
.10 

1,34 
1,84 
2.14 

w18927 7 
w1R9288 
w189289 

w189290 
m189291 

9.54 
114 

3.04 
3.54 

.60 

.48 
45 
70 

12 
12 

2.04 
2.4L 

1,44 
1.64 

1.2 
1 .7 

.080 

.073 
2.04 
2.44 

w189290 
w189291 

m189292 5.84 1.84 .31 44 c.6 1.74 2.4 1 .0 .020 1.24 .189792 
w189291 2.44 .84 .17 31 4,2 .92 .76 .1 .015 .504 w189293 
.189294 3.24 1.04 .27 21 5.4 1.2 .464 .4 .073 .664 w189294 

089295 5.24 1.6L .26 38 4.6 1.8 .764 .3 .1? 1.14 089295 
089296 114 3.4L .34 44 16 2.34 1.64 .5 .036 2.34 w189296 
w189297 5.64 1.71_ .28 62 6.4 1.1 .814 .7 .12 1.24 w180292 
w189336 
v189337 

1.14 
1.4L 

.6 

.5 
.25 
.34 

32 
71 

4.1 
7.2 

1.14 
2.14 

,31 
3.0 

.4 
1,0 

.060 

.980 
1.14 

.304 
w189336 
w189317 

089338 
v189339 
w189340 
.189341 
w1„89342 

2.1 
1.? 
2.74 
4.7 
1.9 

.7 

.9 
1.3 
3.3 
1.9 

.43 

.23 

.4 8 

.55 

.44 

44 
31 
40 
73 
33 

5.3 
2.5 
5.8 

40 
7.9 

2.0l. 
1.44 
4.04 
2.04 
1 .8L 

1.8 
.96 
.584 

30 
14 

.9 

.5 
1.0 
.5 
. 4 

.070 

.01 04 

.0194 

.0104 

.040 

.73 

.32 
2.74 
1.4 
.67 

w189338 
w18 9 339 
w189340 
w189341 
w189342 

w189343 
w189344 

1.7 
.94 

.8 

.7 
.31 
.31 

31 
25 

8.4 
2.6 

1.54 
1.21. 

1.6 
.41 

.7 
1.1 

.010L 

.020 
.48 
.184 

w189343 
.180344 

w189145 
w189346 
.189347 

2.6 
,74 
.64 

1.1 
.4 
.6 

.40 

.19 

.29 

96 
44 
?UL 

5.1 
4.5 
3.6 

3.44 
1.1)4 
.874 

.60 
1.4 
3.9 

1.0 
.7 
.5 

.020 

.060 

.20 

.92 

.154 

.43 

w189345 
.189346 
w18934 7 



Table Th -- Major, minor, and trace element composition of 252 coal samples from West Virginia reported on whole coal basis. 

Sample 
number (ppm) 

La 
(ppm) 

11 
(ppm) 

Lu 
(Ppm) 

Mn 

(ppm) 
MO- S 

(ppm) 
Nb-S 

(P0m) 
Nd-S 

(ppm) 
Ni-S 

(ppm) 
P 

(ppm) 
Sample 
number 

w189252 
w189253 
089254 

0.64L 
1.0L 

.33L 

10 
14 

8 

15 
23 
9.1 

0.2 
.2 
.2 

13 
26 
4.1 

1.3 
1.4 
.61 

2.0 
2.3 
1.5 

9.41 
151 
7.5 

19 
34 
22 

410L 
6701 
2101 

w189252 
w189253 
089254 

089255 
w189256 

.46L 

.48L 
8 
9 

11 
13 

.1 

.2 
19 

5.5 
.31 

1.6 
1.0 
1.3 

5.2 
11 

4.5 
22 

300L 
3101 

w189255 
089256 

089257 
4189258 
089259 
w189260 
w189261 

.271 

.84L 
B 
.601 
.651 

7 
10 

8 
7 
7 

6.8 
12 

B 
11 
12 

.1 

.2 
B 
.1 
.1 

3.2 
31 

B 
15 
14 

.62 
1.5 

B 
1,4 
1.1 

1.6 
2.1 

B 
1,5 
4.8 

7.5 
12L 

B 
8.81 
9.61 

30 
18 

B 
18 
6.9 

1701_ 
540L 

tl 
3801 
420L 

w189257 
w189258 
w189259 
w189260 
w189261 

089280 
089281 
089282 
w130283 
089284 

4.41 
64L 
2.21 
6.01 
2.41 

11 
5 
6 

15 
6 

16 
9.1 
9.8 

67 
12 

.2 

.1 

.1 

.2 

.1 

100 
24 

291) 
90 
26 

3.9 
3.9 
1.6 
2.9 
.80 

3.9 
2.2 
1.6 
3.4 
1.5 

19 
12 
6.91 

27 
11 

12 
6.4 

13 
15 
6.7 

140 
240 

14 
590 

77 

w189280 
089281 
w189282 
089283 
w189284 

w189285 
w189286 
089287 

2.51 
2.91 
2.9L 

6 
17 

8 

12 
17 
12 

.1 

.1 

.1 

27 
12 

180 

1.0 
1.7 
1.6 

1.0 
1.6 
1.8 

7.71 
13 
11 

5.5 
11 
12 

320 
230 

23 

w189285 
089286 
w189287 

w189288 4.11 11 17 .1 27 1.5 3.0 131 13 66 w189288 
w189289 4.71 15 19 .2 80 1.3 2.1 22 15 30 w189289 

w 1 89290 
4189291 

4.41 
5.31 

12 
19 

26 
35 

.3 

.3 
14 
15 

2.8 
1.2 

3.9 
4.3 

16 
20 

25 
18 

29 
26 

w189290 
089291 

w189292 
080295 
w189294 

2.71 
1.11 
1.51 

12 
4 
6 

13 
4.0 
7.2 

.2 

.1 

.1 

15 
16 
14 

.401 

.37 

.44 

1.8 
1.0 
.83 

12 
5.5 

13 

9.8 
6.3 
8.8 

22 
9 

22 

w189292 
089293 
w189294 

w180205 
w189296 
w189297 

2.41 
5.1L 
2.61 

1 
8 
8 

14 
23 
12 

.1 

.2 

.1 

18 
48 

150 

1.4 
3.8 
1.6 

2.0 
3.8 
1.3 

12 
21 
11 

9.9 
19 
13 

20 
42 
34 

4189295 
089296 
w189297 

w189336 
w189337 

.521 

.651 
6 

12 
6.5 

22 
.1 
.1 

12 
7.1 

1.2 
.53 

1.11 
1.41 

5.21 
6.51 

19 
14 

3401 
4201 

w189336 
w189337 

w189338 
w189339 
089340 

.651 

.451 
1.31 

12 
7 

14 

9.5 
11 
18 

.1 

.1 

.2 

5.1 
3.1 

12 

.70 

.141 

.401 

1.9 
.971 

2.71 

6.51 
4.51 

131 

13 
11 
8.7 

4201 
2901 
800E 

w189338 
089339 
089340 

089341 
w189342 

.641 

.571 
7 
4 

15 
38 

.4 

.3 
6.8 
4.8 

.28 

.181 
1.7 
1.21 

9.7 
5.71 

34 
6.4 

4101 
370L 

089341 
089342 

w189343 
089344 
089345 

.491 

.391 
1.11 

10 
11 
13 

12 
7.0 

27 

.1 

.1 

.2 

3.6 
4.3 
9.0 

.151 

.39 

.341 

1.1L 
1,4 
2.4L 

4.91 
3.91 

111 

5.7 
10 
9.5 

3101 
2501 
7001 

w189343 
w189344 
089345 

089346 
089347 

.331 

.261 
8 
7 

7.2 
4.2 

.1 

.1 
4.3 
3.4 

.31 

.54 
.711 
.79 

3.31 
2.61 

7.3 
5.4 

2101 
1701 

w189346 
089347 



 

 

 

Table 7h -- Major, minori_and trace element composition of 232 coal salples from West Virginia reported on whole coal basis. 

Sample 
number 

Pt) 
(DD.) (ppm) 

Pt 
(ppm) 

ge-S 
(ppm) 

Sb 
(ppm) 

St 
(Dom) 

Se 
(ppm) 

Sm 
(Poo) 

Sn-S 
(ppm) 

Sr -S 
(ppm) 

Sample 
number 

089 252 
089253 
w189254 
089255 
0)19256 

7.9 
13 
7.7 
3.3 
5.1 

1.5 
2.5 
1.5 
1. 3 
1.5 

291 
35 
101 
111 
301 

0.941 
1.54 
.4 81 
.681 
.701 

0.90 
2.? 
3.8 
.20 
. 7 0 

3.5 
5.5 
3.? 
2.2 
3.4 

5.5 
8.7 
4 .() 
3.7 
5.4 

2.6 
1.8 
1.1 
1.9 

1. 4 1 
2.31 

.711 
1.01 
1.04 

59 
86 

200 
100 
110 

0.89252 
w189253 
w189254 
089255 
w189256 

089257 
0189258 
089259 
089260 
w189261 

6.0 
8.3 

6 
6.1 
4,4 

1.4 
2.4 

8 
1.6 
1.9 

254 
24 

B 
274 
33L 

.86L 
1.21 

B 
.88L 
.96L 

1.0 
1.5 

B 
1.0 
.60 

2.9 
4.1 

ti 
2.6 
2.8 

2.7 
5.0 
.1B 

1.84 
4.1 

1.4 
1.9 

B 
1.1 
1.1 

.591 
1.81 

B 
1.31 
1.41 

130 
150 

B 
82 
83 

089257 
089258 
089259 
089260 
089261 

089210 
089281 
0)19282 
w18 9 ?83 
089284 

4.9 
2.9 
4.1 
8.1 
2.9 

1 91 
114 
9.81 

27L 
111 

3? 
23 
19 
36 
17 

2.91 
2.04 
1.51_ 
4.01 
1.61 

.19 

.29 

.85 

.71 

.51 

3. 7 
2.1 
2.3 
5.6 
3.5 

1.7 
.9 

2.8 
6.9 
1.9 

1.8 
.80 

1.1 
2.3 
1.0 

2.3 
1.6 
1.1 
3.1 
1.11 

130 
140 

90 
340 
110 

w189280 
089281 
089282 
089283 
089284 

089285 
089286 
w189287 
089788 
089289 

3.2 
4.7 
1.9 
4.4 
8.8 

114 
134 
131 
181 
214 

16 
14 
28 
30 
30 

1 .71 
1.91 
1.91 
2.71 
3.11 

.71 

.34 

.66 

.46 

.51 

2.5 
1.9 
3.0 
4.9 
4.3 

2.2 
2.7 
3.7 
2.0 
2.5 

1.0 
2.1 
1.2 
1.5 
2.3 

1.8 
1.31 
1.31 
1 .81 
2.11 

200 
120 

81 
88 
95 

089285 
089286 
089287 
089288 
w189289 

0 89290 
w189291 
089292 
w189293 
w189294 

11 
In 

7.1 
2.0 
2.5 

201 
24L 
121 
5.01 
6.61 

21 
30 
21 
18 
19 

3.01 
3.51 
1.8L 
.761 
.991 

1.4 
1.1 
.48 
.88 
.66 

6.3 
6.6 
3.0 
?.0 
2.0 

5.3 
5.6 
3.5 
3.4 
2.5 

2.7 
2.7 
1.7 
.80 

1.4 

2.01 
2.41 
1.5 
.76 
.88 

98 
100 
110 
120 

99 

089290 
089291 
089292 
089293 
089294 

w189295 
089296 
089797 
w1 89336 
089337 

1.4 
7.0 
3.2 
4.5 
9.6 

11L 
231 
121 
1.0 
1.2 

2 
25 
25 
49L 
371 

1.61 
3.41 
1.71 
.771 
.961 

.24 

.90 

.62 

.40 
1.0 

1„3 
3.1 
2.9 
3.0 
4.3 

3.5 
2.6 
3.9 
9.1 
4.9 

.10 
1.8 
1.4 
1.2 
1.7 

1.11 
2.31 
1.21 
1.11 
1.41 

120 
210 

84 
110 

44 

089295 
w189296 
08929? 
0189336 
089337 

0 1 89338 
089309 
0 89340 
089341 
w189342 

5.6 
3.7 
8.5 
9.4 
6.0 

1.5 
.7 

1.81 
1.3 
.8L 

331 
371 
531 
34L 
251 

.951 

.661 
1.81 

.94L 

.841 

1.0 
.40 
.50 

3.0 
1.8 

4.0 
2.0 
4.2 
5.? 
5.5 

6.1 
3.8 
6.6 
2.0 
6.3 

1.9 
1.2 
2.5 
2.1 
2.1 

1. 4 1 
.971 

2. 7 1 
1.44 
1.24. 

35 
33 
27 
48 
27 

089338 
089339 
089340 
089341 
089342 

089143 
089344 
w189145 
0891.46 
0119347 

5.0 
4.0 

10 
4.? 
3.8 

1.0 
.8 

1.61 
.6 
.7 

121 
341 
31 
314 
264 

.721 

.581 
1.61 
.481 
.381_ 

.60 

.80 

.50 
1.0 
1.6 

2.6 
2.5 
4.8 
2.0 
2.2 

3.5 
3.7 
4.2 
3.0 
3.3 

1.5 
1.6 
2.2 
1.2 
1.o 

1.11 
.851 

2.44 
.714 
-56L 

30 
35 
45 
96 
82 L 

089343 
0189344 
w189345 
w189346 



 

 
 

 

Table 7h -- Major, minor, and trace clement composition of 252 coal samEles from West Virginia retorted on whole coal basic. 

Sample Tb Th T l- S Tm-S U V-S Y -S Yb In lr-S Sample
oumoP , (ppm) (ppm) (Dom) (00m) (00m) (ppm) (ppm) (00m) (oom) (00m) number 

w189252 0.2 4.3 0.444 0.301 1.5 30 14 0.9 13 40 w189252 
w 1 89253 
w18925 4 

.3 

.2 
8.7 
5.2 

3.9 
.221 

.491 

.23 
2.5 
1.4 

54 
22 

15 
11 

1.1 
.9 

46 
13 

49 
33 

w 1 89253 
u189254 

w189255 .1 3.01 .321 .25 .94 12 5.6 ,3 1,7 2 1 w189255 
w189756 .3 4,4 .32L .34 1.5 26 12 .9 22 32 w189256 

.189257 .2 3.04 .194 .21 1,1 11 8.8 .7 14 31 w189257 

.189258 .3 3.01 .581 .391 1.6 39 19 1.2 12 52 w189258 
w189259 8 B B B .70L a B B B B w189259 
w 1 89260 .61 7.9 6.0 .38 1.2 21 8.6 ,4 15 32 w189260 
w189261 .2 11 .454 .301 .64 23 15 ,7 4,1 81 w189261 

w189280 .3 4 .0 2.91 1.44 1,9 32 11 .9 21 57 w189280 
w189281 .2 3.01 2.01 .93L .63 14 5.4 .4 13 24 w189281 
w139282 .2 3.8 1.54 .691 .63 15 9.0 .8 11 20 w189282 
w189783 .5 5.1 4.01 1.91 2.0 38 13 1.3 13 36 w189283 
w189284 .1 3.01 1.61 .741 .62 18 5.3 .7 12 14 w189284 

w189285 
w189286 

.2 

.3 
3.01 
3.01 

1,74 
1,94 

.774 

.894 
.57 
. 7 3 

14 
25 

3.0 
5.6 

.5 

.8 
17 
10 

11 
18 

w189285 
w189286 

w189287 
w189288 

.2 
,2 

3.01 
3.GL 

1.94 
2.7L 

.904 
1,3L 

.73 
1,1 

18 
30 

6.4 
5.4 

.9 
,9 

13 
24 

14 
36 

w189287 
w189288 

w189289 .3 3.01 3.11 1.51 1.9 38 8.5 1,1 24 22 w189289 

w189290 .5 3.01 3.04 1.41 7.6 39 15 1,9 8.9 48 w189290 
w189291 .4 7.9 3.51 1.61 2.4 47 15 1.8 11 47 w189291 
w189292 .2 3.04 1.81 .841 1,3 17 7,5 1,0 4.6 18 w189292 
w189293 .2 3.7)4 .764 .354 .53 10 7.1 .7 2.5 12 w189293 
w189294 .2 3.01 .991 .464 .56 13 8.3 .7 5.3 9.9 w189294 

w189215 .2 3.04 1.64 .761 .75 16 5.6 .4 6.9 20 w189295 
w189296 .2 4.04 3.44 1.61 1,2 48 18 .8 17 27 w189296 
w189197 ,1 3.0 1.71 .814 .80 16 5.8 ,9 13 11 w189297 
w139336 .2 3.01 .35L .24L .83 15 4,4 .5 110 6.5 w189336 
w189337 .3 4.2 „45L .301 1.7 18 5.0 .7 6.1 8.9 w189337 

w189338 .3 4,4 .444 .30L 1,1 18 7.8 .6 3.8 40 w189338 
w189339 .2 3.C1 .314 .211 .53 9,5 4.8 .4 6.6 12 w189339 
w189340 .3 5.5 .851 .581_ 1,1 20 7.5 .8 24 23 w189340 
w189341 .6 4.0 .444 .63 1,4 54 22 2.3 17 42 w189341 
w189342 .5 3.01 ,394 .274 1,4 32 13 1.4 4,5 11 w189342 

w189343 
w189344 

.2 

.7 
3.04. 
3.4 

.334 

.27L 
.231 
.181 

.81 

.96 
11 

7,7 
5,8 
6.6 

.6 
,7 

5.9 
14 

7,1 
17 

w189343 
w189344 

w189345 .3 4,8 .74L .511 2.0 24 9.0 .9 7.0 32 w 189345 
w189346 .2 3.01 .221 .154 .73 9.8 3.8 .5 7.7 5,6 w189346 
w189347 .2 3.01 .18L .121 1.0 8.2 5,4 .4 5.3 15 w189347 
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Table 7h -- Major, minor, and trace element composition of 212 coal sar2plcs from West Vily.inla rejiorted on whole coal basis. 

Sample Si Al (a My Na K Fe Ti Ay-S Asnumber (percent) (percent) (percent) (percent) (percent) (percent) (percent) 
Sa ple 

(percent) (ppm) (ppm) number 

w119148 7.0 0.99 0.14 0.051 0.077 0.064 0.16 0.069 0.04 1.0.189340 4.1 2.0 089348.30 .14 .11 .11 .33 .14 .10 46 089349 
w190605 2.9 1,5 .042 .10 .07 13 w190604 
090604 3.2 1.7 .049 .045 .017 .095 .37 

.0/7 .040 .08? .26 .11090606 2.0 1.6 .15 .05 3.0 w190605.048 .047 .069 .13 .085 .03 2.0 w190606 
090607 6.1 4.6 .21 .11 .050 .20 .30w190608 3.1 2.1 .30 .06 1.0 u190607.057 .039 .077 .096 .11 .16 .05 2.0 w190608 
w190610 2.2 1.6 .099 .17 .05 2.0 w190609
w 190609 1.3 2.1 .059 .041 .017 .098 

.067 .035 .049 .071 .18 .11 .04 2.0 w190610w 1 90611 3.5 2.4 .067 .052 .061 .11 .23 .20 .05 8.0 u190611 
w190612 2.6 2.0 .11 .051 .067 .11 1.9 .17 .05 12 w190612090613 1.9 1,4 .071 .041 .040 .063 .21 .15090614 5.4 5.7 .03 6.0 090613.39 .16 .19 .21 .61 .26 .13 1.0 w190614090615 1.83.0 .062 .066 .078 .00 1 .71 .11 .06 6.0 090615090616 2.2 1.8 .045 .042 .033 .075 .24 .070 .06 8.0 090616 
090617 .79 .59 .031 .011 .049 .027 .15 .063 .03 8.0 w190617090618 2.4 1.6 .044 .050 .087 .0 7 4 .18 .096 .05 6.0 w190618090619 1.1 .64 .051 .018 .040 .037 .47 .067 .02 15 w190619090620 1.7 1.4 .076 .034 .046 .059 .21 .077 .03 2.0 w190620w190621 1.8 1.3 .041 .026 .039 .060 .14 .11 .04 1.0 w190621 
090622 1.9 1.1 .19 .073 .031 .061 .14 .061 .04 1.0 w190622090613 1.4 .95 .056 .040 .026 .047 .090 .040 .03 4.0 w190623090624 2.8 1.7 .11 .044 .067 .084 .13 .15 .05 2.0 w190624090625 .78 .49 .075 .028 .035 .027 .16 .027 .02 3.0 090625090626 1.3 .83 .040 .019 .053 .047 .37 .070 .03 25 w190626 

w190627 3.6 2.0 .030 .038 .063 .12 .058 .18 .04 3.0 090627090628 2.1 1.5 .10 .026 .021 .071 .25 .092 .04 4.0 w190628000629 1.2 .84 .15 .030 .043 .044 .33 .048 .05 5.0 w190629090630 1.11 .6 .25 .037 .037 .060 .34 .065 .05 15 090630090631 5.9 4.7 .34 .10 .12 .22 2.0 .22 .16 18 w190631 
090632 2.4 1.7 .046 .050 .061 .077 .30 .061 .05 2.0 w190632090633 4.2 2.3 .030 .029 .027 .11 .077 .21 .03 2.0 w190633w1906Pf .75 .7 0 .061 .031 .029 .032 .77 .023 .04 3.0 090634090635' 2.2 1.6 .096 .062 .036 .0 7 5 .23 .086 .011. 1.0 090635090636 1.3 .97 .10 .041 .034 .061 1.1 .039 .05 19 w190636 
.1190617 3.0 1.8 .056 .072 .045 .094 .32 .12 .02 1.0 090637090638 3.0 1.8 .068 .092 .064 .099 .39 .11 .021 2.0 w190638.190619 1.9 1.3 .080 .062 .077 .065 .37 .061 .03 8.0 w190639.190640 3.6 2.2 .077 .27 .24 .11 .47 .15 .021_ 3.0 w190640090641 2.6 1.5 .057 .030 .048 .082 .55 .10 .01L 2.0 w190641 



 

 

 

 

Table 7h -- Major, minor, and trace clement composition of 252 coal samples from West Virginia reported on whole coal basis. 

Sample 8-5 8a-S tie -r. HI - S Cd Ce Co Cr Cs Cu Sample 
number (ppm) (ppm) (Oum) (ppm) (pom) (ppm) (ppm) (ppm) (Dom) (ppm) number 

.189348 12 1 70G 2.5 0.4L 0.04 14 5.6 12 0.5 12 .189348 
w 189349 17 160 1,3 .7 4 .13 14 3,4 16 1.1 21 .189349 
w190604 11 64 3.1 3.54 .07 18 5.1 14 .7 18 .4190604 
w190605 13 33 2.9 3.14 .05 20 6.4 17 .3 15 w190605 
w190606 17 61 1.6 2.64 .04 33 9.7 32 1,5 9.1 w190606 

.419060 7 41 14C 3.4 7 .54 .03 38 4,4 47 1.8 24 .19 0607 

.190608 78 49 4.6 3.64 .04 24 8.3 23 .6 18 .190608 
w190609 21 55 2.7 3.74 .03 25 16 22 .6 18 .190609 
w190610 35 48 1,7 2.6L .04 18 6,4 16 .3 16 .190610 
.19 0611 39 72 1.6 4.24 .06 27 4.2 25 .5 17 .190611 

.190612 34 52 3.1 4.04 .06 29 3.9 21 .8 31 .190612 

.41 90613 25 40 4,1 7.44 .04 21 6.5 15 .4 20 .190613 
w190614 220 360 4,1 8.04 .26 1P, 11 15 .5 49 w190614 
w190615 34 86 3.3 3.44 .10 20 4 .8 17 .9 21 .190615 
.190616 13 74 4.2 2.8L .13 20 12 17 .5 25 .190616 

w 190617 16 28 2,4 1.04 .04 10 2.1 8.0 .54 9.9 .190617 
w190618 19 61 2.6 2.84 .05 19 5.3 17 1.) 14 .190618 
w190619 23 38 1 .8 1.44 .03 15 2.2 13 .2 11 .4190619 
w190620 19 43 1.0 2.24 .07 20 4.1 13 .3 14 .190620 
.190621 14 34 2.2 2.24 .05 20 8.3 15 .4 14 w190621 

.19067 2 23 68 3.)) 2.34 .02 13 13 13 .3 12 .190622 

.190623 22 67 2.6 1.74 .06 10 7.1 10 .6 14 .190623 

.190674 27 81 3.5 3.14 .06 21 1.8 17 .5 18 .190624 
w190625 16 38 3.2 1.0L .03 10 3.2 6.6 .54 7,7 w190625 
.190626 16 45 1,7 1.. 7 4 .05 14 1.4 9.2 .54 15 w190626 

.100677 21 67 1,9 4 .31 .10 29 2.2 27 .5 24 .190627 

.190628 17 57 4.8 2.64 .05 20 4,0 23 .3 29 w190628 
w190629 21 46 1.5 1.64 .06 9.0 2.3 6.9 .2 15 .190629 
.190630 19 55 4.0 2.24 .05 11 4.0 12 .2 21 .190630 
.190631 82 200 8.2 8.2L .20 14 2.8 11 .2 90 .190631 

w190632 23 6' 2.0 2.9L .09 22 12 18 1.4 17 w190632 
.190633 19 57 1.8 4.34 .06 24 6.3 20 .8 19 .190633 
.190634 19 43 4.7 1.24 .07 9.0 23 9.0 .3 12 w190634 
.190635 20 72 2.2 2.84 .03 7.0 6.3 13 .8 13 w190635 
.190636 25 53 5.7 2.34 .07 14 4.7 9.7 .6 12 w190636 

.190637 35 79 .9 3.5L .01 20 4.8 21 2.0 10 .190637 
w190638 38 80 .9 3.74 .03 18 5.7 19 1.7 10 .190638 
.190639 21 74 2.8 2.44 .05 42 5.7 11 .6 16 .190639 
.190640 20 68 1.1 4.24 .03 20 4.3 19 1.6 14 .190640 
w190641 20 63 .7 3.1L .03 16 3.7 16 1.0 11 .190641 



 

 

 
 

 

Tahle 7h -- Major, minor, and trace clement composition of 252 coal samples from West Virginia reported on whole coal basis. 

Sample Dy-S Er-S Eu F Ga-S Gd-S Ge-S Hf Hy Ho-S Sample 
number (porn) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (pow) (ppm) number 

089348 1.11 0.8 0.24 88 3.1 1.7L 0.93 0.7 0.040 0.241 089348 
089349 2.41 .71 .19 33 R.7 3.41 .7? .5 .23 .511 w189349 
w190604 5.21 1.64 .19 30 5.4 1.1 .7 51 .8 .065 1.11 090604 
w 1 90605 4.61 1.41 .29 21 6.8 .961 1.6 .8 .17 .961 .w190605 
w100606 3.81 1.21 .52 130 5.2 .811. .551 1.3 .033 .811 w190606 

w 10 060 7 111 3.44 .48 220 12 2.31 1.61. 2.1 .033 2.31 w190607 
w190608 5.3t. 1.6L .39 26 7.9 1.1L 1.3 1.1 .023 1.11 w190608 
14190609 5. 4 1 1.71 .41 54 6.7 1.11. .781 1.2 .0101 1.11 u190609 
010610 3. 9 1 1.11 .26 34 4.8 .94 .561 .9 .020 .821 w190610 
000611 6.21 1.91 .45 38 6.8 1.3L .881 1.6 .065 1.31 w190611 

w190612 5. 9 4 1.81 .44 4? 8.5 1 .14 .851 1.2 .27 1.31 w190612 
w190613 1.51 1.4 .33 21 6.3 1.3 2.0 1.2 .055 .741 w190613 
1,100614 121 3.6L .28 98 41 2.8 4.4 .6 .020 2.51 w190614 
090615 5.01 1.51 .1 70 5.6 1.1L 1.5 .9 .28 1.11 090615 
w190616 4.11 1.31 .38 38 8.9 1.2 3.5 .6 .080 .871 090616 

090617 1 .51 .5L .17 22 3.0 .36 .221 .5 .018 .321 w190617 
w190618 4.11 1.21 .32 54 6.8 .861 .591 .9 .010 .861 w190618 
w190619 2.11 .6 .78 21 2.8 .65 .35 .7 .11 .4 4 1 090619 
090620 3.31. 1.01_ .13 59 4,8 .69 1 .471 .7 .030 .691 090620 
090621 3.31 1.01 .32 201 3.5 .7 01 .48L .8 .0101 .701 w190621 

090622 
w190623 

3.41. 
2.2 

1.01 
1.1 

.30 

.26 
78 
54 

5.3 
7.3 

.71L 
1.1 

.481 

.90 
.5 
.3 

.010 

.013 
.711 
.541. 

w190622 
090623 

090624 4.51 1.4L .34 46 6.5 1.7 1.7 1.1 .017 .961 090624 
090625 1.41 .41 .18 21 3.5 .48 .99 .3 .010 .301 w190625 
w190626 2.51 .8L .22 21 3.2 .78 .49 .5 .15 .531 w190626 

090627 6.31. 1.91 .42 34 7.8 1.31 .891 1.7 .018 1.31 090627 
w 1 90628 3.81 1.7 .41 201 7.1 2.4 5.0 .9 .068 .811 w190628 
090629 7.41 .71 .14 20 3.5 .74 1.5 .3 .085 .501 w190629 
w190630 3.21 1.1 .19 23 6.3 1.3 .58 .6 .060 .681 090630 
w190631 121 3.71 .25 32 24 3.4 11 .4 .095 2.51 w190631 

w1 00632 6.11 1.31 .50 64 5.8 1.6 1.6 1.6 .042 .871 w190632 
w190633 6.71 1.91 .52 23 6.2 1.31 .881 1.3 .052 1.31 090633 
090634 1.81_ .51 .74 20 5.1 .78 1.9 1.5 .052 .371. 090634 
u190635 4.11 1.3L .31 48 6.8 1.4 .581 1.9 .030 .861. w190635 
wi9t5636 3.31 1.01 .27 20 10 .691 .59 1.9 .13 .691. w190636 

w190637 5.14 1.61 .33 64 6.2 1.14 .721 1.6 .017 1.11 w190637 
w190618 5.41 1.71 .31 58 7.1 1.11 1.0 1.7 .017 1.11 090638 
090639 3.51 1.1 .26 28 6.6 .741 3.6 1.6 .042 .741 w190639 
090640 6.11 1.91 .38 40 8.1 1.5 .861 1.9 .030 1.31 090640 
w190641 4.51 1.41 .26 44 5.2 .90 .631 1.9 .042 .94L 1,190641 



 

 

 

Table 7h -- Major, minor, and trace element composition of 252 coal samples from West Virginia reported on whole coal basis. 

Samole 
numoer 

lr-S 
(ppm) 

La 
(oem) 

Li 
(Dom) 

Lu 
(ppm) 

Mn 
(ppm) 

Mo-S 
(ppm) 

Nb-S 
(00m) 

Nd-S 

(ppm) 

Ni-S 

(00m) 

P 

(ppm) 

Sample 
number 

080348 
089349 

0.52L 
1.1L 

8 
6 

8.5 
22 

0.1 
.2 

7.9 
24 

0.17L 
1.3 

1.1L 
2.4L 

5.2L 
11L 

12 
9.8 

340L 
700L 

089348 
0.89349 

090604 2.4L 10 21 .1 5. 7 1.4 2.4 14 10 15 090604 
w190605 2.1L 10 16 .1 5.8 .73 3.0 7.3 13 26 w190605 
w190506 1.71. 20 17 .2 9.1 .68 1.2 9.1 8.3 220 w190606 

w190607 
w190608 

5.1L 
2.4L 

24 
15 

77 
18 

.2 

.2 
27 
12 

.94 

.77 
10 

2.4 
19 
9.7 

15 
10 

740 
150 

w190607 
090608 

090609 2.5L 15 17 .2 7.9 .71 4.0 14 19 46 w190609 
090610 1.8L 10 16 .1 14 1.4 3.1 9.4 14 33 090610 
w190611 2.8L 16 29 .2 8.2 1.6 6.8 19 11 59 090611 

w190612 
090613 
090614 
090615 

2.7L 
1.6L 
5.4t. 
2.3L 

17 
13 
12 
11 

40 
17 
41 
14 

.2 

.2 

.1 

.2 

11 
3.8 

19 
6.2 

1.4 
.91 

5.2 
1.5 

3.0 
6.3 
5.4 
3.6 

12 
14 
31 
12 

8.5 
8.4 

70 
9.2 

56 
33 

1,800 
95 

w190612 
090613 
090614 
w190615 

w190616 1.9L 11 22 .2 6.3 1.4 2.4 11 18 39 w190616 

w190617 .69L 6 5.3 .1 2.1 .46 .99 2.2L 3.2 14 w190617 
w190618 1.91. 11 17 .2 14 .60 2.0 9.8 12 39 w190618 
w190619 .95L 8 9.9 .1 7.2 .86 1.3 5.0 3.2 59 090619 
w190620 1.5L 13 13 .1 7.1 .99 .71 6.3 8.5 160 090620 
090621 1.5L 11 15 .1 5.3 .67 2.6 7.9 12 440 w190621 

090622 
w 1 90623 

1.5L 
1.2L 

7 
5 

11 
13 

.1 

.1 
4.7 
9.0 

.95 
1.9 

1.2 
1.6 

4.81. 
7 .8 

17 
11 

16 
15 

090622 
090623 

090624 2.1L 12 23 .2 8.? .46 3.4 14 5.8 88 w190624 
090625 .67L 5 6.4 .1 9.3 .58 .67 2.6 4.5 14 090625 
090626 1.2L 7 11 .1 4.8 .67 1.7 6.2 3.8 17 w190626 

090627 2.9L 18 26 .2 8.8 .86 8.2 13 5.8 61 090627 
090528 1.8L 10 24 .2 6.2 .74 3.9 13 8.5 33 w190628 
090629 1.11. 5 8.0 .1 13 1.2 .80 3.4L 5.8 23 w190629 
090630 1.5L 7 14 .1 14 1.6 2.6 4.6L 9.4 31 w190630 
w190631 5.5L 9 63 .1 17 5.5 5.5 34 29 350 090631 

090632 1.9L 11 14 .1 52 2.3 1.2 11 17 80 w190632 
090633 2.9L 17 18 .2 9.1 .72 5.9 15 11 36 w190633 
090634 .82L 3 8.6 .1 47 3.7 1.1 6.6 22 17 w190634 
w190635 1.9L 8 22 .1 72 .73 2.4 12 12 630 w190635 
w190636 1.5L 1 14 .1 12 .88 .50 8.0 7.1 16 090636 

w190637 2.4L 8 29 .1 44 .41 2.0 11 7.1 49 090637 
w190638 2.5L 8 27 .1 57 .54 1.8 10 7.6 100 w190638 
w190639 1.6L 5 12 .1 10 1.1 .76 7.8 12 24 w190639 
090640 2.8L 8 30 .1 160 .421. 3.2 13 8.0 41 w190640 
w190641 2.11. 8 16 .1 84 .62 3.4 11 7.3 30 w190641 IsJ 

F.4 
00 



	 		 	

 

Table 7h -- Major, minor, and trace element com)osition of 2S2 coal samples from West Virginia reported on whole coal basis. 

Sample Pb Pr-S kb R.-5 Sb Sc Se Sm Sn-S Sr-S Samote 
number (ppm) (00n) (ppm) (00m) (ppm) (Pon) (00m) (ppm) (PD.1 ) (ppm) number 

0 89348 4,6 0.9 34L 0.7 7L 0.70 2.5 4,1 1.3 1.11 65 089348 
w189340 6.7 1.61 S61 1.61 1,7 3.2 4.0 1.6 2,41 39 w189349 
w190604 7.0 111 161 1.61 .70 3.1 3.2 1.9 1.11 60 090604 
09 0605 8,7 9.61 1SL 1.41 .80 3.6 3.6 1,7 .961 40 w190605 
w190606 5.5 8.11 23 1.2L .60 6.7 4,2 2.9 .811 91 090606 

090607 19 23L 26 3.41 .60 8.1 8.7 3.0 2.3L 220 090607 
090608 8. 7 11L 161 1.61 .80 5.0 5.7 2.1 1.5 56 090608 
090609 9 .8 111 171 1,71 .50 4.3 4.5 2.2 1.11 52 090609 
w100610 5,1 8.71 151 1.21 .30 3.2 4,4 1.6 .821 71 m190610 
090611 8.8 111 181 1.91 .60 5.3 6.2 2.3 1.31 68 090611 

099612 9,4 131 181 1.81 .60 4,9 6.1 2.5 1.31 53 090612 
000613 6.4 7,4 1SL 1,11 .60 3.7 3.6 1.8 1.1 46 090613 
090614 25 251 161 3.61 .60 3,4 4.3 1.6 2.51 1.400 090614 
w190615 8.3 111 13 1.51 .90 4.1 4.6 1.8 1.11 72 w19061 5 
090616 9,0 8.71 7 1.31 .88 .50 3.5 2.2 .871 75 w19061 6 

090617 3.1 3.21 141 .461 .40 1.7 2.8 .90 .53 53 090617 
w190618 5.1 8.6L 11 1.21 .50 .10 3.1 1.8 .861 71 w19061 8 
070619 3.1 4.41. 151 .63L .50 3.0 3.9 1.3 .63 90 090619 
0 90620 8.5 6.91 151 .991 .60 3.2 4.1 1.8 .69L 85 v190620 
0 90621 4.7 7.01 141 1.01 .40 2.9 6.4 1.6 .701 33 w190621 

0 90622 4.8 7,11 131 1.01 .70 3.1 4.4 1.4 ,71L 65 w190622 
4190623 6,2 5.4L 151 .78L .90 3.0 2.8 1.2 .541 78 w19062 3 
w1 9 0624 7.6 9,61 171 1.41 .S0 3.6 3.9 1.8 .961 77 090624 
0906?5 2,9 3.01 131 .451 .60 1,5 2.3 .70 .301 77 w190625 
w190626 3.6 5.31 151 .781 .20 1.9 5.3 1.2 .531 73 090626 

090627 11 111 171 1.ot. .40 5.2 6.2 2.2 1.31_ 78 090627 
090678 12 8.11 141 1.21 .70 6.1 .9 2.2 1,7 94 w190628 
090619 4.0 5.01 121 .7 41 .50 1,9 3,4 .80 .501 90 090629 
090630 5.8 6.8L 121 1.01 .70 2.5 4.4 1.0 .681 94 w190630 
w190631 29 251 121 3.71 .60 2.7 3.7 1.4 2.51 450 m190631 

w190632 5.0 8.71 47L 1.31 .70 4.6 6.3 2.2 .871. 110 w190632 
w190633 10 131 511 1.91 .60 4.3 2.8 2.4 1.31 48 090633 
0 90634 6.2 3.7L 181 .551 1.3 3.6 4.9 .90 .82 94 090634 
w190635 4.6 8.61 S71 1.31 .4 0 3.7 3.5 1.4 .861 99 090635 
090636 3.1 6.91 521 1.01 .40 2.5 4.5 1.1 .691 88 090636 

090637 4,0 111 591 1.61 .30 1.9 3.6 1.4 1.11 98 090637 
w190638 4.6 11L 571 1 .7 1. .30 3.8 4.4 1.5 1.5 110 w190638 
090610 4.8 7 .41 601 1.11 1.0 3.0 3.1 1.1 . 7 41. 100 090639 
090640 5.7 151 431 1.91 .30 4,1 4,1 1.5 1.3L 7 0 w190640 
090641 4,3 9.41_ 391 1.4L .20 2.9 4,1 1.1 .041 82 090641 



 

Table 7h -- Major, minor, and trace element composition of 252 coal samples from West Virginia reported on whole coal basis. 

Sample Tb Th 11-3 Tm-S li V-S Y-5 Yb In Zr-S Sample 
number (ppm) (PDm) (ppm) (00m) (ppm) (130m) (ppm) (Dom) (ppm) (P0m) number 

089348 
w189349 
wl90604 
w190605 
w190606 

0.2 
.3 
.3 
.3 
.3 

3.0 
5.2 
4.3 
4.2 
6.3 

0.36L 
.74L 

1.6L 
1.4L 
1.2L 

0.244 
.514 
.754 
.65L 
.554 

1.7 
2.8 
1.1 
1.4 
1.3 

9.9 
20 
19 
16 
17 

4.5 
2.7 
9.8 
6.3 
5.3 

0.6 
.6 
.7 
.6 
.8 

7.7 
22 
9.7 

14 
14 

12 
9.1 

38 
31 
17 

w189348 
-w189349 
wl90604 
w190605 
090606 

090607 
w190608 
w190609 
w 1 90610 
w190611 

.4 

.3 

.2 

.2 

.3 

7 .5 
6.9 
3.OL 
3.0 
4.0 

3.44 
1.6L 
1. 7 4 
1.24 
1.9L 

1.64 
.76L 
.78L 
.564 
.884 

2.4 
1.3 
1.5 
1.0 
1.5 

46 
22 
27 
22 
28 

14 
6.4 
9.8 
7.1 

12 

1.1 
.8 
.9 
.7 

1.0 

13 
4.4 
7 .3 
3.4 
4.3 

90 
16 
35 
31 
76 

090607 
W190608 
090609 
090610 
090611 

w190612 
090613 
090614 
090615 
w190616 

.3 

.3 

.3 

.3 

.3 

5.2 
4.0 
3.04 
3.0 
4.0 

1.84 
1.1L 
3.64 
1.54 
1.34 

.85L 

.50L 
1.74 

.724 

.594 

1 .8 
1.4 
.9 8 

1.3 
1.7 

15 
17 
59 
22 
27 

6.5 
12 
15 
10 
15 

1.0 
.8 
.6 
.7 

1.1 

5.5 
3.9 

2,) 
9.3 

13 

21 
61 
75 
36 
27 

w190612 
090613 
090614 
w190615 
w190616 

w 1 90617 
w190618 
090619 
w190620 
w190621 

.2 

.3 

.2 

.2 

.2 

3.OL 
3.0 
3.04 
4.0 
4,4 

.63 
1.24 

.63L 

.99L 
1.04 

.221. 

.59L 

.304 

.4 7 L 

.484 

.67 
1.0 
1.3 
1.0 
.78 

5.6 
18 
8.6 

16 
14 

2.4 
9.8 
4.4 
3.6 
5.5 

.3 

.8 

.6 

.6 

.5 

2.3 
6.6 
4.5 
6.1 
3.3 

7.9 
29 
7.7 
7.8 

22 

090617 
w190618 
w190619 
090620 
090621 

090622 
090623 
090624 
w190625 
w190626 

.2 

.2 

.3 

.1 

.2 

3.OL 
4.7 
3.OL 
3.OL 
3.04 

1.04 
.7 84 
1.4L 

.454 
1.6 

.48L 

.374 

.654 

.204 

.39L 

.77 

.83 
1.5 

.55 

.62 

18 
19 
21 
4.2 
9.5 

6.1 
11 
10 
4.2 
5.1 

.7 

.6 

.8 

.3 

.5 

2.8 
10 

3.5 
3.2 
2.4 

12 
17 
34 
11 
20 

090622 
090623 
090624 
w19062 5 
w190626 

W 19067 7 
090628 
090629 
w190630 
090631 

.4 

.4 

.3 

.2 

.2 

7.1 
3.04 
3.OL 
3.04 
3.0L 

1.9L 
1.24 

.74L 
1.1 
3.74 

.89 4 

.544 

.34L 

.464 
1.7L 

1.6 
3.3 
.94 

1.6 
1.7 

24 
36 
11 
18 
71 

8.6 
18 

3.9 
8.6 

24 

.9 
1.2 
.2 
.4 
.5 

4.0 
4.6 
7.4 
5.0 

17 

120 
57 
8.0 

32 
55 

090627 
w19062 8 
w190629 
090630 
090631 

090632 
090633 
090614 
w190635 
w190636 

.3 

.2 

.3 

.2 

.2 

3.OL 
4.0 
4.0 
3.8 
3.OL 

1.34 
1.94 
.554 

1.34 
2.1 

.59L 

.88L 

.254 

.584 

.474 

1.7 
1.8 

.95 

.60 

.30 

29 
25 
14 
20 
12 

8.9 
7.2 

11 
7.9 
3.8 

.9 

.7 

.7 

.7 

.4 

6.2 
5.5 
9.8 
6.8 
4.5 

23 
73 
11 
25 
8.0 

.190632 
090633 
090634 
090635 
w190636 

w190637 
090618 
091619 
090640 
w190641 

.3 

.2 

.2 

.3 

.2 

4.0 
3.0 
1.04 
3.6 
3.OL 

1.64 
1.74 
1.14 
1.94 
1.44 

.724 

.764 

.504 

.864 

.63L 

.95 

.95 
1.1 
.97 
.85 

24 
24 
17 
27 
20 

5.5 
4.3 
3.8 
6.2 
4.9 

.6 

.6 

.5 

.6 

.3 

7.6 
6.9 

16 
6.2 
5.0 

17 
14 
7 .6 

28 
25 

w190637 
w190638 
090639 
090640 
090641 

CD 



 

  

 

Table 7h -- Major, minor, and trace element composition of 2S2 coal samt_les from West Virginiaretorted on whole coal basis. 

Sanol. 
n umbs 

SI 
(percent) 

At 

(percent) 
Ca 

(percent) 
Mg 

(percent) (percent) (percent) 

Fe 
(percent) 

Ti 
(percent) 

Ay -S 
(ppm) 

As 

(ppm) 

Sample 
number 

.10064) 
090665 
000666 
090667 
.190668 

1.8 
.76 
.46 
.58 

4.7 

1.t 
.67 
.31 
.14 

2.1 

0.086 
.077 
.11 

.11 

.28 

0.014 
.012 
.034 
.038 
.066 

0.033 
.034 
.079 
.03? 
.055 

0.09 2 
.031 
.020 
.022 
.13 

2. 4 
.23 
.23 
.18 
.19 

0.053 
.0 1 9 
.020 
.013 
.29 

0.03 
.03 
.04 
.02 
.05 

32 
2.0 
5.0 
1.0 
1.0 

090642 
.090665 
090666 
w190667 
w190668 

090669 
w190670 
090671 
w190672 
w190673 

1.2 
4.3 
2.3 
.96 

2.6 

.94 
2.0 
1.5 
.71 

1.5 

.10 

.088 

.061 

.068 

.081 

.033 

.12 

.039 

.021 

.061 

.017 

.052 

.034 

.047 

.058 

.042 

.15 

.071 

.016 

.086 

.071 
2.1 
.15 
.27 
.68 

.086 

.095 

.11 

.028 

.12 

.03 

.11 

.16 

.08 

.06 

1.0 
36 
2.0 

19 
7.0 

090669 
090670 
w190671 
090672 
090673 

090674 
0906 7 5 
090676 
090677 
090678 

1.9 
2.1 
.64 

1.6 
12 

1.3 
1.4 
.56 
.92 

5.7 

.14 

.080 

.12 

.18 

.030 

.082 

.072 

.042 

.073 

.41 

.064 

.057 

.034 

.062 

.15 

.086 

.072 

.037 

.056 

.34 

1.8 
.39 
.86 
.21 
.84 

.062 

.077 

.029 

.072 

.35 

.04 

.04 

.02 

.02 

.17 

1.0 
7.0 
1.0 
1.0 
2.0 

090674 
090675 
090676 
090677 
090678 

w190679 
090680 
090681 
090682 
090683 

7 .5 
3.9 
4 .8 
2.4 
1.8 

4 .1 
3.1 

1.7 
1.7 
.95 

.039 

.14 

.083 

.11 

.075 

.27 

.078 

.13 

.052 

.057 

.12 

.080 

.13 

.947 

.049 

.23 

.11 

.16 

.078 

.062 

.59 

.44 

.39 

.18 

.89 

.23 

.093 

.15 

.090 

.049 

.20 

.17 

.08 

.08 

.04 

2.0 
7.0 
5.0 
2.0 

20 

w190679 
090680 
090681 
w190682 
090683 

090684 
090685 
090686 
.190687 
090922 

1.9 
2.1 
1.9 
2.3 
8.2 

1.0 
.98 

1.2 
1.4 
5.8 

.082 

.069 

.43 

.29 

.046 

.049 

.045 

.11 

.051 

.20 

.043 

.043 

.11 

.086 

.055 

.080 

.062 

.073 

.07 6 

.27 

2.0 
.36 
.45 
.22 
.69 

.052 

.11 

.074 

.10 

.21 

.05 

.02 

.11 

.02 

.07 

59 
10 
2.0 
8.0 
4.9 

090684 
090685 
w190686 
w190687 
090922 

090923 
w190924 
090075 
0909 26 
090927 

.46 
4.5 
2.1 
1.6 
.780 

.55 
3. 7 
1.3 
1.3 
.500 

.089 

.29 

.046 

.14 

.0278 

.016 

.16 

.049 

.026 

.024 

.018 

.031 

.020 

.015 

.029 

.024 

.17 

.077 

.11 

.028d 

.063 

.00 

.64 
4.5 
.228 

.011 

.14 

.055 

.063 

.0268 

.02 

.08 

.05 

.04 

.05 

1.0 
78 

3.4 
38 
36 

090923 
090924 
090925 
090926 
090927 

090928 
091107 
091108 
041t09 
091110 

2.5 
.98 

1.4 
1.6 
.71 

1.6 
.78 
.9 8 

1.0 
.65 

.033 

.045 

.046 

.036 

.050 

.057 

.043 

.021 

.026 

.016 

.034 

.038 

.012 

.079 

.031 

.077 

.041 

.059 

.05? 

.031 

.30 

.51 
1.1 
.26 
.47 

.084 

.029 

.038 

.072 

.024 

.06 

.02 

.06 

.03 

.02 

4.0 
6.0 

46 
3.0 

14 

090928 
w191107 
091108 
091109 
091110 

091111 
w191112 
001113 

.68 
4.5 
2.7 

.59 
1.2 
2.4 

.0S? 

.040 

.057 

.024 

.068 

.042 

.035 

.1? 

.032 

.047 

.16 

.096 

1.8 
4.2 
.19 

.020 

.045 

.12 

.05 

.06 
.09 

100 
200 

2.0 

w191111 
091112 
091113 

.191114 6.1 3.t .046 .11 .037 .18 .32 .19 .03 6.0 .191114 

.191115 .93 .62 .12 .018 .036 .032 .15 .035 .05 1.0 .191115 



	

	 		 	 		 	 	
	 	

	
	 	 	 					

	 	
	

 
 
 

 

 

Tablo 7h minor, and trace element composition of 232 coal samples from West Vir6inia reported on whole coal basis. 

Sample B-S Ha- B•-S BI-S Cd Ce Co Cr Cs Cu Sample 

numper (ppm) (porn) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (pom) (ppm) number 

W190642 54 30 2.0 3. 4 L 0.14 13 13 20 1.0 7.2 w190642 
w190665 14 44 1.6 1.3L .04 10 5.8 8.9 .6 6.3 w190665 
w190666 12 34 1.6 .8L .06 4.0 6.7 4.1 .1 5.8 w190666 
w190667 13 58 2.6 .9L .05 5.0 11 11 .1 8.1 w190667 
w190668 35 95 3.2 5.5L .11 41 4.4 31 .6 18 W190668 

w190669 24 13 2.4 1.7L .05 16 11 11 .5 10 w190669 
w190670 40 110 1.2 6.0L .25 20 3.6 26 1.8 39 w190670 
w190671 14 ?8 3.8 2.9L .07 35 8.9 17 .6L 30 w190671 
W 1 9067? 15 35 2.5 1.5L .16 11 14 8.8 .2 19 w190672 
w190673 29 90 3.4 3.5L .09 19 5.7 15 .5 19 w190673 

w190674 24 62 1.6 3.5L .03 11 6.4 10 1.1 10 w190674 
w190675 32 80 3.4 2. 9 L .04 11. 8.5 11 .7 17 w190675 
w190676 44 22 1.9 1.5i. .n1 7.0 3.6 4.7 .2 7.5 w190676 
w120677 17 74 1.7 2.1L .05 9 .0 4.2 5.8 .2 16 w190677 
w190678 46 660 4.1 14L .23 56 11 42 6.4 30 w190678 

w190679 30 ?00 7.1 9.3L .41 42 1 7 30 3.0 33 w190679 
w190680 17 120 7.0 5.3L .11 37 29 28 .5 39 w190680 
w190681 23 210 4.8 6.6L .08 48 12 37 2.3 35 w190681 
w19068? 19 67 7.6 3.2L .04 16 15 15 .2 28 w190682 
w190683 75 32 2.2 2.6L .07 10 3.5 13 .6 5.2 w190683 

w1906134 75 52 1.6 3.3L .09 10 3.3 11 .6 4.4 w190684 
.1906115 24 43 2. 1 1.Si_ .03 16 3.5 14 .4 16 w190685 
w190686 20 88 .4 1.9L .16 14 4.0 10 .4 26 W190686 
w190687 27 89 .9 2.0L .04 23 2. 9 19 .3 19 w190687 
w190922 28 180 2.6 7.0L .03L 70 8.3 52 5.8 35 w190922 

w190973 1.6 10 3.5 .6L .02 13 17 6.5 .5L 6.1 w190923 
6/190924 18 120 6.0 4.4L .05 30 1.8 26 3.1 36 w 190924 
w190925 8.1 79 3.0 1.01_ .05 15 9.4 19 .8 41 .190925 
w190926 2.4 22 3.3 2.9L .08 9.0 3.3 19 .8 11 w190926 
w190927 4.5 12 .5 .7L .03 8.0 1.7 5.4 .6 8.2 w190927 

w190928 
w101107 

7.4 
8.3 

61 
130 

7.6 
1.7 

2.0L 
1.5L 

.06 

.05 
24 
11) 

8.4 
6.4 

16 
7.1 

2.2 
.8 

26 
12 

w190928 
w i91107 

w191108 2.8 71 6.0 2.2L .1? 17 10 16 .4 17 w191108 
w191109 16 76 1.8 2.0L .05 14 1.4 13 .4 11 .191109 
w101110 11 37 1.9 1.1L .03 7.0 2.3 4.6 .2 9.3 .191110 

w191111 
w19111? 

5.9 
4.5 

29 
79 

4.3 
5.1 

1.71_ 
5.81_ 

.11 

.11 
8.0 

13 
3.2 
2.9 

5.2 
9.3 

.5 
1.1 

11 
21 

w191111 
w191112 

w191113 P..5 56 2.4 3.6L .10 36 5.6 31 .5 28 w191113 
w191114 18 110 3.7 6.71_ .04 32 8.0 32 2.4 13 w191114 
w191115 18 51 1.2 1.2L .03 14 3.9 7.5 .1 10 w191115 



 

 

 

 

 

Table 7h -- Major, minor,. and trace clement composition of 252 coal samples from West Virginia reported on whole coal basis. 

Sample 
number 

Pb 

(ppm) 

Pr-S 

(ppm) 

Pb 

(ppm) 

Pe-S 

(ppm) 
Sb 

(ppm) 

St 

(ppm) 

Se 

(ppm) 

Sm 

(ppm) 
Sn-S 

(ppm) 

Sr-S 

(ppm) 

Sample 

number 

090642 
w 1 90665 
w190666 

4.8 
1.6 
1.5 

101 
4.'L 
2.61 

321 
22L 
20L 

1.51 
.591 
.381 

1.3 
.40 
.90 

4.2 
1.2 
1.1 

4.1 
1,4 
1.8 

1.4 
1.0 
.50 

1.01 
.411 

.29 

47 
41 
48 

w19064? 
w190665 
w190666 

000667 1.1 3.01 201 .43L 1.0 2.7 1,4 .70 .35 68 090667 
090668 11 181 231 2.61 .50 6.5 6.5 3.1 1.81 85 w190668 

w100669 4.6 5.61 161. .821 .50 2.7 7,4 1.5 .77 56 000660 
090670 5.6 19L 16 2.81 .80 3.8 6.7 2.1 1.91 65 w190670 
09067 1 6.8 9. 4 1 19L 1.4L 1.3 4.8 3.8 2.8 .94 1 54 090671 
w 10067? 3.4 4.71 171 .69L .70 1.6 2.5 1.1 .471. 47 w190671 
w1906 7 3 5.2 111 171 1.61 .70 3.3 3.5 1.6 1.5 180 w190673 

090674 2.9 11L 15 1.61 .80 2.5 3,4 1.1 1.4 76 v19067 4 
0906 7 5 7.4 9 .51 161 1.41 .61) 2.7 3.5 1.3 1.6 86 090675 
0906 7 6 3.2 4.81 14L .701 .50 1.2 3.1 .60 .62 36 w190676 
090677 1.4 6.41 131 .941 .30 1.4 2.9 .7 0 .641 100 090677 
090678 17 461 77 6.6L .90 9.4 7.1 4.7 4.61 58 w100678 

0 9 06 7 9 
0q0680 
090681 

18 
15 
16 

30L 
171 
211 

45 
201 
341 

4.41 
2.51 
3.11 

1.4 
5.6 
3.0 

7 .5 
12 
11 

7.8 
4.8 
2.6 

4.4 
3.7 
4.7 

3.01_ 
1.71 
2.5 

52 
110 
190 

w190679 
090680 
v19068 1 

w190682 7.8 101 151 1.51 2.0 3.7 1.9 1.6 1.01 83 w190682 
w190683 4.7 8.3L 10 1.21 .70 2.6 1.1 1.0 1.1 42 w190683 

w1006A4 3.1 111 161 1.51 1.2 2.1 1.4 .90 1.11 30 w190684 
090685 5.6 5.01 141 .741 .90 2.8 3.5 1.4 .89 81 w190685 
w 1906A6 4.8 4.01 171 .881 .30 2.1 9.4 1.2 .60L 230 w190686 
090687 6.0 6.21 181 .9 11- .60 3.4 4.0 1.7 1.2 200 090687 
w190922 16 221 71 3.21 1.3 13 2.6 7.1 2.2L 100 w190922 

090923 2.9 2.01 191 .29L .54 1.7 1.7 1.9 1.2 41 000923 
090914 11 141 48 2.01. 2.3 7.7 4.0 3.0 2.6 40 090924 
w190925 12 6.31 16 .021 1.4 4.4 5.1 1.8 1.3 47 w190925 
0909 / 6 1.31_ 9.01 22L 1.31 .49 3.5 4.2 1.6 1.5 33 w190926 
090927 1.8 H 161 .34L .60 1.2 2.3 .80 .231 16 w190927 

090928 6.7 6.31 20 .931 .60 4.5 1.2 2.3 .631 27 090028 
00.11 07 
w191108 
u191109 
091110 

7.5 
5.1 
4.0 
2.6 

4 . 7 1 
6.71 
6.01 
3.51 

12 
151 
301 
181 

.691_ 

.991 

.881 

.521 

1.1 
1.7 
.40 
.70 

2.2 
5.8 
2.3 
1.1 

2.0 
4.1 
2.3 
4.8 

.90 
2.7 
1.2 
.80 

.47(. 

.78 

.88 

.56 

47 
45 
76 
81 

091107 
w191108 
091109 
w191110 

091111 
09111? 
001113 

1.5 
3.4 

13 

5.31 
1 81 
11L 

15L 
Ii 

141 

.7 81 
2.61 
1.61 

1.3 
1.7 
.60 

1.2 
2.1 
7.7 

2.1 
7.8 
5.7 

.90 
8 

2.5 

.531. 
1.81 
1.11 

51 
60 

140 

w191111 
091112 
w191113 

091114 6.3 21L 44 3.01 .40 6.0 4.3 2.9 2.11 67 w191114 
091115 3.5 3.7L 20L .551 .40 2.0 3.6 1.3 .59 130 w191115 



 

   

Table 7h -- Major, minor, and trace element composition of 252 coal samples from West Virginia reported on whole coal basis. 

Sample 
number 

lr-S 

(Ppm) 

La 
(ppm) 

Li 
(PP*) 

Lu 
(PP.) 

m n 
(ppm) 

Mo-S 
(ppm) 

Nb-S 
(Dom) 

Nd-S 

(ppm) 

Ni-S 

(ppm) 

P 

(00m) 
Sample 
number 

w190642 
090665 
.090666 
090667 

2.3L 
.854 
.554 
.624 

6 
5 
2 
2 

9.9 
3.0 
1.2 
1.5 

0.2 
.1 
.1 
.1 

12 
5.9 
3.8 

19 

3.0 
1,4 
.96 

1.3 

0.96 
.52 
.36 
.32 

7.0t. 
7.0 
2.2 
2.6 

28 
6.3 

10 
13 

19 
15 

7L 
12 

w190642 
w190665 
090666 
090667 

w190668 3.74 23 23 .3 14 1.5 15 23 13 140 090668 

090669 
w190670 
090671 

1.24 
4.04 
2.04 

8 
12 
21 

7,1 
16 
14 

.1 

.2 

.2 

1.3 
14 

2.8 

1,4 
3.5 
2.6 

3.3 
2.5 
4.8 

8.7 
16 
17 

10 
18 
14 

11 
69 

300 

w 1 9066 9 
w190670 
090671 

w 1 90672 .994 6 3.7 .1 2.4 3.7 .82 9.5 25 17 090672 
090673 2.44 11 24 .2 7 .0 1.2 4.9 13 11 90 090673 

w190674 2.44 6 14 .1 540 .49 1.0 8.7 12 90 w190674 
w190675 2.0l. 8 14 .1 19 .72 3.2 9.5 20 30 w190675 
070676 1.04 4 8.4 .1 110 .57 .53 4.2 6.6 58 w190676 
.1 906 7 7 1.4L 5 6.7 .1 16 .26 1.7 4.3L 14 23 w190677 
090678 9.54 31 41 .4 50 1,44 8.3 41 22 160 w190678 

090679 6.34 20 44 .5 33 .934 4.7 30 38 120 w190679 
w 1 90680 3.64 1 7 20 .2 110 5.8 1.2 25 36 200 w190680 
090681 4.44 27 33 .3 2 9 3.3 2. 7 33 23 340 w19068 1 
090682 2.2L 9 8.1 .1 5.4 2.4 2.4 21 37 700 090682 
090683 1.7L 5 6.8 .1 7.5 1.7 1.7 11 12 98 090683 

090684 2.2L 5 8.3 .1 12 1,2 .82 6.8L 9.2 42 w190684 
w190685 1.1L 9 10 .2 4.1 .81 4.0 10 5.6 32 090685 
090686 1.34 8 7.0 .1 28 .62 1.6 5.9 8.7 77 w190686 
090687 1.44 16 20 .1 9.1 1,3 2.9 9.1 6.2 280 w190687 
w190922 4.84 38 99 .4 16 1.1 7.0 51 16 420 w190922 

.090923 .444 5 2.9 .1 2.0 5.2 .38 9.9 11 B w190923 

.090924 3.04 16 26 .3 14 6.2 3.2 24 9.6 87 .190924 
090925 1.44 7 5.1 .2 6.4 4.1 2.3 14 16 40 090925 
w190926 2.0L 4 9.5 .2 8.6 8.4 3.2 9.6 9.0 58 w190926 
090927 .514 4 5.1 .1L 4.4 1.6 .37 1.6 5.4 13B w190927 

w190928 1.44 12 20 .2 7.7 .65 1.8 17 15 41 w190928 
091107 1.04 5 8.3 .1 5.4 1.0 .41 3.1L 8.8 B w191107 
091108 1.5L 7 15 .2 7.8 1.3 1.9 8.5 15 710 091108 
091109 1.34 9 8.8 .1 3.0 .69 2.1 ?.2 4.9 B w191109 
091110 .78L 4 4.8 .1 2.4 1.1 1.1 7.4 5.24 9 091110 

w191111 1.24 4 4.7 .1 2.8 1.2 .45 4.7 6.2 8 w191111 
w191112 3.94 49 12 B 6.8 8.6 1.2 124 3.5 d w191112 
w 191113 2.44 20 44 .1 3.7 .98 4.0 1' 1' 150 w191113 
.1 91114 4.54 18 32 .2 1% 1.1 6.7 'S 15 9 .191114 
w191115 .824 9 3.6 .1 6.2 1.4 .94 4.7 9.8 310 w191115 



	

 

Table 7h Major, minor, and trace element composition of 2S2 coal samples from West Virginia reported on whole coal basis. 

Sample 
number 

Pb 

(ppm) 

Pr -S 
(oom) 

Rb 

(ppm) 

Re -S 
(Dom) 

Sb 

(ppm) 

Sc 
(ppm) 

Se 
(ppm) 

Sm 
(ppm) 

Sn-S 
(Pow) 

Sr -S 
(ppm) 

Sample 
number 

090642 
w190665 
w190666 
090667 

4.8 
1.6 
1.5 
1.1 

101 
4.11 
2.61 
3.01 

321 
221 
201 
201. 

1.51 
.59L 
.381 
.431. 

1.3 
.40 
.90 

1.0 

4.2 
1.2 
1 .3 
2.7 

4.1 
1.4 
1.8 
1.4 

1,4 
i.0 
.50 
.70 

1.01. 
.411. 
.29 
.35 

47 
41 
48 
68 

090642 
090665 
090666 
w190667 

w190668 11 181 231 2.61 .50 6.5 6.5 3.1 1.81 85 090668 

.190669 4.6 5.6L 161 .82L .50 2.7 7.4 1.5 .77 56 090669 
090670 5.6 191 26 2.81 .80 3.8 6.7 2.1 1.91 65 090670 
w190671 6.8 9. 4 1 191 1.41 1.3 4.8 3.8 2.8 .941 54 090671 
000672 3.4 4.71 171 .691 . 7 0 1.6 2.5 1.1 .47L 47 090672 
090673 5.2 111 171 1.61 .70 3.3 3.5 1.6 1.5 180 090673 

090674 2.9 111 15 1.61 .80 2.5 3.4 1.1 1.4 76 090674 
090675 
.190676 

7.4 
3.2 

9 .51 
4.81 

161 
141 

1.41. 
.701. 

.6(1 

.50 
2.7 
1.2 

3.5 
3.1 

1.3 
.60 

1.6 
.62 

86 
36 

090675 
090676 

090677 3.4 6.41 131 .941 .30 1.4 2.9 . 7 0 .641. 100 090677 
090678 17 461 77 6.61 .90 9,4 7.1 4.7 4.61 58 090678 

.1906 7 9 18 301. 45 4.41 1.4 7.5 7.8 4.4 3.0L 52 090679 
090680 15 17L 201 2.51 5.6 12 4.8 3.7 1.7L 110 090680 
000881 
090682 

16 
7.8 

211. 
10L 

141. 
151. 

1.11. 
1.51 

3.0 
2.0 

11 
3.7 

2.6 
1.0 

4.7 
1.6 

2.5 
1.0L 

100 
83 

.19 068 1 
m190682 

090683 4.7 8.31. 10 1.21. .70 2.6 1.1 1.0 1.1 42 w190683 

090684 3.1 111 161 1.51 1.2 2.1 1.4 .90 1.11 30 090684 
090685 5.6 5.01 141 .741 .90 2.8 3.5 1.4 .89 81 w1 9 068S 
000688 4.8 6.01 171 .881 .30 2.1 0.4 1.2 .601 230 090686 
v190687 6.0 6.21 18L .9 11 .60 3.4 4.0 1.7 1.2 200 090687 
w190922 16 221. 71 1.21. 1.3 13 2.6 7.1 2.21 100 090922 

000923 2.9 2.0L 191. .291 .54 1.7 1.7 1.9 1.2 41 090923 
090924 11 141 48 2.01. 2.3 7.7 4.0 3.0 2.6 40 090924 
090925 12 6.31 16 .92L 1.4 4.4 5.1 1.8 1.3 47 090925 
090926 1.31 9.01 221 1.31 .49 3.5 4.2 1.6 1.5 33 090976 
090927 1.8 H 161 .341 .60 1.2 2.3 .80 .231 16 090927 

090928 
091107 

6.7 
2.5 

6.31 
4. 7 1 

20 
12 

.931 

.691 
.60 

1.1 
4,5 
2.2 

1.2 
2.0 

2.3 
.90 

.631 

.47L 
27 
47 

090928 
091107 

0911'08 
091109 
091110 

5.1 
4.0 
2.6 

6.71 
6.01 
1.51. 

151 
301 
18L 

.991 

.881 

.521. 

1.7 
.40 
.70 

5.8 
2.3 
1.1 

4.2 
2.3 
4.8 

2.7 
1.2 

.80 

.78 

.88 

.56 

45 
76 
81 

091108 
w191109 
w101110 

001111 1.5 5.31 15L .781 1.3 1.2 2.1 .90 .53L 51 w101111 
001112 

w101113 
w191114 
091115 

3.4 
13 

6.3 
1.5 

1 81. 
111. 
211 
1.71 

B 
24l 
44 

20L 

2.61 
1.61 
3.01 

.55t. 

1.7 
.60 
.40 
.40 

2.1 
7.7 

6.0 
2.0 

7.8 
5.7 

4.3 
1.6 

8 
2.5 
2.9 
1.3 

1.81 
1.1L 
2.14 
.10 

60 
140 
67 

1 30 

w191112 
.001113 
.101114 
..791115 



			 	 	 	

 

 
  

 

 

Table 7h -- Major, minor, and trace element composition of 2S2 coal samvles from West Virginia reported on whole coal hpsis, 

Sample 
numuer 

Tb 
(ppm) 

Th 
(ppm) 

Tl-S 
(ppm) 

Tm-S 
(ppm) 

U 
(ppm) 

V-S 
(ppm) 

Y-S 
(ppm) 

Yb 
(ppm) 

Zn 
(ppm) 

1r-S 
(ppm) 

Sample 
number 

w190642 
w19066S 
090666 
w 19066 7 
090668 

0.4L 
.1 
.1 
.1 
.5 

4.0 
3.0L 
3.0L 
3.OL 
8.2 

1.SL 
.59L 
.18L 
.43L 

2.6L 

0.70L 
.26L 
.17L 
.19L 

1.1L 

2.0 
.40 
.1r 
.68 

2.2 

22 
7.4 
4.1 
7.6 

32 

5.4 
4.8 
3.6 
7.0 

21 

0.7 
.4 
.3 
.5 

2.0 

19 
3.7 
4,S 
5.4 

16 

10 
11 
13 
9.7 

140 

w190642 
.190665 
w190666 
w190667 
w190668 

w190669 .3 3.0L .82L .36L 1.0 13 9.7 .9 3.1 29 w190669 
,190670 
w 1 90671 
090672 
090673 

.3 

.5 

. 
.2 

3.OL 
3.0L 
3.0L 
4.1 

2.8L 
1.4L 
1.9 
1.6L 

1.2L 
.60L 
.31L 
.73L 

4.7 
1.5 
.93 

1.4 

33 
29 
16 
24 

9.5 
14 
5.6 

11 

.9 
1.3 
.4 

1.0 

3 7 
4.6 

41 
4.4 

39 
5 7 
12 
46 

090670 
w19067 1 
090672 
w190673 

090674 
w190675 

.2 

.2 
3.0L 
3.OL 

1.6L 
1.4L 

.73L 

.611 
1.0 
1.0 

16 
20 

4.3 
9.5 

.5 

.6 
5.3 
8.6 

13 
25 

090674 
w190675 

w 1 90676 
w190677 
w190678 

.3L 

.1 

.6 

3.0L 
4,0 
9.6 

.791. 

.941. 
6.6L 

.31L 

.43L 
2.9L 

.30 

.74 
2.6 

8.8 
9,4 

66 

7.1 
4.4 

27 

.3 

.4 
2.3 

S.7 
10 
35 

5.7 
14

100 
.4190676 
w190677
w190678 

w190679 .7 5.0 4.4L 1.9L 3.7 47 27 2.R 110 55 w190679 
w190680 .6 7.4 2.5L 1.1L 1,7 56 20 1.4 25 23 090680 
.190681 .6 7.1 3.11. 1.41 2.6 66 18 1.8 25 37 090681 
w190682 .3 4.9 1.5L .67L 1,1 32 19 .8 5.1 47 v190682 
w190683 .1 3.OL 1.2L .53L .74 21 5.9 .4 0.0 27 w190683 

090684 .1 3.0L 1.5L .68L .56 12 3.2 .5 9.6 12 090684 
w190685 .3 5.9 .74L .34L 1.4 13 8.9 .9 3.8 33 v190685 
090686 .2 3.0L .88L .40L .49 5.5 4.1 .5 53 12 090686 
090687 .2 3.0L .91L .42L 1.6 16 7.0 .6 5.1 35 w190687 
v190922 .8 11 3.2L 1.5L 3.6 80 25 2.9 18 61 w190922 

v190923 .3 3.0L .29L .15 .72 14 8.4 1.0 4.1 7.5 w190923 
w190924 .4 3.0L 2.0L .92L 2.4 48 18 1 .6 24 28 w190924 
.1 90925 .2 3.0L .92L .42L 2.1 44 13 1.1 10 35 w190925 
090926 .3 3.0 1.3L .61L .64 17 15 1.1 11 26 w190926 
v190927 .5L 3.0L 1.2 .16L 1.5 7.1 .8 .4 3.0 2.6 090927 

w190928 
w191107 

.3 

.2 
3.0L 
3.OL 

.93L 

.69L 
.43L 
.31L 

2.7 
1.1 

21 
11 

10 
2.7 

1.2 
.5 

24 
8.8 

13 
3.7 

w190928 
091107 

w191108 .6 3.0L 2.7 .45L 1.5 20 11 1.4 6.0 14 w191108 
w191109 .2 3.0L .88L .40L 1.4 13 5.5 .5 3.9 20 w191109 
091110 .1 3.0L .521. .24L .99 1 0 6.3 .4 7.4 9.3 091110 

w191111 .1 3.OL 5.3 .36L .30 6.2 4.3 .5 20 3.5 w191111 
.191112 .2 3.0L 9.8 1,2L 1.9 24 7.' .6 17 18 w191112 
w191113 .3 8.4 1.6L .74L 2.7 44 8.4 .9 6.1 29 w 1 91 1 1 3 
v191114 .3 3.0L 3.0L 1.4L 1.6 43 12 1.4 11 48 091114 
w191115 .2 3.0L .55L .25L .50 R.6 4.7 .5 11 6.6 .191115 



 

 

Table Th -- Major. minor, and trace element composition of 2S2 coal samples from West Vir_tjuia retorted on whole coal hosts. 

Semple Si Al Ca My Na K 1e 1i Ay-s Asnumoer (percent) (percent) (percent) (percent) (percent) (percent) (uercent) (percent) (ppm) 
Sample

(pun) numuer 
.191116 1.1 0.72 •0.070 0.035 0.038 0.039w191117 .59 0.29 0.023 0.01 2.0 091116.50 .028 .011 .02A .022 .067 .025 w 191118 3.5 2.1 .027 .053 .929 .02 2.0 .191117.10 .18.191119 .15 .03 2.0 .191118.78 .74 .035 .013 .019 .029 .081 .038 .03 1.0.191120 .88 .69 .050 .191119.019 .01 7 .031 .083 .0/0 .02 1.0 .191120 
.191121 2.1 1.4 .037 .036 .079 .087 1.7 .10.191122 2.2 1.4 .048 .057 .023 .092 1.9 

.01 18 .191121 
.086 .04.191123 2.5 1.7 .035 .044 .038 .08? .23 .089 

53 091122 
.191124 .03 2.0 .1911231.8 1.3 .026 .038 .021 .061 .17
.1?1125 2.4 1.8 .028 

.074 .03 2.0 .191124.044 .037 .082 .15 .095 .03 2.0 .191125 
.191126 4.2 2.1 .030 .058 .021 .12 .060 .12.191127 1.5 .021. 1.0 .191126.82 .076 .079 .019 .081 3.0 .058 .06 73.191128 5.9 2.7 .013 .U65 .030 .191127

.15 .12 .16 .05 1 .0 .191128.191129 3.1 2.2 .049 .083 .04 0 .11 1.4 .12 .09 57 .191129.191130 .55 .37 .037 .023 .028 .022 .27 .016 .02 3.0 .191130 
.191131 .64 .49 .033 .022 .045 .038 1.2 .022 .03 39 .191131.191132 7.8 4.4 .085 .18 .055 .25 1.7 .23 .061 8.0 .191132.191133 2.9 1.1 .019 .012 .032 .072 .018 .073 .02 1.0 .191133.191178 3.5 1.7 .11 .057 .031 .11 .90 .12 .05 10 .191178.191179 2.9 1.5 .064 .058 .030 .093 .75 .094 .03 7.8 .191179 

.191180 1.5 1.0 .11 .043 .030 .060 .75 .047 .01 7.8 091180.191181 3.0 1.6 .063 .073 .032 .092 .43 .1U .07 2.8 .191181.191182 3.8 2.2 .063 .076 .044 .12 .64 .14 .03 4.1 .191182.191183 2.4 1.7 .058 .046 .045 .084 .60 .091 .02 3.5 .191183.191184 3.1 1.8 .039 .071 .041 .11 1.9 .098 .02 2.7 .191184 

.191185 4.7 2.9 .066 .085 .037 .15 .96 .17 .04 27 w191165.191186 2.0 1.2 .067 .033 .024 .098 3.2 .071 .04 14 .191186.191187 2.3 1.3 .045 .039 .027 .11 3.2 .091 .05 30 .191187.191188 4.3 2.6 .037 .094 .034 .14 1.6 .16 .05 7.6 .191188.191189 3.0 1.8 .027 .052 .026 .11 1.4 .091 .02 12 .191189 

.191522 2.6 1.3 .12 .062 .015 .090 .50 .097 .05 39 .191522.191882 .31 .2? .028 .011 .032 .023 .96 .008 .07 17 .191862.191863 2.3 1.4 .025 .11 .061 .096 3.9 .034 11.06 .191863091864 5.8 3.2 .036 .22 .059 .21 3.6 .14 .10 48 .191864.191865 3.2 1.7 .024 .039 .012 .093 .22 .18 .03 1.4 .191865 

.191866 5.0 3.9 .014 .072 .023 .16 .35 .23 .17 4.0 091866.191867 1.4 .98 .051 .030 .013 .050 .32 .050 .04 8.9 .191867.191868 1.5 1.1 .063 .024 .025 .057 .62 .065 .05 11 .191868.191869 2.8 1.8 .047 .11 .932 .14 3.8 .060 .12 240 .191889.191870 .80 .59 .050 .034 .043 .034 .S2 .022 .05 32 .191870 



 

 

Table 7h -- Mlior, minor, and trace element composition of 2S2 coal samiles from West Virginia reported on whole coal basis. 

Sample B-S Ba-S Be-S 8 ,-S Cd Ce Co Cr Cs Cu Sample 
number (oom) (ppm) (ppm) (00m) (00m) (ppm) (Dom) (ppm) (Pon+) (ppm) number 

w191116 24 80 1.3 1.5L 0.03 14 5.2 8.2 0.4 7.5 w191116 
w 191117 10 25 4.7 .8l. .02 10 2.8 4.3 .2 R.3 w191117 
w191118 16 83 4.5 3.9i. .10 28 5.8 22 1.6 26 w191118 
w 191119 10 53 12 1. 1 t. .02 11 5.7 8.8 .4L 13 w 1 91119 
w191120 11 33 1.6 1.1L .03 11 8.1 4.9 .2 10 w191120 

w191121 7.6 770 4.1 3.2L .05 13 6.0 15 1.3 20 w19112' 
w 191122 8.7 62 3.9 3.4L .05 14 3.9 15 1.3 12 w191122 
w191123 12 68 5.4 3.1L .07 16 4.2 16 .6 20 w191123 
w 191124 10 72 1.8 2.3L .0? 17 5.7 11 1.1 12 w191124 
w191125 12 96 4.6 3. 1 1. .03 20 5.5 17 1.1 20 w191125 

w 1 91126 9.8 80 7.0 4.4L .01L 21 8.3 19 1.9 11 w191126 
w 191127 4.7 27 2.5 4.11. .01 12 5.6 12 .2 5.6 w191127 
w191128 13 89 2.0 8.2L .06 30 5.3 26 1.4 13 w191128 
w101129 12 250 6.1 6.1L .10 37 7.9 27 1.4 28 w 191 129 
w191130 7.3 42 3.4 1.11_ .00 7.0 3.4 4.2 .4 8.6 w 1 91 1 3 0 

w191131 6.9 27 2.0 2.01. .06 27 6.5 28 2.5 8.7 w191131 
w191132 77 140 3.0 13L .10 27 6.4 28 2.4 16 w191132 
w191133 
w19117A 

16 
31 

80 
150 

1.2 
2.2 

3.8L 
3.4L 

.03 
.0e., 

46 
20 

5.7 
4.2 

47 
34 

15 
1.7 

10 
7.4 

w191133 
w191178 

w191179 43 110 .9 2.8L .04 14 2.7 19 1.7 4.1 w1911 79 

w191180 49 86 .6 1.8L .03 13 2.8 11 .7 2.8 w191180 
w191181 57 110 .8 2.81. .03 16 1.9 18 1.5 10 w191181 
w191182 60 140 1.0 3.74 .05 25 3.6 25 2.5 7.7 w191182 
w191183 67 140 .9 2.5L .03 19 3.0 19 '.5 6.1 w191183 
w191184 60 120 1.9 3.4L .05 16 2.9 27 2.2 8.8 w191184 

w191185 60 97 4.3 4.7L .10 26 5.8 37 1.5 13 w191185 
w191186 52 84 2.4 3.0L .01 13 10 18 .4 8.7 w191186 
.191187 55 100 .8 3.2L .05 14 3.0 15 .8 9.9 w191187 
.191188 45 100 1.0 4.4L .09 23 4.7 26 2.3 17 w191188 
w191189 46 84 1. 1 3.2L .07 19 3.4 15 1.6 7.0 w191189 

.191522 5.8 120 3.1 4.34 .06 20 5.0 13 1.4 32 w191522 
w191862 
w191863 

3.6 
14 

28 
97 

2.3 
1.4 

1.4L 
5.8L 

.09 

.06 
5.0 

1? 
7.0 
4.0 

4.5 
13 

.2 
1.1 

.9 
13 

w191862 
w191863 

w191864 23 280 3.6 13L .07 28 5.8 23 2.7 ?4 w191864 
w 1 91865 22 110 3.' 5.6L .05 22 8.6 21 .4 13 w191865 

w191866 32 500 1.5 9.9L .13 24 9.1 37 2.4 46 w191866 
w191867 29 100 4.3 3. 0 1_ .05 13 5.4 8.8 .5 10 w191867 
.191868 
.191869 
w191870 

14 
20 
19 

110 
98 
82 

4.8 
3.5 
2.2 

3.4L 
8.31. 
2.1L 

.04 

.15 

.05 

12 
18 
7.0 

4.4 
5.5 
2.7 

9.5 
17 
5.1 

.4 
1.9 
.6 

14 
28 
10 

.191468 
w191869 
w191870 

r4..) 

Na 
00 



 

 

 

 

Table Th -- Major, minor, and trace element composition of 252 coal samples from West Virginia reported on whole coal basis. 

Sample 
number 

6y-S 
(ppm) 

Er-S 
(ppm) 

Eu 
(ppm) 

i 

(ppm) 
Ga-S 

(00m) 
Gd-S 

(ppm) 
Ge-S 

(ppm) 
Hf 

(ppm) 

H9 

room) 
Ho-S 

(ppm) 
Sample 
number 

091116 
w191117 
w 191118 
091119 
091120 

2.11 
1.11 
5.71 
1.61 
1.71 

0.71 
.7 

1.9 
.9 
.51 

0.27 
.21 
.47 
.77 
.23 

120 
140 
100 

96 
72 

3.6 
2.9 
9.8 
8.4 
2.2 

0.56 
.73 

1.6 
.70 
.52 

0.301 
.17 
.811 

1.7 
.24L 

0.3 
.2 

1.5 
,4 
.2 

0.045 
.020 
.026 
.0101 
.010 

0.451 
.251 

1.21 
.331 
.351 

w191116 
v191117 
v191118 
v191119 
w191120 

w191121 4.71 1.51 .25 100 14 .991 6.7 .9 .29 .991 091121 
091122 5.01_ 1.61. .30 160 6.9 1.11 4.3 .7 .?7 1.11 091122 
w 191123 
w 191124 

4.51 
3.3L 

1.41 
1.01 

.32 

.33 
140 

60 
8.7 
6.4 

.941_ 

.88 
1.8 
1.8 

.7 

.8 
.033 
.030 

.941 

.691. 
w191123 
w191124 

071125 4.54 1.4L .33 140 9.6 .941 1,4 .9 .026 .9 41 w191125 

091126 6.41 2.04 .40 96 8.5 1.31 1.8 .9 .020 1.31 091126 
w 191127 6.11 1.91_ .26 40 5.0 1.8 15 .5 .57 1.41 w191127 
wi91128 121 3.71 .41 88 8.6 2.6L 1.71 1.3 .043 2.61 091128 
09112o 8.8L 2.81 .45 110 10 1.91 4.1 1.0 .21 1.91 091179 
091130 1.71 .7 .15 50 3.6 .88 2.0 .4 .039 .361 v191130 

wI01131 2.91 .47 60 1.1 1,4 1.2 1.2 .21 .64L 091131 
091132 19L 6.01 .43 180 14 4.21 2.71 1.2 .'3 4.21 091132 
091133 
w 191178 

5.61 
4.91 

1.71 
1.51 

.61 

.33 
60 

250 
1.9 

12 
1.21 
1.54 

.801 
13 

3.1 
1.2 

.038 

.58 
1.2L 
1.01 

091133 
091178 

.191179 4.01. 1.21 .28 200 4.6 1.3 .92 .9 .21 .561 w191179 

w191180 2.61_ .8L .24 260 2.3 .55L .79 .5 .090 .55L v191180 
w191181 4.01 1.2L .27 150 3.6 2.0 .58L .9 .050 .851 w191181 
091182 5.3L 1.61. .3 7 150 5.1 1.11 .76L 1.2 .078 1.11 w191182 
,191183 3.6L 1 .11 .27 160 4.9 1,4 .531_ .7 .17 .781 091183 
w191184 4.91 1.51 .42 100 7.5 1,4 .711_ 1.1 .13 1.1L w191184 

w191185 6.71 2.01 .68 110 12 3.3 2.8 1.2 .24 1.44 w191185 
w191186 4.21. 1.31 .4 3 88 9.4 .911 2.8 .6 .35 .91 1 w191186 
v191187 4.61. 1.41 .25 180 4.2 .9 81 .661 .6 .13 .9 81 v191187 
w191188 6.3L 1.9L .36 110 7.8 1.9 .901 1.3 .14 1.3L 091188 
w191189 4.61 1.41 .29 80 4.3 .981 .66L .8 .060 .981 091189 

w191522 6.3L 1.91 .36 28 1.1 1.31 .901 1.1 .090 1.31 v191522 
w191862 2.01 1.0 .20 201 5.9 1.1 1.1 .6 .023 .451 091862 
w191863 8.44 2.61 .23 80 6.1 1.81 1.3L .5 .073 1.81 091863 
091864 191 5.91 .53 140 14 4.11 3.3 .8 .23 4. 1 1 091864 
w191865 8.2L 2.6L .34 32 7.4 1.81 1.21 1.4 .16 1.81 .191865 

wI91866 141 4.61 .48 64 22 3.2L 2.21 1.6 .1 3 1.21. w191866 
wI91867 4.41. 1.41 .26 48 5.0 1 .0 .7 2 .4 .18 .961 w191867 
091868 5.01 1.6L .19 34 4.4 1.11 .754 .6 .14 1.1 w191868 
091869 121 3.8L .16 76 8.8 3.5 1.81 .5 ,19 2.74 w191869 

091870 3.01 .9 1 .2 1 2('L S.6 .664 .454 .3 .050 .664 .191570 



	 		 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	
	
	

 

 

 

Table Th -- Major, minor, and trace element composition of 252 coal samples from West Vir?.)nia repprted on whole coal basis. 

Sample 
nu*:Der 

Ir-S 
(ppm) 

La 
(oem) 

L, 
(ppm) 

Lu 
(ppm) 

Mn 
(ppm) 

mo-S 
(ppm) 

Nb-S 
(born) 

Nd-S 
(ppm) 

N1 -S 
((Dom) (ppm) 

Sample 
number 

w191116 0.99L 8 5.2 0.1 18 2.3 0.42 8.0 8.0 120 w191116 
w 191117 .55L 5 4.7 .1 1.2 .73 .88 6.2 5.1 23 w191117 

w191118 2.6L 16 16 .2 4.8 1.1 4.5 18 14 w191118 

w 191119 .74L 6 8.1 .1 1.1 .63 1.1 7.7 12 d w191119 

w191120 .78L 5 6.3 .1 3.0 .37 .56 4.8 10 97 w191120 

w191121 47L 7 11 .2 4.7 1.2 1.9 6.7L 14 5 w191121 

.191122 SOL 7 13 .2 16 1.4 3.6 8.5 8. 1 24 w191122 
u 191123 2.1L 9 14 6.3 .99 1.8 9.9 12 B w191123 
v 191124 1.5L 8 10 .1 3.3 .47 2.3 8.8 5.5 22 w191124 
w191125 2.1L 11 17 .2 2.9 .31L 2.? 9.1 9.1 17 w191125 

w191126 3.0L 10 17 .2 5.4 .44L 3.6 9.11. 11 31 w191126 
w191127 2.9L 6 8.9 .1 19 6.4 1.2 8.9L 13 130 w191127 
w1911211 5.6L 16 32 .2 3.0 1.0 4.5 20 14 49 w191128 
w191129 4.1L 20 32 .2 12 1.8 1.7 13 21 120 w191129 
w191130 .78L 3 2.9 .1 4.9 1.1 .36 6.8 9.9 11 w191130 

w191131 
w191132 

1.4l 
8.9L 

4 
22 

5.1 
98 

.1 

.2 
2.9 

26 
2.1 
1.8 

.60 
4.5 

6.0 
27L 

6.4 
27 

1,000 
130 

w191131 
w19 1 132 

w191133 2.6L 8 6.3 .1 2.0 .70 3.3 9.6 10 800 w191133 
w191178 2.3L 12 22 .2 20 1.0 5.5 16 6.8 710 w191178 
w191 1 79 1.91. 9 13 .1 17 .88 2.8 10 5.3 830 w191179 

w191180 1.2L 7 5.5 .1 20 1.8 2.0 7.2 3.7 600 w191180 

w191181 
w191182 

1.9L 
2.5L 

9 
14 

12 
18 

.1 

.1 
14 
13 

1.1 
.99 

2.9 
2.5 

9.4 
12 

4.6 
8.5 

240 
1,100 

w191181 
w191182 

w191183 1.7L 10 13 .1 11 .90 2.6 12 5.9 750 w191183 
w191184 2.3L 9 14 .2 13 .96 3.6 13 8.1 420 w191184 

w191185 
w191186 
.191187 

3.2L 
2.0L 
2.2L 

13 
6 
8 

19 
9.9 
9.9 

.3 

.2 

.1 

19 
19 
10 

5.2 
3.2 
2.3 

4.7 
4.7 
4.2 

14 
6.1L 
6.6L 

15 
17 
7.9 

490 
31 
55 

w191185 
w191186 
w191187 

w191188 3.0L 13 33 .1 12 1.1 5.6 11 9.4 30 v191188 
w191189 2.2L 10 12 .1 4.1 1,4 4.1 11 8.8 170 w191189 

w191522 
w191862 

2.9L 
.98L 

11 
2 

13 
3.4 

.1 

.2 
9.2 
3.6 

1.7 
2.4 

1.8 
.70 

9.0L 
4.2 

8.0 
18 

5 
12 

w191522 
w191862 

w191863 
w191864 
v 1 91865 

4.0L 
8.9L 
3.9L 

7 
16 
13 

15 
31 
8.3 

.1 

.2 

.2 

21 
46 

3.1 

2.3 
2.8 
.56L 

.84L 
1.9L 
6.0 

13L 
28L 
121. 

1? 
15 
17 

50 
22 

150 

w 1 91863 
w191864 
w191865 

w191866 
w191867 
w191868 
v191869 
w191870 

6.91. 
2.11. 
2.4L 
5.8L 
1.4L 

13 
7 
6 

10 
3 

30 
6.0 

11 
13 

3.1 

.2 

.1 

.1 

.? 

.1 

7.1 
3.9 
6.3 

27 
6.6 

2.0 
2.6 
1.2 
5.8 
1 .7 

4.2 
1.4 
3.3 
1.7 
.53 

22L 
1 1 
7.5L 

18L 
5.3 

24 
1 1 
12 
20 
5.7 

87 
16 

8 
8 

9 

w191866 
w191867 
v191868 
w191869 
w191870 



 

 

 

Table Th -- Major, minor, and trace element composition of 252 coal samples from West Virjinia retorted on whole coal basis. 

Sample 
riJoer 

Pb 
(nom) 

Pr -S 
(ppm) 

Rb 
(ppm) 

Re-S 
(ppm) 

Sb 
(POO 

Sc 
(PPM) 

Se 
(Dom) 

Sm 
(ppm) 

Sn-S 
(ppm) 

Sr-S 
(Qom) 

Sample 
numuer 

w191116 2.0 4.5L 201 0.661 0.40 ?.0 3.1 1.4 0.451 270 w191116 
w 191117 2.2 2.51 161 .361 .40 1.3 2.1 1.0 .251 39 w191117 
4 191118 8.1 121 18 1.81 1,3 4.9 4.4 2.5 1.21 53 w191118 

w 191119 3.9 3.31 151 .491 .70 2.5 4.1 1,3 .331 49 w191119 
w191120 3.0 1.5L 1SL .521 .39 1.4 3.4 1.7 .35.- 52 w191120 

w191121 4.4 9 . 9 1 20 1.51 2.6 4.7 3.6 1.3 1.1 76 w191121 
w191122 5.4 111 76 1,61 1.5 3.7 5.5 1,5 1,1 71 w191122 
,191123 4,4 9.41 20 1.41 1.0 3.6 4.3 1.6 .941 55 w191121 
w191124 4.4 6.91 17 1.(1 1 .90 2.8 1.6 1.8 1.0 58 w191124 
w 191125 8.0 9.4L 17 1.41 1. 1 4.0 3.8 1.1 1.3 72 w191125 

w191126 5.4 131 32 2.01 .90 4.8 3.6 2.1 1.3L 45 w191126 
w191127 5.8 14L 171 1.91 1,1 2.7 5.6 1,4 1.6 39 w191127 
w191128 6,1 26L 23 3.71 .40 4,9 6.3 2.4 2.61 60 „191128 
w191129 9,1 191 25 2.8L 2.2 6.6 4,4 3.' 2.1 130 w191129 
.191130 1,4 3.6L 14L .521 1,1 1.2 1.9 .80 .42 62 w191130 

w191131 1.7 7.8 18 .921 .90 5.1 11 .90 .64L 64 w191131 
w191112 8.0 421 74 6.01 .10 5.1 4.0 3.5 4.21 72 w191132 
.191133 4.6 121 141 1.71 .30 9.9 9.2 1.5 1.21 59 w191133 
w191178 6.3 101 21 1.5L 1.8 6.4 6.6 1.7 1.2 340 w191178 
w191179 4,7 8.6L 27 1.2L .10 3.4 2.2 1,4 .91 120 w191179 

.191180 3.7 5.5L 9 .79L .28 1.9 2.0 1.0 1,1 190 w191180 
w 191181 2.8 8.51 24 1.21_ .28 3.1 1,0 1,4 .851 120 w191181 
w191182 4.2 111 28 1.6L .38 4.3 1.8 2.0 1.11 160 w191182 
w191183 2.9 7.81 23 1.11 .32 3.0 2.8 1.4 1.8 170 w191183 
w 18184 3.7 11L 30 1.51 .46 5.7 2.1 1.8 1.'L 90 w191184 

w191185 5.4 141 24 2.01 1.0 10 6.1 2.8 1.41 93 w191185 
w191186 3.2 9.11 131 1,31 1.5 3.6 7.1 1,7 .94 81 w191186 
w191187 3.2 141 11 1,41 .34 2.5 4.1 1.1 1.2 85 w191187 
w191188 7.3 13L 32 1.91 .37 4.9 3.2 1.8 1.31 82 w191188 
w 191189 2.5 9.8L 24 1.4L .24 3.0 2.2 1.5 .981 77 w191189 

w191522 6.3 131 15 1.91 .16 2.6 2.5 1.9 1.31 150 w191522 
w191,1362 4.5 4.51 1SL .641 1.4 2.9 2.0 .90 .451 42 w191862 
w191863 2.8 18L 20 2.61 .70 3.2 3.5 1.2 1.81 68 w191863 
w191864 8.2 411 43 5.91 .80 5.3 6.1 2.7 4.11 110 w191864 
w191865 8.3 18L 1 41 2.61 .29 3.8 5.3 1.8 1.31 72 w191865 

w191366 13 321 31 4.61 .64 7.2 8.5 2.4 1.21 61 w191866 
w 191867 3.7 9.61 it 1.41_ .59 ?.0 3.8 1,1 .961 66 w191867 
w 1 91868 3.5 1 1 1 141 1,61 .40 2.1 4.6 1.0 1.11 12 ̂  w191868 
w 1 91869 4,0 271 24 1.81 1.7 3.8 4.4 1,9 2.71 Pk w1 9 / 8 69 
w191870 3.0 6.61 1st_ .941_ ,84 1.6 3.8 1.0 .661 V4 ,/9.470 



		 		 	 	 	

 

 

 

 

 

Table 7h trace element composition of 2S2 coal-- Maior, minor, and samples from West Viinia reported on__wole coal basis. 

Sample 
number 

Tb 

(ppm) 
Th 

(ppm) 
11-S 

(ppm) 
Tm-S 

(ppm) 

U 

(ppm) 

V -S 
(ppm) 

Y -S 
(ppm) 

Yb 
(ppm) 

2n 
(ppm) 

Zr-S 
(ppm) 

Sample 
number 

w 191116 0.2 3.OL 0.661 0.30L 0.40 12 4.1 0.5 3.2 4.7 w191116 
w 191117 .2 3.01 .361 .1 71 .50 7.3 6.5 .6 3.1 7.0 
w 191118 
w 191119 

.4 

.2 
5.0 
3.01 

1.81. 
.491 

.811 

.23 
1.9 
.30 

28 
14 

12 
7.7 

1.2 
.8 

18 
3.4 

52 
10 w191119 

w191 1 20 .2 3.01 .521 .241 .40 7,4 4.4 .5 3.2 7.8 ww1191w1 1111812 70 

w191121 .2 4.0 3.5 .671 1.3 14 4.0 .9 27 9.0 w191121 
w191122 .3 5.0 1.61 .71L 1.0 24 9.7 .9 7.5 23 w191122 
w191123 .2 3.01 1.41 .631 1.3 21 9.6 .8 32 21 w191123 
w191124 .3 3.01 1.01 .47L .84 1R 6.7 .8 5.0 20 w191124 
w19112S .3 5.0 1.41 .611 1.6 24 9.9 1.0 4.° 17 w191125 

w191126 .3 3.01 2.01 .911 1.2 24 9.1 1.4 5.4 31 w191126 
w191127 .2 6.6 1 .91 .891 .94 12 7.2 .7 33 13 w191127 
w191128 .3 4.0 3.71 1.71 1.3 37 12 1.0 8.4 63 w191128 
w191129 .4 6.0 2.81 1.31 2.8 41 8.6 1.1 25 18 w191129 
w191130 .1 3.OL .521 .241_ .201 8.3 6.8 .4 6.2 4.9 w191130 

w191131 .5 5.0 2.4 _421 .60 12 5.5 1.1 9.2 7.8 w191131 
w191132 .4 7.9 6.01 2.71 1,5 66 9.5 1.1 16 39 w191132 
w191133 .6 5.2 1.71 .801 .201 14 8.7 1.7 2.4 42 w191 1 33 
w191178 .3 4.0 4.6 .701 1.6 70 13 1.1 9.5 73 w191178 
w191 1 79 .2 3.0 1.21 .581 .61 24 7.6 .7 3.3 45 w191179 

w191180 
w 191181 

.2 

.2 
3.01 
3.OL 

.79L 
1.2L 

.371 

.58L 
.53 
.64 

12 
19 

4.2 
7.4 

.4 

.6 
6.1 
7.5 

27 
52 

w191180 
w191181 

w191132 .3 4.3 1.61 .76L 1.1 28 6.4 .8 6.1 28 w191182 
w 1 91133 
w 1 91184 

.2 

.3 
4.9 
3.01 

1.1L 
1.5L 

.531 

.711 
.51 

2.6 
23 
33 

6.5 
11 

.6 

.9 
4.5 
5.5 

33 
49 

w191183 
w191184 

w191185 
w191186 
w191187 
w191188 
.1191189 

.5 

.3 

.2 

.3 

.2 

3.OL 
3.OL 
3.OL 
5.1 
3.01 

2.01 
1.31 
1.41 
1.91 
1.41 

.97L 

.611 

.66L 

.901 

.661 

2.9 
4.0 
.82 

1.1 
.57 

45 
2 1 
19 
31 
70 

20 
12 
5.5 
7.8 
7.6 

1.7 
.9 
.4 
.8 
.6 

14 
10 
9.1 

1' 
14 

74 
52 
44 
63 
56 

w191185 
w191186 
w191187 
.191188 
w 191189 

w 191522 
w191862 
w191863 
w191364 
w191865 

.3 

.21 

.2 

.41 

.2 

3.01 
3.01 
3.01 
5.5 
6.3 

1.9L 
1.8 
2.61 
5.91 
2.61 

.901 

.311 
1.31 
2.81 
1.21 

1.6 
2.1 
1.0 
3.9 
.98 

17 
13 
23 
16 
22 

6.5 
9.8 
4.6 
6.6 
8.8 

.9 

.8 

.6 
1.1 
.9 

6.2 
21 
16 
23 
5.3 

17 
2.8 

10 
17 
50 

w191522 
w191862 
w191863 
w191864 
w191865 

w191866 
w191867 
.191868 
w191869 
w191870 

.5 

.51 

.5L 

.4 

.2 

7.8 
3.01 
3.01 
6.6 
3.01 

4.61 
2.11 
1.61 
3.8L 

.941. 

2.21 
.661 
.791 

1.81 
.451 

2.5 
.67 
.60 

2.4 
.93 

69 
Ili 
17 
38 
13 

6.1 
12 

R.8 
14 
6.6 

1.0 
.6 
.5 
.9 
.5 

24 
4.3 
4.8 

11 

1 3 

36 
14 
29 
23 
7.4 

w191866 
w191867 
w191868 
w191869 
w191870 



	

	

 

 

 

Table Th -- Major, minor, and trace element composition of 252 coal savvy% from West Virginia rported on whole coal basis. 

Sample 

nu e r 
Si 

(Percent) 

Al 

(percent) 
Ca 

(percent) 

my 

(percent) 

Na 
(percent) 

K 

(Percent) 

Fe 

(percent) 

Ti 

(percent) 

Ag-S 

(ppm) 

As 

Coos) 
Sample 

number t.) 

w191871 
091872 
.191873 
w191874 
w191875 

0.58 
1 .8 
3.1 
2.2 
.62 

0.46 
1.2 
2.0 
1.3 
.52 

0.039 
.076 
.075 
.075 
.062 

0.017 
.038 
.076 
.039 
.017 

0.035 
.043 
.02 9 
.027 
.019 

0.017 
.063 
.11 
.079 
.025 

0.40 
.26 
.10 
.50 
.17 

0.017 
.082 
.12 
.10 
.023 

0.02 
.03 
.04 
.02 
.03 

14 
3.3 
1.0 

40 
3.3 

w191871 
w191672 
091873 
w191874 
091875 

L..)
Lo 

091876 
091877 
091878 
.191879 
091880 

1.3 
6.8 
1.3 
1.7 
2.3 

.49 
4.4 
.95 

1,1 
1.7 

.039 

.41 

.080 

.062 

.025 

.028 

.22 

.013 

.033 

.036 

.019 

.050 

.016 

.014 

.023 

.038 

.25 

.062 

.056 

.073 

.25 
2.1 
1.6 
.34 
.12 

.041 

.27 

.058 

.056 

.11 

.02 

.09 

.02 

.04 

.05 

4.1 
15 
12 
7.0 
4.8 

091876 
091877 
091878 
1#191879 
w191880 

w191881 
091882 
w191883 
.191884 
091885 

2.5 
2.5 
2.? 
5.0 
1.6 

2.0 
1.8 
1.3 
2.3 
1.1 

.030 

.037 

.027 

.035 

.074 

.042 

.041 

.016 

.042 

.040 

.016 

.033 

.017 

.027 

.030 

.087 
.087 
.064 
.14 
.054 

.26 

.18 

.038 

.080 

.23 

.15 

.082 

.11 

.24 

.039 

.06 

.07 

.03 

.03 

.05 

11 
8.9 
1.0 
2.0 
2.9 

w191881 
w191882 
w191883 
w191884 
091885 

091886 
091887 
091888 
0918119 
.191890 

2.5 
1.1 
5.9 
.45 

1.9 

1.8 
.88 

3.6 
.34 

1.3 

.043 

.031 

.030 

.072 

.041 

.064 

.019 

.067 

.015 

.028 

.037 

.027 

.026 

.029 

.038 

.084 

.041 

.17 

.044 

.068 

.37 

.28 

.10 
2.4 
.45 

.085 

.047 

.26 

.013 

.098 

.04 

.04 

.08 

.04 

.0S 

4.7 
5.1 
.9 

41 
3.6 

091886 
w191887 
091888 
091889 
w191890 

091891 
091892 
w191893 
w191894 
091895 

1.0 
2.7 
4.6 
.71 

11 

.62 
1.5 
2.3 
.68 

6.7 

.17 

.060 

.034 

.038 

.057 

.041 

.069 

.063 

.017 

.22 

.014 

.021 

.022 

.008 

.062 

.054 

.12 

.13 

.027 

.33 

1.5 
3.0 
.28 
.14 
.72 

.047 

.083 

.24 

.014 

.38 

.01 

.04 

.05 

.01 

.081 

1.6 
55 
56 
1.4 

42 

091891 
091892 
091893 
w191894 
091895 

w191896 
w191897 
091898 
w191899 
w191900 

4.3 
1.6 
3.1 
2.2 
2.6 

2.7 
.87 

2.2 
1.7 
1.4 

.035 

.063 

.051 

.034 

.020 

.081 

.025 

.046 

.051 

.020 

.025 

.024 

.019 

.076 

.043 

.14 

.049 

.10 

.079 

.077 

.16 

. 14 

.18 

.19 

.059 

.16 

.053 

.11 

.051 

.14 

.031 

.03 

.05 

.05 

.03 

1.9 
.8 

1.0 
1.9 
1.3 

w191896 
091807 
091898 
w191899 
w191900 

w191901 
w191902 
w191903 
w191904 
092710 

1.7 
.85 

1.0 
1.4 
2.9 

1.2 
.67 

1.5 
1.2 
1.1 

.058 

.048 

.070 

.049 

.059 

.031 

.020 

.041 

.033 

.025 

.025 

.015 

.039 

.059 

.032 

.067 

.031 

.068 

.052 

.077 

1.1 
.0S2 
.14 
.20 
.22 

.073 

.020 

.084 

.079 

.12 

.05 

.05 

.02 

.05 

.03 

75 
.9 
.7 

1.5 
2.0 

w191901 
091902 
w191903 
091904 
w192710 

w192211 
w192712 
w192713 
092714 
0921 715 

1.2 
.37 

1.4 
.84 
.99 

1.0 
.25 
.78 
.68 
.80 

.047 

.055 

.045 

.058 

.064 

.028 

.016 

.055 

.029 

.033 

.039 

.027 

.036 

.037 

.044 

.046 

.027 

.053 
.036 
.047 

.17 

.85 

.58 

.36 

.70 

.069 

.018 

.046 

.036 

.034 

.03 

.02 

.02 

.03 

.04 

1.0 
3.0 

24 
8.0 

21 

092711 
092712 
092713 
092714 
w192715 



  

 

Table 7h -- Major, minor, and trace clement composition of 252 coal samples from West Virginia reported on whole coal basis. 

Sample B-S da-S Be-S dl-S Cd Ce Co Cr Cs Cu Sample
number (Dom) (00m) (Dom) (Dom) (ppm) (DOm ) (P0m) (ppm) (Ppm) (ppm) number 

091871 
w101872 
,191871 
091874 
w191875 

11 
52 
26 
11 

42 

99 
76 

160 
100 

48 

3.1 
2.7 
4,4 

1.6 
1.7 

1.6L 
3.86 
6.66 
4.86 
1.56 

0.07 
.02 
.06 
.03 
.01 

6.0 
11 

18 
23 
6.0 

4.0 
1.6 
5.4 
3.3 
6.3 

3.2 
12 
19 
13 
4.4 

0.4 
.6 

1.6 
.4 
.3L 

12 
7 .3 

16 
16 
12 

w191871 
w191872 
091873 
w191874 
w191875 

091876 
091877 
091878 
091879 
w191880 

44 
49 

29 
36 
26 

60 
400 

52 
34 
78 

2.8 
6.1 
3.8 
9,4 
2.7 

2.3L 
16 

3.8L 
3.46 
4.46 

.01 

.03L 

.04 

.01 

.05 

9.0 
47 
12 
12 
17 

2.4 
5.9 
8.7 
5.3 
5.7 

8.1 
34 
9.3 
9.5 

17 

.4 
1.4 
.6 
.5 
.7 

5.1 
20 
14 
11 
16 

w191876 
091877 
091878 
w191879 
w191880 

w191881 
w191882 
w1g1883 
w191834 
w1918R5 

14 

27 
24 
28 
26 

50 
150 

64 
87 
51 

6.6 
8.3 
2.0 
3.4 
5.3 

5.36 
4.56 
3.36 
7.16 
2.8L 

.06 

.15 

.12 

.04 

.10 

24 
16 
18 
25 
11 

8.4 
22 

100 
7.1 
9.4 

23 
30 
23 
26 
10 

1.1 
1.3 
.2 
.8 
.7 

17 
24 
13 
16 
20 

w191881 
091882 
w191883 
091884 
w191885 

w191886 
w191887 
w191888 
091889 
w191890 

30 
20 
18 

2.9 
13 

100 
46 

110 
74 
90 

3.4 
1.9 
5.5 
2.3 
3.0 

4.36 
2.16 

106 
2.36 
3.56 

.04 

.05 

.05 

.04 

.11 

20 
10 
43 
6.0 

21 

6.7 
5.2 
6.5 
2.4 
4.9 

16 
8.1 

39 
2.8 

17 

1.1 
.4 

1.5 
.1 

1.0 

22 
11 
32 
10 
28 

w191886 
w191887 
w191888 
091889 
w191890 

w101891 
091892 
w 191893 
w191894 

091895 

25 
26 
27 
23 
44 

45 
47 
84 
31 

270 

2.2 
5,4 
8.8 
3.6 
2.9 

2.86 
6.06 
6.86 
1.46 

176 

.01 

.08 

.17 

.04 

.04 

10 
13 
30 
9.0 

50 

5.7 
4.3 

14 
14 
8.4 

7.0 
15 
14 

7.1 
59 

.4 
1.7 
.9 
.3 

5.3 

13 
13 
33 
6.9 

18 

w191891 
w191892 
.191893 
w191894 
091895 

w191896 
w191897 
091808 
091899 
w191900 

33 
8.3 

11 
16 
21 

130 
71 
71 
8 7 
86 

4,4 
2.9 
2.8 
5. 7 
1.8 

7.06 
2.96 
5.2L 
4.16. 
4.06 

.05 

.04 

.07 

.05 

.05 

26 
17 
23 
12 
17 

8.3 
5.3 
7.1 

11 
3.0 

26 
9.9 

24 

16 
13 

1.9 
.3
.8 
.9 
.4 

13 
7.7 

16 
14 
13 

091896 
w191897 
w191898 
w191899 
091900 

091901 
091902 
w191903 
w191904 
092710 

15 
9.6 

25 
18 
20 

60 
56 
98 
76 
35 

3.8 
5.2 
1.4 
3.4 
3.7 

3.5L 
1.96 
4.16 
3.2L 
2.06 

.04 

.04 

.03 

.05 

.05 

14 
7.0 

17 
14 
17 

2.9 
11 

4.1 

7.0 
4.0 

11 
5.7 

15 
14 
14 

.4 

.2 
1.1 
.6 
.3 

11 
9.6 
7.5 

20 
16 

091901 
091902 
w191903 
w191904 
w192710 

092711 
w197712 
092713 
w192.714 
w192715 

21 
7. 7 
7 .0 
6.5 
7.8 

36 
11 
27 
27 

26 

2.4 
1.8 
1.8 
1.5 
1.7 

1.26 
.76 

1.46 
.96 

1.26 

.07 

.02 

.06 

.06 

.05 

11 
5.0 

10 
9.0 

17 

6.6 
4.2 
4.5 
2.4 
4,9 

7.7 
4.0 
7.9 
6.4 
9.5 

.4 

.1 
1.4 
.5 
.5 

20 
8.3 

11 
12 
26 

092711 
w192712 
w192713 
w192714 
w192715 

N) 
Lo 
•̀ -. 
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Table 7h Major, minor, and trace element composition of 2S2 coal sample• from West Virginia reported on whole coal basis. 

N 
Sample
number 

Dr-S 
(opm) 

Er-S 
(ppm) 

Eu 
(ppm) (pow) 

Ga-S 
(ppm) 

Gd-S 
(ppm) 

Ge-S 
(Dom) 

Hf 
(Dom) 

Hy 
(ppm) 

Ho- S 
(pp ) 

Sample 
number 

LA, 

001671 
091872 
001873 
091674 
O 91875 

2.11 
5.51 
9.61 
6.91 
2.21 

0.8 
1.71. 
1.01. 
2.21 
.71 

0.16 
.19 
.26 
.28 
.00 

2n. 
27 
30 
88 
201 

2.9 
5.9 

10 
3.1 
3.9 

0.00 
1.21 
2.11 
2.4 
.54 

3.5 
2.0 
2.0 
1.01 
2.5 

0.4 
.7 

1.0 
.8 
.2 

0.050 
.070 
.020. 
.07? 
.026 

0.511 
1.21 
2.11 
1.51 
.481 

091871 
091872 
091871 
w191874 
091875 

O 91876 
w191877 
091878 
091870 
w191880 

3.41 
221. 
5.51 
4.91. 
6.41 

1.11 
7.01 
1.71 
1.5t. 
2.01 

.19 

.73 

.19 

.27 

.32 

34 
140 

201 
42 
34 

4.2 
12 
6.2 
6.1 
7.1 

.74L 
4.91 
1.21 
1.11. 
1.6 

1.9 
3.41 
7.3 
2.2 
.971 

.S 
3.1 
.5 
.5 

1.0 

.11 

.1 1

.11 

.034 

.085 

vi 91876 
v191877 
v191878 
091879 
v191880 

0191881 
0191882 
0191883 
091884 
091885 

7.71 
6.61 
4.91 

101 
4.11 

2.41. 
2.2 
1.51 
3.31 
1.31 

.39 

.49 

.38 

.42 

.39 

46 
140 

56 
26 
40 

8.2 
17 
4.3 
6.7 

11 

1.71 
1.51 
1.3 
2.11 
1.0 

1.21 
2.0 
.721 

1.51 
6.5 

1.4 
.7 

1.1 
1.6 
.3 

.15 

.18 

.031 

.087 

.040 

1.71 
1.51 
1.11 
2.31 
.9 11 

w191881 
w191882 
091883 
w191884 
w191885 

091686 
091887 
091888 
0191889 
w191890 

6.41 
3.11 

151 
3.31 
5.21 

2.01 
1.01 
4.81 
1.11 
1.61 

.39 

.18 

.77 

.17 

.35 

61 
201 
86 
201 
28 

6.8 
3.1 

13 
3.8 
8.0 

1.4 
.691 

3.41 
1.11 
1.1 

.94L 

.461 
2.31 
.51 

2.2 

.7 

.4 
2.0 
.6 

1.1 

.034 

.055 

.023 

.55 

.10 

1.41 
.691 

3.41 
.741 

1.11 

w191886 
w191887 
w191888 
091889 
091890 

091891 
w191892 
w191893 
091694 
w191895 

4.11 
8.81 

101 
2.11 

251 

1.31 
2,81. 
4.6 
.71 

8.01 

.18 

.14 

.85 

.33 
1.1 

201 
48 
48 
201 
82 

3.4 
6.5 

17 
3.0 

14 

.911 
1.91. 
4.7 
.461 

5.61 

.601 
1.31 
7.3 
.56 

3.71. 

.4 

.6 

.8 

.2 
2.7 

.019 

.48 

.38 

.041 

.15 

.911 
1.91 
2.21 
.461 

5.61 

091891 
091892 
091891 
w191894 
091895 

091896 
091897 
091898 
091899 
w191900 

101 
4.21 
7.61 
6.01 
5.91 

3.31 
1.41. 
2.41 
1.91 
1.91 

.45 

.35 

.44 

.38 

.23 

190 
201 
52 
34 
86 

8.6 
5.3 

13 
12 

4.4 

2.31 
1.1 
1.71 
1.31 
1.31 

1.51 
.651 

1.11 
1.5 
.861 

1.2 
.5 
.8 
.4 

1.1 

.019 

.016 

.031 

.031 

.048 

2.31 
.941 

1,71 
1.31 
1.31 

091896 
091897 
091898 
091899 
091900 

091901 
091902 
0191903 
091904 
092710 

5.11 
2.71. 
6.01 
4.61 
3.01. 

1.61 
.91 

1.91 
1. 4 1 
1.3 

.20 

.26 

.31 

.24 

.27 

28 
61 
36 
201 
27 

5.6 
3.7 
9.0 
7.6 
3.5 

1.11 
.93 

1.31 
1.01 
.74 

2.1 
.411 

2.9 
2.4 
.471 

.6 

.2 

.8 

.7 
1.2 

.32 

.023 

.012 

.019 

.030 

1.11 
.591 

1.31 
1.01 
.651 

w191901 
w191902 
w191903 
w191904 
w192710 

092711 
092712 , 4 
072713 
092714 
0192715 

1.81 
1.01 
2.01 
1.41. 
1.81 

.6 

.31 

.61 

.6 

.61 

.23 

.13 

.19 

.20 

.28 

201 
201 
38 
21 
54 

4.7 
1.01 
2.6 
2.9 
2.6 

.55 

.51 

.451 

.56 
1.2 

1.6 
2.6 
.38 
.52 

1.2 

.4 

.2 

.4 

.3 

.4 

.0101 

.0101 

.050 

.010 

.050 

.391. 

.221 

.451 

.301 

.391 

w192711 
092712 
092711 
092714 
0192715 



 

Table 7h -- Major, minor, and trace element composition of 252 coal s.fales from West Virginia reported on whole coal basis. 

Sample it-S La Li Lu Mn Mo-S Nb-S Nd-S Ni-S P Sample 
number (00.) (00m) (00.) (Dom) (pom) (Dom) (Do.) (ppm) (porn) (Ppm) number 
---

w191871 1.'L 3 3.2 0.1 3.5 2.0 1.2 6.7 8.3 14 091871 
091472 
w191873 

2. 7 L 
4.6L 

6 
11 

19 

24 
.1 

.1 
1 .6 

12 
./AL 

.66L 
2.7 
5.9 

8.4L 
16 

8.4 
17 40 

w191872 
091873 

0 91874 3.3L 14 21 .1 10 1.9 5.8 14 9.2 170 091874 
v191875 1.1L 3 6.3 .1 4.5 .78 .99 3.3 14 66 w191875 

w191876 1.6L 5 5.5 .1 5.5 .69 2.3 6.9 6.4 12 w191876 
091877 11L 23 54 .4 6 1 1.5L 7.9 34L 16 67 w191877 
091878 7.6L 7 20 .1 12 2.0 1.3 8.3L 15 200 091878 
0911,179 2.3L 7 10 .1 7.4 .74 1.0 8.0 11 18 091879 
w191880 3.1L 10 14 .1 2.6 1.6 3.6 9.7 15 B 091880 

091881 3. 7 L 15 20 .2 3.0 1.1 3.2 12L 15 B w191881 
0918'12 3.2L 8 10 .3 4.1 2.5 .87 15 25 El w191882 
w191883 2.3L 11 11 .1 2.1 1.8 4.9 13 13 10 w191883 
091884 4.91. 15 36 .2 5.7 1,4 4.8 15L 14 El 091884 
w191885 2.0L 5 7.2 .2 7.8 2.7 .59 7.2 15 17 w191885 

w191886 3.0L 11 13 .2 12 1.2 .71 12 13 B 091886 
091887 1.51. 6 6.9 .1 1.7 1,8 1,3 5.9 14 B w191887 
w1918•88 7.1L 23 34 .4 5.3 1.0L 6.3 32 18 B w191888 
091889 33L 2 2.1 .1 16 2.6 .33L 5.0 4.0 7 v191889 
w191890 2.5L 13 17 .2 3.6 2.2 2.7 11 11 18 091890 

w191891 2.0L 6 7 .8 .1 20 .85 1.5 9.1 9.1 17 w191891 
w191892 4.21. 7 11 .2 56 3.8 .88L 13L 8.9 8 w191892 
w191893 100L 13 15 .5 27 4.7 1.7 17 27 140 w191893 
091894 .99L 4 7.9 .1 12 2.7 .23 4.3 11 091894 
091895 12i. 29 40 .3 9.2 1.7L 7.6 37L 15 35 091895 

091896 4 .9L 16 20 .2 7,7 .77 4.4 15L 15 B w191896 
091897 2.0L 10 6.5 .1 18 1.1 .71 9.4 11 26 091897 
w191898 3.6L 13 17 .1 19 1.1 2.3 13 19 31 v191898 
.091899 2. 9 L 7 10 .3 6.7 1.5 1.1 12 20 25 w191899 
w191900 2.8L 11 8.5 .1 5.9 .90 6.1 9.2 11 8 w191900 

v191901 2. 4 L 8 13 .1 8.1 1.1 1.9 8.0 6.8 4 091901 
w191902 1.3L 3 5.9 .1 3.6 1.7 .41 6.7 15 10 091902 
w191903 7.9L 10 21 .1 6.5 1.1 2.5 11 9.8 110 w191903 
w101904 2.2L 8 12 .1 8.8 .57 .88 6.9L 10 14 091904 
w192710 1.4L 10 18 .1 6.5 .65 3.6 8.3 7.7 77 w192710 

w192711 .83L 6 12 .1 5.3 .66 1.0 5.5 10 19 092711 
w192712 .48 3 Z.2 .1L 120 .35 .26 1.5L 5.1 21 092712 1"..) 
w192713 .96L 5 12 .1 9.0 .58 .38 2.9L 4.5 22 v192713 L.0 
w192714 .65L 5 6.9 .1 4.0 .90 .65 5.6 5.6 180 w19271 4 
w192715 .84 9 13 .1 4.0 1.5 1.1 9.0 10 27 092715 



Table 7h -- Major, minor, and trace element composition of 2S2 coal samples from West Virginia reported on whole coal basis. 

Samole Pb Pr -S 116 Re-S Sb Sc Se S• Sn-S Sr-S Sample
number (000) (DPP) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

.191871 

.1/1472

.191871 

.191874 

.191875 

2.7 
3.5 
8.2 
5.0 
2.6 

5.11. 
121 
211. 
151 
4.61 

131 
13 
27 
161 
101 

0.741 
1.71 
3.01 
2.21 
.691 

1.9 
.30 

1.0 
.52 
.61 

1.1 
2.8 
4.3 
2.9 
1.3 

3.3 
4.6 
4.9 
1.8 
2.8 

0.70 
.90 

1.6 
1.9 
.60 

0.51 
1.21 
2.11. 
1.51 
.481 

110 
110 
110 
140 
120 

091871 
091872 
.191873 
.191874 
.191875 

.191876 
091877 
.101578 
091879 
.191880 

4.0 
12 
5.6 
4.4 
6.9 

7.41 
491 
121 
1 11. 
141 

8 
46 
131 
1 4 1 

8 

1.11 
7.01 
1.71 
1.51 
2.01 

.29 
1.0 

.77 

.71 

.64 

3.0 
8.1 
1.1 
2.2 
3.6 

5.5 
6.2 
4.3 
3.6 
8.3 

.90 
4.0 
1.1 
1.4 
1.5 

.741 
4 .91 
1.21 
1.11 
1.5 

97 
180 
110 

61 
88 

.191876 
091877 
.191878 
091879 
.191880 

.191881 

.191882 

.191883 
v191884 
091885 

7.1 
13 
7.1 

10 
6.5 

171 
151 
111 
231 
9.11 

13 
16 
131 
161 
16 

2.41 
2.11 
1.51 
3.31 
1.31 

.43 
1.3 
.35 
.48 

2.7 

4.8 
8.9 
3.4 
5.2 
3.8 

11 
5.9 
6.4 
6.4 
2.5 

2.2 
2.1 
1.8 
2.1 
1.7 

1.71 
1.51 
1.2 
2.31 
.911 

33 
86 
85 
92 
60 

091881 
091882 
.191883 
091884 
091885 

.191846 

.191887 

.191888 

.191849 

.191890 

9.1 
3.4 

18 
1.1 
7.6 

141 
6.91 

341 
7.41 

111 

18 
111 
19 
131 
151 

2.01 
.981 

4.81 
1.11 
1.61 

.76 

.36 

.84 

.48 
1.0 

3.5 
1.7 
9.5 
.80 

3.8 

6.2 
8.3 

10 
4.1 
4.5 

2.2 
.90 

3.9 
.70 

1.9 

1.41 
.691 

3.41. 
.74L 

1.11 

67 
64 
53 
85 

130 

.191886 

.191887 
091888 
091889 
091890 

.191891 

.191892 

.191893 
091894 
.191895 

4.0 
8.1 

12 
3.0 

15 

9.11 
191 
27 
4.61 

561 

121 
21 
13 
101 
80 

1.11 
2.81 
3.21 
.661 

8.01 

.58 
2.0 
2.6 
.80 
.75 

1.5 
3.7 
7.3 
2.0 

10 

2.9 
7.9 
3.0 
2.9 
9.5 

.80 
1.5 
3.6 
1.5 
4.5 

1.4 
1.91 
2.21 
.76 

5.61 

72 
50 

100 
56 
92 

.191891 

.191892 

.191893 
091894 
091895 

.191896 

.191897 

.191498 

.191899 
w191900 

6.8 
3.1 
7.4 
8.6 
5.6 

231 
9.41 

171 
131 
131 

27 
131 

9 
21 
141 

3.31 
1.41 
2.41 
1.91 
1.91 

.42 

.37 

.42 

.94 

.18 

5.0 
2.8 
4.4 
5.5 
2.5 

S.1 
3.7 
4.9 
2.2 
7.1 

2.2 
1.7 
2.3 
1.6 
1.2 

2.8 
.941 

2.0 
1.31 
1.9 

83 
57 
65 
70 

100 

.191896 
091897 
091898 
091899 
.191900 

091901 
.191902 
.191903 
091904 
.192710 

3.2 
7.8 
1.9 
7.6 
8.0 

Ill 
5.91 

131 
101 
6.31 

141 
10L 
17 
161 

71 

1.61 
.851 

1.91 
1.41 
.931 

.81 

.58 
1.1 
.82 
.60 

2.1 
1.9 
3.2 
3.0 
2.9 

4.9 
2.4 
2.8 
3.6 
4.5 

1.1 
1.1 
1.6 
1.3 
1.4 

1.6 
2.9 
1.31 
1.01 

.93 

81 
74 

170 
57 
68 

091901 
091902 
091903 
.191904 
092710 

.192711 

.197712 

.192711 

.192714 
092715 

a 

7.2 
1.2 
1.9 
3.0 
3.9 

3.71 
2.21 
4.41 
2.91 
3.81 

5 
121 
16 

8 
281. 

.551 

.321 

.641 

.431 

.561 

1.8 
.40 
.70 
.70 

1.0 

2.3 
.80 

1.9 
1.6 
2.1 

4.4 
1.2 
1.6 
1.2 
2.0 

1.1 
.30 
.80 
.90 

1.4 

.66 

.221 

.451 

.301. 

.78 

66 
21 
29 
42 
54 

.192711 

.192712 

.192713 

.192714 

.192715 



 

 

Table 7h -- Major, minor, and trace element composition of 252 coal samples from West yirZinia reported on whole coal basis. 

SamolP Tb Th Tl-S Tm-S U V-S Y -S Yb Zn Zr-S Sample 
number (ppm) (ppm) (ppm) (ppm) (0Dm) (ppm) (ppm) (Ppm) (porn) (ppm) nymber 

w191871 0.1 3.01. 0.74L 0.35L 0.54 13 9.0 0.4 12 14 w191871 
091872 .1 3.0L 1.7L .84L .66 20 6.9 .6 2.7 20 w191872 
w191873 .3 4.2 3.CL 1.5L 1.1 34 12 .9 18 53 091873 
w191874 .4 3.0 2.2L 1.0L 1.5 24 14 .7 6.8 67 w191874 
w191875 .4L 3.OL .69L .33L .20 9.3 6.0 .3 4.2 13 w191875 

001876 ,1 3.0L 1,1 .51L .68 14 9.2 .8 4,5 17 w191876 
w191877 .8 11 7.0L 3.4L 2.7 49 21 2.2 18 79 w191877 
091878 .SL 3.0L 1.7L .83L .83 11 5.7 .5 14 15 w191878 
w191870 .2 3.0L 1.5L .74L .79 15 9,4 .8 4.6 10 0 91879 
w191880 .3 3.0L 2.0L .97L 1,3 31 11 .7 4.1 26 w191880 

w191881 .3 4.6 2.4L 1.2L 1,5 27 6.7 1.3 6.5 15 w191881 
091882 .5 5.2 2.1L .91L 2.5 56 21 1.9 49 15 w191882 
091883 .3 3.0L 1.5L .72L 1,4 25 10 .9 3.9 39 w191883 
091884 .4 9.3 3.3L 1.51. 1.5 31 8.0 1.1 3.8 34 091884 
w191885 .4 3.0L 1,34 .60L 1.5 21 11 1.2 22 5.8 w191885 

091886 .3 4,9 2.0L .944 1.5 31 9.0 .9 9.6 11 0 91886 
w191887 .2 3.0L .98L .46L .64 15 5.4 .5 5.4 10 0 91887 
w191888 .7 9.5 4.84 2.3L 3.0 59 21 2.2 16 63 w191888 
0 91889 .2 3.0L 1.1L .49L .57 5.8 4.5 .4 6.9 3.6 0 91889 
w191890 .3 3.0L 1.6L .76L 1.7 25 9.8 1.0 13 20 w191890 

w191891 .1 3.0L 1.34 .60L .75 6.5 5.8 .4 6.4 14 0 91891 
w191892 .3 3.OL 5.7 1.3L 1,5 18 7.0 1.3 13 12 w191892 
w191893 .9 3.0L 9.3 1.5L 3.1 38 33 2.9 41 14 w191893 
091894 .3 3.0L .66L .31L .47 11 5.6 .8 10 3.2 0 91894 
w191895 .5 11 8.0L 3.71_ 2.3 76 14 1.8 21 76 w191895 

w191896 .3 5.7 3.3L 1.54 1.2 39 10 .9 11 33 w191896 
0 91897 .3 3.0L 1.41. .65L .64 17 7.1 .7 5.7 12 w191897 
0 91898 .4 3.0L 2.4L 1.1L 1,9 37 8.9 .8 9.1 20 0 91898 
w191899 .3 3.OL 1.9L .88L 1,4 34 18 1.5 15 18 w191899 
w191900 .2 3.0L 1.9L .86L 1.0 20 7.6 .7 2.9 46 w191900 

0919131 .2 3.0L 2.4L ,754 1.3 16 7.2 .6 5.8 16 w191901 
w191902 .3 3.0 .85L .41L .50 11 11 .7 4.8 4.4 w191902 
0 91903 .2 3.0L 1.9L .90L 1,4 23 9.8 .8 11 21 0 91903 
w191904 .2 3.0L 1.4L .69L 1.4 18 3.7 .6 6.9 13 w191904 
w192710 .2 5.0 .934 .47L 2.0 12 6.8 .8 3.0 33 w192710 

w 19 2 7 11 .2 1.01_ .55L .28L 1.1 10 5.1 .7 13 7.2 0 92711 
0 92712 
097713 

.1 

.2 
1.0L 
3.0L 

.3/L 
1.1 

.164 

.32L 
.20 
.90 

2.4 
9.0 

1,7 
1,5 

.3 

. 4 
2.6 
6.3 

3.5 
3.7 

w192712 
0 92713 

l',..) 
LO 

w192714 .2 3.0L „43L .27L .90 9.0 3.7 .5 5.2 5.2 0 92714 00 
0 92715 .2 4.0 .56L .28L .70 13 5.3 .6 3.1 11 w192715 



 

Table 7h -- Major, minor, and trace element composition of 252 coal samples from West Virginia reported on whole coal basis. 

Sample Si At Ca my Na K 
number (percent) (percent) (percent) (percent) (percent) (percent) 

092716 
012717 
092718 
092719 

0.97 
3.9 
1.4 
3.0 

0.62 
2.0 
.0o 

1.4 

0.042 
.21 
.075 
.32 

0.019 
.051 
.037 
.038 

0.024 
.033 
.038 
.027 

0.037 
.12 
.062 
.10 

092720 1.1 .74 .21 .038 .032 .045 

092721 2.2 .99 .045 .018 .022 .067 
092722 
002723 

1.2 
.75 

1.0 
.56 

.066 

.059 
.041 
.027 

.043 

.026 
.052 
.034 

092724 
w192725 

.67 
4.4 

.56 
1.9 

.041 

.078 
.007 
.075 

.016 

.046 
.027 
.13 

092726 1.8 1.3 .032 .031 .015 .062 
092727 1.8 1.0 .045 .030 .034 .059 
0027/1 3.8 1.2 .059 .12 .044 .10 
092729 .74 .53 .033 .035 .036 .030 
092730 7.2 2.3 .064 .092 .066 .19 

092731 
092732 

1.3 
.54 

.71 

.36 
.035 
.082 

.030 

.031 
.011 
.023 

.042 

.026 
092733 1.6 .94 .36 .044 .051 .062 
0 92734 .83 .40 .15 .025 .037 .032 
092735 1.3 .82 .23 .035 .044 .052 

092736 
002737 

1.1 
7.3 

.83 
1.8 

.086 

.093 
.035 
.069 

.031 

.027 
.050 
.18 

092738 .87 .56 .054 .021 .023 .032 
092739 2.8 1.7 .075 .065 .034 .098 
093126 1.4 .70 .090 .028 .036 .058 

093127 1.2 .70 .11 .025 .051 .061 
093128 1.7 .67 .11 .017 .023 .056 
w193129 3.0 1.2 .093 .032 .052 .098 
w193130 2.9 1.2 .37 .057 .031 .13 
0 931 31 1.2 .76 .14 .038 .044 .070 

093132 1.2 .76 .093 .024 .046 .054 
w193133 1.1 .73 .31 .023 .015 .082 
0 92647 8 8 8 .013 .005 8 
0 92648 8 8 8 .011 .008 8 
0 92649 B B B .034 .009 8 

09/650 0 8 8 .021 .005 8 
w192651 1.5 1.1 .052 .027 .005 .051 
09760 3.0 1.0 .054 .11 .005 .086 
092653 1.1 .58 .1 8 .042 .007 .043 
w192654 2.4 1.4 .14 .059 .007 .079 

Fe 
(percent) 

0.31 
.61 
.89 
.55 
.026 

.35 

.43 

.49 

.17 

.55 

.32 

.39 

.39 

.33 

.47 

.22 

.35 

.43 

.29 

.40 

.92 

.77 

.23 

.78 
1.1 

1.5 
1.2 
1.2 
2.9 
2.1 

.91 
2.8 
B 
8 
B 

8 
.27 
.66 
.44 
.29 

Ti 
(percent) 

0.054 
.1 8 
.045 
.1 9 
.045 

.15 

.041 

.027 

.023 

.20 

.042 

.072 

.16 

.024 

.21 

.033 

.035 

.14 

.050 

.10 

.040 

.49 

.030 

.11 

.046 

.048 

.044 

.085 

.080 

.048 

.047 

.043 
8 
8 
8 

8 
.051 
.048 
.024 
.091 

Ay-S 
(pp.) 

0.04 
.08 
.04 
.05 
.02 

.06 

.04 

.03 

.03 

.05 

.04 

.04 

.05 

.02 

.07 

.04 

.01 

.02 

.02 

.02 

.02 

.04 

.02 

.06 

.01 

.01 

.03 

.02 

.03 

.02 

.02 

.03 

.04 

.04 

.06 

.06 

.011. 

.02 

.011 

.011. 

At 
(Ppm) 

17 
18 
9.0 
7.0 
1.0 

12 
4.0 

10 
10 
1.0 

3.0 
2.0 
1.0 
1.0 
2.0 

1.01. 
6.0 
2.0 
3.0 
2.0 

11 
5.0 
8.0 

19 
10 

10 
7.0 

12 
18 
10 

10 
21 
1.01 

14 
4.0 

1.0 
1.0 

11 
4.0 
2.0 

Sample 
number 

w19271 6 
092717 
092718 
w192719 
092720 

092721 
092722 
092723 
092724 
092725 

092726 
092727 
092728 
092729 
092730 

0 92 73 1 
092732 
092733 
092734 
w192735 

092756 
092737 
092738 
092739 
v193126 

093127 
093128 
093129 
093130 
093131 

0 93132 
0 93133 
0 92647 
v192648 
0 9264 9 

w192650 
092651 
v192652 
0 92653 
w192654 



 

  

 

Table 7h -- Maior, minor, and trace element composition of 252 coal samples from West Vijlinia reported on whole coal basis. 

Sample 
number 

8-S 
(ppm) 

94-S 
(oom) 

Re -S 
(ppm) 

6 , -S 
(ppm) 

Cd 

(oom) 

Ce 

(oom) 

Co 

(00m) 

Cr 

(Qom) 

Cs 

(ppm) 
Cu 

(Ppm) 

Sample 

number 

w192716 4.3 11 1.7 1.0L 0.06 9.0 4.0 6.9 0.3 33 w19271 6 
w192717 12 48 3.5 3.3L .11 31 12 23 1.5 33 w19271 7 
w 192718 8.3 32 2.1 1 .7 L .08 18 4.0 11 1.3 26 .192718 
w 192719 
w 1 92720 

7.9 
5.4 

28 
31 

3.4 
2.0 

2.7L 
1 .2l. 

.1 9 
.05 

25 
12 

11 
9.8 

17 
6.5 

.1

.1 
33 
12 

w192719 
w 192720 

w192721 5.1 14 3.7 1.8L .08 18 8.4 13 .4L 25 w192721 
w192722 8.1 29 1.5 1.4L .1 2 15 13 12 .5 29 w192722 
v192723 4.1 17 2.1 .9L .05 9.0 4.9 5.9 .3 11 092723 
w192724 2.1 12 3.8 .7L .04 7.n 3.0 5.7 .1 12 w192724 
w1q2725 13 61 2.7 3. 4 L .09 18 8.0 11 .8 22 w192725 

092726 3.8 16 3.0 1.6L .03 18 7.0 10 .2 16 092726 
092727 6.2 23 1.8 1.6L .04 15 7.0 9.0 .4 13 092727 
092728 13 40 2.2 2.7L .07 23 5.0 14 .9 21 092728 
092729 4.7 20 .6 .8L .90L 8.0 4.4 4.3 .1 9.0 w192729 
w192730 16 78 1.8 4.9L .17 43 4.6 24 1.7 27 092730 

092731 2.4 21 2.9 1.1L .04 8.0 8.4 6.3 .2 12 092731 
w192732 3.4 43 .6 .7L .03 8.0 5.1 4.0 .3L 6.8 w192732 
w192733 13 27 1.9 1.6L .02 20 9.7 13 .4L 21 w192733 
.1 92734 5.3 12 2.3 .8L .02 8.0 4.0 5.1 .3L 10 v192734 
w192735 8.7 19 2.1 1.4._ .05 19 9.4 11 .4L 21 w192735 

w192736 43 31 1.1 1 .3L .06 8.0 2.9 7.3 .3 16 092736 
092737 67 52 2.4 4.8L .05 28 3.7 27 .9 20 w192737 
w192738 8.4 27 2.1 .8L .03 8.0 2.4 5.1 .1 8.4 w192738 
w 192739 14 59 5.8 2.6L .09 20 8.4 15 1.0 39 092739 
w193126 700 39 .6 1.5L .05 8.0 1 .4 7.9 .4 5.0 w193126 

w193127 49 58 .5 1.6L .05 8.0 1.9 7.7 .4L 5.2 w193127 
w193128 42 58 .7 1.5L .06 8.0 2.3 8.4 .3 5.1 w193128 
w 193129 78 78 .3 2.6L .07 13 1.1 15 .5 8.0 w193129 
w193130 63 64 .8 3.5L .08 12 4.1 14 .9 9.3 w193130 
w193131 53 59 .4 1.8L .07 9.0 3.7 1 1 .3 5.0 w193131 

w193132 42 65 1.6 1.4L .06 8.0 2.4 8.1 .4 5.3 w193132 
w193133 H 51 .7 2.2L .08 9.0 3.2 9.5 .3 4.7 093133 
w 192647 1.2 16 11 .4L .02 6.0 20 2.7 .4L 6.6 w 1 92647 
w192648 1.8 12 .6 .4L .03 3.0 5.7 1.8 .3L 5.8 w192648 
w192649 4.4 29 1.1 1.2L .04 10 7.7 3.1 .4- 23 w192649 

w192650 3.1 19 1.8 1.0L .02 20 7.1 7.7 .4L 23 w192650 
w 19 265 1 
wi')2652 

3.4 
8.2 

38 
39 

8.5 
1U 

1.3L 
2.3L 

.02 

.r.19 

14 
12 

16 
2.6 

13 
Y.7 

1.3 
1.2 

29 
19 

w , 9265 1 
.192652 

092653 5.2 62 1.5 1 .1L .03 9.0 2.3 6.0 1.1 6.8 w192653 
092654 6.1 66 1.2 2.'L .10 19 3.6 13 3.5 24 w192654 



 

Table 7h -- Major, minor, and trace element composition of 252 coal samples from Mest V1211210 reported on whole coal hnsls. 

Sample 
number 

by -S 
(ppm) 

Er -S 
(ppm) 

Eu 
(ppm) (ppm) 

Ga-S 
(ppm) 

Gd-S 
(ppm) 

Ge-S 
(ppm) 

Hf 
(ppm) 

WI 
(ppm) 

Mo-S 
(ppm) 

Sample 
number 

092716 
092717 
092718 
092719 
092720 

1.41 
4.81 
2.41 
3.91 
1.71 

0.51 
1.8 
.81 

2.0 
.51 

0.19 
.50 
.46 
.43 
.2? 

201 
58 
44 
26 
201 

3.1 
6.3 
5.0 
4.7 
2.4 

0.32 
1.7 
1.1 
1.8 
.86 

2.2 
.75 
.83 
.9c1 
.65 

0.3 
1.6 
.4 

1.6 
.4 

0.050 
.11 
.10 
.10 
.13101 

0.321 
1.11 
.751 
.861 
.541 

w192716 
092717 
.192718 
092719 
092720 

092721 
092722 
092723 
092724 
w192725 

2.61 
2.01 
1.31 
1.01 
5.01 

.8L 

.61 
.41 
.8 

1.6 

.31 

.28 

.18 

.19 

.29 

201 
32 
20 
201. 
55 

4.4 
2.3 
2.2 
2.2 
4.7 

.571 

.431 

.49 

.77 
1.4 

1.9 
.931 
.21 

3.2 
.781 

1.1 
.3 
.3 
.2 
.9 

.14 

.050 

.030 

.030 
.050 

.571 

.431 

.291 

.26 
1.11 

w192721 
092722 
w192723 
092724 
092725 

092726 
w192727 
092728 
092729 
092730 

2.41 
2.31 
3.91 
1.21 
7.21 

.8 

.71. 
1.21 
.41 

2.21 

.33 

.2? 

.28 

.17 

.64 

24 
33 
43 
201 
75 

3.3 
2.9 
5.0 
1.6 
5.4 

1.1 
.57 
.97 
.40 

1.61 

1.8 
.43 
.73 
.181 

1.11 

.4 

.6 
1.0 
.2 

2.6 

.090 

.070 

.050 

.13 

.080 

.521 

.501 

.851 

.251 
1.61 

092726 
092727 
w192728 
w192729 
092730 

092731 
092732 
092733 
092734 
092735 

1.61 
1.01 
2.41 
1.21 
2.01 

.7 

.31 

.71 

.41 

.61 

.23 

.15 

.31 

.14 

.29 

201 
201 
201 
201. 
201. 

3.1 
.8 

3.5 
1.7 
3.3 

.70 

.40 

.74 

.38 

.93 

4.3 
.161 
.52 
.84 
.62 

.3 

.3 
1.0 
.4 
.9 

.050 

.12 

.060 

.11 

.10 

.351 

.221 

.521 

.271 

.431 

w192731 
092732 
092733 
092734 
092735 

092736 
092737 

1.91 
6.91 

.61 
2.4 

.17 

.44 
29 
63 

3.8 
5.8 

.54 
1.7 

.60 
1.11 

.3 
3.3 

.14 

.16 
.421 

1.51 
w192736 
092737 

092738 1.21 .41 .18 201 1.7 .46 .53 .2 .12 .271 w192738 
092739 3.81 1.7 .41 55 6.6 2.0 4.1 .7 .16 .831 092239 
w193126 2.21 .71 .14 37 2.6 .491 1.9 .3 .090 .491 w193126 

w193127 2.31 .71 .14 28 2.6 .88 2.4 .4 .040 .511 w193127 
w193128 2.11 .71 .14 54 2.5 .471 1.1 .4 .030 .471 093128 
093129 3.81. 1.21 .24 37 3.7 .831 .591 .9 .080 .831. 093129 
093130 
w193131 

5.01 
2.71 

1.61. 
.81 

.26 

.21 
140 

34 
4.4 
3.1 

1.7 
.84 

1.7 
2.7 

.7 

.4 
.13 
.10 

1.11 
.591 

093130 
w193131 

093132 
093133 

2.11 
3.21 

.71 
1.01 

.14 

.18 
67 
42 

4.0 
3.4 

.65 
2.0 

2.4 
2.0 

.3 

.4 
.0101 
.070 

.461 

.691. 
w193132 
w193133 

092647 1.4 1.1 .13 201 2.2 1.0 3.5 . 7 .0101 .35 w192647 
092648 
092649 

.51 
1.71 

.2 

.9 
.06 
.20 

201 
27 

.6 
1.6 

.38 

.97 
.40 
.70 

.2 

.2 
.030 
.020 

.111 

.381 
.192648 
.192649 

wi917650 
092651 
092652 
092653 
092654 

1.51 
2.01 
3.31 
1.71 
3.01 

.9 

.9 
1.5 
.51 

1.2 

.34 

.34 

.29 

.18 

.45 

39 
37 
80 
32 
57 

1.1 
4.9 
5.0 
2.1 
3.1 

.94 
1.3 
1.0 

.68 
1.3 

.56 
1.4 
1.2 
.261 
.481 

.5 

.4 

.3 

.3 

.7 

.0101 

.0101 

.060 

.040 

.010 

.471 

.431 

.721 

.361 

.671 

v192650 
.192651 
.192652 
092653 
092654 



	 	 	

 

Table 7h -- Major, minor, and trace element composition of 252 coal samples from West Virginia reported on whole coal basis. 

Sample 
number 

Ir-S 
(PP.) 

La 
(00m) 

Li 
(ppm) 

Lu 
(ppm) 

Mn 
(Dom) 

Mo-S 
(ppm) 

Nb-S 
(ppm) 

Nd-S 
(ppm) 

Ni-S 
(Ppm) 

V 
(ppm) 

Sample 
number 

092716 
092717 
092718 
092719 
w192720 

0.68L 
2.34 
1.11. 
1.8L 
.81 

4 
18 
9 
15 
6 

9.0 
36 
14 
28 
8.1 

0.1 
.2 
.1 
.2 
.1 

3.1 
21 
8.3 
52 
22 

2.3 
2.6 
2.6 
2.8 
1.9 

0.18 
6.6 
.75 
8.7 
1.4 

2.6 
20 
8.3 
9.8 

5.2 

5.9 
21 
9.0 
12 
11 

20 
140 
39 

110 
12 

w192716 
w192717 
092718 
092719 

w192720 

092721 
092722 
092723 
w192724 
w192725 

1.24 
.934 
.62L 
.481. 

2.34 

10 
8 
5 
3 
9 

11 
14 
6.2 
4.2 

20 

.1 
,1 
.1 
.1 
.1 

4.9 
19 
4.5 
2.1 

16 

1.5 
1.0 
.78 
1.0 
1.1 

2.6 
.17 
.29 
.58 
4.1 

5.9 
4.5 
3.1 

3.8 
12 

12 
7.4 
6.2 
4.2 

12 

7 
49 
7 

3 
20 

w192721 
092722 
092723 
092724 

w192725 

w192726 
072727 
0 92728 

w192729 
w192730 

1.1L 
1.14 
1.84 
.54i. 

3.4L 

3 
8 
13 
4 

22 

18 
11 
18 

5.8 
29 

.1 

.1 

.1 

.14 

.2 

6.3 
6.9 
28 
11 

20 

1.2 
1.1 
1.2 

1.2 

.454 

1.1 
2.2 
3.4 

.29 

5.2 

8.1 
7.8 
9.3 
1.9 

12 

10 
9.9 
13 

5.0 
8.3 

29 
25 
42 

6 
69 

w192726 
w192727 
w192728 
w192729 
092730 

092731 
092732 
w192733 
092734 
092735 

.754 

.47l. 
1.11_ 
.57L 
.93L 

4 
5 

11 
5 

12 

6.0 
4.3 

19 
5.7 

16 

.1 

.1 

.1 

.1 

.1 

8.0 
9.0 

50 
19 

29 

.45 

.62 
1.6 
1.3 
1.7 

.65 

.68 
3.3 
1.2 
2.5 

3.3 
1.8 
7.0 
1.7L 
6.8 

7.0 
8.7 
8.9 
6.1 
9.3 

15 
9 
45 
3 

35 

w192731 
092732 

092733 
w192734 
w192735 

092736 
092737 
092738 
092739 
093126 

.904 
3.24 
.57L 
1.84 
3.24 

4 
16 
4 

11 
4 

12 
35 
5.3 

15 
9.8 

.1 

.3 

.1 

.2 

.1 

6.6 
13 
3.8 
7.9 
7.7 

.54 
1.7 
.49 
1.2 
2.0 

.54 
13 
.65 

2.1 
.56 

3.8 
12 
3.4 

11 
3.24 

5.6 
7.1 
4.6 

14 

4.2 

29 
94 
7 

41 
43 

w192736 
092737 
092738 
w192739 
w193126 

093127 
w193128 
w193129 
w193130 
w193131 

1.11. 
1.0L 
1.84 
2.4L 
1.3L 

4 
4 
7 
6 
4 

8.8 
6.0 
19 
10 
12 

.1 

.1 

.1 

.1 

.1 

13 
8.7 

21 
41 

18 

.51 

.54 

.83 
1.7 
.59 

.66 
1.1 
1.3 
.47L 
.50 

3.44 
4.8 
5.44 
7.24 
3.91_ 

3.7 
4.5 
7.3 
7.1 

5.0 

38 
240 
88 
440 

18 

093127 
093128 
093129 
w193130 
w193131 

w193132 
u193133 
w192647 
092648 
w192649 

.984 
1.5L 
.241_ 
.24L 
.814 

4 
4 
2 
1 
4 

5.7 
8.9 
1.9 

2.2 
16 

.1 

.1 

.1 

.1L 

.1L 

8.5 
29 
6.1 
5.1 

24 

.72 
2.1 
1.5 
.98 
1.4 

.72 

.89 

.48 

.37 

.86 

3.9 
4.64 
3.4 
1.8 
8.6 

4.8 
4.2 

11 
9.1 

21 

230 
30 

B 
8 
B 

093132 
w193133 
092647 

w192648 
w192649 

w192650 
409/651 
w192652 
w192651 

.714 

.92l. 
1.54 
.78L 

7 
5 
4 

3 

11 
26 
14 

6.2 

.1 

.1 

.2 

.1 

10 
7.9 

21 
37 

.38 

.49 
3.5 
2.1 

1.7 
1.6 
1.5 

.73 

9.4 
8.5 
4.7L 
2.6 

8.0 
12 
8.2 
5.2 

8 
13 

100 
36 

w192650 
w192651 
w192652 
092653 

N.) 
.t. 
N.) 

092654 1.44 6 23 .1 32 1.0 2.6 7.5 6.4 37 w192654 



					 	 	 	 	 	 	
	 		 	 	 	 	 	 	 	 	

Table 711 -- Major(minor, and trace element composition of 2S2 coal samples from West VI !Lint a reported on whole coal basis, 

Sample 

number 

Pb 

(PP.) 

Pr-S 

(ppm) 
Rb 

(ppm) 

Re-S 

(ppm) 

Sb 
(ppm) 

SC 

(ppm) 

Se 

(oem) 
Sm 

(Ppm) 
Sn-S 

(ppm) 
Sr-S 

(pp.) 
Sample 
number 

092716 
092717 
092718 
092719 
092720 

3.9 
11 
5.5 
9.5 
4.5 

3.11 
10 
5.11 
8. ,1 
3.71 

221 
19 
21 
251 
221 

0.451 
1.51 
.751 

1.21 
.541 

2.1 
.80 

1.6 
.70 
.30 

1.8 
5.3 
2.7 
3.9 
1.8 

1.5 
8.2 
.8 

4.7 
1.8 

1.0 
2.1 
1.9 
1.9 
1.1 

0.50 
1.7 
.531 

1.4 
.49 

15 
78 
34 
68 
52 

092716 
w192717 
092718 
w192719 
092720 

092721 
092722 
092723 
w192724 
092725 

7.8 
3.4 
2.4 
3.6 

13 

5.5 
4.21 
2.81 
2.21 

111 

221 
9 
7 

171 
251 

.81 

.621 

.411 

.321 
1.61 

1.1 
.40 
.40 

1.5 
.40 

2.6 
2.1 
1.2 
2.1 
2.5 

7.9 
1.7 
2.5 
.8 

2.5 

1.4 
1.4 
.90 
.90 

1.3 

.89 

.50 

.291 

.42 
1.7 

34 
47 
38 
25 
42 

w192721 
092722 
w192723 
092724 
w192725 

092726 
092727 
w192728 

5.7 
4.7 

12 

5.01 
4.81 
8.21 

191 
221 
251 

.741 

.711 
1.21 

2.0 
.50 
.30 

2.4 
2.2 
2.8 

1.8 
2.6 
3.6 

1.6 
1.3 
2.0 

.521. 

.78 
1.9 

24 
32 
42 

092726 
092727 
092728 

w192729 
w192730 

2.2 
13 

2.41 
151 

211 
28 

.361 
2.21 

.10 

.30 
.90 

4.7 
2.0 
5.7 

.1(0 
3.3 

.251 
1.61 

28 
52 

092729 
092730 

092731 5.5 3.41. 151 .501 1.S 1.8 1.8 1.0 .45 23 092731 
w192732 1.6 2.11 131 .311 .30 .9n 2.1 .70 .221 59 w192732 
w192733 5.9 5.01 241 .741 .40 2.8 4.3 1.5 .89 63 w192733 
092734 2.4 2.61 201 .381 .80 1.4 2.6 .70 .38 38 w192734 
w192735 6.2 4.21 221 .621 .70 2.6 4.1 1.4 .69 48 w192735 

092736 5.0 4.11 161 .601 .40 1.8 3.5 .80 .421 60 092736 
092737 11 151 181 2.21 1.0 5.6 5.6 2.4 2.4 80 092737 
092738 2.7 2.61 131 .381 .80 1.1 2.4 .80 .42 61 w192738 
092739 13 8.01 15 1.21 1.6 3.5 4.6 2.1 1.3 81 w192739 
093126 2.2 4.81 6 .701 .20 1.5 1.1 .60 .491 43 w193126 

09312? 2.6 5.01 S .731 .20 1.6 1.5 .60 .511 49 093127 
093128 2.9 4.61 6 .671 .20 1.7 1.2 .60 .471 87 093128 
093129 4.1 8.01 8 1.21 .30 3.0 2.3 1.1 .831 94 w193129 
093130 6.0 111 16 1.61 .40 2.6 1.0 1.1 1.11 96 093130 
093131 2.7 5.71 91 .841 .20 2.1 1.41 1.1 .591 49 w193131 

093132 2.5 4.41 6 .651 .30 2.0 2.1 .60 .461 63 w193132 
wl93133 1.6 6.71 6 .991 .20 1.8 1.51 .80 .691 39 w193133 
092647 2.9 1.11 131 .161 .20 1.3 1.41 .40 .111 27 w192647 
w192648 1.4 1.61 131 .161 .50 .30 1.6 .20 .111 22 092648 
w192649 4.7 3.71 131 .541 .10 .80 .9 .60 .381 65 092649 

w192650 6.1 3.21 131 .471. .10 2.0 .9 1.3 .331 39 092650 
092651 
00652 

10 
4.1 

4.11 
7.01 

14 
16 

.611 
1.01 

.20 
1.9 

2.7 
2.8 

1.2 
1.71 

1.1 
1.1 

.431 

.82 
39 
27 

092651 
092652 

092653 2.9 3.51 10 .521 .70 1.3 1.31 .60 .361 37 w192653 
092654 4.8 6.51 16 .951 .20 2.7 .6 1.5 .671 42 w192654 



		 	 	 		 	 	 	 	
	

	 	 		 	 	 		 	 	
	

 

 

 

Table 7h -- Major, minor, and trace element composition of 252 coal sa.frIcs from West Virginia reported on whole coal hails. 

Sample 
number 

Tb 
(Dom) 

Th 
(ppm) 

T l-S 
(ppm) 

Tm-S 
(ppm) 

U 
(Dom) 

V-S 
(Dom) 

Y-S 
(ppm) 

Yb 
(Dom) 

In 

(00m) 
Zr-S 

(ppm) 
Sample 
number 

092716 
.192717 

0.2 
.4 

3.OL 
6.0 

1.0 
1,7 

0.23L 
.75L 

2.5 
2.5 

9,9 
26 

1.7 
11 

0.7 
1.2 

8.1 
12 

2.6 
32 

.192716 

.192717 
w192718 .3 5.0 .75L .38L 3.4 18 5.0 .8 11 5.7 .192718 
.192719 .4 3.0L 1.2L .62L 2.0 21 11 1.9 6.6 55 w192719 
.192720 .2 3.0L .54L .27L .70 8.6 5.9 .6 5.2 12 w192720 

w192721 .3 4.0 1 .1 .41L 1.5 13 4.0 .7 1,9 15 w192721 
.192722 .2 3.0L .62L .31L. .80 9.3 3.0 .6 31 4.0 w192722 
.192723 .1 3.0L .41L .21L 1.9 5.7 1,9 .4 4.0 3.1 .192723 
.192724 .2 3.0L .32L .16L 1,4 7.7 6.1 .9 4.5 3.8 .192724 
.192725 .2 3.0L 1.6L .781. 1 .? 19 8.9 .9 7.8 33 w192725 

092726 .3 3.0L .74L .37L 1,9 15 7.4 .8 3.0 8.9 .192726 
.192727 .2 3,0 .714 .36L .90 11 5.6 .6 2.9 15 .192727 
.192728 .3 4.0 1.2L .61L ,99 18 7.4 .9 9,1 25 .192728 
.192729 .21. 3.0L .36L .18L .50 4.0 1.2 .3 1,7 2.4 v192729 
.192730 .5 7.0 2.2L 1.1L 1.6 22 6.9 1.5 25 72 .192730 

092731 .2 3.0L .SOL .251. .70 8.0 6.5 .9 12 6.0 .192731 
.192732 .1 3.0L .68 .16L .50 3.4 2.4 .4 2.2 8.7 .192732 
.192733 .3 4.0 .74L .37L 1.2 10 6.4 .9 2.4 27 .192733 
.192734 .2 3.OL .38L .19L .90 5.3 3.0 .4 1.8 7.6 .192734 
.192735 .2 4.0 .62L .911. 1.? 9.3 5.8 .7 7.4 19 .192735 

.192736 .1 3.0L .60L .30L .70 8.4 2.1 .4 10 4.7 092736 
w192737 .4 13 2.2L 1.1L 3.6 28 12 2.0 19 95 w192737 
w192738 .1 3.OL .65 .191. .40 5,7 3.8 .4 1.8 6.8 .192738 
.192739 .4 5.0 1.3 .59 1.7 24 14 1.0 12 25 .192739 
.193126 .2 3.CL .70L .35L .30 6.6 1,3 .4 5.5 5.4 .193126 

.193127 .3L 4.0 .73L .37L .80 4.5 1.7 .4 4.6 5.4 w193127 

.193128 .2 3.01. .67L .341. .30 7.4 2.5 .4 6.4 7.4 .193128 
w 1 c, 3129 .2 3.CL 1.2L .59L 1.5 15 3.3 .6 7,1 17 .193129 
.193130 .2 3.21. 1.61. .791. 1,7 9.3 2.8 .6 19 8.3 .193130 
.193131 .2 4.0 .94L .42L 7,3 7.5 2.1 .4 11 5,0 w193131 

.193132 .2 3.0L .65L .33L .50 7.2 1.8 .3 12 6.4 w193132 
.193133 .2 3.0L . 9 9L .50L .50 7.4 3.1 .4 13 8.0 v193133 
w192647 .5L 3.0L .'6L .14 .70 4.0 9,9 .7 3.4 5.0 .192647 
w192648 .44 3.0L .30 .08L .2UL 1.8 1.3 .1 2.6 4.6 .1 92648 
.192649 .1 3.0L .54L .2 7 L .32 7 .2 5.3 .2 14 7.6 w192649 

.192650 .3 3.0L .471_ .241. .70 8.0 5.6 .6 7,1 20 w19200 

.1 9265 1 .2 3.0L .61L .31L 1,1 1 7 8.5 ,7 4,9 13 .192651 

.192652 .3 3.0L 1.0L .52L 7.9 22 10 1.0 16 13 .192652 

.192653 .2 3.0L .52L .26L 1.9 7,3 4.9 .4 5,0 8.3 .192653 
w192654 .5 3.0L .9 5L .48L 1.3 14 7.7 .7 8.2 17 .192654 



		 	 	 	 		

 

 

Table Th -- Major, minor, and trace clement composition of 252 coal samples from West Virginia reported on whole coal basis. 

Sample Si Al Ca Mg Na K Fe Ti A9-S As Samplenumber (percent) (percent) (percent) (percent) (percent) (percent) (percent) (00,.)(percent) (wpm) number 

w192655 8 8 0 0.029 0.005 B 8 8 0.03 1,0 w192655w192656 2.3 1.4 .055 .068 .007 .075 .22 .070 .1? 1.0L w192656
w192657 7.0 3.5 .061 .16 .017 .21 .86 .10.26 6.0 w192657
v192658 1.7 .68 .038 .017 .008 .047 .17 .091 .02 1.0L w192658
w1?2659 8 L3 e .008 .008 H B B .01 1.0L w197659 

w192660 B 8 B .013 .012 t3 9 8 .01 1.0L w192660 
w 19 266 1 B 8 8 .019 .011 d li 8 .02 1.0 v192661 
v192662 H B 8 .015 .009 H 8 8 .0? 1.0 w192662 
w 1 92663 B B B .015 .016 f3 0 8 .92 1.0 w192663 
r 1 92664 8 8 8 .012 .010 8 8 8 .11 1.0 v192664 

w 1 92665 1.8 1.2 .11 .039 .006 .068 .69 .047 .01 4.0 .192665 
.192666 8 8 a .017 .010 H 8 H .02 6.0 w192666 
w192667 H 8 8 .020 .006 H 8 8 .16 6.0 v192667 



 

Table 7h -- Major, minor, and trace element composition of 2S2 coal samples from West Virginia reported on whole_coal 

Sample B-S Ba-S Be-S Bi-S Cd Ce Co Cr Cs Cu Sample 
number (Qom) (ppm) (00m) (Porn) (ppm) (ppm) (ppm) (Qom) (ppm) (ppm) number 

w192655 2.7 63 3.0 1.9L 0.10 17 4.8 11 1 . 9 30 w192655 
w192656 6.7 56 4.2 2.0L .26 14 6.4 20 2.5 76 w192656 
w192657 22 120 21 5.5L .18 52 6.2 33 1.9 40 w192657 
w192658 5.6 16 11 1.2L .04 16 4.2 8.4 .3 13 w192658 
w 1 92659 4.0 7 .6 .4L .9? 7.0 1.4 3.5 .3L 9.8 w192659 

w192660 5.3 8 .3 .4L .01 5.0 1.1 2.5 .3L 6.1 w192660 
w192661 7.4 12 1.0 .7L .02 15 4.2 4.2 .1 14 .,192661 
w192662 4.2 11 . 7 .6L .01 14 7.2 4.1 .4L 13 w 1 92 66 2 
w192663 3.6 12 .6 .6L .01 15 14 3.2 .4L 15 w192663 
w 1 92664 3.2 23 2.7 1.2L .03 23 20 11 .5L 38 w192664 

w192665 4.5 53 1.3 1.8L .03 24 5.9 11 .5 11 w192665 
w192666 4.1 32 .7 1.0L .01 20 2.8 7.9 .4 9.0 w192666 
w192667 4.6 45 5.0 2.1L .10 24 3.7 23 .4 51 w192667 



 

 

 

 

 

Table 7h -- Major, minor, and trace element comr2sition of 252 coal samplcs from West Virginia rerprtedonwholoal hash. 

Sample Dy-S Er-S Eu r Ga-S Gd-S Ge-S HI Hg HO-S Sample 
number (00m) (Dom) (Dom) (Dom) (pum) (Qom) (00m) (00.) (opm) (Dom) number 

w192655 2.8L 1.5 0.39 34 2.0 1.9 0.44L 0.5 0.010L 0.62L .192655 
.192656 2.9L 1.9 .32 81 7.7 1.1 .72 .5 .10 .631_ w192656 
w1 92637 13.01. 2.5 .87 140 22 2.0 7.5 1.7 .060 1.8L .192657 
.192658 1.8L .9 .27 20L ?.0 1,1 .67 .7 .01OL .39L .092658 
092659 .61. .2 .14 20L .5 .32 .10L .3 .010L .14L 4192659 

092660 .6 .2 .12 20L .5 .26 .08L .2 .010L .11L w192660 
.192661 1.0L .4 .28 20L 1.0 .90 .19 .2 .010L .221 .192661 
.192662 .9 .3 .23 20L .9 .64 .17 .2 .010L .701_ w192662 
.192663 .91. .4 .29 20L .9 .73 .34 .2 .010L .20L .192663 

.1 92664 2.1 1.1 .38 20L 3.4 2.0 3.8 .3 .010L .42 w192664 

092665 2.6L .8L .45 29 3.0 1.1 .57 .4 .010 .57L .192665 
.1 92666 1.4L .6 .38 20L 1.8 .81 .23 .3 .050 .32L w192666 

092667 3.1L 2.2 .55 2A 5.0 2.4 1.8 .9 .47 .68L .192667 



 

Major, minor, and trace element composition of 2S2 coal samples from West Virginia reported on whole coal basis.Table Th --

Saftple Ir-S La LI Lu Mn MO-S Nb-S Nd-S Ni-S P Santole 

number (Ppm) (ppm) (oom) (pom) (upm) (ppm) (00m) (ppm) (ppm) (ppm) number 

w192655 1.3L 5 13 0.2 17 0.97 2.5 9.7 5.5 B w192655 
w192656 
v192657 

1.4L 
3.8L 

4 
18 

46 
35 

.2 

.3 
20 
16 

1.1 
1.3 

3.0 
5.5 

8.3 
20 

11 
16 

43 
99 

w192656 
092657 

w192658 .84L 6 6.2 .1 3.6 .45 2.1 6.7 6.2 12 w192658 
w192659 .30L 3 3.2 .1L 1.2 .44 .7 8 2.2 3.6 8 092659 

092660 .24L 2 2.2 .1L 1.9 .75 .64 2.6 5.1 B v192660 
.192661 10L 6 8.6 .1 3.5 .96 .45 6.1 9.0 8 w192661 
w192662 .42L 5 8.1 .1L 2.5 1.3 .31 5.3 11 8 w192662 
w192663 .42L 5 7.6 .1L 3.1 .92 .28 6.2 10 U w192663 
w192664 .80L 7 14 .1 2.9 .58 1.2 13 13 8 w192664 

w192665 1.26 8 20 .1 21 1.S 1.1 9.8 11 22 w192665 
w192666 .68L 7 8.1 .1 6.8 2.3 .36 7.2 8.1 B w192666 
v192667 1.5L 8 17 .3 5.6 2.0 3.1 14 19 d w192667 



Table 7h -- Major, minor, and trace element composition of 252 coal san!plcs from West Virfinla rfported on whole coal hnsii. 

Sample Pb Pr-S Rb Re-S Sb Sc Se Sm Sn-S Sr-S Sample 
(ppm) (ppm) (ppm) (ppm) (ppm) numbernumber (ppm) (ppm) (ppm) (ppm) (ppm) 

092655 3.6 6.01 11 0.88L 0.40 2.3 0.7 1.4 0.621 41 w19265 5 
6.2 1.4 1.4 1.3 29 w192656w192656 16 6.11 20 .901 .49 
6.4 5.7 3.0 1.81 60 w19265 7w192657 20 171 42 2.51 3.5 
1.7 .9 1.0 1.1 32 w192658092658 6.7 3.81 161 .561 .70 
.70 1.0 .40 .24 22 w192659092659 2.4 1.41 121 .201 .10 

.50 .8 .30 .111 19 W192660w192660 1.2 1.11 111 .161 .10 

.80 1.3 1.0 .221 28 092661092661 3.2 2.21 141 .321 .10 
092662 4.2 1.9L 131 .281 .10 .80 1,3 1.0 .201 25 w192662 

.80 .9 1.0 .201 21 w192663u192663 3.9 1.91 141 .28L .20 
2.3 2.0 1.7 .371 23 092664w192664 9.5 3.61 15L .53L .80 

2.5 1.0 1.8 .571 34 w192665 
1.4 1.5 1.3 .321 19 w192666092665 4.7 5.61 10 .821 .30 

092666 2.0 3.11 141 .451 .40 
1.1 4.2 5.2 1.9 1.2 25 w192667w192667 7.6 6.61 131 .971 



		 	 	 		 	 	 	 	 	
	 			 	 	 	 	 	 	 	

Table 7h -- Maior, minor, and trace element composition of 252 coal samples from West Virginia reported on whole coal basis. 

Sample Tb Th Tl-S Tm-S U V-S Y-S Yb Zn Zr-S Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (PPm) (pent) (ppm) number 

.192655 0.3 4.0 0.88L 0.44L 1.5 18 14 0.9 6.1 41 092655 

.192656 .5 8.0 .90L .45L 12 45 14 1.6 9.9 15 w192656 

.192657 .6 12 2.5L 1.3L 6.0 50 '5 2.1 28 40 w192657 
w192658 .3 8.0 .56L .28L 1.2 9.0 6.2 .7 3.2 16 w192658 
.1 92659 .4L 3.0L .20L .10L .30 2.6 7.2 .2 1.5 7.4 w192659 

.192660 .4L 3.0L .16L .08L .20L 2.1 1.8 .1 1.6 8.5 w192660 
w192661 .2 3.0L .32L .16L .40 4.8 3.5 .4 3.1 5.8 w192661 
.192662 .2 3.0L .28L .14L .30 4.8 3.4 .3 2.2 4.5 w192662 

.192663 .2 3.0L .28L .141. .20 4.5 3.4 .3 3.4 3.4 w192663 

.192664 .3 3.0L .53L .27L 3.3 12 12 .6 12 17 w192664 

w192665 .3 3.0L .82L .41 L 1.0 15 5.8 .7 7.8 7.5 w192665 
.192666 .3 4.0 .45L .23L .90 9.9 5.0 .7 3.9 4.5 .192666 

.192667 .7 5.0 2.3.97L .49L 30 18 1.6 3.1 28 w192667 
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Summary of the analytical data from 72 Virginia coal samples 

Data on 45 Virginia coal samples have been reported by Swanson and 

others (1976). The generalized distribution of the 72 Virginia coal samples 

are shown on figure 6. other descriptive and location information is listed 

in table 8d. The 72 samples were collected from 24 different beds, three 

of the samples come from beds for which no bed identity has been received. 

The statistical data on these coals are given in tables 8a, b and c, the 

analytical data in tables 8e, f, g and h. 

In the following three paragraphs comparisons are made between the 

geometric means of analytical data on the Virginia coal samples and the 617 

samples of this report. 

The geometric means for the Bureau of Mines type of analyses (table 

8a) show lower average values for moisture, volatile matter, ash, oxygen 

and sulfur and higher values for fixed carbon, carbon, and Btu's for the 

Virginia coals compared to all the samples of this report. The higher 

fixed carbon and lower volatile matter indicate a higher rank for the 

Virginia coals. This is to be expected as the rank of coals in the 

Appalachian Region increased to the east and southeast. The ash fusion 

temperatures of the ash of Virginia coals is similar to those of all the 

samples. 

The geometric means for the major oxides in ash (table 8b) show that 

the average ash composition of Virginia coals is similar to that of all 

coals described in this report. This similarity of the ash composition 

is reflected in the similarity of the ash fusion temperature. 

Comparison of the geometric means for trace elements (table 8c) 

shows that As, Ba, and Sr are significantly higher in Virginia coals. 

The means for Cd, Cr, Co, Cu, F, Hg, Lu, Mn, Mo, Sb, Se, Tb, U and Yb are 

between the two sets of data, whereas all other elements have means that 

are significantly lower in Virginia coals. 
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Figure 6 -- DistribuLion of Virginia coal samples. 
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ranRe, :f 

cf 72 _cal f Virginia. 

,Al_ values arein 1:erce7ft except Btu/lb, ash-fusion tempera-..ures, and .`re. swelling 
index and are reported on the as-received basis. °F = 9/5°C + 32; Kcal/kg = 3.556 
(3tuilb). Leaders (---) indicate no data.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

mean Minimum Maximum mean deviation geometric mean 

Proximate and ultimate analyses 

2.7 1.6 3.3Moisture 3 1.2 11 
Volatile 
matter 30.6 18.9 36.5 30.3 1.1 31.9 

Fixed 
carbon 57.2 36.8 70.8 57 1.1 52.2 

Ash 9.2 2.0 36.6 7.4 1.9 8.8 
Bydrogen 3.95.2 5.8 5.2 1.1 5.2 
Carbon 75.2 49.2 83.8 74.9 1.1 70.5 
Nitrogen 1.4 .9 1.8 1.4 1.2 1.3 
Oxygen 7.7 5.2 16.6 7.5 1.2 9.3 

1.4 .5 4.9 1.1 1.9 1.5Sulfur 

Heat of combustion 

Btu/lb 13,430 8,786 14,912 13,380 1.1 12,590 

Forms of sulfur 

.05 .01 .31 .03 2.3 .07 
Pyritic .74 .02 3.30 .37 3.5 .65 
Organic .66 .03 2.05 .59 1.7 .80 

Sulfate 

Ash fusion temperature °C 

Initial 
deformation 1,290 1,050 1,600 1,280 1.1 1,240 

Softening 
temperature 1,340 1,110 1,6Jo 1,330 1.1 1,290 

Fluid 
temperature 1,380 1,160 1,60o 1,380 1.1 1,350 

Free Swelling 
Index 8 1 9 7.6 1.5 4.3 
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Table 8b ,--Arithmetic mean, observed range, geometric mean, and rec,metric deviation of 
ash content and contents of eleven major and minor oxides in the laboratory ash of 

72 coal samples from Virginia,' 

[All samples were ashed at 525°C; all analyses except geometri c devi ati on are in percent.) 

Observed range 
Arithmetic Geometric Geometric All Samples 

Oxi de mean Minimum Maximum mean deviation geometric mean 

(Ash) 1.y 28.0 7.9 1.9 9.46 

13 71 41 1.4 42SiO
2 

23 8 38 23 1.3 23Al 0 
2 3 

3 .45 15 2.1 2.1 1.3Ca0 

1 .23 3 .87 1.7 .78MgC 

.04 .01 .41 .03 2 .02Mn 0 

.66 .17 2.8 .52 2 .44N a20 

2.2 .5 5 1.9 1.6 1.6K20 

17 2.3 57 12 2.3 11Fe203 

1.51.2 .3 2.6 1.1 1.13TIC2 

31 .02 1.6 .16 3.1 .17P,20
5 

3.9 .61 14 3.2 2 2.03
SC 
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8c -:an, and 
-'-- 7f ': in 72 fr:m 

Virginia. 

anal,yses are in percent cr parts per million and are reported 
.:n a whcle-coal basis. Leaders ;---) indicate means could not be 
calculated because an insufficient number of analyses were above 
the detection limit.j 

Observed range 
Arithmetic Geometric Geometric All Samples 

Element mean Minim= Maximum mean deviation geometric mean 

Ag .04 .01 .13 .03 1.6 .05 
As 21 1 140 9.4 3.7 7.4 
B. 16 3.5 69 13 1.8 21 
Ba 96 15 280 80 1.9 56 
Se 2.2 .41 11 1.9 1.7 2.4 
cci .09 .02 .71 .07 1.9 .08 
Ce 16 14 58 13 1.8 15 
Co 6.7 1.6 21 5.6 1.8 5.5 
Cr 12 3 47 9.9 1.8 14 
Cs .82 .02 4 .53 2.6 .75 
Cu 17 6.9 70 16 1.5 14 
z,..., .3 .09 .9 .26 1.6 .31 
F 81 21 240 69 1.8 64 
Ga 4.3 1.2 16 3.7 1.7 5.1 
Ge 2.1 .26 13 1.5 2.3 2.9 
Hf .66 .1 2.8 .53 1.9 .65 
ng .11 .01 .33 .08 2.3 .10 
La 8.5 2 33 6.9 1.9 7.8 
Li 14 .89 57 9.5 2.6 12 
Lu .14 .1 .4 .13 1.5 .14 
:.I- 24 .75 260 14 2.7 14 
Mo 
ID 
..id 
iii 

1.9 
1.9 
9.5 
11 

.8 

.23 
2.1 
2.7 

5.3 
8.8 
35 
32 

1.7 
1.4 
8 
9 

1.6 
2.2 
1.8 
1.8 

1.8 
1.9 
9.8 
12 

Fb 5.8 .83 61 4 2.3 5.9 
Sb 1 .15 19 .67 2.1 .69 
Sc 2.9 .9 9.8 2.6 1.6 3.1 
Se 2.9 .92 7.6 2.6 1.6 2.9 
cm 1.5 .4 4.8 1.3 1.7 1.5 
Sr 100 21 580 81 2 57 
Tb .26 .1 .7 .23 1.6 .26 
U 1.5 .3 4.7 1.2 1.9 1.2 
V 16 3.3 43 13 1.9 17 
Y 7 1.8 26 5.9 1.8 7.2 
`moo .76 .3 2.1 .68 1.6 .74 
:ra 16 1.5 94 9.6 2.7 13 
...r 17 1.6 110 11 2.4 20 



	 		 	 		

	

		

 	 	
	 	

	 	

 

	

	

	

	

	
	

	

		

		

		

	 	
	

Tante :sci Pt.crriotionc for 7; t,,t u,,,,nous coil clmo(nc from Virginia 

samole state county latitude longitude formation coal bed sample sampled 
no. type thickness 

(inches) 

0910“1 viroinia tarewell 3711sSn U;91Sw oncahnnt4S Pocahontas no 4 channel 63.0 
091011 virninia tatewell 371P14n 21“24w new river lower seaboard channel 22.0 
091Ul2 virlinia Tazewell 171210n A14112w new river upper horsepen channel 3.0 
091013 virninia tazewell 37121Sn it14102w new river upper horsepen Channel 
091063 virqinia wise 365P39n 3?3927w wise Lyons channel 29.0 

0/1044 virn'nii wise 365P7An F2S??7w wise dorchester channel 14.5 
w1 010/.5 virr iola wiSi! 365373n K73942w wise dorchester channel 17.0 
091066 virninia wise 365716n 82S4w wise dorchester channel 12.0 
091067 virqinia wise 365716n g:;254w wise dorchester channel 26.0 
wl 9106S virginia wise 365807n 12404?w wise Lyons channel 22.0 

001069 viroinia wise 365R23n 923942w wise dorchester channel 25.0 
w191134 virqinia wise 3A5916n ft?i?40w w ise blair marker channel 8.0 
091115 virninia wise 365QS6n R2t5114 wise clintwood marker channel 16.0 
0 )11 36 virninia wise 370010n 1171510w wise blair channel 22.0 
w191323 virginia wise 365833n 8??M3rw norton upper banner channel 26.0 

001329 virginia wise 165813n A2 ,A5Rw norton upper banner channel 30.0 
0913in virlini wise 3791 51n R23531w wise hla)r channel 27.0 
001131 virninia wise 37010Rn 871102w wise upper standiford channel 40.0 
w191 SST vier r,ia wise 365012n 321033w wise lyons channel 28.0 
w191333 vi rqinia wise 370310n 323800w wise lower standiford channel 32.5 

w101134 virnini a wise 370012n 821244w wise clintwood channel 38.0 
091315 v irginia wise 365714n 1212SPw wise dorchester no 4 channel 22.0 
0913Co virqinia wisp '.65714n 8212SQw wise dorchester no 3 channel 11.0 
001317 viroinia wise c65936n M23057w wise dorchester no 3 channel 21.0 
091338 virqinia wise 3711S7n 82351Rw wise clintwood channel 17.0 

001121 virninia tarewell 371600n A12645w new river war creek channel 23.0 
0125,1 6 virqinii wise 365015n R2374gw wise blair marker channel 10.0 

092547 virninia wise 165P29n 923215w w iso dorchester channel 16.0 

0925;-,1 virninia wise 365911n 821014w wise dorchester channel 23.0 

097539 virqinia wise 365428n 821235w wise dorchester channel 6.0 

w1 925',1 viroinia wise 365412n 822111 w norton raven channel 15.0 

092501 v irlinia wise 370(107n 1,2•S30w wise blair channel 36.0 

092502 viroinia wise 371148n 82 ,..)1Aw wise dorchester channel 34.0 

092549 viroinia wise 1654?7n 921235w wise dorchester channel 10.0 

w192a+I:I virgin( 1 wise 365,127n 82 723riw wise dorchester channel 11.0 



	 	 	

	 	 	

	 	 	
	 	
	 	

	 	

	 	

	 	

	 	
	 	
	 	
	 	 	

	 	
	 	
	 	
	 	 	
	 	

	 	 	
	 	 	
	 	
	 	
	 	 	

	 	 	
	 	 	

	 	

	 	

	 	

	 	
	 	

	 	
	 	 		
	 	 		

	 	 		
	 	
	 	
	 	

	 	

	 	
	 	

'Bole bd Descriptions for 72 bituminous cosi samples from Virginia continued 

sampl.! SIAIP COunty latilune lOnnitude 'formation coal bed tampie Salable() 
no. type thickness 

(inches) 
w1V7Aff virltnta vtrr I', 17m .7tIWw wise hlair channel 39.0 
wlY26 2, wirqini.. ... , i,. 1650S4n 4"S1,,,,, wISP Clintwood* channel 18.0 
w 197'' virnin la WISP 3r,S717n 1,7%:..,(.4 vlse dorchester channel 37.0 
v1Q76)4 vIrgini4 wis. 3ti5113n A;S1?7. wit, blair channel 27.0 
092615 viroinia wise 370158n 97351()w wise clintwood channel 18.0 

w102Nri vIrqtr114 ructott 365141n 4)1106w nnrtnn kennedy channel 24.0 
.117417 vIrolnid russell 37314)n A;(4, 22. norton ally channel 25.0 
01?6t"i v‘raini4 wise 370158n 575',I0w WISP clintwnod channel 17.0 
042600 vIrrilnia wise 370S)7n R2171fly wisp imboden channel 28.0 
092610 viroinia lickenson 370556n )123015w wise clintwood marker channel 19.0 

00:611 virqini4 diCkmnson S70671n 4 ,305nv vise eagle channel 32.0 
092612 viroinia dickenson 170112n R21529w wise clintwood channel 28.0 
092 103 virginia wise 17(104An A)1321. vise clintwood channel 11.0 
0??617 virqInla wics. 165529n 92711(1w nortnn hog wallow channel 21.0 
0926” virninia dickenson 370214n 372h57w norton upper banner channel 9.0 

w1 12A 10 viruinia dick.nton 370214n P22P52v norton upper banner channel 9.0 
0 4,7'10 virnInia dickenson 37(1214n F2)PC2w norton upper banner channel 23.0 

v1 127' 1 virginij wise 370(14 0n R)33l1w wis• clintwood channel 20.0 

w1 127q2 virninia wise 37nr4In R?3.5?1W WISP clintwood channel 10.0 
w 1CO2703 virginia wise 370(146n 82337qw wise blair marker channel 18.0 

012/".4 vIrnini* dickenson 37(1015n g?755nw norton upper banner channel 52.0 

w117 7r.5 virninia dickAnson 370015n q??5Sflw nnrtnn upper banner channel 58.0 

017/.1!. virninia russell 355445n F1l1fIlw norton jawbone channel 40.0 

012707 virginl) russell 570190n 420055w norton jawbone channel 78.0 

w1 9 270A virginia russell 365741n 1)1447w norton jawbone channel 50.0 

0177)1 viruinia russell 170n07n (1)110!w norton tiller channel 51.0 

w1954,i5 virninIJ wise .565 1 71n A74017. w ise blair channel 20.0 

wl,t6/.4 viruinia wit. S6S411n 1:!7052w norton jawbone channel 42.0 
0 /36'.S virninia dickenson 37(1110n 871.M77w nortnn no data entered channel 27.0 

w1 136,i6 Virginia dickenson 3703%On A70,417w nnrton no data entered channel 34.0 

wiqlhi•/ viroint4 ileliencon 571150n R76R77w norton no data entered channel 59.0 

w1)160' 
07t6',9 

vtrtlini4 
virqtnia 

bucnan4n 
hurtl.snAn 

1/1SrIn 
3715r2n 

MflUS ).w 
R?Incl. 

vier 
wacr 

blair 
hlair 

channel 
channel 

12.0 
8.0 

0141,7q virqini. h u ch4nan 3715n)n •t2lliS1w WISP blair channel 9.0 
w19167, ,,virginia huch4n4n 37161.4n 8)1U24w norton splash dam channel 37.0 

w11WS 
virqin14 
vtrninia 

hurhanan 
huchan4n 

1/14t8n 
S71747n 

S21c124w 
A71S0'.w 

norton 
WISP 

splash 
hlair 

dam channel 
channel 

35.0 
21.0 
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Table 8e.-- Proximate and ultimate analyses, heat content, forms-of-aulfurr free-swelling index and ash fusion temperature determination, 
for 72 coat samples from Virginia--continued 

Forms of sulfur Ash fusion temperature C 

Sample Air-dried Free Initial 

number loss Sulfate PyritiC Organic swelling deform. soften. fluid 

091030 0.0 0.02 0.17 0.43 1.0 1,105 1,170 1,?35 
.02 .18 .46 
.02 .20 .49 

w191031 .0 .02 .13 .54 1.0 1,375 1,440 1,500 
.02 .13 .55 
.03 .17 .69 

w191032 .0 .02 .19 .62 9.0 1,195 1,240 1,305 
- - .02 .19 .63 

• ADM. .02 .20 .65 

.0091033 .02 .45 .55 9.0 1,165 1,225 1,300 
••• AD AD .02 .46 .56 
MD .1 OD .02 .48 .59 

091063 .0 .02 1.83 1.26 9.0 1,120 1,175 1,220 
AD .02 1.88 1.29 

.02 2.01 1.38 

091064 .0 .04 .67 .81 9.0 1,055 1,110 1,215 
.40 .04 .68 .83 

D. DEM. .04 .73 .89 

091065 .0 .02 .06 .49 9.0 1,315 1,390 1,455 
• ADD. .02 .06 .50 
AO .02 .06 .53 

091066 .0 .02 .23 .68 9.0 1,430 1,500 1,540 
.02 .24 .70 
.02 .26 .76 

.0091067 .02 .13 .44 9.0 1,540 0 0 
MD AD .02 .13 .45 
- - .02 .15 .52 

w191068 .0 .02 2.03 1.07 9.0 1,100 1,150 1,215 
- - .02 2.07 1.09 

.02 2.19 1.16 

091069 .0 .02 1.94 .91 9.0 1,090 1,140 1,180 
.02 2.01 .94 
.02 2.13 1.00 

w191134 .0 .04 .07 .60 8.0 1,405 1,455 1,600 
- - - .04 .07 .64 

.05 .08 .70 
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Table 8..-- Proximate and ultimate analyses, heat content, forms-of-sulfur. free-swelling index and ash fusion temp nature determinations 
(or 72 coal samples from Virginia. 

(All analyses except Kcal/kg, Btu, free-swelling-index and ash fusion temperatures in percent. Tor each sample number, the analyses are 
reported three ways; first, as received. second, moisture free, and third, moisture and ash free. All analyses by Coal Analysis Section 
Department of Energy, Pittsburgh, Pa. B means not determined. 0 for ash fusion temperatures means greater than 1600'C. 

Prosi ate Analysis Ulti ate Analysis Neat of Combustion 

Sample 
nunbe► Moisture 

Volatile 
matter 

fixed 
tarpon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Ktal/kg 

091030 6.4 18.9 
20.2 
21.7 

68.? 
72.9 
78.3 

6,5 
6.9 
---

4.7 
4.3 
4 . 6 

77.3 
82.6 
88.7 

1.5 
1.6 
1 . 7 

9.4 
4.0 
4 . 3 

0.6 
.6 
.7 

7,330 
7,830 
6. 4 2 0 

13,200 
14,100 
15,150 

091(131 2.7 2 3. 8 
24.5 

54.3 
55.8 

19.2 
19.7 

4 . 4 
4.2 

66.3 
68.1 

1 . 2 
1.2 

8 . 2 
6.0 

.7 

.7 
6,480 
6,660 

11,660 
11,980 

30.S 69.5 5.2 64.9 1.5 7.4 .9 8,290 14,930 

091032 1.8 24.0 
24.4 

70.8 
72.1 

3.4 
3.5 

4.9 
4.8 

83.8 
85.5 

1.4 
1.4 

5.7 
4.2 

.8 

.8 
8,240 
8.400 

14,640 
15,110 

25.3 74.7 5.0 88.4 1.5 4.3 .8 8,700 15,650 

091033 1.4 23.4 70.0 5.2 5.0 81.9 1.3 5.6 1.0 8,090 14,570 
23.7 71.0 5.3 4.9 83.1 1.3 4.4 1.0 8,210 14,780 
25.1 74.9 5.2 87.7 1.4 4.7 1.1 8,670 15,600 

091063 2.6 34.8 56.3 6.3 5.3 76.1 1.4 7.8 3.1 7,650 13,770 
35.7 
38.2 

57.8 
61.8 

6.5 5.1 
5.5 

78.1 
83.5 

1.4 
1.5 

5.6 
6.o 

3.2 
3.4. 

7,850 
8.400 

14,140 
15,120 

091064 2.0 32.6 58.7 6.7 5.3 77.5 1.5 7.5 1.5 7,720 13,900 
33.3 
35.7 

59.9 
64.3 

6.8 5.2 
5.6 

79.1 
84.9 

1.5 
1.6 

5.8 
6.3 

1.5 
1.6 

7,880 
6,460 

14,180 
15,220 

091063 1.3 35.2 57.2 6.3 5.7 79.2 1.7 6.5 .6 7,910 14,230 
35.7 58.0 6.4 5.6 80.2 1.7 5.4 .6 8,010 14.420 
38.1 61.9 6.0 85.7 1.8 5.8 .6 8,560 15,400 

091066 2.3 33.0 56.3 8.4 5.3 75.8 1.5 8.1 .9 7,560 13,600 
33.8 57.6 8.6 5.2 77.6 1.5 6.2 .9 7.730 13,920 
37.0 63.0 5.6 84.9 1.7 6.8 1.0 8,460 15.230 

w191067 1.3 31.1 53.1 14.5 S.0 71.6 1.5 6.8 .6 7,120 12,820 
31.5 53.8 14.7 4.9 72.5 1.5 5.7 .6 7,220 12,990 
36.9 63.1 5.8 85.0 1.8 6.7 .7 8.460 15.230 

091068 1.9 36.5 56.1 5.5 5.4 77.4 1.4 7.2 3.1 7,840 14,120 
37.2 57.2 5.6 5.3 78.9 1.4 5.6 3.2 8.000 14,390 
39.4 60.6 5.6 83.6 1.5 6.0 3.3 8,470 15,250 

091069 3.6 32.9 58.0 5.5 5.4 74.8 1.5 9.9 2.9 7,670 13,810 
34.1 60.? 5.7 5.2 77.6 1.6 7.0 3.0 7,960 14,330 
36.2 63.8 5.5 82.3 1.7 7.4 3.2 6.440 15,190 

1,191114 6.2 32.1 54.0 7.6 5.6 74.4 1.4 10.3 .7 7,410 13.330 
34.3 57.6 8.1 5.2 79.3 1.5 5.1 .7 7,900 14,210 
37.4 62.6 --- 5.7 86.3 1.6 5.6 .8 8,5v0 15,460 



	 	 	

Table 8e.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 72 coal samples from Illrglnin--continued 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample 
number Moisture 

Volatile 
matter 

Fixed 
carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

091135 2.9 32.2 53.5 11.4 5.0 72.2 1.5 7.1 2.8 7,240 13,030 
33.2 55.1 11.7 4.8 74.4 1.5 4.7 2.9 7,460 13,420 

-- 37.6 62.4 5.5 84.2 1.8 5.3 3.3 8,450 15,200 

w191136 6.4 31.2 59.6 2.8 5.7 78.4 1.5 10.9 .7 7,760 13,970 
--- 33.3 63.7 3.0 5.3 83.8 1.6 5.6 .7 8,290 14,930 

34.4 65.6 5.5 86.3 1.7 5.7 .8 8,550 15,390 

091328 1.4 34.1 60.8 3.7 5.4 81.5 1.5 7.3 .6 8,110 14,600 
34.6 61.7 3.8 5.3 82.7 1.5 6.1 .6 8.230 14,810 
35.9 64.1 5.5 85.9 1.6 6.4 .6 8,550 15.380 

w191329 1.7 35.2 58.0 5.1 5.4 80.4 1.3 7.3 .5 8,010 14,410 
--- 35.8 59.0 5.2 5.3 81.8 1.3 5.9 .5 8,140 14,660 
... 37.8 62.2 --- 5.6 86.3 1.4 6.2 .5 8,590 15,460 

w191330 2.7 32.0 53.7 11.6 5.0 72.5 .9 7.6 2.4 7,240 13,030 
32.9 55.2 11.9 4.8 24.5 .9 5.3 2.5 7,440 13,390 
37.3 62.7 5.5 84.6 1.1 6.1 2.8 8,450 15,200 

.001331 4.9 32.3 57.5 5.3 5.6 76.5 1.1 9.9 1.6 7,620 13,710 
--- 34.0 60.5 5.6 5.3 80.4 1.2 5.8 1.7 8,010 14,420 

36.0 64.0 5.6 85.2 1.2 6./ 1.8 8.480 15,270 

w191332 3.9 35.0 55.0 6.1 5.4 76.3 1.0 8.2 3.0 7,650 13,770 
36.4 57.2 6.3 5.2 79.4 1.0 4.9 3.1 7,960 14,330 
38.9 61.1 5.5 84.8 1.1 5.3 3.3 8,500 15,300 

w191333 4.3 35.8 57.0 2.9 5.7 79.7 1.1 9.7 .9 7,940 14,290 
37.4 59.6 3.0 5.5 83.3 1.1 6.1 .9 8.300 14,930 
38.6 61.4 5.6 85.9 1.2 6.3 1.0 8,550 15,400 

w191334 1.5 33.5 54.6 10.4 5.0 73.5 1.2 5.5 4.4 7,380 13,290 
34.0 55.4 10.6 4.9 74.6 1.2 4.2 4.5 7,500 13.490 
38.0 62.0 5.5 83.4 1.4 4.7 5.0 8,380 15,090 

091335 3.4 35.0 59.1 2.5 5.7 80.3 1.2 9.2 1.1 7,920 14,260 
-- 36.2 61.2 2.6 5.5 83.1 1.2 6.4 1.1 8.200 14,760 

37.2 62.8 --- 5.7 85.3 1.3 6.6 1.2 8.420 15.150 

w191336 2.5 36.1 59.2 2.2 5.6 80.7 1.2 9.1 1.2 8.060 14,500 
37.0 60.7 2.3 5.5 82.8 1.2 7.1 1.2 8,260 14,870 
37.9 62.1 5.6 84.7 1.3 7.2 1.3 8.450 15,220 

091337 3.5 34.4 58.5 3.6 5.6 79.0 1.2 9.5 1.1 7,830 14,100 
35.6 60.6 3.7 5.4 81.9 1.2 6.6 1.1 8.120 14,610 
37.0 63.0 5.6 85.0 1.1 6.9 1.2 8.430 15,180 



	

	 	

Table Proximate and ultimate Analyses, hest content, forms-of-sulfur, free-swellint index And Ash fusion temperature determinations 
for 72 coal sample. from 1firEinia--coniinucd 

forms of sulfur Ash fusion temperature C 

Sample Air-dried free Initial 
nueoer loss Sulfate Pyritic Organic swelling deform. soften. fluid 

. .._. _ ... 

091135 0.0 0.22 1.77 0.77 7.5 1.145 1,240 1,320 
.23 1.82 .79 
.26 2.07 .90 

091136 .0 .02 .03 .64 9.0 1.600 0 0 
.02 .03 .68 
.02 .03 .70 

091326 .0 .02 .06 .55 8.S 1,375 1,425 1.475 
.02 .06 .56 
.02 .06 .58 

w191329 .0 .02 .02 .47 9.0 1.375 1,535 1,540 
.02 .02 .48 
.02 .02 .50 

w191330 .0 .04 1.99 .33 8.5 1,255 1,370 1,410 
.04 2.05 .34 
.05 2.32 .39 

091331 .0 .25 1.00 .38 9.0 1,200 1.315 1.365 
.26 1.05 .40 
.28 1.11 .42 

091332 .0 .02 2.12 .91 9.0 1,150 1.210 1,245 
..... .02 .952.21 
..... .02 2.36 1.01 

v191333 .0 .02 .22 .62 9.0 1,370 1.420 1.480 
.02 .23 .65 
.02 .24 .67 

v191334 .0 .02 3.30 1.09 9.0 1,140 1.205 1,225 
.02 3.35 1.11 
.02 3.75 1.24 

09133S .0 .02 .30 .78 9.0 1,100 1,165 1,205 
.02 .31 .81 
.02 .32 .83 

w191336 .0 .07 .52 .59 9.0 1,100 1,195 1.245 
.07 .53 .61 
.07 .55 .62 

w191 33? .0 .02 .26 .82 9.0 1,125 1,173 1.225 
.02 .27 .85 
.02 .28 .88 



	 	

 

Table 8..-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations
for 72 conl sAmples from VrOntn--continuod 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample 
number Moisture 

volatile 
matter 

Fixed 
carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

091338 3.9 34.3 51.3 10.5 5.2 71.8 1.2 8.0 3.3 7,210 12,980 
--- 35.7 53.4 10.9 5.0 74.7 1.2 4.7 3.4 7,500 13,510 
--- 40.1 59.9 --- 5.6 83.9 1.4 5.3 3.9 8.420 15,160 

w191521 2.8 26.8 
27.6 

66.1 
68.0 

4.3 
4.4 

5.1 
4.9 

82.0 
84.4 

1.2 
1.2 

6.6 
4.2 

.8 

.8 
8.020 
8,250 

14,430 
14.850 

28.8 71.2 5.2 88.3 1.3 4.4 .9 8,630 15.530 

w192586 4.5 29.3 50.0 16.2 4.9 65.9 1.4 8.9 2.7 6.590 11,870 
--- 30.7 52.4 17.0 4.6 69.0 1.5 5.1 2.8 6.910 12.430 

36.9 63.1 --- 5.5 83.1 1.8 6.2 3.4 8,320 14,970 

092587 2.3 32.4 58.5 6.8 5.4 75.4 1.7 .9 7,760 13.970 
33.2 59.9 7.0 5.3 77.2 1.7 7.9 .9 7,940 14,300 
35.6 64.4 5.7 82.9 1.9 8.5 1.0 8,540 15,370 

w192588 2.6 31.5 62.1 3.8 5.4 80.3 1.6 7.7 1.2 7,980 14,370 
32.3 63.8 3.9 5.2 82.4 1.6 5.5 1.2 8.200 14.750 
33.7 66.3 ...... 5.5 85.8 1.7 5.8 1.3 8,530 15.350 

092589 4.0 32.6 57.5 5.9 5.7 77.7 1.6 8.3 .8 7,720 13,900 
--- 34.0 59.9 6.1 5.5 80.9 1.7 4.9 .8 8.040 14.480 
--- 36.2 63.8 --- 5.8 86.2 1.8 5.3 .9 8,570 15,430 

w192590 2.6 33.9 53.0 10.5 5.2 72.9 1.1 5.4 4.9 7,410 13.340 
34.8 54.4 10.8 5.0 74.8 1.1 3.2 5.0 7,610 13,700 
39.0 61.0 5.7 83.9 1.3 3.6 5.6 8.530 15,350 

w192591 11.0 28.2 54.1 6.7 5.5 68.9 1.4 16.6 .9 6,670 12,010 
31.7 60.8 7.5 4.8 77.4 1.6 7.7 1.0 7,500 13,490 
34.3 65.7 5.2 83.7 1.7 8.3 1.1 8.110 14,590 

w192592 4.4 27.5 59.5 8.6 5.1 74.9 1.7 8.7 1.0 7,440 13,400 
28.8 62.2 9.0 4.8 78.3 1.8 5.0 1.0 7,790 14,020 
31.6 68.4 5.3 86.1 2.0 5.5 1.1 8,560 15,400 

092599 2.4 30.2 55.6 12.4 5.1 71.5 1.4 7.3 2.3 7,130 12,830 
30.9 56.4 12.7 5.0 73.3 1.4 5.3 2.4 7,300 13,150 
35.4 64.6 5.7 83.9 1.6 6.1 2.7 8.370 15,060 

w192600 1.2 32.2 57.3 9.3 5.3 76.7 1.5 6.5 .7 7,640 13,760 
--- 32.6 58.0 9.4 5.2 77.6 1.5 5.5 .7 7,740 13,930 
--- 36.0 64.0 5.8 85.7 1.7 6.1 .8 8.540 15,370 

w192601 3.9 32.2 61.9 2.0 5.8 81.3 1.6 8.8 .5 8,050 14,490 
Iv 
ON 

33.5 
34.2 

64.4 
65.8 

2.1 5.6 
5.7 

84.6 
86.4 

1.7 
1.7 

5.5 
5.7 

.5 

.5 
8.380 
8.550 

15,080 
15.400 

n) 



	

	 	 	 

Tabl• Proximate and ultimate Analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations
for 72 coal samples from VIrrinla--concfnued 

Forms of sulfur Ash fusion temperature C. 

Sample Air•dried free Initial 
number loss Sulfate Pyritic Organic swelling deform. soften. fluid 

091338 0.0 0.02 2.32 0.99 6.3 1.150 1.245 1,265 
.02 2.41 1.03 
.02 2.71 1.16 

091321 .0 .13 .11 .55 9.0 1,290 1,320 1.175 
... .13 .11 .57 
... .14 .12 .59 

092586 .0 .02 1.37 1.27 9.0 1,170 1,235 1,320 
..- .02 1.43 1.33 
--. .03 1.73 1.60 

w19238? .0 .02 .25 .62 9.0 1,423 1,480 1,533 
.02 .26 .63 
.02 .28 .68 

092566 .0 .02 .50 .67 9.0 1,110 1,155 1,223 
.02 .51 .69 
.02 .53 .72 

w192569 .0 .02 .06 .68 9.0 1,540 0 0 
.02 .06 .71 
.02 .07 .75 

092590 .0 .02 2.85 2.05 7.0 1,150 1,200 1,255 
.02 2.93 2.10 
.02 3.28 2.36 

092591 .0 .02 .23 .65 2.0 1,265 1,313 1,355 
•-- .02 .26 .73 
..- .79.02 .28 

092592 .0 .02 .24 .72 8.5 1.480 1,530 1,540 
.02 .25 .75 
.02 .28 .83 

092599 .0 .02 1.93 .32 8.5 1.305 1,370 1.440 
.02 1.98 .33 
.02 2.27 .38 

w192600 .0 .02 .50 .17 8.0 1,455 1,525 1,540 
.02 .51 .17 
.02 .56 .19 

w192601 .0 .02 .18 .34 9.0 1.320 1,390 1,443 
.02 .19 .35 
.02 .19 .36 



	  

	

Table 14.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 72 coal samples from Virginia--continued 

Forms of sulfur Ash fusion temperature C. 

Sample 
number 

Air-dried 
loss Sulfate Pyritic Organic 

free 
swelling 

Initial 
deform. soften, fluid 

w192602 0.0 0.31 0.28 0.26 8.0 1,520 1,540 0 
_ - .32 .29 .27 

.35 .32 .30 

w192603 .0 .02 .96 1.14 9.0 1,095 1,155 1.180 
- - .02 1.00 1.18 

.02 1.05 1.25 

w192604 .0 .02 .64 .48 9.0 1.360 1.430 1,480 
.02 .67 .50 
.02 .70 .53 

w192605 .0 .17 .28 .47 8.5 1,355 1,420 1,455 
000040 .18 .29 .49 
••• AD .19 .32 .53 

w192606 .0 .02 .48 .28 8.0 1,305 1,375 1,445 
- - .02 .49 .29 

.03 .61 .36 

w192607 .0 .02 .66 .03 8.0 1.320 1,380 1.440 
.02 .69 .03 

MP 0140 .02 .76 .03 

w192608 .0 .02 .15 .40 9.0 1.090 1.175 1.215 
40.. .02 .15 .41 

.02 .16 .43 

w192609 .0 .02 1.70 .97 9.0 1.060 1.115 1,165 
.40 .02 1.75 1.00 

.02 1.87 1.07 

w192610 .0 .02 .26 .76 9.0 1.350 1,415 1,480 
-- .02 .27 .78 

.02 .27 .80 

w192611 .0 .02 2.02 .71 9.0 1.095 1,155 1.190 
.02 2.07 .73 

- - .02 2.17 .76 1,.) 

w192612 .0 .02 
.02 

.67 

.69 
.42 
.43 

9.0 1,100 1,230 1.325 
cn 
.P--

- - .02 .71 .45 

w192613 .0 .02 2.20 1.12 9.0 1.075 1,140 1,215 
40 .04 .02 2.34 1.19 

.U2 2.58 1.31 



	 	

	

Table 8e.-- Proximate and ultimata analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinationsfor 72 coal samples from Virginia-continued 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample 
number Moisture 

Volatile 
matter 

Filled 

carbon Alti Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/mg Btu/lb 

f,..) 
ON 
t.n 

w192602 2.9 
---
...... 

29.9 
30.8 
33.9 

38.2 
59.9 
66.1 

9.0 
9.3 
---

5.4 
5.2 
5.8 

75.7 
78.0 
85.9 

1.3 
1.5 
1.7 

7.6 
5.2 
5.7 

0.8 
.8 
.9 

7,310 
7,730 
8,520 

13.510 
13,910 
15,330 

002603 3.7 
...... 
...... 

34.9 
36.2 
38.2 

56.4 
58.6 
61.8 

3.0 
5.2 
---

5.7 
5.5 
5.8 

77.0 
80.0 
84.3 

1.4 
1.5 
1.5 

8.8 
5.7 
6.0 

2.1 
2.2 
2.3 

7,700 
8,000 
8,430 

13,860 
14,390 
15,180 

w102604 4.3 
...... 
...... 

32.3 
33.8 
35.6 

58.5 
61.1 
64.4 

4.9 
5.1 
---

5.6 
5.4 
5.6 

77.8 
81.3 
85.7 

1.6 
1.7 
1.8 

9.0 
5.4 
5.7 

1.1 
1.1 
1.2 

7,720 
8.060 
8.500 

13,890 
14,310 
15,300 

w19260S 4.1 
.... 
...... 

30.2 
31.5 
34.2 

58.1 
60.6 
65.8 

7.6 
7.9 
---

5.5 
5.3 
5.7 

76.2 
79.5 
86.3 

1.6 
1.7 
1.8 

8.2 
4.8 
5.2 

.9 

.9 
1.0 

7,550 
7,870 
8.550 

13,590
14,170 
15,390 

092606 2.4 
...... 
...... 

27.9 
28.6 
35.6 

50.4 
51.6 
64.4 

19.3 
19.8 
...... 

4.8 
4.6 
5.8 

67.2 
68.9 
85.8 

1.4 
1.4 
1.8 

6.5 
4.5 
5.6 

.8 

.8 
1.0 

6,650 
6.810 
8,490 

11,970 
12,260 
15.290 

w192607 4.6 
,...... 

.... 

27.3 
28.6 
31.4 

59.6 
62.5 
68.6 

8.5 
8.9 
---

5.1 
4.8 
5.3 

74.6 
78.2 
85.8 

1.2 
1.3 
1.4 

9.9 
6.1 
6.7 

.7 

.7 

.8 

7,300 
7.650 
8.400 

13,140 
13,770 
15,120 

w192608 3.1 
--

...... 

30.1 
31.1 
32.3 

63.0 
65.0 
67.7 

3.8 
3.9 
---

5.5 
5.3 
5.5 

80.7 
83.3 
86.7 

1.6 
1.7 
1.7 

7.8 
5.2 
5.4 

.6 

.6 

.6 

8,020 
8,270 
8,610 

14,430 
14,890 
15,500 

092609 2.6 
--

33.8 
34.7 

57.2 
58.7 

6.4 
6.6 

5.4 
5.2 

76.7 
78.7 

1.5 
1.5 

7.3 
5.1 

2.7 
2.8 

7,690 
7,900 

13.850 
14,220 

...... 37.1 62.9 --- 5.6 84.3 1.6 5.5 3.0 8,460 15,220 

092610 3.0 
...... 
.. 

31.6 
32.6 
33.4 

63.1 
63.1 
66.6 

2.3 
2.4 
---

so 
5.3 
5.5 

81.8 
84.3 
86.4 

1.6 
1.6 
1.7 

7.8 
5.3 
5.4 

1.0 
1.0 
1.1 

8,110 
8,360 
8,560 

14,590 
13,040 
13,410 

092611 2.3 
...... 

33.4 
34.2 

59.6 
61.0 

4.7 
4.8 

5.5 
5.4 

79.1 
81.0 

1.5 
1.5 

6.4 
4.5 

2.8 
2.9 

7,930 
8,110 

14,270 
14,610 

...... 35.9 64.1 ...... 5.6 85.1 1.6 4.7 3.0 8,520 15,340 

w192612 2.? 
...... 

32.8 
33.7 

61.3 
63.0 

3.2 
3.3 

5.6 
5.4 

79.9 
82.1 

1.5 
1.5 

8.7 
6.5 

1.1 
1.1 

7,950 
8,170 

14,310
14,710 

...... 34.9 65.1 --- 5.6 84.9 1.6 6.7 1.2 8.450 15,210 

092613 6.0 
---
--

28.2 
30.0 
33.1 

57.1 
60.7 
66.9 

8.7 
9.3 
---

5.2 
4.8 
5.3 

71.8 
76.4 
84.2 

1.5 
1.6 
1.8 

9.5 
4.4 
4.9 

3.3 
3.5 
3.9 

7,120 
7,570 
8.340 

12,810 
13,630 
15,020 



	

 

	

     

	 	
	 	 	 		 		 			 	

 

	

Table 8e.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 72 coal samples from Virginia-continued 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample
number Moisture 

Volatile 
matter 

Fixed 
carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg 8tu/lb 

101 9 76 97 3.0 
MD 

MOO/OM 

31.7 
32.7 
36.4 

55.4 
57.1 
63.6 

9.9 
10.2 

5.0 
4.8 
5.4 

74.1 
76.4 
85.1 

1.4 
1.4 
1.6 

8.8 
6.3 
7.0 

0.8 
.8 
.9 

7,290 
7,520 
8,370 

13,130 
13,530 
15,070 

w192698 2.6 28.0 
28.7 
31.2 

61.8 
63.4 
68.8 

7.6 
7.8 

5.2 
5.0 
5.5 

78.2 
80.3 
87.1 

1.6 
1.6 
1.8 

6.2 
4.0 
4.3 

1.2 
1.2 
1.3 

7,770 
7,980 
8.650 

13,980 
14,360 
15,570 

w192699 2.0 

• ANI. 

30.0 
30.6 
31.8 

64.3 
65.6 
68.2 

3.7 
3.8 
•••••••••• 

5.3 
5.2 
5.4 

82.6 
84.3 
87.6 

1.8 
1.8 
1.9 

5.8 
4.1 
4.3 

.9 

.9 
1.0 

8.210 
8,370 
8.700 

14.770 
15,070 
15,660 

w192700 2.8 25.9 
26.6 
29.2 

62.8 
64.6 
70.8 

8.5 
8.7 

.11• 

5.0 
4.8 
5.3 

77.9 
80.1 
87.8 

1.5 
1.5 
1.7 

6.4 
4.0 
4.4 

.8 

.8 

.9 

7.670 
7,890 
8.650 

13,810 
14,210 
15,570 

092701 2.1 
- - -
•• •IND 

31.9 
32.6 
34.7 

60.0 
61.3 
65.3 

6.0 
6.1 

5.3 
5.2 
5.5 

79.0 
80.7 
86.0 

1.8 
1.8 
2.0 

7.1 
5.3 
5.7 

.8 

.8 

.9 

7.880 
8.040 
8,570 

14,180 
14,480 
15,420 

w192702 4.0 

AO •••• 

22.6 
23.5 
38.0 

36.8 
38.3 
62.0 

36.6 
38.1 

3.9 
3.6 
5.8 

49.2 
51.2 
82.8 

1.1 
1.1 
1.9 

8.3 
4.9 
8.0 

.8 

.8 
1.3 

4.880 
5.080 
8.220 

8.790 
9,150 

14.790 

w192703 3.9 
410 

30.3 
31.5 
33.3 

60.7 
63.2 
66.7 

5.1 
5.3 
---

5.5 
5.3 
5.6 

78.8 
82.0 
86.6 

1.7 
1.8 
1.9 

8.1 
4.8 
5.1 

.9 

.9 
1.0 

7,810 
8,130 
8,590 

14,060 
14,630 
15,450 

w192704 2.4 

MP OD .110 

25.4 
26.0 
34.5 

48.3 
49.5 
65.5 

23.9 
24.5 

OD 00 

4.4 
4.2 
5.6 

63.0 
64.5 
85.5 

1.4 
1.4 
1.9 

6.6 
4.6 
6.1 

.7 

.7 

.9 

6,190 
6.350 
8,400 

11,150 
11,420 
15,120 

w192705 2.0 

- -

29.1 
29.7 
34.3 

55.8 
56.9 
65.7 

13.1 
13.4 
---

4.9 
4.8 
5.5 

73.6 
75.1 
86.7 

1.6 
1.6 
1.9 

6.3 
4.6 
5.3 

.6 

.6 

.7 

7,280 
7,420 
8.570 

13,100 
13.360 
15,430 

w192706 1.6 
GO MP 

28.1 
28.6 
34.1 

54.2 
55.1 
65.9 

16.1 
16.4 
---

4.6 
4.5 
5.4 

71.3 
72.5 
86.6 

1.3 
1.3 
1.6 

6.1 
4.8 
5.7 

.6 

.6 

.7 

6,950 
7.060 
8.440 

12.500 
12,710 
15,190 

09270? 2.6 22.6 
23.2 

45.2 
46.4 

29.6 
30.4 

4.0 
3.8 

58.2 
59.8 

1.2 
1.2 

6.5 
4.3 

.5 

.5 
5,660 
5.810 

10,190 
10,470 

33.3 66.7 5.5 85.8 1.8 6.2 .7 8.350 15.040 

w192708 1.2 31.3 
31.7 

53.7 
54.4 

13.8 
14.0 

4.7 
4.6 

72.7 
73.6 

1.4 
1.4 

6.8 
5.8 

.6 

.6 
7,140 
7.220 

12.850 
13,000 

36.8 63.2 --- 5.4 85.5 1.6 6.7 .7 8.400 15.110 



	 	 	

	 		  

Table Proxlepte And ultirtp bent content. forms-of-Aulfur, free-Awelljnx index And eon funtnn tee .tre deteretnatlnna 
(or 77 cost trultem lrom Virr,.lotn--runtIrmod 

Fares of sulfur Ash fusion temperature C. 

Sample Air•dr1ed Fret Initial 
number lost Sulfate PyritiC Organic Swelling deform. soften. fluid 

w19269? 0.0 0.0n 
.00 

0.30 
.31 

0.50 
.5? 

4.0 1,220 1,265 1,295 

.00 .34 .57 

w1926911 .0 .00 
.00 

.40 

.41 
.70 
.72 

9.0 1.355 1,460 1,525 

.00 .45 .7A 

w192699 .0 .00 .20 .70 9.0 1,345 1,395 1,435 
...- .00 .20 .71 
...... .00 .21 .74 

w192700 .0 .00 .20 .50 7.5 1.540 1,540 1,540 
.00 .21 .51 
.00 .23 .56 

092701 .0 .00 .10 .70 9.0 1,540 1,540 1,540 
.00 .10 .72 
.00 .11 .76 

092702 .0 .10 .30 .40 5.5 1,340 1,540 1,540 
.10 .31 .42 
.17 .51 .67 

002703 .0 .00 .00 .80 9.0 1,540 1,540 1,540 
.00 .00 .83 
.00 .00 .88 

092704 .0 .00 
.00 

.10 

.10 
.60 
.61 

9.0 1.290 1.365 1,390 

.00 .14 .81 

092703 .0 .00 
.00 

.10 

.10 
.S0 
.51 

7.5 1,450 1,515 1,540 

.00 .12 .59 

092706 .0 .00 .00 .50 6.5 1,325 1,400 1.430 
.00 .00 .51 
.00 .00 .61 

09270? .0 .00 .10 .30 5.0 1,490 1.525 1,540 
...... .00 .10 .31 
... .00 .15 .44 

09271:18 .0 
.--

.00 

.00 
.00 
.00 

.50 

.51 
5.0 1,215 1.285 1.320 

...... .00 .00 .59 



	 	

Table 8e.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion tearnture determinations 
• for 72 coal samples from Virginia--continued 

Proximate Analysis Ultimate Analysis meat of Combustion 

Sample 
number Moisture 

Volatile 
matter 

Fixed 
carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w192709 1.8 29.2 56.8 12.2 4.9 75.2 1.3 5.8 0.6 7,370 13,260 
29.7 57.8 12.4 4.8 76.6 1.3 4.3 .6 7,500 13,510 
34.0 66.0 5.5 87.4 1.5 4.9 .7 8,570 15,420 

w193663 1.5 33.5 53.3 11.7 5.1 74.3 1.4 6.3 1.2 7,380 13,280 
34.0 54.1 11.9 5.0 75.4 1.4 5.0 1.2 7,490 13,480 
38.6 61.4 5.7 85.6 1.6 5.7 1.4 8,500 15,300 

w193664 1.5 32.9 50.6 15.0 4.7 70.9 1.4 6.8 1.2 6,960 12,540 
33.4 51.4 15.2 4.6 72.0 1.4 5.5 1.2 7,070 12,730 
39.4 60.6 5.4 84.9 1.7 6.5 1.4 8,340 15,010 

w193665 3.3 25.6 55.7 15.4 4.6 70.7 1.2 7.2 .8 6,950 12,510 
26.5 57.6 15.9 4.4 73.1 1.2 4.4 .8 7,190 12,940 
31.5 68.5 5.2 87.0 1.5 5.2 1.0 8,550 15,390 

093666 1.7 23.2 45.8 29.3 4.0 59.1 1.0 6.1 .6 5.770 10,390 
23.6 46.6 29.8 3.9 60.1 1.0 4.7 .6 5.870 10,570 
33.6 66.4 5.5 85.7 1.4 6.7 .9 8.360 15,060 

w193667 1.9 26.4 58.7 13.0 4.7 75.4 1.3 5.2 .5 7,340 13,220 
26.9 59.8 13.3 4.6 76.9 1.3 3.6 .5 7,480 13,470 
31.0 69.0 5.3 88.6 1.5 4.1 .6 8,630 15,530 

w193668 2.5 31.0 59.8 6.7 5.3 78.6 1.4 6.4 1.5 7,800 14,030 
31.8 61.3 6.9 5.2 80.6 1.4 4.3 1.5 7,990 14,390 

MD MP ••• 34.1 65.9 5.5 86.6 1.5 4.6 1.7 8,580 15,450 

093669 1.7 33.6 62.3 2.4 5.5 83.2 1.7 6.1 1.2 8,280 14,910 
34.2 63.4 2.4 5.4 84.6 1.7 4.7 1.2 8,430 15.170 
35.0 65.0 5.5 86.8 1.8 4.8 1.3 8,640 15,550 

w193670 1.7 32.0 61.4 4.9 5.1 79.7 1.4 5.4 3.4 7,990 14,380 
32.6 62.5 5.0 5.0 81.1 1.4 4.0 3.5 8.130 14,630 
34.3 65.7 ..- 5.3 85.3 1.5 4.2 3.6 8.550 15,400 

w193671 3.6 28.1 59.6 8.7 5.2 75.9 1.5 7.3 1.4 7,520 13.530 
29.1 61.8 9.0 5.0 78.7 1.6 4.3 1.5 7,800 14,040 

32.0 68.0 5.5 86.5 1.7 4.7 1.6 8,570 15,430 
NJ 

w193672 1.8 25.7 
26.2 

58.7 
59.8 

13.8 
14.1 

4.6 
4.5 

73.8 
75.2 

1.5 
1.5 

5.4 
3.9 

.9 

.9 
7,270 
7,400 

13,090 
13.130 

Cn 
CO 

30.5 69.5 --- 5.2 87.4 1.8 4.5 1.1 8,610 15,500 

w193673 1.9 35.2 50.6 12.3 5.0 72.2 1.4 5.4 3.9 7,290 13.120 
,MD 35.9 51.6 12.5 4.9 73.6 1.4 3.8 4.0 7,430 13.370 
OM Mb • 41.0 59.0 5.6 84.1 1.6 4.3 4.5 8,490 15,200 



Table 8s.- Pronlmats and ultimate AnAly_lescheat confent.,_Lormn-of-sulfur, free-smellinA index and ash fusion temnerature determinations
for 72 coal samples(T3o71-VIritnIn--confinued 

forss of sulfur Ath fusion temperature C' 

Sample Air-dried free Initial 
number loss Sulfate Pyritic Organic smelling deform. soften. fluid 

w192709 0.0 0.00 0.00 0.50 0.0 1,265 1,305 1,325 
••• GM. ••• .00 .00 .51 
• • IND .00 .00 .58 

093663 .0 .04 .45 .67 5.5 1,425 1,465 1.500 
• .04 .46 .68 

.0S .52 .7? 

w193664 .0 .01 .49 .71 6.0 1.205 1,260 1•305 
.01 .50 .72 
.01 .59 .85 

093665 .0 .01 .17 .65 8.5 1,375 1,440 1.500 
.01 .18 .67 

• •. .01 .21 .80 

093666 .0 .01 .03 .51 5.5 1,520 1,540 1,540 
.01 .03 .52 
.01 .04 .74 

093667 .0 .00 .0S .44 8.5 1.215 1,260 1.305 
.00 .05 .4 5 
.00 .06 .52 

093668 .0 .06 .68 .73 9.0 1.28S 1,340 1,400 
.06 .70 .7S 

OP • .07 .75 .80 

w193669 .0 .01 .31 .87 9.0 1,235 1,280 1.350 
.01 .32 .89 
.01 .32 .91 

093670 .0 .10 2.66 .66 .0 1,320 1.375 1.430 
10.01 .10 2.71 .67 

.11 2.85 .71 

093671 .0 .22 .53 .62 8.5 1,350 1,420 1,480 
.23 .SS .64 
.25 .60 .71 

w193672 .0 .07 .19 .59 9.0 1,430 1,490 1.540 
.07 .19 .60 
.0S .23 .70 

093613 .0 .01 2.59 1.16 8.5 1,125 1,170 1,230 
. • AI. .01 2.64 1.28 
4.• • . .01 3.02 1.47 



	 	
		

 

 

Table 8f.-- Major and minor oxide and trace element composition of the laboratory ash of 72 coal samples from Virginia. 

[Values in percent or parts-per-million. Coal ached at 525°C. L means less than the value shown: N. not detected; B. not determined; 
S after element title indicates determinations by automatic plate reading computer assisted, emission spectographic analyses. The 
standard deviation of any single answer should be taken as plus 502 and minus 35%. Methods of analyses for other elements as shown 
in_figures_)_-

3amole Ash 5IO2 m(203 Ca0 My0 Na20 K20 Fe203 TI02 P205 Sample 
number (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) number 

w191030 8.1 40 19 7,4 2.2 1,1 1.8 12 0.90 0.40 w191030 
w191031 18.0 S5 27 .90 1.7 .40 4.6 8.0 .80 .08 w191031 
091032 5.5 47 30 1.7 1.7 .53 3.5 12 1.3 .10 w191032 
w191033 5.7 39 2 7 1.5 1.6 .56 2.8 22 1.1 .20 w191033 
w191063 6.8 27 19 1.6 .70 .46 1.7 43 .80 .05 w191063 

w191064 6.0 53 28 2.0 1.3 .43 1.5 8.7 1.5 1.0 w191064 
w191065 6.8 43 14 2.1 1.5 .52 1.7 32 .50 .20 w191065 
w191066 10.2 57 29 1.5 .90 .20 1.5 3.9 1.5 1.0 091066 
w191067 15.4 59 29 1.1 1.1 .35 2.2 2.3 1.4 .80 091067 
091068 5.7 19 17 2.0 .61 .44 .90 54 .80 .10 w191068 

w191069 6.9 25 10 1.1 1.2 .47 1.5 53 .40 .10 091069 
w191134 5.7 58 25 1.4 1,3 .90 2.6 6.3 1.1 .90 091134 
w191135 11.2 44 24 1.4 1.1 .94 2.1 22 1.2 1.4 091135 
w191136 3.6 54 38 2.5 .90 1.1 2.0 5.2 1.3 B 091136 
w191328 4.3 46 29 1.9 1.3 1.0 1.7 9.4 1.1 .10 091328 

w191329 4.8 44 35 2.2 1.0 .71 2.0 9.4 .90 .02 091329 
091330 6.2 37 29 .80 .61 .45 3.3 25 1.0 .05 091330 
w191331 11.5 37 29 .80 .58 .27 3.3 25 1.0 .05 091331 

w191332 5.6 25 19 2.9 .68 1.0 1.2 42 1.0 .30 w191332 
w191333 2.7 43 29 2.1 .30 .88 .50 18 1.6 .40 w191333 

w191334 10.8 30 17 1.3 • .32 .28 .70 46 1.5 .40 091334 
w 191335 3.0 34 21 2.4 1.0 2.0 2.5 29 .70 .02 w191335 
w191336 2. 4 28 14 3.4 .93 1.7 1,4 41 .50 .08 091336 
091337 3.8 31 15 2.9 3.0 1.4 1.9 37 .50 .50 091337 
w191338 13.8 37 19 1.3 .37 .24 2.0 35 1.0 .60 w191338 

091521 5.4 40 27 2.8 1.6 .31 1.8 15 1.1 .03 091521 
09/586 18.8 47 22 .65 1.2 .29 3.8 17 .98 .05 092586 
w192587 7,1 54 24 2.3 .58 .61 .89 8.8 1.6 1.3 w192587 
w192588 3.4 41 16 1.9 ,95 1.5 2.5 23 .56 .16 w192588 
w192589 9.3 49 30 2.2 1.5 .40 1.8 4.6 1.1 1.3 w192589 

13 48 .43 .10 w192590 
.97 .17 092591 

092590 13.6 8.0 6.6 2.0 .76 .93 
092591 18.2 32 21 9.3 1.4 .22 2.2 12 
w192592 9.6 56 25 1.2 .95 .50 1.8 7.5 1.6 .37 w192592 

w192599 7.3 48 24 3.0 .58 .47 1.5 9.6 2.3 1.6 w192599 

w192600 9.4 60 24 2.4 .73 .57 1.3 3.4 1.6 1.5 w192600 

w192601 2.5 45 30 2.2 .85 2.8 1,4 6.0 1.7 .19 092601 
1.9 .27 092602092602 9.9 56 27 1.0 .68 .29 4.6 5.9 

.192603 5.1 30 19 4.1 1.4 1.4 1,9 28 1.0 .10 092605 
w 192604 4.3 42 27 2.3 .33 .39 1.1 13 1.1 .04 w192604 

w192605 7,7 49 25 3.0 .43 .39 1.5 9.1 2.3 1.6 w192605 
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Table 8f.-- Major and minor oxide and trace element composition of the laboratory ash of 72 coal samples from VirAinia-continued 

Sa.ole sn3 Aq-s Au-S 8-S Be-S Cd Ce Co Cr Sa ple .4 
number (percent) (ppm) (oom) (oo.) (oom) (oo.) (Dom) (opm) (oo.) (ppm) number 

091030 9.5 1.6 1 81. 85 2,700 11 2.2 150 51 79 w191030 
091031 3.0 . 1 81. 1 84 100 1,300 10 .20 130 31 120 w191031 
w191032 .!.2 .83 1 84 120 2,000 45 1.5 200 4$ 1 40 091032 
061053 3.4 .60 164 96 1,400 31 2.5 190 51 140 w191033 
v191063 3.6 .52 184 180 1,200 25 1.0 120 46 110 w191063 

091064 3.3 .20 184 180 1,300 38 1.6 100 130 92 091064 
091065 
091066 

5.0 
2.2 

.47 

.71 
164 
1 84 

330 
160 

1,400 
1,500 

22 
43 

.72 
1.5 

210 
250 

47 
110 

160 
170 

091065 
w191066 

091067 1.5 .25 184 180 1,200 15 .50 160 56 140 091067 
091068 4.3 .74 184 200 1,600 40 1.1 110 40 88 w191068 

091069 3.9 .45 184 170 600 22 .92 58 28 61 w191069 
w 101134 
.101135 

2.9 
2.2 

1.4 
.56 

181. 
184 

240 
120 

1,300 
1,400 

92 
24 

2.0 
1.3 

280 
150 

360 
58 

220 
130 

091134 
091115 

091136 8.2 .76 184 310 1,600 96 1.9 250 260 160 091136 
w191328 4.2 .76 201. 400 2,000 54 .56 260 37 110 091328 

001329 4.3 1.3 204 400 1.800 54 1.1 310 130 140 w191329 
.191 330 2.1 .56 204 150 980 30 .76 160 32 140 w191330 
w 191331 2.1 .56 204 94 840 58 .62 190 61 140 w191331 
091332 6.0 .60 201. 240 2.400 26 1.2 110 73 120 091332 
091333 3.4 1.2 201. 260 1,800 19 1.0 300 63 150 w191333 

091334 2.4 .54 201. 130 1,100 8.6 .62 130 40 120 091334 
001 135 7.7 .74 201. 440 1,900 38 1.5 170 140 160 091335 
.191 336 8.2 .86 201. 340 1,600 56 4.3 170 510 180 091336 
w 191337 7.7 .201. 201. 260 1.700 24 1.0 110 140 110 w191337 
w191338 2.3 .66 204 66 580 22 1.2 140 38 110 091338 

w191521 
092586 

1.4 
1.1 

.43 

.30 
181. 
101. 

65 
150 

1,100 
490 

58 
13 

.76 
1.2 

170 
140 

110 
59 

120 
130 

091521 
092586 

092587 2.4 .50 104 210 1,600 71 .90 210 61 150 092587 
002588 4.0 .50 101. 300 1,300 35 1.6 120 85 88 .192588 
v192589 2.3 .70 104 220 1,100 48 1.7 220 110 120 092589 

092590 
097591 

13 
14 

.40 

.40 
104 
101. 

14 
200 

690 
960 

6.0 
16 

.83 
3.9 

81 
100 

29 
39 

6 4 
55 

092590 
092591 

002S02 1.5 .30 104 150 640 18 1.2 180 36 130 092592 
092599 3.4 .30 104 120 2.300 20 .96 300 150 260 092599 
w192600 1.8 .20 104 150 1.100 15 1.0 260 69 190 092600 

w192601 4.4 .90 104 410 2.200 36 2.2 400 280 620 092601 
w192602 1.2 .40 1 04 120 410 18 1.1 220 79 190 092602 
06?605 6.9 .60 1% 540 1,600 8.0 1.7 160 43 130 w192603 
w192604 3.1 1.1 101. 240 980 41 3.8 400 100 150 092604 
092605 2.9 .30 104 160 2,100 21 1.2 250 150 220 w19260S 



	

		 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	

 

 

Table 8f.-- Major and minor oxide and trace element composition of the laboratory coal samalea from Vir&inin--continned 

Sample 
number 

Cs 
(ppm) 

Cu 
(ppm) 

Dy-S 
( 0 pm ) 

Er-S 
(oom) 

Eu 
(Qum) 

Ga-S 
(Qom) 

Gd-S 
(Dom) 

Ge-S 
(ppm) 

Hf 

(porn) 
Ho -S 

(oom) 
Sample 
numuer 

w191030 4.9 290 58L 181 2.3 25 12L 8.3L 6.2 12L w191030 

091031 2? 110 58L 18L 2.2 51 1 2L 8.3L 4.4 121 w191931 

W191032 24 420 581 181 3.6 49 16 8.3L 7 .3 1 21 091032 

w191033 19 450 581 181 3.9 45 15 8.31 5.3 12L w191033 

w191063 5.9 160 581 181 2.5 49 121 45 4,4 12L w191063 

w191064 5.0 270 58L 181 2.8 36 20 12 5.0 121 w191064 

w191065 5.9 170 581 181 3.4 52 12L 8.3L 8.8 121 v 1 91065 

w191066 4.9 200 58L 27 5.6 47 31 8.3L 7.8 121 091066 

v191067 10 120 581 181 2.6 43 13 8.31 6.5 121 w191067 

w191068 3.5 180 58L 181 2.3 45 12L 27 3.5 121 w191068 

w191069 4.3 180 58L 18L 1.4 29 20 8.3L 2.9 121 w191069 

.191134 7.0 380 58L 33 8.1 85 29 100 7.0 121 w19 1 134 

w 191135 8.9 200 581 181 3.5 51 121 13 5.4 12L 091135 

.191136 2.8 420 581 22 6.9 83 20 100 8.3 12L w191136 

w191328 4.7 160 64L 201 3.5 60 22 9.2L 14 141 w191328 

w191329 
w191330 

6.3 
11 

320 
190 

641 
641 

24 
20L 

5.6 
3,1 

62 
66 

24 
19 

9.21 
9.21 

8.3 
4.8 

14L 
14L 

091329 
v 191330 

.191331 16 160 64L 20L 3.7 60 141 26 6.1 14L w191331 

w191332 7.1 190 64L 201 2.7 54 20 24 5.4 14L w191332 

w191333 3.7 340 641 201 5.6 46 20 9.21 11 141 w191333 

w191334 2.8 140 641 201 2,4 48 141 9.6 8.3 14L w191334 

w191335 10 310 64L 20L 3.0 54 14 9.21 3.3 14L .191335 

w191336 4.2 480 641 201 5.0 64 26 50 8.3 14L v191336 

091337 7.9 280 641 201 3.2 52 15 18 2.6 14L w191337 

w191338 6.5 150 641 201 2.6 46 1 41 15 5. 1 14L ,,191338 

w191521 13 270 58L 18L 3.3 31 121 8.31 5.6 121 w191521 

w192586 9.0 150 321 101 2.4 46 7.01 7 .0 4.3 7.OL w192586 

w192587 
w192588 

2.8 
.6 

150 
390 

321 
32L 

15 
11 

3.5 
4,4 

56 
54 

14 
21 

10 
28 

9.9 
18 

101 
7.01 

w192587 
.192588 

092589 5.4 260 301 15 4.8 65 '3 40 6.5 7.01 w192589 

.192590 

.192591 
w192592 
w 192599 

w192600 

2.9 
2.7 
8.3 
9.6 
5.3 

91 
210 
160 
180 
150 

321 
32L 
321 
32L 
321 

101 
101 
101 
14 

10 

2.1 
2.6 
2.4 
5.5 
3.2 

22 
30 
47 
58 
48 

15 
14 
12 
25 

7.OL 

19 
9.0 

14 
27 
14 

2.2 
2. 7 
7.3 

15 
12 

7.01 
7.01 
7.01 
7.OL 
7.OL 

092590 
.192591 
w 192592 
w 1 92599 
w192600 

092601 
w192602 
092603 
w192604 
092605 

201 
5.1 
9.8 
4.7 

5.2 

400 
170 
190 
410 
190 

321 
321 
321 
32L 
32L 

13 
10 
1OL 

16 
12 

11 
4.1 

2.9 
7.9 
4.4 

62 
42 
41 

59 
57 

17 
7.OL 

13 

8.0 
7 .01 

31 
12 
6.0 

3' 
32 

16 
10 

5.9 
9.3 

12 

7.OL 
7.01 
7.OL 

7.01 
7.01 

w192601 
w192602 
092603 
091604 
w192695 

h..) 
-....i 
N 



 

Table 8f.-- WIjor and minor oxide and trace element composition of the laboratory ash of 72 coal samples from Virginia--continued 

Sample La 1 , Lu Mn Mo-S Nb-S Nd-S Ni-S Pb Pr-S Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

_....-

091010 86 73 ;1 3.200 15 7 85 98 58 1201 w191030 
.191(11 7? lon 120 12 9 831 49 41 1201 .191031 
091017 91 120 71 170 2, 17 160 91 52 1201 w191032 
.191033 110 97 2 120 31 12 140 87 41 1201 091033 
091063 59 120 1 290 27 14 87 94 74 1801 w191063 

091064 5n S6 2 1,30(1 34 9 831 150 23 1201 091064 
.101065 120 120 1 11 18 17 150 120 44 1201 091065 
091066 140 200 2 80 24 38 340 220 58 1201 w191066 

w191067 91 250 .6 80 8.5 42 150 170 44 1201 w191067 
091068 53 97 2 180 36 13 831 67 22 1801 w191068 

0(71069 79 46 1 2Rn 36 6L 831 58 12 1201 091069 
091134 120 110 5 130 36 18 360 360 76 1201 091134 
091135 80 97 64 38 13 87 180 44 1201 w191135 
091136 140 9(1 3 220 33 24 250 290 72 1201 091136 

091378 120 130 2 1 50 54 66 200 120 110 1401 w191328 

091379 150 180 2 97 44 22 280 170 110 1401. 091329 
w191330 81 160 2 170 22 11 110 58 43 1401 091330 
091331 87 140 2 97 17 20 150 130 43 1401 091331 

091332 71 61 2 270 26 14 94 96 18 1401 w191332 

w191333 190 110 4 180 34 34 200 150 84 1401 091333 

w191334 74 81 .9 120 26 24 971 90 24 1401 w191334 
w191335 67 69 3 170 02 61 9 21 270 56 1401 091335 

.1q1316 81 37 4 250 100 14 130 580 46 1401 091336 

091337 53 51 3 730 52 7 921 160 23 1401 091337 

091338 72 110 1 220 30 9 921 120 46 1401 091338 

091571 74 130 2 160 36 10 120 120 48 1201 091521 
002586 90 210 1 100 19 5 461 110 47 681 092586 
w 1 92S87 110 100 1 50 16 27 73 160 45 681 092587 
w 19 2588 59 70 3 2 1 0 66 12 76 130 46 681 092588 
w192589 120 160 2 78 17 16 130 160 59 681 092589 

097590 44 330 .7 230 20 8 461 44 101 681 092590 
092501 49 150 1 530 10 11 66 170 53 681 092591 
.192597 94 270 1 1“1 17 32 94 92 53 681 w192592 
092509 160 150 5 750 35 40 89 200 56 681 092599 
092600 150 170 2 180 10 22 461 66 49 681 092600 

w102601 120 250 4 320 32 20 461 300 75 68L w192601 

09260? 
w192603 
.19?6(14 
.192605 

170 
78 
190 
130 

1;0 
SO 
190 
140 

2 
2 
2 
3 

140 
450 
790 
320 

1S 
19 
36 
31 

31 
10 
72 
28 

461 
461 
49 
50 

100 
53 

150 
200 

80 
1.200 

86 
140 

681_ 
68L 
6 R L 

w192602 
w192603 
.102604 
...I07(105 



	

 

Table 8f.-- MaJpr and minor oxide and trace element composition of the laboratory ash of 72 coal samples from Virginia--continued 

Sample Rb Sc Sm Sn -S Sr-S Tb Th T(-5 Tm U Samole 
number (01)m) (ppm) (Ppm) (Dom) (Dom) (ppm) (ppm) (ppm) (ppm) (ppm) number 

091030 86 16 17 12L 1,800 1.2 37L 18L 8.3L 7,4 w191030 
091031 250 28 12 121. 850 1.7 17L 18L 8.31. 20 w191031 
091032 2 4 0 35 18 17L 2,000 1. ti 55L 18L 8.3L 23 w191032 
w191033 210 32 19 12L 2,000 3.5 53L 40 8. 3L 22 W191033 
091063 120 31 12 12t. 1,000 1.5 44L 18L 8.3L 11 w191063 

091064 2201. 25 12 12L 1,000 1.7 SOL 47 8.3L 13 .191064 
v191065 220L 31 19 12t. 2,700 2.9 44L 18L 8. 3L 20 w191065 
091066 14;11_ 35 28 12L 2,700 4.9 6? 18L 8. 3L 8.8 v191066 
w191067 140 28 14 121_ 2.200 1,9 3? 18L 8.3L 8.0 w191067 
091068 190L 26 11 121_ 1,700 1.8 53L 18L 8. 3L 12 w191068 

w 1 91069 140L 19 7 .2 12L 760 2.9 3L 18L 8. 3L 16 w191069 
w191154 260L 53 37 12L 690 7.0 53 18L 8. 3L 12 v191134 
w191135 130 30 14 12L 1,800 2.7 27L 18L 8. 3L 20 w191135 
w191136 310L 47 31 12L 1,600 5.6 83 18L 8. 3L 8.3 w191136 
w191328 280L 33 23 17 4.400 4.7 70L 20L 9.2L 33 w191328 

091329 270L 40 35 24 3,000 6.3 63L 20L 9.2k. 26 w191329 
w191330 160 3 7 15 22 620 3.2 48L 20L 9.2L 27 v191330 
091331 170 34 17 141. 740 2.6 26 20L 9.7L 10 w191331 
091332 250L 34 11 14L 2,400 1,R 54L 58 9.2L 11 6,191332 
w191333 370L 33 26 58 3.200 3.7 110L 20L 9.2L 14 6,191333 

w 1 01334 130L 25 11 14L 1,500 1.9 39 20L 9.21. 15 w191334 
091335 400L 43 17 19 1,900 3.3 1001. 20L 9.21, 14 w191335 
091336 460L 54 25 20 1,700 4.2 130L 20L 9.2L 19 v191336 
w 191337 ?90L 47 13 14L 1.300 2.6 79L 20L 9.2L 14 w191337 
w191338 140 30 12 14L 800 2.9 22 20L 9.2L 11 w191338 

w191521 130 74 17 12L 2.500 3.7 56L 18L 8. 3L 19 w191521 
w192586 160 30 13 7.0L 210 3.7L 37 21 5.0L 14 w192586 
002587 390L 39 17 7.0L 2.200 42L 11 7.0 17 w192587 
092588 710L 44 15 7.0L 1,300 181_ 88L 26 5.0L 21 w192588 
.19 2589 280L 38 20 13 2.500 3.2 32L 10L 5.0L 8.6 w192589 

w192590 130L 15 8.8 7.0L 380 3.7L 221. 10L 5.01. 5.9 w192590 
w192591 1501. 15 14 9.0 410 2.2 14 5.0L 10 w192591 
w192592 280L 30 16 7 .0L 1,100 8. 3L 31 L 10L 5.0L 16 w192592 
092599 TOOL 58 26 13 1,000 4.1 10L 5.0L 32 w192599 
w192600 260L 37 20 7.0L 1,600 3.2 32L 10L 5.0L 17 w192600 

092601 sant. 76 74 7.0L 1.600 24L 120L 12 5.01_ 16 w192601 
092602 19ci. 43 21 7 .01_ 450 3.( 40 10L 5.01. 33 092632 
092603 2 9 0L 27 14 280 1,200 9.8L 59L 10L 5. OL 25 w192603 
w192604 350L 49 44 15 1,800 9.3 70L 32 S.OL 19 w192604 
w192605 250L 49 22 42 1,000 3.9 39L 10 5. OL 32 w192605 



Table 81.-- Major and minor oxide and trace element copositIon of the laboratory ash of 72 coal samples from Virginia-continued 

Sample 
numb.r 

v-S 
(Dom) 

Y -S 
(uom) 

Yh 

(ppm) 
In 

(our) 
Ir-5 

(porn) 

7.‘ 65 4.9 740 18(1 
091011 15r, 24 S.0 75 58 
0010w 220 100 0.1 210 240 
091033 200 110 8.R 360 200 
w191063 160 54 7.4 62 130 

w191064 140 89 8.3 1,200 69 
w191065 250 89 8.8 85 220 
091066 3“1 250 15 250 450 

091067 250 98 5.8 68 580 
091068 94 69 7.0 52 140 

091069 130 49 4.3 400 63 
w191134 420 310 25 220 180 
001135 220 62 8.0 260 130 

091136 310 200 19 56 240 
091328 170 170 12 100 400 

w191329 260 180 17 65 220 
w191A30 260 94 9.7 110 170 

.1 91331 280 1)0 9.6 90 200 

.191332 110 58 7.1 65 130 

.191333 190 120 11 99 440 

.191334 140 52 6.5 51 220 

.191335 240 110 13 190 78 

.101336 170 160 17 1,400 70 

.191337 140 60 7.9 140 56 

.191338 170 64 8.0 130 92 

.191521 160 96 9.3 35 160 

.192586 150 27 6.4 220 46 
092587 220 86 9.9 37 140 
092588 180 100 12 ?70 60 
092589 250 130 12 640 100 

.192590 54 21 3.7 690 40 

.192591 130 96 5.5 400 140 

.1925o2 180 70 5.2 92 2?0 

.192599 270 120 12 120 210 

w192600 180 27 7.4 40 110 

.192601 130 77 20 100 110 

.192602 180 46 10 160 170 

.192603 96 35 5.9 140 7t 

.192604 150 75 19 110 99 

.092605 220 62 1 120 110 



 	

 

 

Table 8f.-- Major and minor oxide and trace element composition of the laboratory ash of 72 coal samples from Virginia--continued 

Sample Ash 5 ,02 At?03 CaO Na20 K20 Fe203 TiO2 P205 Sample 
number (Percent) (percent) (percent) (percent) (percent) (percent) (percent) (Percent) (percent) (percent) number 

092606 22.2 53 22 1.2 1.8 0.17 5.0 8.5 1.1 0.07 w192606 
w19260 7 9.4 40 23 3.1 1.6 .22 3.5 10 . 1.4 .09 092607 
w192608 4.2 53 30 1.5 .50 .35 1.8 4.1 1.4 .15 w192608 
w192609 7.5 32 14 1.9 .48 .19 1,1 42 1.1 .78 092609 
w192610 2.0 41 34 1.9 .63 1.5 1.3 8.8 1,4 .14 w192610 

092611 4.5 25 16 1.6 .60 .43 1.5 39 1.0 .11 w192611 
w192612 6.1 30 24 2.6 .85 .85 1.7 23 1.0 .12 092612 
092613 10.6 32 18 1.2 .80 .22 1.8 38 .69 .27 092613 
w192697 21.7 41 22 5.2 1.3 .19 3.0 7.2 1.2 .12 w192697 
w192698 7 .8 46 28 1.8 .90 .38 3.8 12 .96 .06 w192698 

w192699 3.0 41 29 3.6 .43 .22 .90 9.6 1.0 .27 w192699 
092700 8.3 52 31 1.4 .68 .34 1.3 7.7 1.5 .09 w192700 
w192701 6.1 57 31 1.6 .81 .41 2.5 7.3 2.1 .43 092701 
092702 16.6 56 25 .45 .4 0 .44 4.3 5.0 1.4 .07 w192702 
092703 5.1 49 28 2.9 .51 .69 2.2 6.4 1.2 .05 w192703 

092704 15.3 51 2 7 2.1 1.2 .56 4.0 5.3 1.3 .03 092704 
09)705 9.2 47 25 2.7 1.8 1.2 2.1 5.8 1.1 .03 092705 
0. 92706 17.6 46 18 13 .80 .18 1.4 4.6 1.7 .12 w192706 
w192707 28.6 57 23 3.6 .23 .41 3.4 4.0 1.4 .11 w192707 
w192708 13.8 38 18 15 1.8 .91 .91 5.7 1.4 .08 w192708 

w102709 11.4 42 18 10 1.1 1.2 2.3 6.5 .94 .04 092709 
093663 1 0. 7 52 29 .85 .71 .27 2.1 9.0 1.5 .12 0193663 
093664 15.1 41 20 14 1.1 .33 .69 7.0 1.4 .34 0193664 
091665 13.9 53 25 2.8 1.4 .44 2.7 6.2 1.3 .05 093665 
w193666 28.3 52 30 3.0 .68 .37 3.5 2.9 1.8 .15 w193666 

w 1 93667 8.4 44 18 13 1.0 .33 1.6 7 .0 .95 .09 0193667 
093668 21.3 43 25 1.0 1,4 .20 3.8 17 .86 .06 w193658 
w193669 1.9 40 22 2.0 1.3 2.3 2.2 20 .67 .13 093669 
w193670 4.7 16 11 1.1 .40 .85 .82 57 .30 .08 093670 
w193671 9.7 47 28 .71 .73 .87 3.3 12 1.3 .05 w193671 

w193672 11.1 71 17 .55 .40 1.0 2.0 3.9 2.6 .09 .093672 
093673 12.1 44 17 .88 .65 .36 2.2 27 .64 .16 093673 



Table 8f.-- Major and minor oxide and trace element composition of the laborato_a_ash of 72 coal sanples from Virginia--continued 

Sample SO3 Ag-S Au-S B-S Ua-S Be-S Cd Ce Co Cr Sample 
number (percent) (ppm) (opm) (ppm) (Dom) (ppm) (ppm) (Poo) (pom) (ppm) number 

097606 1.8 0.10 101 120 550 8.0 0.36 99 35 90 w192606 
w192607 4.1 .10 101 110 500 25 .40 130 33 120 092607 
w102608 2.7 1.0 la 170 4,900 55 .56 190 320 150 092608 
w192609 1.8 .50 101 100 830 17 110 99.72 56 w192609 
w192610 3.4 1.8 101 320 750 180 2.8 300 590 280 092610 

w192611 2.6 .50 101 150 510 36 .80 110 60 120 w19261 1 
092612 0 .60 101 290 900 18 1.4 110 130 80 092612 
w192613 1.6 .40 101 01 340 18 .94 110 120 100 w19261 3 
w197607 7.8 .20 101 320 860 12 .55 51 11 53 092697 
w192698 2.7 .30 101 150 780 29 .97 220 130 180 092698 

.197690 5.2 .70 101 160 800 41 .54 370 110 110 092699 
w197700 1.9 .50 101 110 640 34 .74 220 130 89 092700 
092701 1.6 .50 101 210 890 17 .88 230 95 160 092701 
w 1 92702 .62 .70 101 120 460 1? .84 300 87 230 w192702 
w192703 5.0 .60 101 250 820 22 .72 290 76 140 092703 

.192704 2.6 .40 101 220 1,000 17 .28 160 44 140 092704 
w192705 5.3 .30 101 340 1,200 23 .52 180 23 80 092705 
w192706 5.4 .101 100 100 790 12 .36 160 36 130 092706 
092707 2.2 .10 101 130 870 8.0 .28 120 18 110 002707 
w192708 8.8 .10 101 280 1,100 10 .20 160 55 90 092708 

w192709 8.0 .10 101 180 1,100 16 .34 140 37 90 092709 
091663 1.3 .70 101 03 390 25 .70 280 130 150 093663 
093664 9.1 .101 101 200 700 9.0 .20 170 29 120 093664 
w193665 3.5 .20 101 86 780 9.0 .54 180 75 150 w193665 
w193666 1.6 .10 101 99 630 9.0 .20 200 39 160 093666 

w193667 7.5 .101 101 83 670 25 .30 180 52 88 093667 
093668 1.8 .1 0 101 110 590 50 2.2 47 50 37 093668 
091669 3.6 . 9 0 101 230 950 120 2.7 260 290 170 w193669 
093670 2.3 .60 101 H 450 27 2.2 150 110 85 w193670 
w193671 1.2 .20 101 140 640 18 1.1 210 66 160 w193671 

w19367.2 .61 .20 101 180 610 18 .22 150 26 110 093672 
w19367 2.2 .40 101 H 2,300 49 .82 220 130 97 093673 



	Table 8f.-- Major and minor oxide and trace element composition of the laboratory ash of 72 coal samples from Virginia--continued 

Sample Cs Cu Dy-S Er-S Eu Ga-S Gd-S Ge-S Hf Ho-S Samole 
number (oom) (ppm) (ppm) (ppm) (ppm) (oom) (pom) (ppm) (ppm) (ppm) number 

092606 15 100 321 101 1.7 40 7 .01. 7 .0 4.1 7.01 w192606 
0 9 2607 21 140 321 101 2.3 33 7.OL 19 5.3 7.01 w192607 
092608 4.8 240 321 16 4 .5 88 19 79 9 .5 101 w192608 
0 9 2609 2.7 140 321 101 2.0 52 18 23 5.3 7.01 w192609 
w192610 15 610 42 26 9.0 120 35 300 10 11 092610 

092511 6.7 190 321 101 2.2 51 7.OL 120 6.7 7.01 092611 
092612 3.3 280 321 101 3.1 35 19 8.0 3.3 7.OL w192612 
092613 2.8 160 321 101 2.8 36 7.01 12 2.8 7.OL w192613 
w192697 8.8 130 32L 101 .97 34 9.0 6.0 2.3 7.01 092697 
092698 14 260 35 22 7.2 58 34 7.0 5.1 9.0 w192698 

092699 3.3 250 33 23 8.3 75 31 10 20 101 092699 
w192 7 00 4.8 250 321 101 3.4 62 7.01 8.0 13 7.01 092700 
w192701 6.6 260 321 16 3.3 50 12 8.0 9.8 7.OL 092701 
w192702 17 100 32L 101 5.2 37 7.OL 5.01 10 7.01 w192702 
w192703 7.8 180 321 17 6.9 35 19 5.0 14 7.01 092703 

092704 14 160 32L 12 ?.9 46 7.OL 11 5.9 7.OL 092704 
092705 7.6 110 321 11 2.8 46 11 12 12 7.OL w192705 
w192706 7.4 120 32L 101 ?.2 31 17 6.0 8.5 7.01 092706 
w192707 8.7 80 321 101 1.9 36 8.0 5.0 7.3 7.OL w192707 
w192708 4.3 150 321 101 2.3 28 14 5.01 8.0 7.01 w192708 

092709 7.9 130 32L 101 2.4 28 13 5.01 6.1 7.01 092709 
w193663 4.7 250 32L 101 3.5 37 7.0 15 8.4 7.OL w193663 
w193664 3.3 150 321 101 2.3 25 10 5.01 7.9 7.01 093664 
w193665 15 130 321 101 3.1 48 8.0 9.0 7.9 7.01 w193665 
w193666 8.8 110 32L 101 3.2 45 9.0 5.01 9.9 7.01 w193666 

w193667 4.8 160 321 101 2.9 25 13 5.01 8.3 7.OL 093667 
w193668 5.2 330 321 101 1.1 75 7.0 59 1.9 7.OL 093668 
w193669 21 510 37 21 11 110 37 170 16 7.01 w193669 
w193670 4.3 340 321 101 5.3 60 30 9.0 4.3 7.01 w193670 
w193671 10 190 32L 101 3.3 50 11 8.0 8.2 7.01 093671 

093672 5.4 95 32L 101 2.0 37 9.0 37 12 7.01 w193672 
w193673 11 170 321 101 3.3 41 23 70 5.8 7.01 w193673 



 

 

 

Table 8f.-- Major and minor oxide and trace element composition of the laboratory ash of 72 coal samples from Virginia--continued 

Sample 
number 

La 
(ppm) 

1 , 
(Dom) 

Lu 
(00m) 

Mn 
(ppm) 

MO-S 
(ppm) 

Nb-S 
(ppm) 

Nd-S 
(ppm) 

Ni-S 
(ppm) 

Pb 
(ppm) 

Pr-S 
(ppm) 

Sample 
number 

w192606 
0 9 2607 
w1 9 2608 

50 
64 
05 

140 
170 
110 

0.s 
1 
2 

320 
250 

90 

6.0 
10 
37 

13 
15 
2? 

63 
61 

150 

60 
53 

330 

37 
35 
28 

68L 
68L 
68L 

092606 
w192607 
092608 

w192609 53 130 250 20 16 51 87 72 681 w192609 
09261n 150 150 5 200 41 34 170 510 130 681 w192610 

002611 67 86 2 200 30 16 46L 77 48 681 w19261 1 
w192612 40 100 2 210 19 12 92 320 59 68L 092612 
092613 hh 160 2 1 90 30 11 60 180 59 681 092613 
092697 28 150 .5 20 14 31 81 45 40 681 092697 
092698 100 220 3 180 53 17 180 160 76 681 w192698 

002690 200 140 3 120 59 61 150 150 180 681 w192699 
002 700 110 270 2 67 18 35 69 130 200 681 092700 
wio2701 130 160 2 80 20 30 130 150 77 68L 092701 
092702 160 180 2 110 5.0 19 62 73 31 681 092702 
w192703 140 160 2 98 19 16 210 120 56 681 092703 

092704 85 190 1 100 10 10 75 70 56 681 092704 
092705 98 170 1 150 11 38 110 60 16 68L 092705 
w 19271)6 91 160 1 590 9.0 50 88 57 44 68L 092706 
09270 7 63 180 .7 130 4.0 29 75 43 36 681 092707 
w192708 94 160 .7 500 10 39 66 51 41 681 092708 

w192709 70 72 .9 320 10 25 80 56 33 681 w192709 
w193663 150 210 2 490 9.0 11 461 140 90 68L w193663 
w193664 99 160 1 310 16 15 461 50 26 681 w193664 
093665 94 150 . 7 230 15 11 461 82 57 68L w193665 
w193666 120 200 1 170 5.0 11 51 62 SO 681 w193666 

093667 OS 62 1 350 10 10 58 61 14 68L w193667 
w193668 23 100 .9 240 25 4 49 150 110 681 093668 
093660 110 65 S 190 67 12 130 270 78 681 093669 
091670 64 71 2 190 50 11 60 190 18 681 w193670 
w193671 110 180 1 220 23 10 461 74 100 681 093671 

093672 1 10 49 2 44 8.0 45 69 42 40 681 093672 
093673 140 67 2 150 17 12 110 210 22 78 093673 



Table 8f.-- Major and minor oxide and trace element composition of the laboratory ash of 72 coal samples from Virginia--continued 

Sample Rb Sc Sm Sn-S S r-S Tb Th Tl-S Tm U Sample 

number (ppm) (Dom) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

092606 220 18 7.2 11 440 1.4 23 10L 5.0L 6.8 w19.2606 
w192607 260 23 11 8.0 470 2.1 32L 10L 5.0L 14 092607 
092608 240 55 19 17 490 2.4 71L 10L 5.0L 21 092608 
w192609 150L 24 8.0 11 600 4.0L 40L 10L 5.0L 11 w192609 
w192610 650L 100 35 14 1,100 10 150L 15 5.0L 25 w19261 0 

092611 240L 47 8.9 12 470 4.4 67L 42 5.0L 11 w19261 1 
w192612 210L 18 13 17 1,600 3.3L 49 27 5.0L 4.9 092612 
w192613 150L 27 13 12 470 1.9 28L 10L 5.0L 2S 092613 
w 1 92697 120 12 4.6 7.0L 1,100 .92 14 10L 5.0L 4.6 w192697 
W192698 210 58 32 7.0L 640 6.4 38L 10L 5.0L 32 w192698 

w192699 370L 50 47 20 1,700 10 100L 10L 5.0L 67 w192699 
092700 190L 31 19 20 750 3.6 48 10L 5.0L 57 092700 
002701 230L 46 18 13 1,100 3.3 49L 10L 5.0L 20 092701 
w192 7 02 420 51 25 7.0L 220 3.6 54 101. 5.0L 17 w192702 
092703 140 33 31 7.0L 790 5.9 59L 10L 5.01. 18 w192703 

w192704 200 36 13 7.0L 760 2.0 26 10L 5.0L 15 w192704 
092705 240L 24 16 19 930 2.2 43 101. 5.01. 35 092705 
w192706 110 26 11 13 1,100 1.7 34 10L 5.0L 11 w192706 
0 9 2707 170 24 8.0 14 560 1.7 35 10L 5.0L 7.0 092707 
w192708 170L 22 11 8.0 4,200 1.4 43 10L 5.01_ 9.4 092708 

w192709 200L 21 12 7.0L 890 1.8 44 101. 5.0L 6.1 092709 
w193663 120 26 24 7.0L 400 3.7 28L 1oi. S.OL 21 w193663 
w193664 46 27 13 7.0L 1,200 2.0 33 10L 5.0L 12 w193664 
w193665 170 29 15 7.0L 530 2.2 29 10L 5.0L 14 093665 
w193666 160 35 17 7.0L 350 2.5 32 10L 5.0L 13 w193666 

w193667 83 21 18 7.0L 1,000 2.4 361. 101. 5.0L 12 w193667 
w1 9 3668 56 15 4.7 7.0L 630 1.4 14L 10L 5.0L 7.0 w193668 
w 1 93669 370L 110 47 7.0L 1,600 11 160L 10L 5.0L 53 w193669 
w193670 190L 45 23 7.0L 760 4,3 64L 10L 5.0L 38 w193670 
w193671 180 37 20 7.01. 510 3.1 41 16 5.01. 20 093671 

w193672 99 22 14 7.0L 500 1.8 27 10L 5.0L 9.9 093672 
w193673 120 25 17 7.0L 770 2.5 25L 10L 5.0L 14 093673 



 

 

 

Table 8f.-- Major and minor oxide and truce element comppnition of the lnhoratory Ash of 72 coal maules from 171.rzinia--continued 

Sample v-S Y -S Yb 7n 7 r -S 

number ( D om) loom) (00,) loom) (ppm) 

91 
v192607 130 43 6.4 110 100 
v1 9 / 6 08 280 150 12 2R0 220 

v192609 91 30 180 89 

v192606 130 26 3.6 220 

4.0 

w192610 490 240 25 180 220 

w192611 140 41 8.9 85 110 

,107612 130 8 7 6.6 85 130 

w 192513 170 76 8.5 9? 120 

v 192697 150 68 1.8 71 260 

v 19 26 9 8 230 160 18 250 110 

w 1026 99 130 150 20 51 200 

192 700 110 51 9.6 4? 190 v
v192701 ?10 92 9.8 79 200 

v192702 160 50 11 170 120 
190v192703 200 140 14 130 

v 102704 200 66 7.2 58 140 

v102705 120 73 7.6 66 210 

v102706 140 80 5.1 20 610 

v192707 150 40 4.2 44 260 

v192708 110 62 5.1 21 340 

v19 2709 130 84 6.1 40 240 
v19663 180 45 9.3 120 100 

v193664 130 40 6.0 29 180 

v103665 170 38 6.5 160 110 

w193666 150 44 7.4 45 130 

w193667 100 78 8.3 36 170 
v103668 160 75 4.7 310 55 

w193669 320 240 32 830 86 
w 1 93670 160 120 17 1,200 51 

w193671 160 31 8.2 83 62 

v193672 140 31 8.1 39 3 7 0 
w195673 180 87 7.4 150 160 



	 	 		 	

 
 

 

 

Table 82.-- Content of 22 trace elements in 72 coal samples from Virginia. 

(Analysis performed on whole coal. Values in parts-per-million (ppm). L. less than the value shown, 8, not determined.) 

Sample As C. CO Cr Cs Eu F Fit Hg La Sample 
nueoer (oPo) (pp.) (ppm) (pp.) (post) (ope) (ppm) (post) (porn) (Porn) nugluer 

091030 16 12 4.1 6.4 0.4 0.19 56 0.5 0.082 7 .191030 
091031 46 24 5.6 22 4.0 .3 9 180 .8 .12 13 091031 
w191032 10 11 2.5 7.9 1 .3 .20 160 .4 .030 5 w1910.52 . 
091033 64 11 2.9 8.2 1.1 .22 36 .3 .082 6 091033 
w191063 97 8.0 3.1 7.8 .4 .17 170 .3 .24 4 091063 

091064 68 6.0 7.8 5.5 .3 .17 46 .3 .050 3 w191064 
w191065 1.9 14 3.2 11 .4 .23 47 .6 .020 8 .191065 
.191066 3.7 25 11 17 .5 .57 92 .8 .060 14 .191066 
091067 1.3 24 8.7 22 1.6 .40 20l. 1.0 .020 14 w191067 
091068 35 6.0 2.3 5.0 .2 .13 160 .2 .15 3 .191068 

091069 98 4.0 1.9 4.2 .3 .10 42 .2 .16 2 091069 
091134 2.6 16 21 12 .4 .46 110 .4 .030 7 .191134 
w191135 21 17 6.5 14 1.0 .39 140 .6 .073 9 w191135 
091136 1.6 9.0 9.5 5.7 .1 .25 140 .3 .020 5 .191136 
091328 3.6 11 1.6 4.9 .2 .15 46 .6 .29 5 w191328 

091329 2.0 15 6.0 6.7 .3 .27 28 .4 .010L 7 091329 
091330 26 10 2.0 8.7 .7 .19 90 .3 .17 5 v191330 
w191331 50 22 7.0 17 1.8 .42 78 .7 .18 10 091331 
091332 140 6.0 4.1 6.8 .4 .15 54 .3 .23 4 w191332 
w191333 3.0 8.0 1.7 4.0 .1 .15 42 .3 .070 5 091333 

091334 42 14 4.3 13 .3 .26 78 .9 .27 8 091334 
w191335 7.0 5.0 4.1 4.7 .3 .09 46 .1 .050 2 .191335 
091336 17 4.0 12 4.2 .1 .12 22 .2 .050 2 091336 
091337 6.3 4.0 5.4 4.2 .3 .12 150 .1 .030 2 091337 
w191338 43 19 5.3 15 .9 .36 100 .7 .2o 10 091338 

.191521 11 9.0 5.8 6.4 .7 . 1 8 92 .3 .060 4 091521 

.192586 78 27 11 24 1.7 .45 120 .8 .33 17 v192586 

.192587 16 15 4.3 11 .2 .25 63 .7 .10 8 092587 
092588 
092589 

18 
2.0 

4.0 
20 

2.9 
9.9 

3.0 
11 

.0 

.5 
.15 
.45 

201. 
54 

.6 

.6 
.090 
.010 

2 
11 

092588 
0925119 

092590 
w192591 

45 
16 

11 
19 

4.0 
7.1 

8.7 
10 

.4 

.5 
.29 
.47 

70 
51 

.3 

.5 
.22 
.22 

6 
9 

092590 
092591 

092592 
092599 
092600 

.192601 

.192602 

.192603 
092604 
092605 

7.0 
4.0 
1.0 

2.0 
3.0 

20 
12 

4.0 

17 
22 
24 

10 
22 
7.0 

17 
19 

3.5 
11 

6.5 

7.1 
7.8 
2.2 
4.5 

11 

13 
19 
18 

16 
19 
6.6 
6.5 

17 

.8 

.7 

.5 

.5l 

.5 

.5 

.2 

.4 

.23 

.40 

.30 

.28 

.41 

.15 

.34 

.34 

58 
110 
140 

20L 
75 
37 
60 

130 

.7 
1.1 
1.1 

.4 
1.0 
.3 
.4 
.9 

.12 

.11 

.040 

.020 

.11 

.15 

.21 

.080 

9 
12 
14 

3 
12 

4 
8 

10 

w192592 
w192599 
092600 

.192601 
w192602 
w192603 
.192604 
092605 

N.)
00 
N.) 



 

Table 8g.-- Content of 22 trace elements in 72 coal samples from Virginia--continued 

Sample Lu Na P Ab Sb St Se Sm Tb TN Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (Ppm) (ppm) n u mber 

w191030 
w191031 
w191032 
w191033 
091063 

0.11 
.2 
.11 
.1 
.1 

640 
530 
220 
240 
230 

140 
63 
24 
50 
15 

7 
45 
13 
12 

8 

0.40 
.80 
.50 
.60 
.91 

1.3 
5.1 
1.9 
1.8 
2.1 

5.9 
1.8 
1.4 
2.0 
7.6 

1.0 
2.2 
1.0 
1.1 
.80 

0.1 
.3 
.1 
.2 
.1 

3.01 
3.01 
3.01 
3.01 
3.01 

w191030 
091031 
w191032 
w191033 
w191063 

v191064 
w191065 

.1 

.1 
190 
260 

260 
59 

131 
151 

.87 

.37 
1.5 
2.1 

2.4 
1.3 

.70 
1.3 

.1 

.2 
3.01 
3.01 

091064 
091065 

w191066 
091067 

.2 

.1 
150 
400 

450 
540 

141 
22 

.37 

.34 
3.6 
4.3 

1.7 
1.5 

2.9 
2.2 

.5 

.3 
6.3 
5.0 

091066 
091067 

w191068 .1 190 25 111 .37 1.5 7.0 .60 .1 3.01 091068 

w191069 .1 240 30 101 .82 1.3 4.4 .50 .2 3.01 w191069 
091134 .3 380 220 151. .78 3.0 1.5 2.1 .4 3.0 091134 
091135 .2 780 690 15 2.5 3.4 1.8 1.6 .3 3.01 091135 
w191136 .1 290 8 111 .50 1.7 3.3 1.1 .2 3.0 091136 
091328 .1 330 19 121 .31 1.4 2.2 1.0 .2 3.01 w191328 

091329 .1 250 4 131. .23 1.9 2.7 1.7 .3 3.01 w191329 
w191330 .1 210 14 10 .45 2.3 5.8 .90 .2 3.01 091330 
091331 .2 230 25 20 1.2 3.9 5.3 2.0 .3 3.0 091331 
091332 .1 410 73 141 .96 1.9 6.0 .60 .1 3.01 091332 
w191333 .1 180 47 101 .1S .90 2.5 .70 .1 3.01 091333 

w191334 .1 220 190 141 .55 2.7 3.2 1.2 .2 4.2 w191334 
w191335 .1 450 3 121 .62 1.3 2.5 .50 .1 3.01 w191335 
w191336 .1 290 8 11L .77 1.3 1.7 .60 .1 3.01 w191336 
091337 
091338 

.1 

.2 
400 
250 

83 
360 

111 
19 

.70 
1.1 

1.8 
4.1 

2.1 
2.7 

.50 
1.7 

.1 

.4 
3.01 
3.0 

w191337 
w191338 

091521 .1 120 7 7 .69 1.3 .9 .90 .2 3.01 091521 
w192586 .2 400 41 30 1.4 5.6 2.7 2.5 .71 7.0 092586 
092587 .1 320 400 281. .40 2.8 1.1 1.2 .81 3.01 092587 
w192588 
092589 

.1 

.2 
380 
280 

24 
530 

241 
261 

.80 

.6o 
1.5 
3.5 

2.1 
2.21. 

.50 
1.9 

.61 

.3 
3.01 
3.01 

092588 
092589 

092,590 
092591 

.1 

.2 
770 
.300 

59 
140 

181. 
271 

.30 

.30 
2.0 
2.7 

2.0 
3.2 

1.2 
2.5 

.51 

.4 
3.01. 
3.01 

w192590 
w192591 

092592 
w192599 
w192600 

.1 

.2 

.2 

360 
250 
400 

160 
510 
620 

271 
221. 
241 

.40 

.70 

.40 

2.9 
4.2 
3.5 

2.5 
2.1 
1.5 

1.5 
1.9 
1.9 

.81 

.3 

.3 

3.01 
3.01 
3.01 

w192592 
092599 
092600 

092601 .1 510 21 221 .30 1.9 3.1 .60 .61 3.01 092601 
w192602 .2 210 120 191 .70 4.3 2.9 2.1 .3 4.0 v192602 
092603 .1 520 22 151 19 1.4 6.8 .70 .51 3.01 w192603 
w192604 
w192605 

.1 

.2 
120 
220 

8 
540 

151 
191. 

.50 

.90 
2.1 
3.8 

3.6 
1.2 

1.9 
1.7 

.4 

.1 
3.0L 
3.0L 

.192604 
v197605 



 

Table 8g.-- Content of 22 trace elements in 72 coal samples from Virginia--continued 

Sample U Yb 
nueoer (ppm) (ppm) 

091030 0.60 0.4 
091031 3.7 .9 
w191032 1.3 .5 
w191033 1.3 .5 
w191063 .72 . 5 

w191064 .77 .5 
091065 1.3 .6 
w191066 .90 1.5 
091067 1.2 .9 
091068 .70 .4 

w191069 1.1 .3 
w191134 .70 1.4 
091135 2.2 .9 
w191136 .30 .7 
091328 1.4 .5 

w191329 1.3 .8 
w191330 1.7 .6 
w191331 1.2 1.1 
w191332 .60 .4 
w191333 .37 .3 

w191334 1.6 .7 
w191335 .42 .4 
w191336 .46 .4 
w191337 .53 .3 
w191338 1.5 1.1 

w191521 1.0 .5 
092586 2.6 1.2 
092587 1.2 .7 
092588 .70 .4 
092589- .80 1.1 

092590 .80 .5 
092591 1.9 1.0 
w192592 1.5 .5 
w192599 2.3 .9 
w192600 1.6 .7 

w192601 .40 .5 N)
w192602 3.3 1.0 CO 
w192603 1.3 .3 .P, 
w192604 .80 .8 
w192605 2.5 1.0 



Table 8111.-- Content of 22 trace element, in 72 coal samples from Vie-Alfas-continued 

Sample Al C, Co Cr CI fu i Hf Nv le Ssmott 
number tope/ (oo.) (owe) (op.) (06m) loom/ (ppm) (oom) (Dom) (ppm) number 

092606 
092607 

18 
9.0 

22 
12 

7.8 
3.1 

20 
11 

3.4 
2.0 

0.37 
.22 

190 
82 

0.9 
.5 

0.10 
.020 

11 
6 

H192606 
w192607 

w192608 1.0 8.0 13 6.1 .2 .19 22 .4 .010 4 w192608 
092009 IS 8.0 4.2 7.4 .2 .15 80 .4 .18 4 w192609 
w192610 6.0 6.0 12 5.6 .3 .18 201. .2 .040 3 092610 

092611 82 5.0 2.7 5.5 .3 .10 28 .3 .14 3 092611 
092612 13 7.0 8.2 4.9 .2 .19 28 .2 .28 3 092612 
092613 37 12 13 11 .3 .30 63 .3 .24 7 092613 
092697 9.0 11 2.4 12 1.9 .21 90 .5 .050 6 092697 
092698 10 17 9.9 14 1.1 .56 76 .4 .18 8 092698 

092699 7.0 11 3.3 3.3 .1 .25 201. .6 .12 6 v192699 
092200 4.0 18 10 7.4 .4 .28 36 1.1 .080 9 u192700 
0 9 27 0 1 3.0 14 5.8 9.9 .4 .20 62 .6 .070 8 092701 
092702 6.0 SO 15 38 2.9 .87 240 1.7 .070 27 092702 
092703 1.0 15 3.9 7.3 .4 .35 38 .7 .11 7 092703 

092704 7.0 24 6.8 21 2.2 .45 110 .9 .15 13 092704 
092705 3.0 17 2.1 7.4 .7 .26 50 1.1 .060 9 092705 
092706 3.0 28 6.4 22 1.3 .39 66 1.5 .020 16 092706 
092707 3.0 34 5.1 31 2.5 .55 150 2.1 .040 18 092707 
092708 3.0 22 7.6 14 .6 .32 54 1.1 .060 13 092708 

w192709 3.0 16 4.2 10 .9 .27 66 .7 .030 8 w192709 
w193663 10 30 14 16 .5 .37 70 .9 .11 16 093663 
093664 13 25 4.4 18 .5 .35 64 1.2 .060 15 093664 
073665 12 25 10 20 2.1 .43 96 1.1 .16 13 v193665 
w193666 1.0 58 11 47 2.5 .90 170 2.8 .040 33 v193666 

093667 3.0 15 4.4 7.4 .4 .24 41 .7 .040 8 w193667 
093668 22 10 11 7.8 1.1 .24 58 .4 .050 5 H193668 
093669 6.0 5.0 5.6 3.2 .4 .21 21 .3 .0101. 2 093669 
wt93670 88 7.0 5.4 4.0 .2 .25 31 .2 .13 3 093670 
093671 23 20 6.4 16 1.0 .32 67 .8 .11 11 v193671 

093672 2.0 17 2.9 13 .6 .22 55 1.3 .040 12 w193672 
w193673 37 27 16 12 1.5 .40 63 .7 .060 17 093673 



	 	

�

Table BR.-- Content of 22 trace elements in 72 coal samples from VirlInja--cntln.yed 

Sasole 
number 

lu 
(pp ) 

Na 
(ppm) 

P 
(00m) 

Pb 
(ppm) 

Sb 
(ppm) 

Sc 

(ppm) 
Se 

(ppm) 
Sm 

(poi) 
Tb 

(ppm) 
Th 

(Wpm) 
Sample 
number 

w192606 
w192607 

0.1 
.1 

280 
150 

68 
37 

48 
24 

1.0 
.40 

4.1 
2.2 

3.1 
2.3 

1.6 
1.0 

0.3 
.2 

5.0 
3.01 

.192606 
w192607 

.192608 .1 110 28 10 .60 2.3 1.3 .80 .1 3.0L .192608 
w192609 .1 110 260 111. .80 1.8 3.4 .60 .3l 3.0L w192609 
.192610 .1 220 12 13L 1.4 2.0 3.9 .70 .2 3.0L .192610 

.192611 .1 140 22 11L 1.5 2.1 6.2 .40 .2 3.0L 092611 
w192612 .1 380 32 13L .40 1.1 2.2 .80 .2L 3.0 w192612 
.192613 .2 170 130 16L 1.6 2.9 2.8 1.4 .2 3.0L .192613 
092697 .1 310 110 25 .60 2.5 1.8 1.0 .2 3.0 w192697 
.192698 .2 220 20 16 1.8 4.5 1,4 2.5 .5 3.0L w192698 

.192699 .1 49 35 111 2.1 1.5 2.2 1.4 .3 3.0L .192699 

.192700 .2 210 33 161 .50 2.6 4.3 1.6 .3 4.0 .192700 
w192701 .1 190 110 141 .30 2.8 1.7 1.1 .2 3.0t. 092701 
092702 .3 540 51 70 .60 8.5 2.3 4.1 .6 9.0 v192702 
w192703 .1 260 11 7 .20 1.7 1.6 1.6 .3 3.0L 092703 

.192704 .2 630 20 30 .70 5.5 6.9 2.0 .3 4.0 .192704 

.192705 .1 810 12 22L .60 2.2 3.6 1.5 .2 4.0 .192705 

.092706 .2 230 92 19 .60 4.5 2.7 1.9 .3 6.0 .192706 

.192707 .2 870 140 48 .40 6.9 2.7 2.3 .5 10 .192707 

.192708 .1 930 48 24L .40 3.0 2.A 1.5 .2 6.0 .192708 

w192709 
.193663 

.1 

.2 
1,000 

210 
20 
56 

231. 
13 

.20 

.60 
2.4 
2.8 

2.9 
4.0 

1.4 
2.6 

.2 

.4 
5.0 
3.01 

092709 
.193663 

w193664 
.193665 

.2 

.1 
370 
450 

220 
30 

7 
23 

.90 

.60 
4.1 
4.0 

2.9 
1.7 

1.9 
2.1 

.3 

.3 
5.0 
4.0 

w193664 
v193665 

093666 .4 780 190 44 .70 9.8 3.4 4.8 .7 9.0 w193666 

.193667 .1 210 33 7 .30 1.8 2.6 1.5 .2 I.% w193667 
w193668 .2 320 56 12 2.6 3.1 1.6 1.0 .3 3.0L .193668 
.193669 
.193670 

.1 

.1 
320 
300 

11 
16 

71 
9L 

2.7 
.90 

2.1 
2.1 

2.0 
3.7 

.90 
1.1 

.2 

.2 
3.0L 
3.0L 

.193669 

.193670 
w193671 .1 630 21 17 .80 3.6 4.8 1.9 .3 4.0 093671 

093672 .2 840 44 11 .90 2.4 1.7 1.6 .2 3.0 093672 
.193673 .2 320 85 14 2.3 3.0 2.3 2.1 .3 3.0L v193673 



 

 

Table 811.-- Content of 22 trace elements in 72 coal sample• from Virginia--continued 

Sample U ro 
number (ppm) (ppm) 

092606 1.5 0.8 
092607 1.3 .6 
.192608 .90 .5 
w192609 .80 .3 
.092610 .50 .5 

w192611 .50 .4 
w192612 .30 .4 
w192613 2.6 .9 
w192697 1.0 .4 
w192698 2.5 1.4 

w192699 2.0 .6 
w192700 4.7 .8 
.0192701 1.2 .6 
092702 2.8 1.9 
091703 .90 .7 

092704 2.3 1.1 
092705 3.2 .7 
w192706 2.0 .9 
092707 2.0 1.2 
092708 1.3 .7 

092109 .70 .7 
w193663 2.2 1.0 
093664 1.8 .9 
093665 1.9 .9 
093666 1.6 2.1 

09366? 1.0 .7 
093668 1.5 1.0 
w193669 1.0 .6 
093670 1.8 •8 
w193671 1.9 .8 

093672 1.1 .9 
093673 1.7 .9 



	 		
	 		 	 	

 

Table 8h.-- Major, minor, and trace element coupsition of 72 coal samples from Virginia reported on whole coal basis. 

(Values in percent or parts-per-million. 22 values are from direct determinations on whole coal; all other values calculated from analyses 
of ash. S means analysis by emission spectrography; L, less than the value shown; N, not detected: B, not determined.] 

Sample 
number 

SI 
(percent) 

Al 

(percent) 
Ca 

(percent) 

Mg 

(percent) 

Na 

(percent) 

K 

(percent) 
Fe 

(percent) 

Ti 

(percent) 

Ag-S 

(ppm) 

As 

(ppm) 

Sample 

number 

091030 
091031 
u191032 
091031 
w191063 

1.5 
4.6 
1.2 
1.0 

.86 

0.81 
2.6 
.8 7 
.81 
.68 

0.43 
.12 
.067 
.061 
.078 

0.11 
.18 
.055 
.054 
.029 

0.064 
.053 
.022 
.024 
.023 

0.067 
.15 
.046 
.047 
.057 

0.66 
1.0 
.47 
.87 

2.0 

0.044 
.086 
.043 
.038 
.033 

0.13 
.03L 
.05 
.03 
.04 

16 
46 
10 
64 
97 

w191030 
091031 
091032 
091033 
w191063 

w191064 
091065 
091066 
,41 .41067 
w 1 91068 

1.5 
1.4 
2.7 
4.2 
.51 

.89 

.50 
1.6 
2.4 
.51 

.086 

.10 

.11 

.12 

.081 

.048 

.060 

.055 

.097 

.021 

.019 

.026 

.015 

.040 

.019 

.050 

.057 

.085 

.13 

.047 

.36 
1.5 
.28 
.25 

2.2 

.054 

.020 

.092 

.13 

.027 

.01 

.03 

.07 

.04 

.04 

68 
1.9 
3.7 
1.3 

35 

091064 
w191065 
091066 
.191067 
w191068 

w101069 
091134 
091135 
w191136 
w191328 

.81 
1.5 
2.3 
.91 
.92 

.17 

.76 
1.4 
.72 
.66 

.054 

.057 

.11 

.064 

.058 

.049 

.044 

.076 

.020 

.034 

.024 

.038 

.078 

.029 

.033 

.057 

.047 

.093 

.030 

.036 

2.6 
.25 

1.8 
.13 
.28 

.017 

.038 

.081 

.028 

.028 

.03 

.08 

.06 

.03 

.03 

98 
2.6 

21 
1.6 
3.6 

091069 
091134 
w191135 
091136 
091328 

091329 
091130 
091131 
091312 
w191333 

.99 
1.1 
2.0 
.65 
.54 

.89 

.95 
1.8 
.56 
.41 

.075 

.055 

.066 

.12 

.040 

.030 

.023 

.040 

.023 

.005 

.025 

.021 

.023 

.042 

.018 

.040 

.052 

.096 

.047 

.022 

.32 
1.1 
2.0 
1.6 
.34 

.026 

.037 

.069 

.034 

.026 

.06 

.03 

.04 

.03 

.03 

2.0 
26 
50 

140 
3.0 

091329 
091330 
w191331 
w191332 
w191333 

091334 
w191335 
091336 
091317 
w191338 

1.5 
.48 
.31 
.55 

2.4 

.97 

.33 

.18 

.30 
1.4 

.10 

.051 

.058 

.079 

.13 

.021 

.019 

.013 

.068 

.031 

.022 

.045 

.029 

.040 

.025 

.090 

.025 

.020 

.032 

.11 

3.5 
.61 
.69 
.98 

3.4 

.097 

.013 

.007 

.011 

.083 

.06 

.02 

.02 

.01L 

.09 

42 
7.0 

17 
6.3 

43 

w191334 
w191335 
w191336 
w191337 
w191338 

w191521 
092586 
002587 
w192588 
w192589 

1.0 
4.' 
1.8 

.65 
2.1 

.77 
2.2 
.90 
.29 

1.5 

.11 

.087 

.12 

.046 

.15 

.051 

.14 

.025 

.019 

.083 

.012 

.040 

.032 

.038 

.028 

.045 

.16 

.059 

.028 

.077 

.57 
2.2 
.44 
.55 
.30 

.036 

.11 

.068 

.011 

.061 

.02 

.06 

.04 

.02 

.07 

11 
78 
16 
18 
2.0 

w191521 
w192586 
w192587 
092588 
w192589 

w192590 
w192591 
092592 
w 192599 
w192600 

.83 
2.7 
2.5 
1.6 
2.6 

.58 
2.0 
1.1 
.95 

1.2 

.64 
1.2 

.082 

.16 

.16 

.16 

.16 

.055 

.025 

.041 

.077 

.030 

.036 

.025 

.040 

.11 

.15 

.080 

.061 

.078 

4.6 
1.5 
.50 
.49 
.22 

.035 

.11 

.092 

.10 

.090 

.05 

.07 

.03 

.02 

.02 

45 
16 

7.0 
4.0 
1.0 

w192590 
092591 
w192592 
w192599 
w192600 

N.)
00
CO 

w192601 
092602 
092611 
.19 2604 

.53 
2.6 
.71 
.84 

.40 
1.4 
.51 
.61 

.039 

.0 7 1 

.15 

.071 

.013 

.041 

.043 

.009 

.051 

.1121 

.052 

.012 

.021 

.082 

.042 

.036 

.10 

.41 
1.0 
.39 

.025 

.11 

.031 

.028 

.02 

.04 

.03 

.05 

2.0 
3.0 

20 
12 

w192601 
092602 
w192603 
092604 

w192605 1.8 1.0 .16 .020 .022 .064 .49 .11 .02 4.0 w192605 
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Table 811.-- Major,_minnr and trace element composition of 72 coal samples from VirLinia reported on whole coal basis--continued 

Sample 
number 

Au-S 
foci.) 

0-S 
(ppm) 

0a-S 
Coo./ 

be-S 
(Dom) 

Cd 
(pp.) 

Ct 
(ppm) 

Co 
(ppm) 

Cr 
(ppm) 

Cs 
(Pon) 

Cu 
(ppm) 

Sa ple 
number 

091010 1.51. 6.9 ?20 0.9 0.18 12 4.1 6.4 0.4 23 w191030 
w191031 5.21. 18 230 1.8 .04 24 5.6 22 4.0 20 w191031 
w191032 1.01. 6.6 110 2.5 .08 11 2.5 7.9 1.3 23 .191032 
w191033 1.01. 5.5 80 1.8 .14 11 2.9 8.2 1.1 26 w191033 
.191063 1.21. 12 82 1.7 .0? 8.0 3.1 7.8 .4 11 w191063 

.191064 1.11. 11 78 2.3 .10 6.0 7 .8 5.5 .3 16 091064 
0 9 1065 1.21. 2? 95 1.5 .05 14 3.2 11 . 4 12 w191065 
w191066 1 .81. 16 150 4.4 .15 25 11 1? .5 20 091066 
w191067 2.81. 28 180 2.3 .08 24 8.7 22 1.6 18 .191067 
w19 1 068 1.01. 11 91 2.3 .06 6.0 2.3 5.0 .2 10 091068 

001069 
091134 

1.21. 
1.01. 

12 
14 

41 
74 

1.5 
5.2 

.06 

.11 
4.0 

16 
1.9 

21 
4.2 

12 
.3 
.4 

12 
22 

.191069 
091154 

091135 2.01. 13 160 2.7 .15 17 6.5 14 1.0 22 .191135 
.191136 .61. 11 58 3.5 .07 9.0 9.5 5.7 . 1 15 w191136 
.191328 .91. 17 86 2.3 .02 11 1.6 4.9 .2 6.9 w191328 

091329 1.01. 19 86 2.6 .05 13 6.0 6.7 .3 15 091329 
w191350 1.21. 9.1 61 1.9 .05 10 2.0 8.7 .7 12 091330 
.191331 2.31. 11 97 6.7 .07 22 7.0 1? 1.8 15 091331 
091332 1.11. 13 130 1.5 .07 6.0 4.1 6.8 .4 11 .191332 
w191333 .5L 7.0 49 .5 .03 8.0 1.7 4.0 .1 9.2 091333 

.191314 
w191335 

2.21. 
.61. 

14 
13 

120 
57 

.9 
1.1 

.07 

.05 
14 
5.0 

4.3 
4.1 

13 
4.7 

.3 

.3 
15 
9.3 

w191334 
091135 

091136 .51. 8.2 38 1.3 .10 4.0 12 4.2 .1 12 w191336 
.101337 .81. 0.0 65 .9 .04 4.0 5.4 4.2 .3 11 w191337 
.191338 2.81. 9.1 80 3.0 .17 19 5.3 15 .9 21 091318 

.191521 1.01. 3.5 59 3.1 .04 9.0 5.8 6.4 .7 15 .191521 
092586 1.91. 28 92 2.4 .23 27 11 24 1.7 28 092586 
.1925217 .71. 15 110 1.5 .06 15 4.3 11 .2 11 092587 
w192588 .31. 10 44 1.2 .05 4.0 2.9 3.0 .0 13 092588 
092589 .91. 20 100 4.5 .16 20 9.9 11 .5 24 w192589 

w192590 1.41. H 6? .8 .11 11 4.0 6.7 .4 12 w192590 
092591 1.81. 36 170 2.9 .71 19 7.1 10 .5 38 w192591 
092592 1.01. 14 61 1.7 .12 17 3.5 13 .8 15 092502 
092599 .71. 8.8 170 1.5 .07 22 11 19 .7 13 092599 
092600 .91. 14 100 1.4 .09 24 6.5 18 .5 14 092600 

092601 .31. 10 55 .9 .06 10 7.1 16 .51. 10 w192601 
097602 1.01. 12 41 1.0 .11 22 7.8 19 .5 17 w192602 
w192503 .51. 25 82 . 4 .09 7.0 2.2 6.6 .5 9.7 .192603 
092604 .41. 10 42 1.5 .16 17 4.5 6.5 .2 18 .192604 
092605 .81. 12 160 1.6 .09 19 11 17 .4 15 092605 



 

Table 8h.-- tilijor, minor, and trace element composition of 72 coal samples from Virginia reported on whole coal basis--continued 

Sarnole 
number 

Dy-S 
(ppm) 

Er-S 
(oom) 

Eu 
(porn) (porn) 

Ga-S 
(ppm) 

Gd-S 
(oom) 

Ge-S 

(ppm) 

Hf 
(ppm) 

Hg 
(ppm) 

HO-S 
(oom) 

Sample 
number 

w191030 4.7L 1.5L 0.19 56 2.0 0.9 7 L 0.67L 0.5 0.082 0.97L w191030 
,191031 
w191032 

10L 
3.2L 

3.2L 
1.0L 

.39 

.20 
180 
160 

9.2 
2.7 

2.21_ 
.88 

1.5L 
.46L 

.8 

.4 
.12 
.030 

2.2L 
.66L 

9191031 
091032 

091031 3.3L 1.0L .22 36 2.6 .86 .47L .3 .082 .68L 091033 
w191063 3.9L 1.2L .17 170 3.3 .82L 3.1 .3 .24 .82L 9191063 

w191064 3.5L 1.1L .17 46 2.2 1.2 .72 .3 .050 .72L 091064 
w191065 3.9L 1.2L .23 47 3.5 .82L .56L .6 .020 .82L w191065 
4191066 5.9L 2,8 .57 92 4.8 3.2 .85L .8 .060 1.2L w191066 
w101067 8.9L 2.8L .40 20L 6.6 2.0 1.3L 1.0 .020 1.8L 091067 
w191068 3.3L 1.0L .13 160 2.6 .68L 1.5 .2 .15 .68L w191068 

9191069 4.0L 1.2L .10 42 2.0 1.4 .57L .2 .16 .83L 091069 
4191114 3.31. 1.9 .46 110 4.8 1.7 5.7 .6 .030 .68L v191134 
9191115 6.5L 2.0L .39 140 5.7 1.3L 1.5 .6 .073 1.31. 091135 
w191136 2.1L .8 .25 140 3.0 .72 3.6 .3 .020 .43L w191136 
091328 2.8L .9L .15 46 2.6 .95 .40L .6 .29 .60L 091328 

9191329 3.1L 1.2 .27 78 3.0 1.2 .44L .4 .010L .67L 9191329 
w191310 4 .nt. 1.21_ .19 90 4.1 1.2 .57L .3 .17 .87L w191330 
091311 7.4L 2.3L .42 78 6.9 1.6L 3.0 .7 .18 1.6L w191331 
w191332 3.61. 1.1L .15 54 3.0 1.1 1.3 .3 .23 .78L w191332 
w191333 1.7L .5L .15 42 1.2 .54 .25L .3 .070 .38L 9191333 

091334 6.91. 2.2L .26 78 5.2 1.5L 1.0 .9 .27 1.5L 091334 
9191335 
w191336 

1.9L 
1.5L 

.6L 

.5L 
.09 
.12 

46 
22 

1.6 
1.5 

.42 

.62 
.28L 

1.2 
.1 
.2 

.050 

.050 
.42L 
.34L 

091335 
9191336 

091337 2.4L .8L .12 150 2.0 .57 .68 .1 .030 .53L 9191337 
w191338 8.8L 2.8L .36 100 6.3 1.9L 2.1 .7 .26 1.9L v191338 

w191521 3.1L 1.0L .18 92 1.7 .65L .45L .3 .060 .65L 9191521 
w192586 
9192587 

6.0L 
2.3L 

1.9L 
1.1 

.45 

.75 
120 

63 
8.6 
4.0 

1.31_ 
.99 

1.3 
.71 

.8 

.7 
.33 
.10 

1.3L 
.71L 

092586 
9192587 

092588 1.1L .4 .15 20L 1.8 .71 .95 .6 .090 .24L w192588 
w192589 2.8L 1.4 .45 54 6.0 1.2 3.7 .6 .010 .65L w192589 

092590 4.4L 1.4L .29 70 3.0 2.0 2.6 .3 .22 .95L 9192590 
9192591 5.8L 1.8L .47 51 5.5 2.5 1.6 .5 .22 1.3L w192591 
9192592 3.1L 1.0L .23 58 4.5 1.2 1.3 .7 .12 .67L 9192592 
092599 2.3L 1.0 .40 110 4,2 1.8 2.0 1.1 .11 .51L 9192599 
9192600 3.0L .9 .30 140 4.5 .66L 1.3 1.1 .040 .66L 092600 

w192601 
w192602 

.8L 
3.2L 

.3 
1.0 

.28 

.41 
20L 
75 

1.6 
4.2 

.43 

.69 L 
.78 

1.2 
.4 

1.0 
.020 
.11 

.18L 

.69L 
092601 
9192602 

K.) 

9192603 
092604 

1.6L 
1.41. 

.5L 

.7 
.15 
.34 

37 
60 

2.1 
2.5 

.66 

.34 
.31 

1.3 
.3 
.4 

.15 

.21 
.36L 
.30L 

092603 
9192604 

0 

w192605 2.5L .9 .34 130 4.4 .541. 2.5 .9 .080 .54L w192605 



 

 

 

 

 

 
 
 

Table 8h.-- Major, minor, and trace element composition of 72 coal samples from Virginia reported on whole coal basis--continued 

Sample 
number 

la 
(oom) 

0 
(Dom) 

lu 
(porn) 

Mn 
(ppm) 

mo-S 
(ppm) 

Nb-S 
(opw) 

Nd-S 
(Qom) 

Ni-S 
(00m) 

P 
(Ppm) 

Pb 
(Dom) 

Ss•o(e 
number 

-------
w 1 91030 7 5.9 0.11 260 1.2 0.60 6.0 7.9 140 4.7 .191030 
091031 13 18 .2 22 1.2 1.6 151 8.8 63 7.4 .191031 
.001012 5 6.6 .11 9.4 1.2 .94 8.8 5.0 24 2.9 091032 
.101033 6 5.5 .1 6.8 1.8 .68 8.0 5.0 50 2.3 .191033 
00061 4 8.2 .1 20 1.8 .95 5.9 6.4 15 1.6 .191063 

w191064 3 3.4 .1 78 2.0 .53 5.01 9.0 260 1.4 091064 
091065 A 8.2 .1 .7 1.2 1.2 10 8.2 59 3.0 091065 
001066 14 20 .2 8.2 2.4 3.9 35 22 450 5.9 w19I066 
.101067 14 39 .1 1? 1 .1 6.5 23 18 540 6.8 091067 
.191068 3 5.5 .1 10 2.1 .74 4.71 3.8 25 1.3 .191068 

.101069 2 3.2 .1 10 2.5 .401 5.71 4.0 30 .83 091069 

.101134 7 6.3 .3 7.4 2.1 1.0 21 21 220 4.3 091134 
001135 9 11 .2 7.2 4.1 1.5 9.7 20 690 4.0 09113$ 
091116 s 3.2 .1 7.9 1.2 .86 9.0 10 2.6 091136 
091328 S 5.6 .1 6.5 2.3 2.8 8.6 5.2 10 4.7 091328 

091329 7 8.6 .1 4.7 2.1 1.1 13 8.2 4 5.3 .191329 
091330 5 9.9 .1 11 1.4 .68 6.8 3.6 1 4 2.7 091330 
.101331 10 16 .2 11 2.0 2.3 17 15 25 4.9 .191331 
001332 4 3.4 .1 15 1.5 .78 5.3 5.4 73 1.0 .191332 
.191333 S 3.0 .1 4.9 .92 .92 5.4 4.1 47 2.3 .191333 

091334 A 8.7 .1 13 2.8 2.6 9.91 9.7 190 2.6 001334 
091335 2 2.1 .1 3.6 2.8 .191 2.81 6.6 3 1.7 .191335 
091336 2 .9 .1 6.0 2.4 .34 3.1 14 8 1.1 w191336 
.101317 2 1.9 .1 28 2.0 .26 3.51 6.1 83 .87 .191337 
.191338 10 15 .2 30 4.1 1.2 131 17 360 6.3 09133A 

.191521 4 7.0 .1 8.6 1.9 .54 6.5 6.5 7 2.6 091521 

.102586 17 39 .2 19 1.6 .94 8.61 21 41 8.8 .192586 
11 1 9258 7 8 7.1 .1 3.6 1.1 1.6 5.2 11 400 3.2 092587 
092588 2 2.4 .1 7.1 2.2 .41 2.6 4.4 24 1.6 .192588 
092589 11 15 .2 7.3 1.6 1.5 12 15 530 5.5 092589 

092590 6 45 .1 31 2.7 1.1 6.31 6.0 59 1.41 w192590 
092501 9 27 .2 96 1.8 2.0 12 31 140 9.6 092591 
092502 9 26 .1 12 1.2 3.1 9.0 8.8 160 5.1 092592 
092/99 12 11 .7 11,1 2.6 2.9 6.5 15 510 4.1 092599 
.1 9/600 14 16 .2 17 .94 2.1 4.31 6.2 620 4.6 .192600 

w 1 92601 3 6.3 .1 8.0 .80 .50 1.21 7.5 21 1 .9 092601 
092602 12 15 .2 1 4 1.5 3.1 4.61 0.9 120 7.0 092602 
092605 4 2.6 .1 23 .97 .51 2.31 2.7 22 61 092603 
092604 A 8.2 .1 12 1.5 .9S 2.1 6.5 8 3.7 .10/604 
092605 10 11 .2 25 2.4 2.2 3.9 15 540 11 092605 



 
 

 

 

Table 8h.-- Major, minor, and trace element composition of 72 coal samples from Virginia reported on whole coal basis--continued 

Sample 
number 

Pr-S 
(ppm) 

90 
(ppm) 

Sb 
(ppm) 

Sc 
(ppm) 

Se 
(ppm) 

Sm 
(ppm) 

Sn-S 
(ppm) 

Sr-S 
(ppm) 

Tb 
(ppm) 

Th 
(ppm) 

Sample 
number 

w191010 9 .7 1 7 0.40 1.3 5.9 1.0 0.97L 150 0.1 3.01 w191030 
w191131 221 45 .80 5,1 1.8 2.2 2.2L 150 .3 3.01 w191031 
wl 01012 6.6L 13 .50 1.9 1.4 1.0 .66L 110 .1 3.01 w191032 
w191033 6.81 12 .60 1.8 2.0 1.1 .68L 110 .2 3.01 v191033 
w191063 121 8 .91 2.1 7.6 .80 .82L 68 .1 3.0L v191063 

w191064 7 .21 131 .87 1.5 2.4 .70 .72L 60 .1 3.OL v191064 
v191065 8.21 151 .37 2.1 1 .3 1.3 .82L 180 .2 3.01 w191065 
v191066 121 14L .37 3.6 1,7 2.9 1.21 280 .5 6.3 w191066 
w191067 181 22 .34 4.3 1.5 2.2 1.81 340 .3 5.0 w191067 
w191068 101 111 .37 1.5 7.0 .60 .68L 97 .1 3.01 w191068 

w191069 
v 191134 

8.31 
6.81 

101 
151 

.82 

.78 
1.3 
3.0 

4.4 
1.5 

.50 
2.1 

.831 

.681 
52 
39 

.2 

. 4 
3.OL 
3.0 

v191069 
w191134 

w191135 111 15 2.5 3.4 1.8 1.6 1.31 200 .3 3.01 w191135 
w191136 4.31 111 .50 1.7 3.3 1.1 .43L 58 .2 3.0 w191136 
w191328 6.01 12L .31 1.4 2.2 1.0 .73 190 .2 3.OL w191328 

w191329 6.71 131 .23 1.9 2.7 1.7 1.2 140 .3 3.OL w 191329 
w191330 8.71 10 .45 2.3 5.8 .90 1.4 38 .2 3.OL v191330 
w191331 16L 20 1.2 3.9 5.3 2.0 1.61 85 .3 3.0 v 191331 
w191132 7.81 141 .96 1.9 6.0 .60 .7 81 130 .1 3.01 w191332 
w191333 3.81 10L .15 .90 2.5 .70 1.6 86 .1 3.01 w191333 

w191334 151 141 .55 2.7 3.2 1.2 1.51 160 .2 4.2 w 191334 
w191315 4.21 121 .62 1.3 2.5 .50 .57 57 .1 3.01 v191335 
v191336 3.41 111 .77 1.3 1.7 .60 .48 41 .1 3.01 w191336 
w191337 5.31 111 .70 1.8 2.1 .50 .53L 49 .1 3.OL w191337 
w191338 19L 19 1.1 4.1 2.7 1.7 1.9L 110 .4 3.0 w191338 

u1915 ,1 
w192586 

6.51 
131 

7 
30 

.69 
1.4 

1.3 
5.6 

.9 
2.7 

.90 
2.5 

.651 
1.31 

140 
39 

.2 

.7L 
3.01 
7 .0 

w191521 
w192586 

v192587 4.81 2t_ .40 2.8 1.1 1.2 .50L 160 .8L 3.01 w192587 
w192588 2.3L 241 .80 1.5 2.1 .50 .241 44 .61 3.01 .192588 
v192589 6.3L 261 .60 3.5 2.21 1.9 1.2 230 .3 3.01 w192589 

w192590 9.21 181 .30 2.0 2.0 1.2 .9S1 52 .51 3.01 w192590 
w192591 121 271 .30 2.7 3.2 2.5 1.6 75 .4 3.01 w192591 
w192592 6.51 271 .40 2.9 2.5 1.5 .67L 110 .81 3.01 w192592 
w197509 5.01 221 .70 4.2 2.1 1.9 .95 73 .3 3.OL w192599 
w192600 6.41 241 .40 3.5 1.5 1.9 .66L 150 .3 3.01 w192600 

w192601 
v192602 

1.71 
6.71 

221.. 
191 

.30 

.7 0 
1.9 
4.3 

3.1 
2.9 

.60 
2.' 

.1 81 

.691 
40 
43 

.6L 

.3 
3.01 
4.0 

w192601 
v192602 

Iv 
QD 

v192603 3.5L 151 19 1.4 6.8 .7 0 14 61 .51 3.01 w192603 r...) 

.092604 2.91 151 .50 2.1 3.6 1.9 .65 77 .4 3.01 w192604 
w192605 5.21 191 .90 3.8 1.2 1.7 3.2 77 .3 3.0L w192605 



	

 

 

 

 

Table 8h.-- 11±Jor, minor, and trace element comRosition of 72 coal samples from Virginia reported on whole coal basis--continued 

Sample TI-S Tm-S U V-S T-S TO /n lr-S Sample
number (ppm) (ppm) (Dom) (Dom) (ppm) (ppm) (Dom) (000) number 

091030 
091031 
091032 

1.51 
3.21. 
.9 91. 

0.671 
1.51. 

.461. 

0.60 
3.7 
1.3 

6.3 
31 
12 

5.3 
4.3 
5.5 

0.4 
.9 
.5 

60 
14 
12 

15 
10 
13 

091030 
091031 
w191032 

w191033 
w191063 

2.3 
1.21 

.471 

.561. 
1.3 
.72 

11 
9.5 

6.3 
3.7 

.5 

.5 
21 
4.2 

11 
8.8 

w191033 
091063 

091064 
w191065 
w191066 

2.8 
1.21 
1.81 

.501. 

.561. 

.851 

.77 
1.3 
.90 

8.4 
17 
34 

5.3 
6.1 

26 

.5 

.6 
1.5 

72 
5.8 

26 

4.1 
15 
46 

091064 
091065 
w191066 

091067 
091068 

2.81 
1.01 

1.31 
.471. 

1.2 
.70 

39 
5.4 

15 
3.9 

.9 

.4 
10 

3.0 
89 
8.0 

091067 
091066 

091069 
091134 
w191135 

1.21. 
1.01. 
2.01. 

.571. 

.471. 

.931. 

1.1 
.70 

2.1 

9.0 
24 
25 

3.4 
18 

6.9 

.3 
1.4 
.9 

28 
13 
29 

4.3 
10 
15 

w191069 
091114 
w191135 

091136 .651. .301. .30 11 7 .2 . 7 2.0 8.6 w191136 
091328 .861 .401. 1.4 7.3 7.3 .5 4.3 17 091328 

w191329 
4 1 91330 
.191311 
001112 

.961. 
1.21. 
2.31. 
3.2 

.441. 

.571. 
1.11 

.521. 

1.1 
1.7 
1.2 
.60 

12 
16 
32 
6.2 

8.6 
5.6 

14 
3.2 

.8 

.6 
1.1 
.4 

3.1 
6.8 

10 
3.6 

11 
11 
23 
7.3 

091329 
091330 
091331 
091332 

w191333 .541. .251. .37 5.1 3.2 .3 2.7 12 w191333 

091334 
091335 

2.21 
.601. 

.991. 

.281. 
1.6 
.42 

15 
7.2 

5.6 
3.3 

.7 

.4 
5.5 
5.7 

24 
2.3 

w191334 
091335 

w191336 
091337 
w191338 

. 4 81. 

.761 
2.81. 

.221 

.351-
1.31. 

.46 

.53 
1.5 

4.1 
5.3 

23 

3.8 
2.3 
8.8 

. 4 

.3 
1.1 

34 
5.3 

18 

1.7 
2.1 

13 

1091336 
w191337 
091336 

091321 
092586 
092187 

.9 % 
3.9 
. 7 8 

.451 

.9 41 

.50 

1.0 
2.6 
1.2 

8.6 
28 
16 

5.2 
5.1 
6.1 

.5 
1.2 
.7 

1.9 
41 
2.6 

8.6 
8.6 
9.9 

091521 
092586 
092587 

092586 
092589 

.88 

.931. 
. 1 71. 
.471. 

.70 

.80 
6.1 

23 
3.4 

12 
. 4 

1.1 
9.2 

60 
2.0 
9.3 

w192568 
092589 

002590 
w192391 
002592 
w192599 
092600 

1. 4 1. 
2.5 
.961 
.731. 
.941. 

.681 

.911 

.461. 

.371. 

.471. 

.80 
1.9 
1.5 
2.3 
1.6 

7 .1 
24 
17 
20 
17 

2.9 
17 

6.7 
8.8 
2.5 

.5 
1.0 
.5 
.9 
.7 

94 
73 
8.6 
8.8 
3.8 

5.4 
25 
21 
15 
10 

092590 
w192591 
092592 
092599 
092600 

092601 
.0192602 
w192603 
.0 9 26n 4' . 
092605 

.30 

.9 91. 

.511. 
1.4 

.77 

.1 31. 

.501 

.261 

.221. 

.391 

.40 
3.3 
1.3 
.80 

2.5 

3.3 
18 

4.9 
6.5 

17 

1.9 
4.6 
1.8 
3.2 
4.8 

.5 
1.0 
.3 
.8 

1.0 

2.5 
16 

7.1 
4.7 
9.2 

2.8 
17 

3.7 
4.3 
8.5 

092601 
.192602 
w192603 
w192604 
092605 



		  Table 8h.-- Mayor minor, and trace element comppsition of 72 coal samples from Virginia reported on whole coal basis--continued 

Sample Si Al Ca Mg Nd K Fe Ti Ag-S As Sample 
number (Percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (ppm) (ppm) number 

w192606 5.5 2.6 0.19 0.24 0.028 0. 1 8 1.3 0.15 0.02 18 092606 
092607 2.2 1.1 .21 .093 .015 .078 .66 .079 .01 9.0 097607 
w192608 1.0 .67 .045 .013 .011 .035 .12 .035 .04 1.0 w192608 
w192609 1.1 .S6 .10 .022 .011 .062 2.2 .049 .04 15 w192609 
w192610 .38 .36 .027 .008 .022 .017 .12 .017 .04 6.0 092610 

092611 .53 .38 .051 .016 .014 .037 1.2 .027 .02 82 w192611 
w192612 .85 .17 .11 .031 .038 .051 .98 .037 .04 13 w192612 
w192613 1.6 1.0 .091 .051 .017 .088 2.8 .U44 .04 37 w192613 
w192697 4.2 2.5 .81 .17 .031 .18 1.1 .16 .04 9.0 092697 
w192698 1.7 1.2 .10 .062 .022 .065 .65 .045 .02 10 092698 

w192699 .57 .46 .077 .008 .005 .025 .20 .018 .02 7.0 092699 
092700 2.0 1.6 .083 .034 .021 .069 .45 .075 .04 4.0 w192700 
092701 1.5 1.0 .070 .030 .019 .051 .31 .077 .03 3.0 092701 
w192702 4.3 2.2 .053 .040 .054 .14 .58 .14 .03 6.0 092702 
w192703 1.2 .76 .11 .016 .026 .042 .23 .037 .03 1.0 w192703 

w197704 3.6 2.2 .11.23 .063 .13 .57 .12 .06 7.0 092704 
072705 2.0 1.2 .18 .10 .081 .077 .37 .061 .03 3.0 092705 
w192706 3.8 1.7 1.6 .085 .023 .15 .57 .18 .02L 3.0 w192706 
092707 7.6 3.5 .74 .040 .087 .24 .80 .24 .03 3.0 092707 
w192708 2.4 1.3 1.5 .1S .093 .11 .55 .12 .01 3.0 092708 

092709 2.2 1.1 .81 .074 .10 .095 .52 .064 .01 3.0 092709 
w 1 93663 2.6 1.6 .065 .046 .021 .089 .67 .096 .02 10 003663 
w193664 2.9 1.6 1.5 .10 .13 .74.037 .13 .021- 13 w193664 
w193665 3.6 1.8 .28 .11 .045 .12 .60 .11 .03 12 w193665 
w193666 6.9 4.5 .61 .12 .078 .24 .57 .31 .03 1.0 w193666 

w193667 1.7 .80 .7 8 .051 .021 .41.070 .048 .01L 3.0 093667 
w193668 4.3 2.8 .15 .17 .032 .18 2.5 .11 .02 22 w193668 
w193669 .35 .22 .027 .014 .032 .016 .27 .008 .02 6.0 w193669 
w193670 .35 .27 .037 .011 .030 .039 1.9 .008 .03 88 w193670 
w193671 2.1 1.4 .049 .043 .063 .081 .81 093671.076 .02 23 

w193672 3.7 1.0 .044 .027 .084 .092 .30 .17 .02 2.0 w193672 
w193673 2.5 1.1 .076 .047 .032 .10 2.3 .046 .05 37 093673 



		 	

 

Table 8h.-- Malor, minor, and trace element composition of 72 cool samples from Virginia reported on whole Coal basis--continued 

Sample Au-S U-S 13a-S Ue-S Cd Ce Co Cr Cs Cu Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (oom) (ppm) (ppm) (Poo) (ppm) number 

092606 2.2L 27 12(1 1.8 0.08 22 7.8 20 3.4 22 092606 
w192607 .9L 10 47 2.4 .04 12 3.1 11 2.0 13 w192607 
092608 .4L 7.1 210 2.3 .02 8.0 13 6.1 .2 10 092608 
w192609 .8L 7.5 62 1.3 .05 8.0 4.2 7.4 .2 11 092609 
w192610 .2L 6.4 15 3.6 .06 6.0 12 5.6 .3 12 w192610 

w192611 .5L 6.8 23 1.6 .04 5.0 2.7 5.5 .3 8.6 092611 
092612 .6L 18 55 1.1 .09 7.0 8.2 4.9 .2 17 092612 
092613 1.1L 9.6 36 1.9 .10 12 13 11 .3 19 w192613 
w192697 2.2L 69 190 2.6 .12 11 2.4 12 1.9 28 092697 
w192698 AL 12 61 2.3 .08 17 9.9 14 1.1 20 092698 

w192699 .3L 4.8 24 1.2 .02 11 3.3 3.3 .1 7.5 092699 
092700 .8L 9.1 53 2.8 .06 18 10 7.4 .4 21 092700 
092701 .6L 13 54 1.0 .05 14 5.8 9.9 .4 16 092701 
092702 1.7L 20 76 2.0 .14 50 15 38 2.9 17 u192702 
092703 .5L 13 42 1.1 .04 15 3.9 7.3 .4 9.2 w192703 

092704 1.5L 34 150 2.6 .04 24 6.8 21 2.2 24 092704 
w192705 .9L 31 110 2.1 .05 17 2.1 7.4 .7 10 092705 
092706 18 18 140 2.1 .06 28 6.4 22 1.3 21 w192706 
092707 
w192708 

2.9L 
1.4L 

37 
39 

250 
150 

2.3 
1.4 

.08 

.03 
34 
22 

5.1 
7.6 

31 
14 

2.5 
.6 

23 
21 

092707 
092708 

092700 1.1L 21 130 1.8 .04 1 6 4.2 10 .9 15 092709 
w193663 1.1L 10 42 2.7 .07 30 14 16 .5 27 w193663 
w193664 1.5L 30 110 1,4 .03 25 4.4 18 .5 23 093664 
w193665 1.4L 12 110 1.3 .08 25 10 20 2.1 18 093665 
w193666 2.8L 28 180 2.5 .06 58 11 47 2.5 31 093666 

093667 
093668 

.8L 
2.1L 

7.0 
23 

52 
13n 

2.1 
11 

.03 

.47 
15 
10 

4.4 
11 

7.4 
7.8 

.4 
1.1 

13 
70 

093667 
w193668 

w193669 .2L 4.4 18 2.3 .05 5.0 5.6 3.2 .4 9.7 w193669 
w193670 
w193671 

.5L 
1.0L 

H 
14 

21 
62 

1,3 
1.7 

.10 

.11 
7.0 

20 
5.4 
6.4 

4.0 
16 

.2 
1.0 

16 
18 

093670 
w193671 

w193672 1.11. 20 68 2.0 .02 17 2.9 13 .6 11 093672 
w193673 1.2L H 280 5.9 .10 27 16 12 1.3 21 w193673 



 

 
 

Table 8h.-- Major, minor,and trace element composition of 72 coal samples from Virginia reported on whole coal haste--continued 

Sample 
number 

Dy-S 
(pp.) 

Er-S 
(Do.) 

Eu 
(op.) 

f 

(pp.) 
Ga-S 

(ppm) 
Gd-S 

(ppm) 
Ge-S 

(ppm) 
Hf 

(ppm) 
Hg 

(ppm) 
Ho-S 

(ppm) 
Sample 
number 

w192606 
092607 
w192608 
092609 
092610 

7.1L 
3.0L 
1.3L 
2.4L 
.8 

2.2L 
.9L 
.7 
.8L 
.5 

0.37 
.22 
.19 
.15 
.18 

190 
82 
22 
80 
20L 

11 
3.1 
3.7 
3.9 
2.4 

1.6L 
.66L 
.60 

1.4 
.70 

1.6 
1.8 
3.3 
1.7 
6.0 

0.9 
.5 
.4 
.4 

.2 

0.10 
.020 
.010 
.16 
.040 

1.6L 
.66L 
.42L 
.53L 
.22 

w192606 
.192607 
092608 
w192609 
w192610 

w192611 
092612 
092613 
.192697 
w192698 

1.4L 
2.0L 
3.4L 
6.9L 
2.7 

.5L 

.6L 
1. 1 1. 
2.2L 
1.7 

.10 

.19 

.30 

.21 

.56 

28 
28 
63 
90 
76 

2.3 
2.1 
3.8 
7.4 
4.5 

.32L 
1.2 

.74L 
2.0 
2.7 

5.4 
.49 

1.3 
1.3 
.55 

.3 

.2 

.3 

.5 

.4 

.14 

.28 

.24 

.050 

.18 

.32L 

.43L 

.74L 
1.5L 
.70 

.192611 

.19261 2 
092613 
.192697 
.192698 

092699 
.192700 
w192701 

1.0 
2.7L 
2.0L 

.7 

.8L 
1.0 

.25 

.28 

.20 

20L 
36 
62 

2.3 
5. , 
3. 1 

.93 

.58L 

.73 

.30 

.66 

.49 

.6 
1.1 
.6 

.12 

.080 

.070 

.30L 

.58L 

.43L 

092699 
v192700 
.192701 

.1 92702 5.3L 1.7L .87 240 6.1 1.2L .83L 1.7 .070 1.2L w192702 

.192703 1.6L .9 .35 38 1.R .97 .26 .7 .11 .36L 092703 

w192704 
.192705 

4.9L 
2.9L 

1.8 
1.0 

.45 

.26 
110 

50 
7.0 
4.2 

1.1L 
1.0 

1.7 
1.1 

.9 
1.1 

.15 

.060 
1.11_ 

.64L 
092704 
.192705 

.192706 5.6L 1.8L .39 66 5.5 3.0 1.1 1.5 .020 1.21. v192706 

.192707 9.2L 2.9L .55 150 10 2.3 1.4 2.1 .040 2.0L 092707 
092708 4.4L 1.4L .32 54 1.9 1,9 .69L 1.1 .060 .97L 092708 

w192709 3.6L 1.1L .27 66 3.2 1.5 .57L .7 .030 .80L 092709 
.193663 3.4L 1.1L .37 70 4.0 .75 1.6 .9 .11 .751. 093663 
.193664 4.8L 1.5L .35 64 3.8 1.5 .76L 1.2 .060 1.1L 093664 
.193665 4.4L 1.4L .43 96 6.7 1.1 1.3 1.1 .16 .9 7 L w193665 
093666 9.1L 2.8L .90 170 13 2.5 1.4L 2.8 .040 2.01_ .193666 

093667 2.7L .8L .24 41 2.1 1.1 .42L .7 .040 .59L 093667 
.193668 
.193669 

6.8L 
.7 

2.1L 
.4 

.24 

.21 
58 
21 

16 
2.1 

1.5 
.70 

13 
1.2 

.4 

.3 
.050 
.010L 

1.5L 
.13L 

.193668 

.193669 
w193670 
093671 

1.5L 
3.1L 

.5L 
1.0L 

.25 

.32 
31 
67 

2.8 
4.9 

1,4 
1.1 

.42 

.73 
.2 
.8 

.13 

.11 
.33L 
.68L 

.191670 

.193671 

093672 
w193673 

3.6L 
3.9L 

1.1L 
1.2L 

.2 

.40 
55 
63 

4.1 
5.0 

1.0 
2.8 

4.1 
8.5 

1.3 
.7 

.040 

.060 
.78L 
.85L 

093672 
093673 



Table 8h.-- Major. minor, and trace element composition of 72 coal sample. from Virginia reported on whole coal basia--continued 

Sample La Li Lu Mn Mo-S Nb-S Nd-S Ni-S P Pb Sample
number (opm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w192606 
092607 
092608 
w192609 
092610 

11 
6 
4 
4 
3 

31 
16 
4.6 
9.8 
3.0 

0.1 
.1 
.1 
.1 
.1 

71 
24 

3.8 
19 

4.0 

1.3 
.94 

1.6 
1.5 

.82 

2.9 
1.4 
.92 

1.2 
.68 

14 
5.7 
6.3 
3.8 
3.4 

13 
5.0 

14 
6.5 

10 

68 
37 
28 

260 
12 

8.2 
3.3 
1.2 
5.4 
2.6 

092606 
w192607 
w192608 
092609 
092610 

w192611 3 3.9 .1 9.0 1.4 .72 2.11 3.5 22 2.2 w192611 
092612 
w192613 

3 
7 

6.1 
17 

.1 

.2 
13 
20 

1.? 
3.? 

.73 
1.2 

5.6 
6.4 

20 
19 

32 
130 

3.6 
6.3 

092612 
092613 

092697 
w192698 

6 
8 

33 
17 

.1 

.2 
50 
14 

3.0 
4.1 

6.7 
1.3 

18 
14 

9.8 
12 

110 
20 

8.7 
5.8 

w192697 
w192698 

w192699 
w192700 
w192701 

6 
9 
8 

4.2 
22 
9.8 

.1 

.2 

.1 

3.6 
5.6 
4.9 

1.8 
1.5 
1.2 

1.8 
2.9 
1.8 

4.5 
5.7 
7.9 

4.5 
11 
9.2 

35 
33 

110 

5.4 
17 
4.7 

092699 
w192700 
092701 

092702 
092703 

27 
7 

30 
8.2 

.3 

.1 
18 

5.0 
.83 
.97 

3.2 
.82 

10 
11 

12 
6.1 

51 
11 

5.1 
2.9 

w192702 
w192703 

092704 13 29 .2 15 1.5 2.9 11 11 20 8.6 092704 
092705 9 16 .1 14 1.0 3.5 10 5.5 12 1.5 w192705 
w192706 16 28 .2 100 1.6 8.8 15 10 92 7.7 w192706 
092707 18 51 .2 37 1.1 8.3 21 12 140 10 u192707 
092708 13 22 .1 69 1.4 5.4 9.1 7.0 48 5.7 w192708 

w192709 
093663 

8 
16 

8.2 
22 

.1 

.2 
36 
52 

1.1 
.96 

2.9 
1.2 

9.1 
4.91 

6.4 
15 

20 
56 

3.8 
9.6 

092709 
w193663 

w193664 15 24 .2 47 2.4 2.3 6.9L 7.6 220 3.9 w193664 
w193665 
w193666 

13 
33 

21 
57 

.1 

.4 
32 
48 

2.1 
1.4 

1.5 
3.1 

6.4L 
14 

11 
18 

30 
190 

7.9 
14 

w193665 
w193666 

w193667 
093668 

8 
5 

5.2 
21 

.1 

.2 
29 
51 

.84 
5.3 

.84 

.85 
4.9 

10 
5.1 

32 
33 
56 

1.2 
23 

w193667 
w193668 

w193669 2 1.2 .1 3.6 1.3 .23 2.5 5.1 11 1.5 w193669 
093670 
.193671 

3 
11 

1.0 
17 

.1 

.1 
8.9 

21 
2.4 
2.2 

.52 

.97 
2.8 
4.51 

8.9 
7.2 

16 
21 

.85 
9.7 

w193670 
w103871 

093672 
w193673 

12 
17 

5.4 
8.1 

.2 

.2 
4.0 

18 
.89 

2.1 
5.0 
1.5 

7.7 
13 

4.7 
25 

44 
85 

6.4 
2.7 

w193872 
..19067.1 



	 	Table 8h.-- Major, minor, and trace element composition of 72 coal samples from Virginia reported on whole coal basis--continued 

Sample 
number 

Pr-S 
(ppm) 

Rb 
(ppm) 

SO 
(ppm) 

St 
(ppm) 

Se 
(ppm) 

Sm 
(ppm) 

Sn-S 
(ppm) 

Sr-S 
(ppm) 

Tb 
(ppm) 

Th 
(ppm) 

Sample 
number 

--... 
w192606 
W192607 

154 
6.4L 

48 
24 

1.0 
.40 

4.1 
2.2 

3.1 
2.3 

1.6 
1.0 

2.4 
.75 

98 
44 

0.3 
.2 

5.0 
3.0L 

092606 
092607 

4192608 2.9L 10 .60 2.3 1.3 .80 .71 21 1 3.OL w192638 
w192609 5.14 114 .80 1.8 3.4 .60 .83 45 .3L 3.0L w192609 
wl?2610 1.44 13L 1.4 2.0 ',.9 .70 .28 22 .2 3.04 w 1 9 2 61 0 

092611 
w192612 

3.1L 
4.14 

114 
134 

1.5 
.40 

2.1 
1.1 

6.2 
2.2 

.40 

.80 
.54 

1.0 
21 
98 

.2 

.24 
3.OL 
3.0 

092611 
w192612 

092613 7.24 164 1.6 2.9 2.8 1.4 1.3 50 .2 3.0L 092613 
w192697 154 25 .60 2.5 1.8 1.0 1.5L 240 .2 3.0 w192697 
w192698 5.3L 16 1.8 4.5 1 .4 2.5 .554 50 .5 3.04 w192698 

w192699 2.04 114 2.1 1.5 2.2 1.4 .60 51 .3 3.04 092699 
w192700 5.6L 164 .50 2.6 4.3 1.6 1.7 62 .3 4.0 w192700 
w192701 4,14 144 .30 2.8 1.7 1.1 .79 67 .2 3.0L 092701 
092702 114 70 .60 8.5 2.3 4.1 1.24 37 .6 9.0 w192702 
092703 3.54 7 .20 1.7 1.6 1.6 .36L 40 .1 3.04 092703 

w192704 104 30 .70 5.5 6.9 2.0 1.14 120 .3 4.0 092704 
w192705 6.3L 224 .60 2.2 3.6 1,5 1.7 86 .2 4.0 w192705 
w192706 124 19 .60 4.5 2.7 1.9 2.3 190 .3 6.0 092706 
w192707 194 48 .40 6.9 2.7 2.3 4.0 160 .5 10 092707 
w192708 9.4L 244 .40 3.0 2.8 1,5 1.1 580 .2 6.0 w192708 

w192709 7.8L 234 .20 2.4 2.9 1.4 .804 100 .7 5.0 092709 
w193663 7.3L 13 .60 2.8 4.0 2.6 .754 43 .4 3.OL w193663 
w193664 10L 7 .90 4.1 2.9 1 .9 1.1L 180 .3 S.0 w193664 
w193665 9.54 23 .60 4.0 1.7 2.1 .9 7 L 74 .3 4.0 w193665 
w193666 19L 44 .70 9.8 3.4 4.8 2.0L 99 .7 9.0 w193666 

w193667 5.7L 7 .30 1.8 2.6 1.5 .59L 84 .2 3.OL w193667 
093668 144 12 2.6 3.1 1.6 1.0 1.5L 130 .3 3.0L w193668 
w193669 1.3L 7L 2.7 2.1 2.0 .90 .134 30 .2 3.0L w193669 
w193670 3.2L 94 .90 2.1 3.7 1.1 .33L 36 .2 3.0L 093670 
093671 6.6L 17 .80 3.6 4.8 1,9 .684 4'? .3 4.0 w193671 

w193672 7.54 11 .90 2.4 1.7 1.6 .78L 56 .2 3.0 093672 
w193673 9.4 14 2.3 3.0 2.3 2.1 .85L 93 .3 3.01. w193673 



 

Table 8h.-- Major, minor, and trace element composition of 72 coal samples from VirOnia reported on whole coal basis--continued 

Y -S 1'6 in Zr-S SampleSamote it-S To-.S U V-S 
(ppm) (000) number

number (oom) (Dom) (60m) (00m) (u0m) (ppm) 

.192606 
092607 
092608 
092609 
w192610 

2.21 
.941 
.421 
.751 
.30 

1.11 
.471 
.211 
.381 
.101 

1.5 
1.3 
.90 
.80 
.50 

29 
12 
17 
6.8 
9.8 

5.8 
4.0 
6.3 
2.3 
4.8 

0.8 
.6 
.5 
.3 
.5 

49 
10 
12 
14 

3.6 

20 
9.4 
9.2 
6.7 
4.4 

w192606 
w 1 92607 
w192608 
092609 
w192610 

w192611 1.9 .231 .50 6.3 1.8 .4 3.8 5.0 w192611 
092612 
w192613 

1.6 
1.11 

.311 

.531 
.10 

2.6 
7.9 

18 
5.3 
8.1 

.4 

.9 
5.2 
9.8 

7.9 
13 

w192612 
092613 

w192697 
w192698 

2.21 
.781 

1.11 
.391 

1.0 
2.5 

33 
18 

15 
12 

.4 
1.4 

15 
20 

56 
8.6 

w192697 
092698 

092699 .301 .151 2.0 3.9 4.5 .6 1.5 6.0 w192699 
092700 
w192701 

.831 

.611 
.421 
.311 

4.7 
1.2 

9.1 
13 

4.2 
5.6 

.8 

.6 
3.5 
4.8 

16 
12 

092700 
092701 

092702 1.71 .831 2.8 27 8.3 1.9 28 20 w192702 
092703 .511 .261 .90 10 7.1 .7 6.6 9.7 092703 

092704 1.51 .771. 2.3 31 10 1.1 8.9 21 092704 
092705 .921 .461 3.2 11 6.7 .7 6.1 19 092705 
092706 1.81 .881 2.0 25 14 .9 3.5 110 092706 
092707 2.91 1.41 2.0 43 14 1.2 13 74 w192707 
w192708 1.41 .691 1.3 15 8.6 .7 2.9 47 092708 

092709 1.11 .571 .70 15 9.6 . 7 4.6 27 092709 
w193663 1.11 .541 2.2 19 4.8 1.0 13 11 093663 
093664 1.51 .761 1.8 20 6.0 .9 4.4 27 091604 
093665 1.41 .701 1.9 24 5.3 .9 22 15 w193665 
w193666 2.8L 1.41 3.6 42 12 2.1 13 37 w193666 

w193667 .841. .421 1.0 8.4 6.6 .7 3.0 14 093667 
w193668 2.11 1.11 1.5 34 16 1.0 66 12 w193668 
093669 .19L .101 1.0 6.1 4.6 .6 16 1.6 w193669 
w193670 .471 .241 1.8 7.5 5.6 .8 56 2.4 w193670 
091671 1.6 .491 1.9 16 1.0 .8 8.1 6.0 091671 

093672 
093673 

1.11 
1.21 

.56L 

.61L 
1.1 
1.7 

16 
2? 

3.4 
11 

.9 

.9 
4.3 

18 

41 
19 

w193672 
..191673 
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Summary of the analytical data from 27 eastern Kentucky coal samples 

Data on 34 eastern Kentucky coal samples have been reported by Swanson 

and others (1976). The distribution of the 27 samples of this report is 

shown on figure 7. Twenty samples were collected from 12 different coal 

beds, seven of the samples were collected from beds for which correlation 

-data are not available. Descriptions of the samples and their locations 

are given in table 9d. Statistical comparisons on the data are reported 

in tables 9a, b and c, the analytical data in tables 9e, f, g, and h. 

In the following three paragraphs comparisons are made between the 

geometric means of the analytical data on eastern Kentucky coal samples 

and the 617 samples of this report. 

Comparison of the geometric means for Kentucky samples on which the 

Bureau of Mines type of analyses have been made shows that these coals 

are similar to the average coal of this report (table 9a). The range of 

analytic values for some components such as ash, sulfur, oxygen, nitrogen 

and the ash fusion temperatures indicates a considerable dissimilarity 

among individual samples. 

The geometric means for the major ash forming oxides in the ash 

(table 9b) of Kentucky samples are similar to those of all coals described 

in this report. However, the wide range in contents values of such oxides 

as SiO  Fe 0 Ca0 and others may be the reason for the wide range2, Al203, 2 3, 

in fusion temperatures of ash from the Kentucky coals. 

Comparison of the geometric means for trace elements (table 9c) 

indicates that the means for Kentucky coals are similar to all of the 

samples. Only B, Ce, Cu, Ga, La, Sr, V, and Y are significantly higher 

whereas, As, Cs, F, Mn, and Nb are significantly lower in Kentucky coals. 



Figure 7 -- Distribution of Kentucky coal samples. 
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9a mean, ctserved range, gezmetric near., and reonetric de-Jation cf 
r:.xLma-.e and u:-,fna-.e e.nalyces, heal of c=b.,:s -_icn, f=s cf arh-f.1:oh 

1 ,eralures and free steeping index of 18 coa: san:Iles fr:n Kentucky, 

[All values are in percent except Btu/lb, ash-fusion temperatures, and free swelling 
index and are reported on the as-received basis. °F = 9/5°C + 32; Kcal/kg = 0.556 
(Btu/lb). Leaders (---) indicate no data.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

mean Minimum Maximum mean deviation geometric mean 

Proximate and ultimate analyses 

Moisture 2.5 1.2 4.5 2.4 1.3 3.3 
Volatile 
matter 36.7 32.5 40.8 36.6 1.1 31.9 

Fixed 
carbon 51.4 40.9 58.3 51.3 1.1 52.2 

Ash 9.3 2.5 24.8 8.o 1.7 8.8 
Hydrogen 5.4 4.7 5.9 5.4 1.1 5.2 
Carbon 72.2 60.1 77.8 72.o 1.1 70.5 

1.4 1.9 1.4 1.2 1.3Nitrogen .9 
10 7.4 13.4 9.9 1.2 9.3Oxygen 
1.7 .6 14 1.5 1.7 1.5Sulfur 

Heat of combustion 

Btu/lb 12,970 10,810 13,970 12,940 1.1 12,590 

Forms of sulfur 

Sulfate .014 .02 .11 .03 1.8 .07 
Pyritic .77 .11 2.92 .49 2.6 .65 
Organic .87 .43 1.39 .82 1.4 .80 

Ash fusion temperature °C 

Initial 
deformation 1,270 1,080 1,460 1,260 1.1 1,240 

Softening 
1,130 1,510 1,320 1.1 1,290temperature 1,330 

Fluid 
1,370 1,180 1,540 1,370 1.1 1,350temperature 

Free Swelling 
4.33.2 1 5.5 2.7 - 1.9Index 



	

3 0 3 

Table 9b .--Arithmetic mean, observed range, geometric mean, and geometric deviation of 
asn content and contents of eleven major and minor oxides in the laboratory ash of 

27 - coal samples from Kentucky, 

[All sanples were ashed at 525°C; all analyses except geometric deviation are in percent.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

Oxide mean Minimum Maximum mean deviation geometric mean 

(Ash) 9 1 25.8 7.6 1.9 9.46 

44 16 60 42 1.4 42sio
2 

38 26 1.3Al o 27 12 23 
2 3 

6 1.4 1.9CaO 1.7 .3 1.3 

MgO .77 .27 1.8 .69 1.6 .78 

.02 .01 .11 .02 1.8 .02MnO 

Na o .39 .o3 1.3 .3 2.3 .44 
2 

K2O 1.8 .4 3.5 1.5 1.9 1.6 

15 2.3 11 2.3Fe2O3, 55 11 

TiO 1.131.3 .42 2.8 1.2 1.5 
2 

.32 .02 1.5 .17 3.1PO .17 
2 5 

2.7 .32 7.1 2.3 2 2.03 
so3 



		 	 	

304 

9c .--Arf c an , cibs e , re ar. , 
deviation of 35 elemnts in 27 coal sam.,les fr= 

Kentucky. 

[All analyses are in percent or parts per million and are reported 
on a whole-coal basis. Leaders (---) indicate means could not be 
calculated because an insufficient number of analyses were above 
the detection limit.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

Element mean Minimum Maximum mean deviation geometric mean 

Ag .o6 .03 .13 .06 1.5 .05 
As 14 .12 110 6.5 3.8 7.4 
B 36 12 93 32 1.7 21 
Ba 63 14 310 52 1.8 56 
Be 3 2 1.1 9.4 2.7 1.7 2.4 

Cd .08 .01 .2 .06 2.1 .08 

Ce 21 5 78 18 1.8 15 

Co 6.6 2.2 16 5.9 1.7 5.5 
15 6.4 36 14 1.6 14 

Cs 78 .2 3.4 .53 2.4 .75 
Cu 19 7.6 36 18 1.5 14 

.39 .12 .79 .36 1.6 .31 
68 22 220 56 1.9 64 

Ga 
Ge 
rif 

7 
5 
.79 

1.8 
.55 
.2 

lb 
25 
3.9 

6.3 
2.9 
.62 

1.6 
2.8 
1.9 

5.1 
2.9 
.65 

rig .11 
11 

.03 
3 

.48 
42 

.09 
9.3 

2 
1.8 

.10 
7.8 

Li 
Lu 
Mn 
Mo 

16 
.16 

12 
2.1 
1.9 

.9 

.1 
1.7 
.19 
.33 

39 
.4 

68 
5 
9.8 

12 
.14 
9.1 
1.7 
1.4 

2.2 
1.5 
2.1 
2 
2.1 

12 
.14 

14 
1.8 
1.9 

16 1.4 93 11 2.4 9.8 
13 5 49 12 1.6 12 
6.9 .98 16 5.6 2 5.9 

Sb 
Sc 
Se 
Sm 
Sr 
Tb 

1.2 
3.7 
3.7 
2.1 

100 
.3 
1.9 

.12 
1.3 
.93 
.6 

24 
.1 
.36 

5.2 
6.9 
9.8 
6.5 

44o 
1 
5.9 

.76 
3.3 
3.2 
1.8 
80 
.25 
1.5 

2.6 
1.6 
1.8 
1.6 
1.9 
1.8 
2 

.69 
3.1 
2.9 
1.5 
57 
.26 
1.2 

U 23 2.5 5)4 19 1.9 17 

Y 11 3.5 49 8.6 1.9 7.2 
.93 .3 3 .8 1.6 .74 

7,n 13 3.9 34 11 1.8 13 
34 2.7 310 21 2.4 20 



	 		 		 	

		 	

	 	
		

	 	 	 	

		 	 	

	 	

		

	 	

	 	
	 	 	 		

		

	 	 		

		 		
	 	 		

	 	

	 	 	

	 	
		 	

		 	

	 	 	

	 	 	

	 	 	

		 	

	 	 		

	 	 		

	 	 		

	 	

		

Table 94 Description% for 27 bituminous coal samples from Kentucky 

sample state county latitude longitude formation coal bed sample sampled 

no. type thickness 
(inches) 

089262 kentucky Leslie 370525n 837021w breathitt hazard channel 33.0 

089263 kentucky Leslie 370516n . 812n1 6w hreathitt hazard channel 29.0 

089264 kentucky Leslie 36591Rn 832018w hreathitt hazard no 9 channel 33.0 

089265 kentucky Leslie 365905n 132012w hreathitt hazard no 9 channel 33.0 

089755 kentucky breathitt 372512n 833646w breathitt uncorrelated channel 27.0 

w189756 kentucky owsley 372758n 813252w breathitt taylor channel 35.0 

089757 kentucky Leslie 3703I4n 832n17w hreathitt hazard channel 31.0 

019758 kentucky Leslie 370335n 8'2113w breathitt hazard channel 30.0 

w189940 kentucky Leslie 370142n 832134w breathitt upper elkhorn no 3 channel 36.0 

w190600 kentucky Leslie 370141n 83214?w breathitt whitesburq drill core 22.0 

090631 kentucky Leslie 371141n 832142w breathitt no data entered drill core 14.0 

w190632 kentucky Leslie 370141n 832142w hreathitt no data entered drill core 18.0 

090603 kentucky Leslie 370141n 832142w hreathitt no data entered drill core 15.0 

w190664 kentucky breathitt 372458n 83315lw breathitt haddix channel 18.0 

w1912)2 kentucky lee 372954n 534819w breathitt gray hawk channel 18.0 

w1915!0 kentucky breathitt 372400n 8I310nw breathitt hazard channel 25.0 

091844 kentucky leslie 370107n 832329w breathitt fire clay channel 26.0 

091 045 kentucky Leslie 370231n 832318w breathitt no 10 channel 38.0 

091846 kentucky Leslie 370457n 832241w hreathitt no 7 channel 21.0 

w191847 kentucky Leslie 370457n 832241w breathitt no 7 channel 26.0 

091141 kentucky leslie 370017n 832946w breathitt fire clay channel 51.0 

091849 kentucky leslie 370411n 832334w hreathitt no 9 channel 30.0 

091850 kentucky wayne 365131n 844455w hreathitt no data entered channel 

071351 kentucky wayne 364708n 843935w breathitt no data entered channel 

w191852 kentucky wayne 365206n 844547w breathitt no data entered channel 40.0 

w191854 kentucky knox 365P05n 835830w hreathitt jellico channel 22.0 

091455 kentucky knox 365548n 855946w breathitt jellico channel 43.0 



	 	 	

 

--- 
--- 

Table 9e.-- Proximate and ultimate analyses heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 17 coal samples from Kentucky. 

tAll analyses except Kcal/kg, Btu, free-swelling-index and ash fusion temperatures in precept. For each sample number, the analyses are 
reported three ways; first, as received, second, moisture free, and third, moisture and ash free. All analyses by Coal Analysis Section 
Department of Energy, Pittsburgh, Pa. B means not determined. 0 for ash fusion temperatures means greater than 1800'C. 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fixed 
number Moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Ktal/kg Btu/lb 

w189755 2.2 39.6 52.6 5.6 5.7 75.3 1.2 9.1 3.1 7,640 13,760
40.5 53.8 5.7 5.6 77.0 1.2 7.3 3.2 7,820 14,070
43.0 57.0 5.9 81.7 1.3 7.7 3.4 8,290 14,920 

w189756 2.3 35.5 48.4 13.8 5.2 68.6 1.3 9.7 1.4 6,790 12.230 
36.3 49.5 14.1 5.1 70.2 1.3 7.8 1.4 6,950 12,520 
42.3 57.7 5.9 81.8 1.5 9.1 1.7 8,100 14,580 

w189757 1.9 34.3 48.0 15.8 5.1 67.0 1.2 9.8 1.1 6,680 12.020 
35.0 48.9 16.1 5.0 68.3 1.2 8.3 1.1 6,810 12,250 
41.7 58.3 5.9 81.4 1.5 9.9 1.3 8,110 14,610 

w189758 2.0 34.1 50.4 13.5 5.1 69.4 1.2 8.6 2.2 6,870 12.360 
34.8 51.4 13.8 5.0 70.8 1.2 7.0 2.2 7,010 12,610 

- - 40.4 59.6 ---. 5.8 82.1 1.4 8.1 2.6 8,130 14,630 

w189940 1.2 38.5 54.1 6.2 5.5 76.0 .9 7.4 4.0 7,670 13,800 
39.0 54.8 6.3 5.4 76.9 .9 6.4 4.0 7.760 13.970 
41.6 58.4 --- 5.8 82.1 1.0 6.8 4.3 8,280 14.900 

w190664 2.5 38.3 54.0 5.2 5.7 75.9 1.7 10.2 1.3 7,600 13.680 
39.3 55.4 5.3 5.6 77.8 1.7 8.2 1.3 7,790 14,030 
41.5 58.5 5.9 82.2 1.8 8.6 1.4 8.230 14,820 

w191202 4.5 34.7 58.3 2.5 5.9 76.4 1.2 13.4 .6 7,520 13,540 
36.3 61.0 2.6 5.7 80.0 1.3 9.8 .6 7,880 14.180 
37.3 62.7 5.8 82.2 1.3 10.1 .6 8,090 14.560 

091844 1.8 32.5 40.9 24.8 4.7 60.1 1.3 8.0 1.1 6,010 10,810 
33.1 41.6 25.3 4.6 61.2 1.3 6.5 1.1 6,120 11,010 
44.3 55.7 6.1 81.9 1.8 8.7 1.5 8.180 14,730 

1 0918451 2.5 40.1 51.6 5.8 5.7 75.2 1.6 10.0 1.7 7,560 13.600 
41.1 52.9 5.9 5.6 77.1 1.6 8.0 1.7 7,750 13.950 
43.7 56.3 5.9 82.0 1.7 8.5 1.9 8,240 14.830 

w191846 2.1 33.6 45.9 18.4 4.9 65.0 1.3 9.6 .8 6.460 11,630 
34.3 46.9 18.8 4.8 66.4 1.3 7.9 .8 6,600 11,880 
42.3 57.7 5.9 81.8 1.6 9.7 1.0 8,130 14,630 

w191847 2.8 37.0 53.7 6.5 5.6 74.5 1.5 11.0 .9 7,390 13.310 
38.1 55.2 6.7 5.4 76.6 1.5 8.8 .9 7,610 13,690 
40.8 59.2 5.8 82.1 1.7 9.4 1.0 8.150 14,670 

CN 
13,970 

36.9 58.1 5.0 5.4 79.3 1.7 7.6 
w191848 1.9 36.2 57.0 4.9 5.5 77.8 1.7 9.1 1.0 7,760 

1.0 7,910 14,240 

38.8 61.2 5.7 83.5 1.8 8.0 1.1 8,330 14,990 



	 	 	

Table 9e.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 17 coal samples from Kentucky--continued 

Forms of sulfur Ash fusion temperature C' 

Sample Air-dried Free Initial 
number toss Sulfate Pyritic Organic swelling deform. soften. fluid 

w189755 0.0 0.11 1.86 1.12 4.0 1,080 1,130 1,175 
.11 1.90 1.15 
.12 2.02 1.21 

w189756 .0 .09 .35 .98 3.0 1,540 0 0 
.09 .36 1.00 
.11 .42 1.17 

w189757 .0 .02 .31 .80 1.0 1,460 1,515 1,540 
.02 .32 .82 
.02 .38 .97 

w189758 .0 .02 1.18 .99 1.5 1,540 0 0 
.02 1.20 1.01 
.02 1.40 1.17 

W189940 .0 .06 2.92 .98 5.0 1,160 1,190 1,215 
.06 2.96 .99 
.06 3.15 1.06 

w190664 .0 .06 .80 .43 3.0 1,320 1,380 1,410 
.06 .82 .44 
.07 .87 .47 

w191202 .0 .02 .12 .51 1.0 1,350 1,395 1,445 
.02 .13 .53 
.02 .13 .55 

w191844 .0 .03 .31 .81 4.5 1,540 0 0 
.03 .32 .82 
.04 .42 1.10 

w191845 .0 .02 .98 .72 4.5 1,170 1,235 1,295 
.02 1.01 .74 
.02 1.07 .79 

w191846 .0 .05 .30 .44 1.0 1,540 0 0 
.05 .31 .45 
.06 .38 .55 

w191847 .0 .02 .15 .74 2.5 1,540 0 0 
.02 .15 .76 
.02 .17 .82 

w191848 .0 .04 .11 .82 5.5 1,540 0 0 
.04 .11 .84 
.04 .12 .88 



	 	 	

Table 9e.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 17 coal samples from Kentucky--continued 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample 
number Moisture 

Volatile 
matter 

fixed 
carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w191849 3.5 35.1 53.2 8.2 5.3 72.9 1.3 11.2 1.1 7,160 12,880 
36.4 55.1 8.5 5.1 75.5 1.3 8.4 1.1 7,420 13,350 
39.8 60.2 5.6 82.6 1.5 9.2 1.2 8,100 14,590 

091850 2.3 40.8 48.0 8.9 5.6 71.6 1.4 9.9 2.6 7,250 13,050 
41.8 49.1 9.1 5.5 73.3 1.4 8.0 2.7 7.420 13,360 
45.9 54.1 6.0 80.6 1.6 8.8 2.9 8,160 14,700 

091851 2.4 40.3 48.3 9.0 5.7 71.5 1.3 9.3 3.2 7,240 13.030 
41.3 49.5 9.2 5.6 73.3 1.3 7.3 3.3 7,420 13,350 
45.5 54.5 6.1 80.7 1.5 8.1 3.6 8.170 14.710 

w191852 3.5 36.9 51.6 8.0 5.5 71.4 1.4 12.0 1.7 7,080 12.750 
38.2 53.5 8.3 5.3 74.0 1.5 9.2 1.8 7,340 13.210 
41.7 58.3 --- 5.8 80.7 1.6 10.0 1.9 8.000 14,410 

w191854 2.4 38.4 53.9 5.3 5.7 76.0 1.9 9.9 1.2 7.620 13.720 
39.3 55.2 5.4 5.6 77.9 1.9 8.0 1.2 7,810 14,060 
41.6 58.4 5.9 82.3 2.1 8.4 1.3 8.260 14.860 

w191855 3.3 34.9 56.0 5.8 5.5 74.9 1.9 10.9 1.0 7,420 13.350 
36.1 57.9 6.0 5.3 77.5 2.0 8.2 1.0 7,670 13.810 
38.4 61.6 5.6 82.4 2.1 8.8 1.1 8,160 14,690 
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Table 9e.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 17 coal samples from Kentucky--continued 

Forms of sulfur Ash fusion temperature C-

Sample Air-dried Free Initial 
number loss Sulfate Pyritic Organic swelling deform. soften. fluid 

w191849 0.0 0.02 0.48 0.65 1.0 1,375 1,435 1,485 
.02 .50 .67 
.02 .54 .74 

w191850 .0 .04 1.17 1.37 5.0 1,150 1,225 1,270 
.04 1.20 1.40 
.05 1.32 1.54 

w191851 .0 .02 1.77 1.39 5.5 1,105 1,170 1,225 
.02 1.81 1.42 
.02 2.00 1.57 

w191852 .0 .02 .48 1.16 2.0 1,370 1,440 1,495 
--- .02 .50 1.20 

.02 .54 1.31 

w191854 .0 .02 .29 .92 5.0 1,425 1,480 1,525 
.02 .30 .94 
.02 .31 1.00 

,191855 .0 .02 .20 .79 2.0 1,520 1,540 0 
.02 .21 .82 
.02 .22 .87 



Table 9f.-- Major and minor oxide and trace element composition of the laboratory ash of 27 coal samples from Kentucki. 

[Values in percent or parts-per-million. Coal ashed at 525°C. L means less than the value shown: N, not detected: 8, not determined; S after 
element title indicates determinations by automatic plate reading computer assisted, emission spectographic analyses. The standard deviation 
of any single answer should be taken as plus 507. and minus 357. Methods of nnnlyses for other elements as shown in figure.) 

Sample 
number 

Ash 

(percent) 

SO21 

(percent) 
A1203 
(percent) 

Ca0 

(percent) 
Mg0 

(percent) 
Na20 
(percent) 

K20 
(percent) 

Fe203 
(percent) 

TiO2 
(percent) 

P205 
(percent) 

Sample 
number 

089262 
089263 
w189264 
w139265 
w189755 

6.6 
5.4 
9.0 
8.2 
5.9 

54 
45 
42 
48 
20 

23 
26 
27 
30 
16 

2.4 
1.8 
1.1 
1.2 
2.3 

0.50 
.60 
.58 
.53 
.61 

0.19 
.77 
.22 
.24 
.27 

0.97 
1.1 
1.1 
.85 
.8S 

4.6 
8.3 

12 
3.4 

51 

2.1 
1.6 
1.2 
1.6 
.53 

1.2 
1.0L 
1.0L 
1.0L 
1.1 

w189262 
w189263 
089264 
w189265 
w 1 89755 

w189756 
w189757 
w189758 
w189940 
w190600 

14.4 
16.2 
14.3 
4.0 
7.0 

47 
52 
54 
16 
57 

33 
28 
30 
12 
28 

.52 

.84 

.88 
2.3L 
1.3 

.78 

.73 

.86 

.27 

.48 

.40 

.54 

.15 

.42 

.51 

3.5 
2.1 
2.4 
.40 
.70 

7.6 
11 

5.3 
55 
5.4 

1.8 
1.4 
1.4 
.79 

2.8 

.19 

.17 

.19 
1.0L 
.30 

089756 
089757 
w189758 
089940 
090600 

090601 
090602 
090603 
w190664 
w191202 

8.2 
1.0 
9.3 
5.9 
3.1 

40 
16 
31 
39 
50 

22 
12 

22 
30 
29 

1.9 
6.0 
1.0 
2.6 
2.3 

.78 
1.8 
1.2 
.83 

1.3 

.81 

.38 

.58 

.03 
1.3 

3.2 
.88 

2.9 
.50 

2.2 

24 
8.1 

38 
22 
9.5 

.80 

.42 

.80 
1.0 
'.4 

.08 
B 

.05 

.10 

.08 

090601 
w190602 
w190603 
090664 
091202 

w191520 
091844 
091845 
091846 
w191847 

16.9 
25.8 
4.6 

18.7 
7.0 

49 
56 
37 
60 
50 

29 
30 
28 
31 
37 

.60 

.50 
2.6 
.30 

1.2 

1.6 
.96 
.43 
.43 
.33 

.26 

.31 

.03 

.18 

.23 

3.1 
3.3 
.60 

2.2 
1.1 

13 
3.4 

24 
2.3 
4.8 

1.1 
1.5 
1.0 
2.0 
1.6 

.03 

.10 
1.5 
.30 
.06 

091520 
w191844 
w191845 
091846 
w191847 

w191848 
091849 
w1918i50 
w191851 
091852 

5.0 
8.4 
9.1 
9.3 
8.7 

48 
50 
42 
39 
45 

38 
28 
26 
24 
30 

1.2 
4.2 
1.0 
1.4 
1.1 

.38 

.90 

.66 

.75 

.78 

.87 

.25 

.33 

.25 

.29 

1.5 
1.8 
2.1 
1.9 
2.3 

5.3 
5.4 

23 
28 
14 

1.8 
1.2 
1.0 
1.1 
1.4 

.30 

.20 

.20 

.09 

.80 

091848 
091849 
w191850 
.191851 
091852 

091853 
w191854 

8 
5.5 46 32 

B 
2.0 

B 
.85 

8 
.53 

B 
1.6 10 1.0 

8 
.10 

091853 
w191854 

091855 6.3 46 34 1.6 .78 .60 3.2 7.9 1 .2 .02 091355 



Table 9f.-- Major and minor oxide and trace element composition of the laboratory ash of 27 coal samples from Kentucky--continued 

Sample S03 Ag-S 8-S 841-S Be-S 8i-S Cd Ce Co Cr Sample 
number (percent) (ppm) (Ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (Pure) (PPm) number 

w189262 2.5 0.84 420 1,100 33 SL 1.1 290 120 190 089262 
w189263 2.1 1.1 380 980 39 5 1.8 300 170 240 w189263 
w189264 1.5 .75 250 400 24 5L .94 200 44 150 w189264 
w189265 .97 .52 310 430 30 5L .16 210 27 200 w189265 
w189755 3.2 1.6 410 840 27 5L .76 340 130 170 w189755 

w189756 .32 .59 250 750 14 5L .28 200 47 220 w189756 
w189757 .76 .78 210 440 13 5L .96 200 35 150 w189757 
w189758 .74 .83 240 390 18 5L .92 210 46 190 w189758 
089940 4.3 1.0 310 630 32 5L .80 150 63 160 w189940 
w190600 1.9 .65 220 520 46 22L 2.0 330 130 210 u190600 

090601 3.9 .78 270 690 62 22L 1.6 180 68 130 w190601 
w190602 B 5.2 680G 1,400 330 22L 4.5 500 1,500 830 w190602 
w190603 2.9 .44 170 390 26 22L 1.6 150 28 160 w190603 
w190664 3.2 .88 490 940 87 22L .54 240 150 200 u190664 
w191202 4.6 1.1 460G 800 120 5L .66 160 530 230 w191202 

091520 1.9 .49 250 560 34 40L .72 210 49 140 w191520 
091844 1.4 .36 180 1,200 29 42L .36 300 16 88 091844 
w191845 3.8 1.8 520 1,200 36 42L 2.5 480 160 200 w191845 
w191846 1.1 .40 180 360 50 42L .38 170 29 190 091846 
091847 2.8 1.6 420 830 67 42L 1.7 330 140 240 091847 

091848 2.5 1.4 500 1,000 50 42L 1.5 200 110 190 091848 
w191049 7.1 .19L 400 1,200 17 42L 2.4 180 36 140 w191849 
w191850 2.9 .38 1,000 360 40 42L .22 190 84 140 w191850 
w191851 3.1 .29 1,000 290 12 42L .46 230 71 120 091851 
w191152 I 2.9 .38 790 500 17 42L .20 230 64 170 091852 

091853 8 8 8 8 8 B 8 8 0 091853 
w191854 4.2 .86 1.000 1,000 48 42L 1.3 250 60 150 w191854 
091855 4.0 .71 790 1,100 44 42L 1.0 220 52 140 w191855 



	

Table 9f.-- Maior and minor oxide and trace element composition of the laboratory ash of 27 coal samples from Kentucky--continued 

Sample 
number 

Cs 
(pool') 

Cu 
(ppm) 

Dy-S 
(Ppm) 

Er-S 
(Ppm) 

Eu 
(pom) 

Ga-S 
(ppm) 

Gd-S 
(Ppm) 

Ge-S 
(PPm) 

Hf 
(ppm) (ppm) 

Sample 
number 

w189262 4.5 260 58 26 6.4 86 22L 12 12 14 w189262 
w189263 5.6 340 15L 16 5.9 100 22L 24 11 15L w189263 
w189264 5.6 170 15L 4.6L 2.9 82 22L 9.3 7.8 15L w189264 
w189265 2.4 190 23 11 3.3 79 22L 22 9.8 9.2 w189265 
089755 5.1 240 15L 14 4.9 130 15L 200 6.8 3.2L 089755 

w189756 10 160 15L 4.6L 3.8 52 22L 14 10 15L w189756 
089757 9.9 190 15L 9.3 3.7 49 22L 3.2L 7.4 3.2L w189757 
w189758 8.4 200 25 21 4.3 49 22L 3.8 8.4 7.5 089758 
w189940 7.5 290 7L 4.6L 3.0 67 15L 84 7.5 3.21. 089940 
w190600 2.9 310 32L 14 5.3 78 23 74 14 6.8L 090600 

w190601 13 370 38 19 3.3 100 20 42 4.9 10 w190601 
w190602 30 950 48 32 18 900 37 1,200 20 11 090602 
w190603 12 390 32L 10L 3.8 75 15 62 5.4 6.8L w190603 
w190664 3.4 310 32L 16 6.3 130 26 110 6.8 10L w190664 
w191202 6.5 470 65 40 5.5 260 22L 800 6.5 17 w191202 

091520 9.5 190 58L 18L 3.8 43 14 8.3L 5.3 12L w191520 
w191844 13 75 61L 23 3.1 69 29 8.8L 15 131. 091844 
091845 4.3 270 61L 19L 9.1 40 18 8.8L 6.5 13L 091845 
w191846 7.0 180 61L 19L 3.9 65 13 8.8L 8.6 13L w191846 
w191847 2.9 350 67 31 10 120 54 16 8.6 13 091847 

w191848 4.0 300 61L 19L 6.4 130 420 29 8.0 13L 091848 
091849 2.4 110 61L 19L 3.0 88 13L 46 7.1 13L w191849 
091850 11 83 61L 19L 3.0 42 13 8.8L 6.6 13L w191850 
091,851 1 14 110 61L 19L 4.2 33 13L 8.8L 6.5 13L 091851 

w191852 15 130 61L 19L 4.1 54 13L 8.8L 8.0 13L w191852 

w191853 
w191854 

B 
7.3 

B 
430 

B 
61L 

B 
19L 

B 
6.4 

a 
86 

a 
25 

a 
23 

B 
7.3 

B 
131. 

091853 
w191854 

w191855 11 290 61L 19L 4.1 110 13L 120 7.9 13L w191855 



Table 9f.-- Major and minor oxide and trace element composition of the laboratory ash of 27 coal samples from Kentucky--continued 

Sample La Li Lu Mn Mo-S Nb-S Nd-S Ni-S Pb Pr-S Sample
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

089262 
w189263 

150 
130 

140 
250 

2 
2 

150 
120 

18 
17 

37 
15L 

170 
68L 

290 
240 

70 
110 

28 
14 

w189262 
w189263 

w189264 100 220 1 110 35 15 68L 76 80 15 w189264 
089265 110 230 1 78 27 38 100L 61 75 20 089265 
w189755 100 130 2 130 25 15L 68L 200 58 22 w189755 

w189756 100 200 1 67 19 15L 68L 52 93 10L w189756 
w189757 110 210 1 62 13 15L 68L 89 59 17 w189757 
w189758 120 190 1 71 14 15l. 68L 110 72 19 w189758 
w189940 75 100 3 230 54 37 68L 160 110 32L w189940 
w190600 170 220 3 150 15 40 140 190 110 68L w190600 

090601 85 140 2 260 31 19 95 600 190 68L 090601 
090602 300 90 10 290 19 33 140 610 98 68L w190602 
w190603 86 140 1 110 31 7 61 97 70 H w190603 
w190664 100 210 3 240 40 21 100 320 190 68l. w190664 
w191202 97 120 3 170 14 20 130 1,0006 330 19 w191202 

w191520 110 230 2 120 27 15 130 120 74 1201. w191520 
w191844 160 120 2 90 7.1 38 360 58 34 130L w191844 
w191845 260 140 2 37 46 11 210 360 46 130L 091845 
w191846 96 190 2 67 5.2 17 110 88 74 130L w191846 
w191847 160 160 3 72 33 25 360 250 100 130L 091847 

w191848 100 260 4 38 46 13 88L 210 100 130L w191848 
w191849 95 130 1 810 33 13 88L 140 52 130L w191849 
w191850 110 110 1 130 21 19 140 120 23 130L w191850 
w191851 140 110 1 240 13 11 130 79 18 130L 091851 
091852 160 130 1 82 10 10 100 96 28 130L w191852 

w191853 e B B a B B B 8 8 a w191853 
w191854 130 230 2 130 90 17 250 190 52 130L w191854 
w191855 130 180 2 100 36 16 88L 140 78 130L .191855 



Table 9f.-- Malor and minor oxide and trace element composition of the laboratory ash of 27 coal samples from Kentucky--continued 

Sample RD St Sm Sn-S Sr -S Tb Th Tl-S Tm U Sample 
number (Ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w189262 4401 36 27 151 3.300 3.0 69 4.61 3.21 12 089262 
w189263 5001 56 28 151 2.200 5.6 67 14 153.21 w189263 
w189264 3201 33 14 151 470 7.81 34 4.61 3.21 8.9 w189264 
w189265 3001 39 16 151 670 1.2 53 4.61 3.21 12 w189265 
w189755 490 120 31 151 1.800 3.4 511 4.61 3.21 35 w189755 

089756 300 42 17 151 170 2.1 72 4.61 3.21 24 w189756 
w189757 220 31 19 15L 290 1.9 24 18 3.21 12 w189757 
w189758 240 36 21 151 460 2.1 42 5.9 3.21 14 w189758 
089940 2001 33 B 151 1,700 2.5 751 4.61 3.21 45 w189940 
w190600 2901 56 26 13 1,100 4.3 96 101 4.61 26 w190600 

w190601 130 49 17 11 1.300 2.4 37 101 4.61 35 090601 
w190602 1.7001 250 60 8.2 4.600G 10 3001 101 6.3 36 w190602 
w190603 2701 34 16 6.81 370 2.2 32 42 6.61 40 w190603 
w190664 290L 66 34 6.81 570 5.1 511 101 4.61 31 w190664 
091202 6101 87 23 151 870 3.2 97L 4.61 7.7 14 w191202 

091520 160 34 21 121 400 4.1 28 181 8.31 13 w191520 
w191844 170 26 25 15 670 3.9 55 191 8.81 23 091844 
091845 2401 37 43 131 4,400 6.5 651 191 8.81 10 w191845 
w191846 110 37 18 131 290 3.7 44 191 8.81 13 w191846 
w191847 1701 61 46 17 900 7.1 431 191 8.81 28 w191847 

w191848 2201 68 30 131 1,400 6.0 601 191 8.81 30 091848 
091849 1201 25 17 131 1,300 2.4 36 191 8.81 53 091849 
w191850 210 21 15 131 1.000 2.2 331 191 8.81 8.0 091850 
w191851 230 22 20 131 1,200 3.2 32L 19L 8.8L 8.2 091851 
0918521 200 31 22 131 5,000 2.3 341 191 8.81 9.1 w191852 

w191853 B 8 8 8 8 8 8 8 8 8 091853 
w191854 110 47 31 131 1,900 5.5 551 23 8.81 27 u191854 
w191855 220 41 24 16 1,700 3.2 48L 191 8.81 28 w191855 



Table 9f.-- Major and minor oxide and trace element composition of the laboratory ash of 27 coal samples from Kentucky--continued 

Sample V-S Y-S Yb Zn Zr-S 
number (ppm) (ppm) (ppm) (ppm) (ppm) 

w189262 270 210 11 140 690 
w189263 230 110 17 210 240 
w189264 200 70 6.7 78 370 
w189265 240 110 9.8 55 680 
w189755 390 65 8.5 200 560 

w189756 200 38 9.0 82 120 
089757 220 80 6.8 140 290 
w189758 260 91 7.7 180 230 
089940 210 89 7.5 100 540 
090600 260 140 10 180 410 

w190601 360 170 9.8 330 190 
w190602 250 370 50 660 270 
w190603 210 57 7.5 220 73 
w190664 220 170 15 140 370 
w191202 320 350 16 420 520 

w191520 240 140 12 180 220 
091844 210 190 12 130 1,200 
091845 250 130 13 85 160 
091846 290 120 10 54 190 
u191847 480 360 21 130 540 

w191848 330 110 18 130 210 
w191849 190 46 6.0 150 160 
w191850 170 98 5.5 110 310 
091851 120 79 7.5 96 150 
w191852 180 50 8.0 82 120 

091853 8 8 B B 8 
w191854 560 180 15 160 210 
091855 310 69 7.9 140 250 



 

Table 9g.-- Content of 22 trace elements in 27 coal samples from Kentucky. 

[Analysis performed on whole coal. Values in parts-per-million (ppm). L, less than the value shown. B, not determined.) 

Sample As Ce Co Cr Cs Eu f Hf Ng La Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w180262 3.0 19 8.1 12 0.3 0.42 73 0.8 0.042 10 089262 
w189763 11 16 9.0 13 .3 .32 34 .6 .15 7 w189263 
089264 
w189265 

4.0 
1.0 

18 
17 

4.0 
2.2 

14 
16 

.5 

.2 
.26 
.27 

34 
30 

.7 

.8 
.12 
.098 

9 
9 

089264 
u189265 

w189755 25 20 7.4 9.9 .3 .29 58 .4 .11 6 w189755 

w189756 15 29 6.7 31 1.5 .55 130 1.5 .12 15 w189756 
w189757 36 32 5.7 25 1.6 .60 74 1.2 .48 18 w189757 
089758 5.0 30 6.6 2 7 1.2 .61 110 1.2 .090 17 080758 
w189940 34 6.0 2.5 6.4 .3 .12 20L .3 .19 3 089940 
090600 4.0 23 8.8 15 .2 .37 22 1.0 .040 12 w190600 

090601 
090602 
090603 
w190664 
w191202 

34 
4.0 

110 
16 
4.0 

15 
5.0 

14 
14 
5.0 

5.6 
15 

2.6 
8.8 

16 

11 
8.3 

15 
12 

7.2 

1.1 
.3 

1.1 
.2 
.2 

.27 

.18 

.35 

.37 

.17 

70 
20L 
56 
20L 
52 

.4 

.2 

.5 

.4 

.2 

.090 

.010L 

.28 

.22 

.080 

7 
3 
8 
6 
3 

090601 
w190602 
w190603 
090664 
w191202 

091520 
091844 

.1 
5.6 

35 
78 

8.3 
4.1 

24 
23 

1.6 
3.4 

.65 

.79 
220 
180 

.9 
3.9 

.13 

.040 
18 
42 

091520 
091844 

w191845 10 22 7.3 9.2 .2 .42 100 .3 .13 12 w191845 
w191846 3.7 32 5.4 36 1.3 .73 73 1.6 .040 18 w191846 
w191847 2.3 23 10 17 .2 .70 27 .6 .025 11 w191847 

091848 
w191849 

4.4 
1.4 

10 
15 

5.3 
3.0 

9.3 
12 

.2 

.2 
.32 
.25 

26 
26 

.4 

.6 
.080 
.037 

5 
8 

w191848 
w191849 

w191850 7.5 17 7.6 13 1.0 .27 50 .6 .070 10 w191850 
w191851 3.3 21 6.6 11 1.3 .39 54 .6 .10 13 091851 
4191852 2.4 20 5.6 15 1.3 .36 78 .7 .042 14 w191852 

071853 
091854 

8 
23 

0 
14 

a 
3.3 

6 
R.4 

8 
.4 

B 
.35 

8 
32 

8 
.4 

8 
.050 

a 
7 

w191853 
091854 

w191855 12 14 3.3 8.9 .7 .26 33 .5 .070 8 w191855 



Table 9f.-- Content of 22 trace elements in 27 coal samples from Kentuckj'--continued 

Sample 
number 

Lu 
(Dom) 

Na 
(ppm) 

P 
(ppm) 

Pp 
(ppm) 

Sb 
(ppm) 

Sc 
(Ppm) 

Se 
(ppm) 

Sm 
(ppm) 

Tb 
(ppm) 

Th 
(ppm) 

Sample 
number 

w189262 
w189263 
w189264 

0.1 
.1 
.1 

93 
110 
150 

330 
240L 
390L 

29L 
27L 
29L 

0.40 
.60 
.20 

2.4 
3.0 
3.0 

3.3 
5.0 
6.8 

1.8 
1.5 
1.3 

0.2 
.3 
.7L 

4.6 
3.6 
3.1 

w189262 
w 1 89263 
w 1 89264 

w189265 
w189755 

.1 

.1 
150 
120 

360L 
270 

25L 
29 

.20 
1.1 

3.2 
6.8 

2.7 
3.7 

1.3 
1.8 

.1 

.2 
4.4 
3.0L 

w189265 
w189755 

w189756 .2 430 120 43 .90 6.1 5.8 2.5 .3 10 w189756 
w189757 
4189758 

.2 

.2 
650 
160 

120 
120 

35 
35 

.90 

.80 
5.0 
5.1 

5.6 
5.1 

3.1 
3.0 

.3 

.3 
3.9 
6.0 

w189757 
w189758 

w189940 .1 120 170L 8L 1.1 1.3 9.8 B .1 3.0L w189940 
w190600 .2 260 92 20L 4.0 3.9 3.8 1.8 .3 6.7 w190600 

w190601 .2 490 29 11 2.1 4.0 2.0 1.4 .2 3.0 w190601 
w190602 
w190603 
w190664 
w191202 

.1 

.1 

.2 

.1 

28 
400 

13 
290 

8 
20 
26 
11 

17L 
?Si_ 
17L 
19L 

1.7 
5.2 
2.0 
1.6 

2.5 
3.2 
3.9 
2.7 

1 .3 
2.7 
4.0 
1.4 

.60 
1.5 
2.0 
.70 

.1 

.2 

.3 

.1 

3.0L 
3.0 
3.0L 
3.0L 

w190602 
w190603 
w190664 
w191202 

w191520 .3 330 22 27 1.0 5.8 7.0 3.6 .7 4.7 w191520 
w191844 .4 590 110 43 .78 6.6 1.9 6.5 1 14 w191844 
w191845 .1 10 300 11L .47 1.7 4.8 2.0 .3 3.0L w191845 
w191846 .3 250 250 21 1.0 6.9 4.1 3.3 .7 8.2 w191846 
w191847 .2 120 18 12L 1.2 4.3 4.5 3.2 .5 3.0L w191847 

w191848 .2 320 66 11L .88 3.4 2.5 1.5 .3 3.0L w191848 
w191849 .1 160 73 10L .23 2.1 3.7 1.4 .2 3.0 w191849 
w191850 .1 220 80 19 .13 1.9 .9 1.4 .2 3.0L w191850 
w191851 .1 170 37 21 .12 2.0 1.0 1.9 .3 3.0L w191851 
w191852 .1 190 300 17 .22 2.7 1.1 1.9 .2 3.0L w191852 

091853 
w191854 

e 
.1 

B 
220 

8 
24 

8 
6 

8 
1.3 

B 
2.6 

B 
2.6 

B 
1.7 

B 

.3 
B 

3.0L 
w191853 
w191854 

w191855 .1 280 6 14 .97 2.6 3.1 1.5 .2 3.0L w191855 



 

Sample U 
number (oom) 

w189262 0.79 
089263 .81 
089264 .80 
w189265 .98 
089755 2.1 

080756 3.5 
w189757 2.0 
w189758 2.0 
089940 1.8 
w190600 1.8 

000601 2.9 
090602 .36 
w190603 3.8 
w190664 1.8 
091202 .44 

091520 2.3 
w191844 5.9 
w19145 .47 
w191846 2. 4 
w191847 2.0 

w191848 1.5 
w191849 4.5 
w191A50 .73 
091851 .76 
w191852 .79 

091853 .201. 
w191854 1.5 
w191855 1.7 

Table 9g.-- Content of 22 trace elements in 27 coal samples from Kentucky--continued 

Yb 
(Dom) 

0.7 
.9 
.6 
.8 
.5 

1.3 
1.1 
1.1 
.3 
.7 

.8 

.5 

.7 

.9 

.5 

2.0 
3.0 
.6 

1.9 
1.5 

.9 

.5 

.5 

.7 

.7 

8 
.8 
.5 



	 	
	 		 			

 

Table 9h.-- Major, minor, and trace element composiition of 27 coal samples from Kentucky reported on whole coal basis. 

[Values in percent or parts-per-million. 22 values are from direct determinations on whole coal: all other values calculated from 
analyses of ash. S means analysis by emission mpectrography; L, less than the value shown; N, not detected; B, not determined.] 

Sample Al Ca M,) Na K Fe T1 Ag-S As Sample 
number (percent) (percent) (percent) (Percent) (percent) (percent) (percent) (percent) (ppm) (ppm) number 

08926? 1.6 0.81 0.11 0.020 0.009 0.055 0.21 0.081 0.06 3.0 w189262
089263 1.1 .74 .068 .020 .011 .045 .31 .052 .06 11 089263
089264 1.8 1.3 .067 .031 .015 .075 .76 .065 .07 4.0 w189264
w189265 1.8 1.3 .069 .026 .C15 .068 .20 .078 .04 1.0 w189265 
w189755 .55 .51 .097 .022 .012 .049 2.1 .019 .10 25 w189755 

089756 3.2 2.5 .053 .068 .043 .12 .76 .16 .08 15 w189756
w189757 2.43.9 .097 .071 .065 .13 1.3 .13 .13 36 w189757 
089758 3.6 2.2 .090 .074 .016 .12 .53 .12 .12 5.0 w189758 
089940 .30 .26 .0661. .007 .012 .033 1.6 .019 .04 34 w189940 
w190600 1.9 1.0 .065 .020 .026 .058 .26 .12 .05 4.0 w190600 

w190601 1.5 .95 .11 .039 .040 .068 1.4 .039 .06 34 w190601 
w190602 .07 .06 .043 .011 .003 .008 .057 .003 .05 4.0 w190602 
000603 1.3 1.1 .066 .066 .040 .077 2.5 .045 .04 110 090603 
w190664 1.1 .94 .11 .029 .001 .049 .91 .035 .05 16 w190664 
w191202 .72 .48 .051 .025 .029 .026 .21 .026 .03 4.0 w191202 

091520 3.9 2.6 .072 .16 .033 .14 1.5 .11 .08 .1 w191520 
091844 6.7 4.1 .092 .15 .059 .21 .61 .23 .09 5.6 091844 
091845 .79 .68 .085 .012 .001 .038 .77 .028 .08 10 w191845 
w191846 5.2 3.1 .040 .048 .025 .16 .30 .22 .07 3.7 091846 
w191847 1.6 1.4 .060 .014 .012 .058 .23 .067 .11 2.3 w191847 

w191848 1.1 1.0 .043 .011 .032 .042 .19 .054 .07 4.4 w191848 
w191849 2.0 1.2 .25 .046 .016 .070 .32 .060 .02L 1.4 091849 
w191850 1.8 1.3 .06S .036 .022 .076 1.5 .055 .03 7.5 w191850 
091851 1.7 1.2 .093 .042 .017 .077 1.8 .061 .03 3.3 w191851 
w191852 1.8 1.4 .068 .041 .019 .072 .85 .073 .03 2.4 w191852 

w191853 B B B B 8 B 8 B 8 B 091853 
w191854 1.2 .93 .079 .028 .022 .046 .38 .033 .05 23 w191854 
w191855 1.4 1.1 .072 .030 .028 .052 .35 .045 .04 12 091855 

1.1 



 

 

 

Table 9h.-- Major, minor, and trace element composition of 27 coal samples from Kentucky reported on whole coal basis-continued 

Sample 
number 

B-S 
(Dom) 

Eia-S 
(ppm) 

Be -S 
(porn) 

Bi-S 

(ppm) 
Cd 

(0Pm) 

Ce 
(ppm) 

Co 
(ppm) 

Cr 
(ppm) 

Cs 
(ppm) 

Cu 
(ppm) 

Temple 
number 

089262 
w189263 
08926 4 
w189265 
w189755 

28 
70 
23 
26 
24 

76 
53 
36 
36 
50 

2.2 
1.1 
2.2 
2.5 
1.6 

0.3L 
.3 
.4L 
.4L 
.3L 

0.07 
.10 
.08 
.01 
.04 

19 
16 
18 
17 
20 

8.1 
9.0 
4.0 
2.2 
7.4 

12 
13 
14 
16 
9.9 

0.3 
.3 
.5 
.2 
.3 

17 
18 
15 
16 
14 

089262 
w189263 
w189264 
w189265 
w189755 

w189756 
w189757 

36 
34 

110 
71 

2.0 
2.1 

.7L 

.81. 
.04 
.16 

29 
32 

6.7 
5.7 

31 
25 

1.5 
1.6 

23 
31 

w189756 
w189757 

089758 34 56 2.5 .7L .13 30 6.6 27 1.2 29 w189758 
089940 12 25 1.3 .2L .03 6.0 2.5 6.4 .3 12 w189940 
w190600 15 36 3.2 1.5L .14 23 8.8 15 .2 22 w190600 

090601 
w190602 
090603 

22 
6.8G 

16 

57 
14 
36 

5.1 
3.3 
2.4 

1.8L 
.2L 

2.0L 

.13 

.05 

.15 

15 
5.0 

14 

5.6 
15 
2.6 

11 
8.3 

15 

1.1 
.3 

1.1 

30 
9.5 

36 

w190601 
w190602 
w190603 

090664 
w191202 

29 
14G 

55 
25 

5.1 
3.8 

1.3L 
.1L 

.03 

.02 
14 

5.0 
8.8 

16 
12 

7.2 
.2 
.2 

18 
15 

w190664 
091202 

w191520 
091844 
091845 
w191846 
w191847 

42 
46 
24 
3 4 
29 

95 
310 

55 
67 
58 

5.7 
7.5 
1.7 
9.4 
4.7 

6.8L 
11L 
1.9L 
7.91. 
2.9L 

.12 

.09 

.12 

.07 

.12 

35 
78 
22 
32 
23 

8.3 
4.1 
7.3 
5.4 

10 

24 
23 
9.2 

36 
17 

1.6 
3.4 
.2 

1.3 
.2 

32 
19 
12 
34 
25 

w191520 
w191844 
091845 
091846 
091847 

w191848 
w191849 
091850 
w191851 

25 
34 
91 
93 

50 
100 

33 
27 

2.5 
1.4 
3.6 
1.1 

2.1L 
3.5L 
3.8L 
3.9L 

.08 

.20 

.02 

.04 

10 
15 
17 
21 

5.3 
3.0 
7.6 
6.6 

9.3 
12 
13 
11 

.2 

.2 
1.0 
1.3 

15 
9.2 
7.6 

10 

w191848 
091849 
w191850 
w191851 

091852 69 44 1.5 3.7L .02 20 5.6 15 1.3 11 w191852 

w191853 
w191854 
w191855 

8 
55 
50 

B 
55 
69 

B 
2.6 
2.8 

B 
2.3L 
2.6L 

B 
.07 
.06 

B 
14 
14 

B 
3.3 
3.3 

8 
8.4 
8.9 

B 
.4 
.7 

8 
24 
18 

091853 
w191854 
w191855 

I 



 

	 

Table 9h.-- Major, minor, and trace element composition of 27 coal samples from Kentucky reported on whole coal basis--continued 

Samole Dy-S Er-S Eu F Ga-S Gd-S Ge-S Hf Hg Ho-S Sample 
number (ppm) (Dom) (ppm) (ppm) (Porn) (ppm) (Qom) (Ppm) (ppm) (Ppm) number 

w189262 3.8 1.7 0.42 73 5.7 1.41 0.77 0.8 0.042 0.91 w189262 
w189263 
089264 
089265 

.81 
1.31 
1.8 

.8 

.41 

. 9 

.32 

.26 

.27 

34 
34 
30 

5.6 
7.4 
6.5 

1.21 
1.91 
1.8L 

1.3 
.83 

1.8 

.6 

.7.8 
.15 
.12 
.098 

.791 
1.31. 
.76 

w189263 
w189264 
w189265 

w189755 .9L .8 .29 58 7.5 .871 12 .4 .11 .19L w189755 

w189756 2.11 .71 .55 130 7.4 3.11 2.0 1.5 .12 2.11 089756 
w189757 
w189758 

2.41 
3.5 

1.5 
2.9 

.60 

.61 
74 

110 
8.0 
6.9 

3.51 
3.11 

.511 

.55 
1.2 
1.2 

.48 

.090 
.511 

1.1 
089757 
089758 

089940 .31 .21 .12 201 2.7 .591 3.4 .3 .19 .131 089940 
w190600 2.21 1.0 .37 22 5.5 1.6 5.2 1.0 .040 .481 w190600 

w190601 
w190602 

3.1 
.5 

1.6 
.3 

.27 

.18 
70 
201 

8.2 
9.0 

1.6 
.37 

3.4 
12 

.4 

.2 
.090 
.0101 

.82 

.11 
w190601 
w190602 

w190603 3.01 .91 .35 56 7.0 1.4 5.8 .5 .28 .631 w190603 
090664 1.91 .9 .37 201 7.7 1.5 6.5 .4 .22 .591 w190664 
w191202 2.0 1.2 .17 52 8.1 .671 25 .2 .080 .51 w191202 

w191520 9.81 3.01 .65 220 7.3 2.4 1.41 .9 .13 2.01 w191520 
w191844 
w191845 

161 
2.81 

5.9 
.91 

.79 

.42 
180 
100 

18 
1.8 

7.5 
.83 

2.31 
.401 

3.9 
.3 

.040 

.13 
3.41 
.601 

091844 
w191845 

w191846 111 3.61 .73 73 12 2.4 1.61 1.6 .040 2.4L w191846 
w191847 4.7 2.2 .70 27 8.4 3.8 1.1 .6 .025 .91 091847 

w191848 3.11 1.01 .32 26 6.5 21 1.5 .4 .080 .651 091848 
w191849 5.11 1.61. .25 26 7.4 1.11 3.9 .6 .037 1.11 w191849 
091850 5.61 1.71 .27 50 3.8 1.2 .801 .6 .070 1.21 091850 
091851 5.71 1.81 .39 54 3.1 1.21 .821 .6 .10 1.21 w191851 
w191852 5.31 1.71 .36 78 4.7 1.11 .771 .7 .042 1.11 w191852 

i 1 I 
091853 B B B B B B B 8 B e w191853 
w191854 3.41 1.01 .35 32 4.7 1.4 1.3 .6 .050 .721 091854 
w191855 3.81 1.21 .26 33 6.9 .82L 7.6 .5 .070 .821 w191855 



		 

Table 9h.-- Major, minor, and trace element composition of 27 coal samples from Kentucky reported on whole coal basis-continued 

Sample 
numuer 

La 
(PP.) 

Li 
(ppm) 

Lu 
(ppm) 

Mn 

(ppm) 
Mo-S 

(ppm) 
Nb-S 

(ppm) 
Nd-S 

(ppm) 

Ni-S 

(ppm) 

P 

(ppm) 
Pb 

(ppm) 
Sample 
number 

089262 
w1R9263 

10 
7 

9.2 
14 

0.1 
.1 

9.8 
6.4 

1.2 
.94 

2.4 
.79L 

11 
3.7L 

19 
13 

330 
240L 

4.6 
5.9 

w189262 
v189263 

w189264 9 20 .1 10 3.1 1.4 6.1L 6.8 390L 7.2 v189264 
w189265 9 19 .1 6.4 2.2 3.1 8.2L 5.0 3601. 6.2 w189265 
089 7 55 6 7.7 .1 7.8 1.5 .871_ 4.0L 12 270 3.4 w189755 

089756 
08.9757 

15 
18 

29 
34 

.2 

.2 
9.6 

10 
2.8 
2.1 

2.1L 
2.4L 

9.8L 
11L 

7.5 
14 

120 
120 

13 
9.6 

w189756 
w189757 

089758 
089940 

17 
3 

27 
4.0 

.7 

.1 
10 
9.2 

1.9 
2.2 

2.1L 
1.5 

9.7L 
2.7L 

16 
6.3 

120 
170L 

10 
4.5 

089758 
w189940 

090600 12 15 .2 11 1.1 2.8 9.8 13 92 7.7 w190600 

w190601 7 11 .2 21 2.5 1.6 7.8 49 29 16 090601 
w190602 3 .9 .1 2.9 .19 .33 1,4 6.1 8 .98 090602 
w190603 8 13 .1 10 2.9 .69 5.7 9.0 20 6.5 w190603 
090664 6 12 .2 14 2.4 1.2 5.9 19 26 11 090664 
091202 3 3.7 .1 5.3 .42 .63 3.9 31G 11 10 091202 

v191520 18 39 .3 20 4.6 2.5 22 20 22 13 091520 
v191844 42 31 .4 23 1.8 9.8 93 15 110 8.8 091844 
091845 12 6.4 .1 1.7 2.1 .51 9.7 17 300 2.1 w191845 
091846 18 36 .3 13 .97 3.2 21 16 250 14 091846 
w191847 11 11 .2 5.0 2.3 1.8 25 18 18 7.0 w191847 

w191848 5 13 .2 1.9 2.3 .65 4.4L 11 66 5.0 091848 
091849 8 11 .1 eork 2.R 1.1 7.41- 12 73 4.4 091849 
v191850 10 10 .1 12 1.9 1.7 13 11 80 2.1 091850 
091851 13 10 .1 22 1.2 1.0 12 7.3 37 1.7 w191851 
w191852 14 11 .1 7.1 .87 .87 8.7 8.4 300 2.4 v191852 

091853 
w 1 91854I ' 

B 
7 1 

B 
13 

a 
.1 

8 
7.2 

8 
5.0 

8 
.94 

B 
14 

8 
10 

8 
24 

8 
2.9 

091853 
091854 

v191855 8 11 .1 6.3 2.3 1.0 5.51 8.8 6 4.9 091855 



 

 

Table 9h.-- Major, minor, and trace element composition of 27 coal samples from Kentucky reported on whole coal basis--continued 

Sample Pr-5 Rb Sb Sc Se Sm Sn-S Sr-S Tb Th Sample 

number (ppm) (ppm) (Dom) (Ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (pom) number 

089262 1.8 291 0.40 2.4 3.3 1.8 0.97L 220 0.2 4.6 089262 
w189263 .8 271 .60 3.0 5.0 1.5 .791 120 .3 3.6 w189263 
w189264 1.3 291 .20 3.0 6.8 1.3 1.31 42 .71 3.1 w189264 
w189265 1.6 251 .20 3.2 2.7 1.3 1.21 55 .1 4.4 w189265 
w189755 1.3 29 1.1 6.8 3.7 1.8 .871 100 .2 3.01 w189755 

w189756 1.41 43 .90 6.1 5.8 2.5 2.11 24 .3 10 w189756 
w189757 2.7 35 .90 5.0 5.6 3.1 2.41 47 .3 3.9 089757 
w189758 2.6 35 .80 5.1 5.1 3.0 2.1L 65 .3 6.0 w189758 
w189940 1.31 81• 1.1 1.3 9.8 B .591 70 .1 3.01 089940 
w190600 4.8L 201 4.0 3.9 3.8 1.8 .91 77 .3 6.7 w190600 

w190601 5.61 11 2.1 4.0 2.0 1.4 .90 110 .2 3.0 090601 
w190602 
w190603 

.71 
H 

171 
251 

1.7 
5.2 

2.5 
3.2 

1.3 
2.7 

.60 
1.5 

.08 

.63L 
46G 
34 

.1 

.2 
3.01 
3.0 

w190602 
090603 

w190664 4.01 171 2.0 3.9 4.0 2.0 .401 34 .3 3.01. w190664 
w191202 .6 191 1.6 2.7 1.4 .70 .461 27 .1 3.01 091202 

w191520 201 27 1.0 5.8 7.0 3.6 2.01 68 .7 4.7 w191520 
001844 341 43 .78 6.6 1.9 6.5 3.9 170 1 14 091844 
w191845 6.01 111 .47 1.7 4.8 2.0 .60L 200 .3 3.01 091845 
091846 241 21 1.0 6.9 4.1 3.3 2.41 54 .7 8.2 091846 
w191847 9.11 121 1.2 4.3 4.5 3.2 1.2 63 .5 3.OL 091847 

091848 6.51 111 .88 3.4 2.5 1.5 .651 70 .3 3.01 091848 
w191849 111 101 .21 2.1 3. 7 1.4 1.1L 110 .2 3.0 091849 
w191850 121 19 .13 1.9 .9 1.4 1.21 91 .2 3.OL w191850 
w191851 121 21 .12 2.0 1.0 1.9 1.21 110 .3 3.01 091851 
w191852 111 17 .22 2.7 1.1 1.9 1.11 440 .2 3.01 w191852 

091g53 
091854 11
091855 

7.21 
8.21 

6 
14 

1.3 
.97 

2.6 
2.6 

2.6 
3.1 

1.7 
1.5 

.72L 
1.0 

100 
110 

.3 

.2 

B 
3.OL 
3.01 

w191853 
w191854 
w191855 



 

 

 

	

Table 9h.-- Major, minor, and trace element composition of 27 coal samples from Kentucky reported on whole coal basis--continued 

Sample T(-S Tm-S U V-S Y-S Yb Zn Zr-S Sample 
number (ppm) (ppm) (ppm) (Dom) (ppm) (ppm) (ppm) (ppm) number 

w189262 0.31L 0.21L 0.79 18 14 0.7 9.2 46 089262 
089263 .73 .17L .1.1 12 5.7 .9 11 13 089263 
w189264 .42L .28L .80 18 6.3 .6 7.0 33 089264 
089 265 .381- .26L .98 20 8.6 .8 4.5 56 w189265 
w189755 .27L .19L 2.1 23 3.9 .5 12 33 w189755 

w189756 .67L .46L 3.5 29 5.5 1.3 12 17 w189756 
089757 3.0 .51L 2.0 35 13 1.1 23 47 w 1S9757 
w 189758 .85 .45L 2.0 3 7 13 1.1 26 33 w1P9758 
089940 .191_ .131 1.8 8.6 3.5 .3 4.0 22 w189940 
090600 .70L .32L 1.8 18 9.8 .7 13 29 w190600 

w190601 .82L .38L 2.9 30 14 .8 27 16 w190601 
w190602 .10L .06 .36 2.5 3.7 .5 6.6 2.7 w190602 
w190603 3.9 .43L 3.8 20 5.3 .7 20 6.8 w190603 
090664 .59L .27L 1.8 11 10 .9 8.3 22 w190664 
091202 .14L .24 .44 9.9 11 .5 13 16 w191202 

w191520 3.01. 1.4L 2.3 41 24 2.0 30 37 w191520 
w191844 4.9L 2.3L 5.9 54 49 3.0 34 310 w191844 
091845 .87L .40L .47 12 6.0 .6 3.9 7.4 w 191845 
.1910.46 3.6L 1.6L 2.4 54 2? 1.9 10 36 091846 
w191847 1.3L .62L 2.0 34 25 1.5 9.1 38 w191847 

091848 .95L .44L 1.5 17 5.5 .0 6.5 11 w191848 
w191849 1.6L .74L 4.5 16 3.9 .5 13 13 091849 
w191850 1.7L .801. .73 15 A.9 .5 10 28 091850 
091851 1.8L . 82 L .76 11 7.3 . 7 8.9 14 14191851 
w191852 1.7L .77L .79 16 4.4 .7 7.1 10 w191852 

0911 853 I 8 8 .201. 8 8 8 8 a 091853 
091854 1.3 .4AL 1.5 31 9.9 . R 8.8 12 091854 
w191855 1.2L .55L 1.7 20 4.3 .5 8.8 16 .191855 
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Summary of the analytical data from 27 Tennessee coal samples 

Data on 18 Tennessee coal samples were reported by Swanson and others 

(1976). The generalized distribution of fie 27 coal sample locations is 

shown in figure 8. Specific locations and description of the samples are 

given fn table 10d. The 27 samples were obtained from 13 different beds. 

Three of the samples do not have identifying bed names. The statistical 

data on the samples is reported in tables 10a, b, and c, the analytical 

data in tables 10e, f, g, and h. 

In the following three paragraphs the geometric means of analytical 

data on the Tennessee coal samples are compared to the means for all samples 

of this report. 

Comparison of the geometric means (table 10a) shows a lower ash con-

tent, sulfur and moisture in Tennessee coals compared to all coals of this 

report. The volatile matter, fixed carbon, ash fusion temperatures, Btu 

and free swelling index are slightly higher in Tennessee coals. These 

data suggest that the rank of Tennessee coals is similar to the average 

rank of all the samples. 

The geometric means for the major and minor oxides (table 10b) show 

that only Na20 is much lower and Ca0 and P205 higher in the Tennessee coals. 

The means for the other oxides are similar in the two sets of data. 

The means for the trace elements in the Tennessee coal (table 10c) 

show an unusual distribution. Except for B which is significantly higher 

and As and F which are equal the elements have lower means in Tennessee 

coals compared to all coals of this report. Many elements have much lower 

means in Tennessee coals. 
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Figure 8 -- Distribution of Tennessee coal samples. 
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:Lean, observed ranze, .?.metric .7.e=, and recme:ric deviat:on cf 
Troxir.a--.e and a_nalyses, neam of ccr.bus-,.ion, f;rris ash-f -.Ision 
ieralres and free swellinz index of 27 coal sar:les from Ttnnessee. 

[All values are in percent except Btu/lb, ash-fusion temperatures, and free swelling 
index and are reported on the as-received basis. °F = 9/5°C + 32; Kcal/kg = 0.556 
(Btu/lb). Leaders (---) indicate no data.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

mean Minimum Maximum mean deviation geometric mean 

Proximate and ultimate analyses 

Moisture 2.6 .7 4.6 2.4 1.5 3.3 
Volatile 
matter 33.2 22.1 41.3 32.8 1.2 31.9 

Fixed 
carbon 57 42.6 67.2 56.8 1.1 52.2 

7.2 1.4 22 5.2 2.3 8.8 
4.4 1.1 5.2 

Ash 
Eydrogen 5.3 5.7 5.3 

75.4 59.4 82.8 75.2 1.1 70.5Carbon 
1.7 1.2 2.1 1.6 1.2 1.3Nitrogen 
9 2.2 13.8 8.6 1.4 9.3Oxygen 
1.5 .5 5.2 1.2 2.0 1.5Sulfur 

Heat of combustion 

Btu/lb 13,540 10,870 14,837 13,510 1.1 12,520 

Forms of sulfur 

Sulfate .07 .01 .39 .03 3.1 .07 
Pyritic .67 .04 3.65 .24 4.3 .65 
Organic .77 .49 1.143 .73 1.4 .80 

Ash fusion temperature °C 

Initial 
deformation 1,340 1,130 1,540 1,330 1.1 1,240 

Softening 
temperature 1,380 1,180 1,540 1,380 1.1 1,290 

Fluid 
temperature 1,420 1,220 1,540 1,420 1.1 1,350 

Free Swelling 
Index 5.3 2 9 5 1.4 4.3 



	

 

328 

Table 10b .--Arithmetic mean, observed range, geometric mean, and geometric deviation of 
asn content and contents of eleven major and minor oxides in the laboratory ash of 

27 coal samples from Tennessee., 

[All samples were asked at 525°C; all analyses except geometric deviation are in percent.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

Oxi de mean Minimum Maximum mean deviation geometric mean 

7.2 1.4 23.9 5.4 2.2 9.46(Ash) 

SiO 40 19 54 39 1.3 42 
2 

14 33 25 1.2 23A120 25 
3 

3.4 .87 6.7 2.8 1.9 1.3Ca° 

2.2 1.9Mg0 .87 .18 .71 .78 

.01 .1 .02 1.9 .02.02Mn0 

.14 1.8 .28 1.7 .44
Na,.0 .33 

2 
1.7 1.72 .66 4.4 1.6

K20 

47 12 2 1115 3Fe 2O3 

1.2 .43 1.9 1.2 1.4 1.13
TiO2 

2 .43 2.7 .17.69 .09
P 0

2 5 
4.9 1.1 12 3.7 2.2 2.03 

SO 
3 
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=able 10c.--Arithmetic mean, observed ran;-e, ;-...::7.etric mean, and 

i:eometric dev-ia-,ion of 38 elements in 27 coal sam,:les fr.= 
Tennessee. 

[All analyses are in percent or parts per million and are reported 
on a whole-coal basis. Leaders (---) indicate means could not be 
calculated because an insufficient number of analyses were above 
the detection limit.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

Element - mean Minimum Maximum mean deviation geometric mean 

Ag .03 .01 .07 .03 1.6 .05 
As 23 1 160 7.4 4.6 7.4 
B 39 14 72 35 1.6 21 
Ba 50 8.1 136 36 2.3 56 
Be 1.2 .148 2.14 1.1 1.6 2.4 
cd .08 .01 .41 .05 2,6 .08 
Ce 13 14 32 11 1.8 15 
Co 5.2 1.4 16 4.4 i.8 5.5 
Cr 9-7 2 30 7.4 2.1 14 
Cs -77 .1 3 .42 3.3 .75 
Cu 16 6.4 99 13 1.8 14 
1.,.0 .24 .09 .147 .22 1.5 .31 
F 77 26 200 64 1.8 64 
Ga 2.6 .67 8.2 2 2.1 5.1 
Ge 1.2 .15 4.1 .86 2.4 2.9 
rif -57 .1 1.4 .47 2 .65 
Hg 
La 

.15 
6.9 

.01 
2 

.49 
17 

.08 
5.6 

3.2 
1.9 

.10 
7.8 

Li 13 -7 45 6.5 3.8 12 
Lu .11 .1 .2 .11 1.3 .14 
Mn 10 2.8 48 7.6 2.1 14 
Mo 1.5 .18 5 1.1 2.2 1.8 
Nb 1.4 .29 5.5 1 2.1 1.9 
Ad 7.1 1.8 20 5. 7 2 9.8 
Ni 7.9 3.2 19 6.9 1.7 12 
Pb 4.7 1.1 12 4 1.8 5.9 
Sb .68 .1 2.9 .48 2.3 .69 
Sc 2.3 .6 6.2 2 1.7 3.1 
Se 2.4 .5 4.6 2 1.9 2.9 
Sm 1.2 .5 2.6 1.1 1.6 1.1 
Sr 78 9.9 260 47 2.8 57 
Tb .2 .1 .14 .18 1.6 .26 
U 1.2 .2 6.6 .78 2.4 1.2 
V 12 3 41 9-3 2.1 17 
y 
fb 

5.4 
-55 

1.5 
.2 

11 
1.1 

5 
.51 

1.5 
1.5 

7.2 
.74 

Zn 9.8 2.2 31 7.4 2.1 13 
Zr 14 2 65 9.9 2.3 20 



 

 

 

 

	 		 	 		

	

 

 		

		

	 		

		
		
		

	

	

	

	

	

	

	
		

		

		

 	

	

	

	

Ta!,le Oct Decrriotions for 2' bituminouS coal sanvles from Kentucky 

sam.dte state county latitude longitude formation coal bed sample sampled 

no. type thickness 

(Inches) 

081262 kentucky lrsl 37'1525n 832.1)1w breathitt hazard channel 33.0 

089263 kentucky trslie 7.1516n . P.1201 6w hreathitt hazard channel 29.0 

080264 kentucky leslie 56591Rn F32018w hreathitt hazard no 9 channel 33.0 

069265 kentucky leslie 3659n5n 332012w hreathitt hazard no 9 channel 33.0 

010755 kentucky breathitt 372512n 833646w breathitt uncorrelated channel 27.0 

089756 kentucky owsley 37275Rn 8132SPw breathitt taylor channel 35.0 

089757 kentucky leslie 370334n 832017w breathitt hazard channel 31.0 

019756 kentucky leslie 370135n R'2113w breathitt hazard channel 30.0 

039940 kentucky testi/. 370142n 832134w breathitt upper elkhorn no 3 channel 36.0 

w190600 kentucky Leslie 370141n 832147w breathitt whitesburq drill core 22.0 

09(1601 kentucky leslie 373141n 832142w breathitt no data entered drill core 14.0 

00060? kentucky Leslie 370141n 132142w hreathitt no data entered drill core 18.0 

0906'1 3 kentucky Leslie 370141n 832142w hreathitt no data entered drill core 15.0 

010654 kentucky hreathitt 372458n 831152w breathitt haddix channel 18.0 

091212 kentucky lee 372954n 534819w breathitt gray hawk channel 18.0 

0915)0 kentucky breathitt 172400n Ril100w breathitt hazard channel 25.0 

w191844 kentucky leslie 370107n 832329w breathitt fire clay channel 26.0 

091.45 kentucky Leslie 370211n 832318w hreathitt no 10 channel 38.0 

091g46 kentucky leslie 370657n 832241w hreathitt no 7 channel 21.0 

091347 kentucky leslie 370457n 832241w breathitt no 7 channel 26.0 

091541 kentucky leslie 370017n 832946w hreathitt fire clay channel 51.0 

0911,49 kentucky Leslie 370411n 552334w hreathitt no 9 channel 30.0 

091501 kentucky wayne 365131n A44455w hreathitt no data entered channel 

w1 )1M51 

w191852 

kentucky 

kentucky 

wayne 

wayne 

364708n 

365206n 

843935w 

844547w 

hreathitt 

breathitt 

no 

no 

data entered 

data entered 

channel 

channel 40.0 

091454 Ikentuckyi 

091855 kentucky 

knox 

knox 

365°05n 

36550in 

Ri5830w 

815944w 

hreathitt 

breathitt 

jet ico 

jell uco 

channel 

channel 

22.0 

43.0 



	 	

	

 

	

	

	
	

	

	
	

	

	

	

	
	

	

	

	

	
	

	

	
	

 

Table 10-4 lescr it inns for '7 bituminous coAl sA.oles from Tennessee 

sample state county latitude tonditude formation coal bed sample sampled 
no. type thickness 

(inches) 

wini5:0 tennessee clmooell 5/;1755n ft4 7 1Utw red oak mountain pewee channel 34.0 
w1")567 tenoe,see anAersnn 5 ,,,nW6n 142(11Qw slatestone no data entered channel 30.0 

tenness,, Anderson 16n9 96n F,41/411w red oak mountain pewee channel 22.0 
095.0Q tennessee senuatchie 55(117ri 851)12w whitwell shale sewanee channel 28.0 
093641 tennesser claihorne 363213n R15346w slatestone mason channel 31.0 

091h41 tennessee marion 345959n '55311u no data entered no data entered channel 25.0 
005,,,4? tenness...e hledsoe 353041n 857019w whitwell shale sewanee channel 46.0 
0 9 3643 tennessee marion 551742n 853)15w whitwell shale sewanee channel 40.0 
093644 tennessee claiborne 3631C2n 855211w slatestone mason channel 32.0 
w193645 tennessee hledsoe 353038n 852017w whitwell shale sewanee channel 50.0 

093646 tennessee anderson 16110An F4,-) 1454 graves gap windrock channel 23.0 
07.5647 tentless.. claionrne 16438n M14670w red oak mountain stray channel 
09164A tennessee Anderson 561238n 841105w red oak mountain big mary channel 38.0 
095649 tennessee Anderson 36q0S2n 847020w slatestone blue gem channel 20.0 
07365 0 tennessee fentress 362405n 845556w no data entered nemo channel 24.0 

0916'51 tennessee camnbell 361173n 84193flw slatestone jellico channel 28.0 
0 13652 tent-lessee seguatchie 3S3012n 85 1717w whitwell shale sewanee channel 30.0 

09365 7, tennessee Anderson ih057ln P4?1:?lw red oak mountain pewee channel 22.0 

091654 tennessee hledsoe 353014m fl57219w no data entered lantana channel 31.0 

w1 0 3655 tennessee anderson 360845n 8471?flw red oak mountain walnut mountain channel 41.0 

091656 tennessee anderson 361213n 84?105w red oak mountain big mary channel 33.0 
0 9 3657 tennessee anderson 361n58n 841/?flw slatestone jellico channel 40.0 

093658 tennessee anderson 161106n 842410,w no data entered low splint channel 29.0 

093659 tennessee scott 361125n 84?355w red oak mountain big mary channel 38.0 
0 9 3660 tennessee campbell 363174n 940847w no data entered rex channel 25.0 

0',3661 tennessee c la ihorno im3443n 934649w slatestone mason channel 50.0 
0')3667 tennessee claiborne 361437n 834671w graves gap no data entered channel 52.0 
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Table 9e.-- Proximate and ultimate analyses heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 17 coal samples from Kentucky. 

jAll analyses except Kcal/kg. Btu, free-swelling-index and ash fusion temperatures in precent. For each sample number, the analyses are 
reported three ways: first, as received, second, moisture free, and third, moisture and ash free. All analyses by Coal Analysis Section 
Department of Energy, Pittsburgh, Pa. B means not determined. 0 for ash fusion temperatures means greater than 1800°C. 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fixed 
number Moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

089755 2.2 39.6 52.6 5.6 5.7 75.3 1.2 9.1 3.1 7,640 13,760 
40.5 53.8 5.7 5.6 77.0 1.2 7.3 3.2 7,820 14,070 
43.0 57.0 --- 5.9 81.7 1.3 7.7 3.4 8,290 14,920 

w189756 2.3 35.5 48.4 13.8 5.2 68.6 1.3 9.7 1.4 6,790 12.230 
36.3 49.5 14.1 5.1 70.2 1.3 7.8 1.4 6.950 12,520 
42.3 57.7 --- 5.9 81.8 1.5 9.1 1.7 8,100 14,580 

w189757 1.9 34.3 48.0 15.8 5.1 67.0 1.2 9.8 1.1 6,680 12.020 
35.0 48.9 16.1 5.0 68.3 1.2 8.3 1.1 6,810 12.250 
41.7 58.3 --7 5.9 81.4 1.5 9.9 1.3 8,110 14,610 

w189758 2.0 34.1 50.4 13.5 5.1 69.4 1.2 8.6 2.2 6.870 12,360 
34.8 51.4 13.8 5.0 70.8 1.2 7.0 2.2 7,010 12,610 
40.4 59.6 5.8 82.1 1.4 8.1 2.6 8.130 14,630 

w189940 1.2 38.5 54.1 6.2 5.5 76.0 .9 7.4 4.0 7,670 13.800 
39.0 54.8 6.3 5.4 76.9 .9 6.4 4.0 7,760 13,970 
41.6 58.4 --- 5.8 82.1 1.0 6.8 4.3 8,280 14,900 

w190664 2.5 38.3 54.0 5.2 5.7 75.9 1.7 10.2 1.3 7,600 13,680 
39.3 55.4 5.3 5.6 77.8 1.7 8.2 1.3 7,790 14,030 
41.5 58.5 5.9 82.2 1.8 8.6 1.4 8,230 14,820 

091202 4.5 34.7 58.3 2.5 5.9 76.4 1.2 13.4 .6 7,520 13.540 
36.3 61.0 2.6 5.7 80.0 1.3 9.8 .6 7,880 14,180 
37.3 62.7 5.8 82.2 1.3 10.1 .6 8.090 14,560 

091844 1.8 32.5 40.9 24.8 4.7 60.1 1.3 8.0 1.1 6.010 10.810 
33.1 41.6 25.3 4.6 61.2 1.3 6.5 1.1 6,120 11.010 
44.3 55.7 --- 6.1 81.9 1.8 8.7 1.5 8,180 14,730 

091845 2.5 40.1 51.6 5.8 5.7 75.2 1.6 10.0 1.7 7,560 13.600 
--- 41.1 52.9 5.9 5.6 77.1 1.6 8.0 1.7 7,750 13,950 

43.7 56.3 5.9 82.0 1.7 8.5 1.9 8,240 14,830 

11,630w191846 2.1 33.6 45.9 18.4 4.9 65.0 1.3 9.6 .8 6.460 
34.3 46.9 18.8 4.8 66.4 1.3 7.9 .8 6.600 11,880 

9.7 8.130 14,63042.3 57.7 5.9 81.8 1.6 1.0 

11.0 7,390 13,310w191847 2.8 37.0 53.7 6.5 5.6 74.5 1.5 .9 
7.6 1 0 13.69038.1 55.2 6.7 5.4 76.6 1.5 8.8 .9 

1.7 9.4 1.0 8.150 14,67040.8 59.2 5.8 82.1 

13,970w191848 1.9 36.2 57.0 4.9 5.5 77.8 1.7 9.1 1.0 7.760 
7,910 14,240 

1.8 8.0 1.1 8,330 14,990 
36.9 58.1 5.0 5.4 79.3 1.7 7.6 1.0 

38.8 61.2 5.7 83.5 



	 	 	 

Table 9e.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 17 coal samples from Kentucky--continued 

Forms of sulfur Ash fusion temperature C4 

Sample Air-dried Free Initial 
number loss Sulfate Pyritic Organic swelling deform. soften. fluid 

u189755 0.0 0.11 1.86 1.12 4.0 1,080 1,130 1,175 
- .11 1.90 1.15 

.12 2.02 1.21 

w189756 .0 .09 .35 .98 3.0 1,540 0 0 
-- .09 .36 1.00 

.11 .42 1.17 

w189757 .0 .02 .31 .80 1.0 1,460 1,515 1,540 
-- .02 .32 .82 

.02 .38 .97 

w189758 .0 .02 1.18 .99 1.5 1,540 0 0 
-- .02 1.20 1.01 

.02 1.40 1.17 

%189940 .0 .06 2.92 .98 5.0 1,160 1,190 1,215 
-- .06 2.96 .99 

.06 3.15 1.06 

w190664 .0 .06 .80 .43 3.0 1,320 1,380 1,410 
-- .06 .82 .44 

.07 .87 .47 

w191202 .0 .02 .12 .51 1.0 1,350 1,395 1,445 
.02 .13 .53 
.02 .13 .55 

w191844 .0 .03 .31 .81 4.5 1,540 0 0 
.03 .32 .82 
.04 .42 1.10 

091845 .0 .02 .98 .72 4.5 1,170 1,235 1,295 
-- .02 1.01 .74 

.02 ,1.07 .79 

w191846 .0 .05 .30 .44 1.0 1,540 0 0 
-- .05 .31 .45 

.06 .38 .55 

w191847 .0 .02 .15 .74 2.5 1,540 0 0 
-- .02 .15 .76 

.02 .17 .82 

091848 .0 .04 .11 .82 5.5 1,540 0 0 
-- .04 .84 

.04 .12 .88 
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Table 9e.-- Proximate and ultimate analyses heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 17 coal samples from Kentudg--continued 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sa ple Volatile Fixed 

number Moisture mat ter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w191849 3.5 35.1 53.2 8.2 5,3 72.9 1.3 11.2 1.1 7,160 12,880 
36.4 55.1 8.5 5.1 75.5 1,3 8.4 1.1 7,420 13,350 
39.8 60.2 --- 5.6 82.6 1.5 9.2 1.2 8,100 14,590 

091850 2.3 40.8 48.0 8.9 5.6 71.6 1.4 9.9 2.6 7,250 13,050 
41.8 49.1 9.1 5.5 73.3 1.4 8.0 2.7 7,420 13,360 
45.9 54.1 6.0 80.6 1.6 8.8 2.9 8,160 14,700 

w191851 2.4 40.3 48.3 9.0 5.7 71.5 1.3 9.3 3.2 7,240 13,030 
4 1 .3 49.5 9.2 5.6 73.3 1.3 7.3 3.3 7,420 13,350 
45.5 54.5 6.1 80.7 1.5 8.1 3.6 8,170 14,710 

091852 3.5 36.9 51.6 8.0 5.5 71.4 1.4 12.0 1.7 7,080 12,750 
--- 38.2 53.5 8.3 5.3 74.0 1.5 9.2 1.8 7,340 13,210 

41,7 58.3 5.8 80.7 1.6 10.0 1,9 8,000 14,410 

091854 2.4 38.4 53.9 5.3 5.7 76.0 1.9 9.9 1.2 7,620 13,720 
39.3 55.2 5,4 5.6 77.9 1.9 8.0 1.2 7,810 14,060 

41.6 58.4 --- 5.9 82.3 2.1 8.4 1.3 8,260 14,860 

34,9 5.8 5.5 74.9 1.9 1.0 7,420 13,350 
--- 36.1 57.9 6.0 5.3 77.5 2.0 8.2 1.0 7,670 13,810 

091855 3.3 56.0 1 0.9 

38.4 61.6 5.6 82.4 2.' 8.8 1.1 8,160 14,690 



	 	 	

Table 9e.-- Proximate and ultimate analyses, heat content ,fofins-°f- sulfur, free-swelling index and ash fusion temperature determinations 
for 17 coal samples from Kentucky-continued 

Ash fusion temperature C'Forms of sulfur 

Initial
Samole Air-dried Free 

deform. soften, fluidnumber loss Sulfate Pyritic Organic swel"ng 

1.0 1,375 1,435 1,485
w191849 0.0 0.02 0.48 0.65 

.02 .50 .67 

.02 .54 .74 

5.0 1,150 1,225 1,270
091850 .0 .04 1.17 1.37 

.04 1.20 1.40 

.05 1.32 1.54 

5.5 1,105 1,170 1,2251.39 
.02 1.81 1.42 

- - .02 2.00 1.57 

w191851 .0 .02 1.77 

1,370 1,440 1,495091852 .0 .02 .48 1.16 
.02 .50 1.20 
.02 .54 1.31 

5.0 1,425 1,480 1,525w191854 .0 .02 .29 .92 
.02 .30 .94 
.02 .31 1.00 

2 .0 1,520 1,540 0.79 

.02 .21 .82 
- - .02 .22 .87 

091855- .0 .02 .20 
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fable 10e.-- Pruximate and ultimate analyses, heat L.untent„ lree-swelling index and ash fusion temperature determinations 
for 27 coal samples from Tennessee. 

[All analyses except Kcal/kg, Btu, free-swelling-index and ash fusion temperatures in percent. For each sample number, the analyses are 
reported three ways; first, as received, second, moisture free, and third, moisture and ash free. All analyses by Coal Analysis Section 
Department of Energy, Pittsburgh, Pa. B means not determined.) 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fixed 
number Moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w193636 2.7 35.3 58.3 3.7 5.4 78,3 1.7 10.2 0.7 7,780 14,000 
36.3 59,9 3.8 5.2 80.5 1,7 8.0 .7 7,990 14,390 
37.7 62.3 5.4 83.7 1.8 8.3 • .7 8,310 14,960 

w193637 1.8 34.6 54.0 9.6 5.2 73.6 1.8 7.6 2.1 7,400 13,320 
35.2 55.0 9.8 5.1 74,9 1.8 6.1 7.1 7,530 13,560 
39.1 60.9 --- 5.6 83.1 2.0 6.8 2.4 8,350 15,030 

w193638 2.5 34.3 60.0 3.2 5.5 79.3 1.6 9.8 .6 7,860 14,140 
35.2 61.5 3.3 5.4 81.3 1.6 7.8 .6 8,060 14,500 
36.4 63.6 --- 5.5 84.1 1.7 8.0 .6 8,330 15,000 

093639 4.2 27.9 60.2 7.7 5.1 74.7 1.5 10.3 .6 7,370 13,270 
29.1 62.8 8.0 4.8 78.0 1.6 6.9 .6 7,690 13,850 
31.7 68.3 5.3 84.8 1,7 7.5 .7 8,360 15,060 

w193640 2.1 34.0 61.2 2.7 5.6 80.3 1.8 8.9 .8 8,010 14,430 
34.7 62.5 2.8 5.5 82.0 1,8 7.2 .8 8,190 14,740 

35.7 64.3 5.6 84.3 1.9 7,4 .8 8,42C 15.150 

w193641 2.9 27.5 67.2 2.4 5.5 82.8 1.6 6.9 .8 8,240 14,840 

--- 28.3 69.2 2.5 5.3 85.3 1.6 4.5 .8 8,490 15.280 

29.0 71.0 --- 5.5 87.4 1,7 4.6 .8 8,700 15,670 

78.0 1.5 7.4 .9 7,700 13,860093642 2.0 27.2 63.6 7.2 5.0 
27.8 64.9 7.3 4.9 79.6 1.5 5.7 .9 7,850 14,140 

30.0 70.0 --- 5.3 85.9 1.7 6.2 1.0 8,480 15,260 

4.9 75.4 1.5 8.9 .6 7,370 13,270093643 3.5 25.4 62.4 8.7 
26.3 64.7 9.0 4.7 78.1 1.6 6.0 .6 7,640 13,750 

28.9 71.1 --- 5.1 85.9 1.7 6.6 .7 8,390 15,110 

8,030 14,45037.1 59.0 1.6 5.7 80.9 2.0 9.4 .50,9,3644 2.3 
38.0 60.4 1.6 5.6 82.8 2.0 7.5 .5 8,210 14,790 

38.6 61.4 5.7 84.2 2.1 7.7 .5 8,350 15,030 

093645 1.6 25.7 53.5 19.2 4,4 66.8 1.3 7.2 1.0 6,590 11,860 

26.1 54,4 19.5 4.3 67.9 1,3 5.9 1.0 6,700 12,060 

--- 5.3 84.1 1.6 7.3 1.3 8,320 14,98032.4 67.6 

38.7 56.2 2.5 5.7 75.2 2.1 13.8 .7 7,890 14,210 
11,8 .7 14,590 

w193646 2.6 
--- 39.7 57.7 2.6 5.6 77.2 2.2 8.1 1 0 

12.1 8,320 14,97040.8 59.2 --- 5.7 79.2 2.2 .7 

2.0 9.7 .6 8,070 14,520
093647 2.2 41,3 55,1 1.4 5.7 80.7 

42.2 56.3 1.4 5.6 82.5 2.0 7,9 .6 8,250 14,850 

5.7 8.0 .6 8,370 15,06042.8 57.2 83.7 2.1 

LO 
(JO 

ON 



	  

 

Table 10o.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index end ash fusion temperature determinations 
for 27 coal samples from Tennessee--continued 

Forms of sulfur Ash fusion temperature C. 

Sample Air-dried Free initial 
numoer loss Sulfate Pyritic Organic swetiing deform. soften. fluid 

w193636 0.0 0.02 0.06 0.57 5.0 1,270 1,320 1,375 
.02 .06 .59 
.02 .06 .61 

093637 .0 .02 1.08 .97 5.0 1,370 1,430 1,490 
.02 1.10 .99 
.02 1.22 1.09 

093638 .0 .00 .05 .56 4.0 1,235 1,285 1,320 
.00 .05 .57 
.00 .05 .59 

w193639 .0 .00 .05 .57 5.0 1,505 1,540 1.540 
.00 .05 .59 
.00 .06 .65 

093640 .0 .00 .06 .71 5.0 1,490 1.540 1,540 
.00 .06 .73 

••• .00 .06 .75 

w193641 .0 .09 .16 .52 9.0 1,280 1,335 1,395 
OD a. OM .09 .16 .54 

.10 .17 .55 

w193642 .0 .02 .16 .69 9.0 1,495 1,540 1,540 
.02 .16 .70 
.02 .18 .76 

w193643 .0 .00 .07 .51 5.0 1,540 1,540 1,540 
.00 .07 .53 

4011•1410. .00 .08 .58 

w193644 .0 .00 .06 .49 5.0 1,395 1,440 1,480 
0111,01••• .00 .06 .50 

.00 .06 .51 

w193645 .0 .05 .39 .53 4.0 1,435 1,500 1,540 
.05 .40 .54 
.06 .49 .67 

093646 .0 .01 .05 .65 5.0 1,345 1,400 1,455 
.01 .05 .67 
.01 .05 .68 

w193647 .0 .01 .05 .51 5.0 1,440 1,490 1,535 
.01 .05 .52 
.01 .05 .53 



	 	 	

Table 10e.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 27 coal samples from Tennessee--continued 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample 
number Moisture 

Volatile 
matter 

fixed 
carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w193648 2.6 
---

32.8 
33.7 
43.5 

42.6 
43.7 
56.5 

22.0 
22.6 
---

4.6 
4.4 
5.7 

59.4 
61.0 
78.8 

1.3 
1.3 
1.7 

7.5 
5.3 
6.9 

5.2 
5.3 
6.9 

6,040 
6,200 
8,010 

10,870 
11,160 
14,420 

093649 2.3 
---

35.8 
36.6 
37.4 

59.8 
61.2 
62.6 

2.1 
2.1 

5.6 
5.5 
5.6 

80.9 
82.8 
84.6 

2.0 
2.0 
2.1 

8.5 
6.6 
6.8 

.9 

.9 

.9 

8,070 
8.260 
8,440 

14,520 
14,860 
15,190 

w193650 3.9 
---

35.0 
36.4 
40.5 

51.5 
53.6 
59.5 

9.6 
10.0 
---

5.2 
5.0 
5.5 

69.8 
72.6 
80.7 

1.5 
1.6 
1.7 

11.1 
7.9 
8.8 

2.8 
2.9 
3.2 

7,010 
7,300 
8,110 

12,620 
13,140 
14,590 

w193651 .7 
--

22.1 
22.3 
27.5 

58.2 
58.6 
72.5 

19.0 
19.1 
---

4.4 
4,4 
5.4 

68.7 
69.2 
85.6 

1.2 
1.2 
1.5 

2.2 
1.6 
2.0 

4.5 
4.5 
5.6 

6,860 
6,910 
8,540 

12,350 
12,430 
15.380 

093652 2.4 33.3 
34,1 
37.5 

55.4 
56.8 
62.5 

8.9 
9.1 
---

5.1 
5.0 
5.4 

74.9 
76.7 
84,4 

1.5 
1.5 
1.7 

8.9 
6.9 
7.6 

.8 

.8 

.9 

7,440 
7,620 
8,390 

13.390 
13,720 
15,100 

W193653 4.0 35.3 
36.8 
38.1 

57.3 
59.7 
61.9 

3.4 
3.5 
---

5.4 
5.2 
5.4 

77.6 
80.8 
83.8 

1.6 
1.7 
1.7 

10.9 
7.7 
7.9 

1.0 
1.0 
1.1 

7.680 
8,000 
8.290 

13,820 
14,400 
14,930 

093654 1.7 33.9 
34.5 
37.1 

57.4 
58.4 
62.9 

7.0 
7.1 

5.1 
5.0 
5.4 

76.6 
77.9 
83.9 

1.4 
1.4 
1.5 

6.5 
5.1 
5.5 

3.3 
3.4 
3.6 

7,720 
7.850 
8,450 

13,890 
14.130 
15.210 

w193655 2.5 33.5 
34.4 
40.9 

48.5 
49.7 
59.1 

15.5 
15.9 
---

4.8 
4.6 
5.5 

67.5 
69.2 
82.3 

1.4 
1.4 
1.7 

9.7 
7.7 
9.1 

.9 

.9 
1.1 

6,720 
6,890 
8.200 

12,100 
12,410 
14,750 

W193656 1.8 34.4 
35.0 
38.6 

54.8 
55.8 
61.4 

9.0 
9.2 

5.4 
5.3 
5.8 

73,4 
74.7 
82.3 

1.7 
1.7 
1.9 

8.0 
6.5 
7.2 

2.5 
2.5 
2.8 

7,410 
7,550 
8,310 

13,340 
13,580 
14,950 

w193657 2.0 

---

33.1 
33.8 
36.7 

57.2 
58.4 
63.3 

7.7 
7.9 
---

5.4 
5.3 
5.7 

75.3 
76.8 
83.4 

1.8 
1,8 
2.0 

8.0 
6.3 
6.9 

1.7 
1.7 
1.9 

7,560 
7,710 
8,370 

13,610 
13,880 
15,070 

093658 

w193659 

4.6 

2.3 
---

32.2 
31.8 
34.8 

37.2 
38.1 
43.3 

60.3 
63.2 
65.2 

48.8 
49,9 
56.7 

2.9 
3.0 
---

11.7 
12.0 
---

5.6 
5.3 
5.5 

5.1 
5.0 
5.6 

77.5 
81.2 
83.8 

70.4 
72.1 
9•.9 

1.6 
1.7 
1.7 

1.6 
1.6 
1,9 

11.7 
8.0 
8.2 

8.3 
6.4 
7.3 

.8

.8 

.9 

2.8 
2.9 
3.3 

7,640 
8,010 
8,260 

7,090 
7,260 
8,250 

13,760 
14,420 
14,870 

12,760 
13,060 
14,840 

t...) 
t...) 
00 



	  

	

	

Table 10e.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 27 coal samples from Tennessee-continued-

Forms of sulfur Ash fusion temperature C. 

Sample 
number 

Air-dried 
loss Sulfate Pyritic Organic 

Fret 
swell1ng 

Initial 
deform, soften. fluid 

093648 0.0 0.39 
.40 
.52 

3.41 
3.50 
4.52 

1.35 
1.39 
1.79 

3.5 1,275 1,330 1,385 

w193649 .0 

- -

.01 

.01 

.01 

.14 

.14 

.15 

.22 

.74 

.75 

6.0 1,265 1,320 1,375 

093650 .0 .14 
.15 
.16 

1.73 
1.80 
2.00 

.91 

.95 
1.05 

5.0 1,345 1,385 1,430 

w193651 .0 .02 
.02 
.02 

3.65 
3.68 
4.55 

.88 

.89 
1,10 

9.0 1,145 1,210 1,265 

093652 .0 .02 
.02 
.02 

.28 

.29 

.32 

.50 

.51 

.56 

6.0 1,480 1,540 1,540 

093653 .0 .01 
.01 
.01 

.27 

.28 

.29 

.76 

.79 

.82 

3.0 1,185 1,240 1,305 

093654 .0 
••••••••• 

- -

.01 

.01 

.01 

2.16 
2.20 
2.37 

1.16 
1.18 
1.27 

9.0 1,130 1,185 1,245 

093655 .0 .01 
.01 
.01 

.22 

.23 

.27 

.71 

.73 

.87 

4.0 1,540 1,540 1,540 

093656 .0 

da • .11. 

.10 

.10 

.11 

1.11 
1.13 
1.24 

1.28 
1.30 
1.43 

6.0 1,165 1,215 1,265 

093657 .0 
d• ••• 

.07 

.07 

.08 

.62 

.63 

.69 

1.05 
1.07 
1.16 

6.0 1,345 1,395 1,445 

w193658 I • 0 
OP WOO. 

.05 

.05 

.05 

.06 

.06 

.06 

.68 

.71 

.74 

2.0 1,300 1,340 1,385 

w193659 .0 .23 
.24 
.27 

1.19 
1.22 
1.38 

1.43 
1.46 
1.66 

5.0 1,235 1,290 1,325 



	 	 	

 

 

Table 10e.-- Proximate and ultimate analyses, heat content, forma-of-sulfur, free-awelling index and ash fusion temperature determinations 
for 27 coal samples from Tennessee--continued 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fixed 
Moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lbnumber 

093660 4.4 33.0 59.8 2.8 5.5 76.0 1.9 12.2 1.6 7,540 13,570 

34.5 62.6 2.9 5.2 79.5 2.0 8.7 1.7 7,890 14,200 
35.6 64.4 5.4 81.9 2.0 8.9 1.7 8.130 14,630 

093661 2.2 38.3 57.9 1.6 5.7 81.2 1.9 8.6 .8 8,120 14,620 
39.2 59.2 1.6 5.6 83.0 1.9 6.8 .8 8,30q 14,950 
39.8 60.2 5.7 84.4 2.0 6.9 .8 8,440 15,200 

2.4 36.3 59.0 2.3 5.7 79.5 2.1 9.8 .6 7,960 14,330093662 
81.5 7.9 .6 8,160 14,68037.2 60.5 2.4 5.6 2.2 

38.1 61.9 5.7 83.4 2.2 8.0 .6 8,350 15,040 



 

	 		 	 

Table 10e.-- Proximate and ultimate analyses, heat content, forms-of-sulfur free-swelling index and ash fusion temperature determinations_ 
for 27 coal samtles from Tennessee--continued 

Forms of sulfur Ash fusion temperature C. 

Free InitialSample Air-dried 
Organic swelling deform. soften. fluid

number loss Sulfate Pyritic 

0.61 3.0 1,125 1,180 1,215
093660 0.0 0.05 0.91 

.05 .95 .64 

.05 .98 .66 

.07 .78 5.0 1,370 1,430 1,420.0 .00 
.00 .07 .80 

.00 .07 

w193661 

.81 

1,395 1,455 1,505
w193662 .0 .00 .04 .61 4.0 

.00 .04 .62 

.00 .04 .64 
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Table 10f.-- Major and minor oxide and trace element comvosition of the laboratory ash of 27 coal samples from Tennessee. 

[Values in percent or parts-per-million. Coal fished at 525° C. L means less than the value shown; N, not detected; B, not determined: S after 
element title indicates determinations by automatic plate rending computer assisted, emission spectographic analyses. The standard deviation 
of any single answer should be taken as plus 502 and minus 352. Methods of analyses for other elements as shown in figures.] 

Sample 
number 

Ash 
(percent) 

Si02 
(percent) 

A1203 
(percent) 

Ca0 
(percent) 

Mq0 
(percent) 

Na20 
(percent) 

K20 
(percent) 

Fe203 
(percent) 

1102 
(percent) 

P205 
(percent) 

Sample 
number 

w193636 4.2 30 22 6.7 1.8 0.28 0.90 18 1.1 0.93 w193636 
w193637 10.1 44 25 2.0 .58 .21 2.0 16 1.3 .49 093637 
w193638 3.1 41 23 6.5 2.2 .42 1.3 9.4 1.2 .14 w193638 
w 1 93639 8.2 53 29 2.7 .43 .26 2.5 3.0 1.3 2.0 w193639 
w193640 2.7 40 31 4.0 .86 .26 1.4 8.0 1.4 1.3 093640 

w193641 2.4 23 19 6.2 1.7 .30 1.1 29 .66 .22 w193641 
093642 7.5 51 29 2.2 .70 .16 2.8 5.3 1,4 2.0 w193642 
093643 9 .0 51 27 1.3 .41 .14 2.3 8.6 1.4 1.6 w193643 
093644 1.4 39 25 6,4 1.6 .29 .68 7.1 1.9 .11 093644 
093645 17.5 54 26 1.6 .70 .19 4.0 5.9 1.2 .85 w193645 

093646 2.7 37 31 6.2 1,1 .3? .97 7.7 1.2 1.9 w193646 
0 9 3647 '.8 B B B 1.5 .24 B B B B w193647 
w193648 23.9 46 21 1.2 1.3 .37 3.3 15 1.2 .23 w193648 
w193649 2.5 31 25 4.0 .58 .54 2.8 19 1.0 .22 w193649 
w193650 11.0 35 24 .87 .18 .18 2.2 25 1.0 .16 w193650 

093651 9.6 30 19 1.8 .38 .20 1.5 34 1.0 .27 w193651 
w193652 9,4 54 27 1.6 .48 .16 2.3 7.2 1.4 .58 w193652 
u193653 3.6 44 24 4.5 .65 .26 1.7 11 1.5 .11 093653 
w193654 7.7 B B B .32 .18 B B 8 B w193654 
w193655 16.4 47 31 1.8 .43 .29 4.4 5.3 1.3 .60 w193655 

w193656 9.5 40 27 2.3 .46 .30 1.5 18 1.5 .36 w193656 
093657 8.0 8 8 a .48 .52 8 B B B w193657 
w193658 3.1 8 B B 1.8 .18 B B a B w193658 
w193659 12.7 44 ' 25 1.9 .27 .35 2.4 16 1.4 .19 093659 
w193660 3.0 19 14 2.3 .46 .17 .70 47 .43 .09 093660 

w193661 1.7 B B B .93 1.8 B B B B w193661 
w193662 2.3 33 33 6.7 1.3 .40 .66 9.0 1.2 .86 w193662 



 

Table 10f.-- Major and minor oxide and trace element composition of the laboratory ash of 27 coal samples from Tennessee--continued 

Sample S03 Ay-S 8-S da-S de-S Cd Ce Co Cr Cs Sample 

number (percent) (Dom) (Dom) (ppm) (Dom) (ppm) (ppm) (ppm) (ppm) (ppm) number 

093636 11 0.40 1,000G 810 19 2.7 240 160 140 2.4 093636 
w193637 2.8 .50 440 890 2.014 190 34 110 5.9 093637 
w193638 12 .90 710 520 30 1.6 420 140 350 45 093638 
.193639 2.1 .10 370 780 19 .10 85 41 46 1.2 093639 
w193640 4.7 .90 1,0006 940 35 5.1 260 580 140 3.7 093640 

w193641 12 1.4 H 1,300 45 1.2 290 660 150 251. 093641 
w193642 1.1 .20 230 1,200 19 .32 200 44 150 19 093642 

093643 1.5 .20 160 1,300 26 .22 180 71 140 13 093643 

w193644 10 1.2 1,000G 970 85 .53 360 290 320 29L 093644 

w193645 1.1 .10 270 760 11 .12 130 30 140 17 093645 

190 3.7 093646 
17). 093647

w193646 6:5 .90 1,000G 780 24 2.2 330 78 
093647 U 1.0 1,000G 620 64 1.1 280 200 180 
w193648 2.4 .30 300 570 10 1.7 130 26 130 8.4 093648 

.1936 49 6.6 .90 1,000G 880 20 .70 240 180 150 12 093649 
w193650 1.4 .50 470 190 16 .72 160 100 140 09365014 

w193651 2.9 .50 480 560 17 .92 180 38 88 5.2 093651 
w193652 1.8 .20 310 620 11 .22 180 76 150 12 093652 
v193653 7.2 .90 650 460 32 1.1 170 130 120 2.8 093653 
v193654 8 .50 H 440 8.0 .54 250 75 84 6.5 093654 

11 150 8.5 m193655w193655 1.9 .30 380 830 .92 150 33 

w193656 3.3 .30 430 480 19 .76 170 31 150 6.3 w193656 
w193657 8 .50 630 890 13 1.4 240 45 120 3.8 093657 
093658 B .80 630 770 29 1.8 230 65 150 3.2 v193658 
w193659 3.0 .50 430 440 11 .56 160 26 130 7.9 w193659 
w193660 3.8 .90 H 270 17 2.2 130 47 67 3.3 v193660 

1 
0 93661 8 1.5 1,000G 810 36 6.2 240 180 160 181. m193661 
m193662 8.7 .90 1,0006 780 21 4.3 260 87 170 4.3 w193662 



	

Table 10f.-- Major and minor oxide and trace element composition of the laboratory ash of 27 coal samples from Tennessee--continued 

Sample Cu Dy-S Er-S Eu Ga-S Gd-S Ge-S Hf Ho -S In-S Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (Ppm) (ppm) number 

w 1 93636 240 321 101 5.5 27 22 5.01 7.1 101 7.01 w193636 
093637 270 '321 13 3.8 30 12 6.0 7.9 7.01 7.01 w193637 
w193638 3.200 321 101 6.5 26 29 5.OL 23 101 7.01 093638 
w193639 130 321 101 2.1 31 11 5.OL 3.7 7.01 7.01 w193639 
093640 360 32L 20 5.2 46 27 53 19 101 7.01 w193640 

w193641 330 321 16 6.7 52 22 76 21 7.01 7.01 w193641 
w19364? 140 321 101 2.9 35 10 9.0 8.0 7.01 7.0 w193642 
w193643 130 321 10 2.8 35 12 13 10 7.01 7.01 093643 
093644 460 4a 38 12 76 47 270 21 12 7.0 093644 
093645 85 321 101 1.8 36 7.01 13 6.9 7.01 7.0 w193645 

093646 250 371 16 6.7 41 31 9.0 11 101 7.01 w193646 
w193647 430 321 11 8.3 50 19 230 17 101 7.01 w193647 
wl 93648 77 32L 101 2.0 52 g.0 8.0 5.9 7.01 7.01 wl93648 
093649 290 321 101 5.6 32 25 6.0 8.0 7.01 7.01 w193649 
w193650 230 321 101 2.7 39 101 8.0 8.2 7.01 7.01 w193650 

093651 
093652 130 321 101 2.7 33 12 5.01 8.5 7.01 7.01 093652 
w193653 180 321 10L 3.9 35 10 6.0 8.3 7.01 7.01 w193653 
093654 210 321 101 3.8 36 101 5.0 3.9 7.01 

w193651 310 . 371 101 3.6 32 9.0 7.0 6.3 7.01 7.01 

7.01 093654 
6.0 5.5 7.01 7.01 w193655w193655 100 32L 101 2.8 50 7.01 

u193656 140 321 101 2.4 29 7 .01 7.0 8.4 7.01 7.01 w193656 

093657 260 321 12 4.1 40 12 5.01 11 7.01 7.01 w193657 

093658 360 321 11 6.1 44 13 69 6.5 7.01 7.01 w193658 

w193659 110 321 101 2.3 33 10 8.0 7.9 7.01 7.01 w193659 
16 20 6.7 7.01 7.01 w193660w193660 ,310 321 101 3.0 36 

1 . 
7.01 w193661 

8.7 7.01 7.01 w193662 
w193661 680 34 25 7.6 44 19 19 5.9 12 
w193662 360 321 13 5.7 29 25 5.01 



Table 10f.-- Major and minor oxide and trace element composition of the laboratory ash of 27 coal samples from Tennessee—continued 

Sample 
number 

Ir-S 
(ppm) 

La 
(ppm) 

Li 
(ppm) 

Lu 
(ppm) 

Mn 
(ppm) 

Mo-S 
(ppm) 

Nb-S 
(ppm) 

Nd-S 
(ppm) 

NI -S 
(ppm) 

Pb 
(ppm) 

Sample 
number 

w193636 
w193637 
w1 9 3638 

15L 
320L 

15L 

120 
99 

230 

110 
210 

71 

2 
1 
3 

670 
76 

790 

21 
26 
26 

12 
15 
21 

120 
120 
120 

210 
110 
290 

70 
41 

400 

w193636 
w193637 
w193638 

w193639 15L 49 150 1 79 6.0 36 130 55 35 w193639 

w193640 15L 150 110 4 180 50 34 210 180 100 w193640 

w193641 
093642 

15L 
15L 

170 
110 

97 
180 

4 
1 

160 
76 

31 
8.0 

18 
18 

130 
140 

540 
77 

150 
47 

w193641 
093642 

w193643 15 89 120 1 62 9.0 26 130 110 77 w193643 

093644 151. 140 60 7 270 16 41 180 360 160 093644 

w193645 15L 74 190 1 110 4.0 12 76 72 44 w193645 

w193646 
w193647 

15L 
15L 

150 
110 

100 
47 

4 
6 

110 
240 

53 
10 

20 
34 

240 
130 

170 
260 

80 
150 

093646 
093647 

0 93648 15L 71 193 .8 200 21 23 75 69 41 093648 

0 93649 3201. 120 28 4 140 44 16 150 180 44 093649 

0 93650 151. 91 220 .9 45 20 9 56 170 92 w193650 

w193651 320L 83 240 1 110 47 14 89 77 40 w193651 

w193652 15L 96 280 1 99 9.0 27 100 130 64 w193652 

w193653 15L 83 66 3 120 27 27 90 270 47 w193653 

093654 320L 140 88 1 190 27 11 110 76 71 093654 

w193655 15L 85 150 1 100 14 15 120 74 55 w193655 

w193656 15L 84 270 1 170 11 16 49 43 56 u193656 

093657 151. 130 320 1 72 24 14 95 49 83 w193657 

w193658 15L 130 150 3 210 18 13 61 120 120 093658 

w193659 15L 79 240 .8 130 20 21 58 61 32 w193659 

w193660 151. 67 44 3L 110 53 17 82 130 88 w193660 

w193661 11.5 120 70 6 220 74 17 150 260 140 w193661 

w193662 15 L 130 87 4 120 38 17 77 140 100 w193662 



 

 

Table 10f.-- Major and minor oxide and trace element composition of the laboratory ash of 27 coal samples from Tennessee--continued 

Sample Pr-S Rb St Sm Sn-S Sr-S Tb Th Tl-S U Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w1 0 3636 68L 4001 36 31 13 880 4.8 711 101 9.5 w193636 
w193637 68L 2 7 01 2 7 18 7.01 840 3.0 30 101 11 w193637 
w193638 68L 650 65 39 150 760 6.5 971 101 6.5 w193638 
u193639 68L 1601 13 11 7.01 2,900 1.2 37 101 7.3 w193639 
093640 681 8501 48 26 17 1,200 3.7 1101 101 11 093640 

w193641 100 9601 54 25 7.01 4,6006 4.2 1301 101 8.31 w193641 
w193642 681 190 29 16 11 3,100 2.7 40 101 9.3 w193642 
u193643 681 280 31 16 12 2,900 2.2 44 101 6.7 w193643 
w193644 68L 7901. 160 SO 20 710 14 2101 101 21 093644 
093645 681 260 26 11 7.01 1,300 1.7 23 101 6.3 w193645 

w193646 681 5201 52 37 13 1,500 7,4 110 101 19 w193646 
093647 681 5601. 100 39 27 570 5.6 220 101 111 093647 
093648 681 170 26 11 7.01 380 1.7 131 101 28 093648 
w193649 681 6401 40 24 7.01 600 4.0 1201 11 16 093649 
w193650 68L 2201. 30 15 7.01 350 1.8 36 27 20 w193650 

w193651 681 2601 27 18 7.01 450 4.2 311 101 19 w193651 
w193652 681 180 28 14 13 1,300 2.1 321 101 6.4 w193652 
w193653 631 3901 33 19 29 420 2.8 831 101 11 w193653 
w193654 1001 3101 22 21 13 930 2.6 391 101 6.5 093654 
w193655 681 160 28 13 12 560 1.8 24 101 12 w193655 

w193656 68L 140 39 14 8.0 570 2.1 321 101 13 093656 
093657 681 2901. 33 24 12 2,100 3.8 50 101 29 091657 
w193658 681 4501. 42 26 37 760 3.2 971 101 0.7 093658 
w193659 681. 1501. 30 13 10 400 1.6 241 101 36 w193650 

w193660 681 4301. 20 17 15 540 3.3 1001 72 30 w193660 

w193661 681 8201. 53 35 23 730 12 1801 101 24 w193661 
09366? , 64 4801 57 35 19 810 4.3 1301 101 22 093662 



	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

 
	

Table 10f.-- Major and minor oxide and trace element composition of the laboratory ash of 27 coal samples from Tennessee--continued 

Sample V- S Y- S Y b In Z r-S 

number (ppm) (ppm) (ppm) (ppm) (ppm) 

w193636 150 120 12 130 160 
w193637 140 79 7.9 210 190 
0 93638 140 180 16 880 210 

w 1 9363 9 200 98 4.9 70 350 
w193640 240 180 11 230 310 

0 93641 190 160 13 300 200 
w193642 180 78 8.0 96 180 
w193643 180 81 7.8 140 360 
w193644 320 260 36 160 540 
w193645 160 45 5.1 100 140 

w193646 270 210 15 260 270 
0 93647 240 230 28 130 390 
0 93648 170 47 4.6 130 270 
u193649 19C 130 12 130 180 

w193650 190 38' 6.4 100 110 

w193651 170 69 7.3 86 120 
0 93652 180 68 6.4 120 360 
w193653 170 150 11 100 270 
w193654 72 48 5.2 110 74 

u193655 190 50 4.9 140 99 

w193656 130 43 7.4 46 140 
0 93657 210 70 10 160 190 

w193658 150 86 13 110 120 
w193659 150 43 5.5 87 140 
0 93660 100 51 6.7 110 68 

w193661 210 210 18 220 140 
w193662 160 130 17 170 110 



	

	

Table 10g.-- Content of 22 trace elements in 27 coal samples from Tennessee. 

[Analysis performed on whole coal. Values in parts-per-million (ppm). L, less than the value shown, B, not determined.] 

Sample As Ce Co Cr Cs Eu F Hf Hy La Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w193636 
w193637 

3.0 
75 

10 
19 

6.7 
3.4 

5.8 
11 

0.1 
.6 

0.23 
.38 

62 
70 

0.3 
.8 

0.070 
.13 

5 
10 

w193636 
w193637 

w193638 1.0 13 4.4 11 1.4 .20 34 ' .7 .0101 7 - w193638 
w193639 1.0 7.0 3.4 3.8 .1 .17 110 .3 .0101 4 w193639 
w193640 4.0 7.0 16 3.9 .1 .14 33 .5 .0101 4 w193640 

w193641 
w193642 

4.0 
3.0 

7.0 
15 

16 
3.3 

3.7 
11 

.6L 
1.4 

.16 

.22 
201 

110 
.5 
.6 

.040 

.040 
4 
8 

093641 
w193642 

w193643 2.0 16 6.4 12 1.2 .25 75 .9 .050 8 w193643 
093644 1.01. 5.0 4.0 4.5 .41 .17 201 .3 .0101 2 w193644 
w193645 14 23 5.2 24 3.0 .31 170 1.2 .0101 13 w193645 

w193646 
w193647 

2.0 
1.01 

9.0 
5.0 

2.1 
3.6 

5.2 
3.2 

.1 

.31 
.18 
.15 

58 
201 

.3 

.3 
.0101. 
.0101 

4 
2 

w193646 
093647 

w193648 
w193649 

30 
6.0 

32 
6.0 

6.3 
4.4 

30 
3.7 

2.0 
.3 

.47 

.14 
160 

201 
1.4 
.2 

.18 

.020 
17 

3 
093648 
w193649 

w193650 50 18 11 16 1.5 .30 49 .9 .44 10 w193650 

w193651 160 17 3.6 8.4 .5 .35 43 .6 .28 8 w193651 
w193652 5.0 17 7.1 14 1.1 .25 58 .8 .010 9 w193652 
w193653 1.0 6.0 4.6 4.3 .1 ,14 26 .3 .0101. 3 w193653 
w193654 51 19 5.8 6.5 .5 .29 201 .3 .49 11 093654 
093655 13 24 5.4 24 1.4 .46 200 .9 .16 14 w193655 

w193656 9.0 16 2.9 14 .6 .23 47 .8• .12 8 w193656 
w193657 
w193658 

48 
8.0 

19 
7.0 

3.6 
2.0 

9.9 
4.6 

.3 

.1 
.31 
.19 

110 
41 

.9 

.2 
.13 
.040 

10 
4 

093657 
w193658 

w193659 9.0 20 3.3 17 1.0 .29 61 1.0 .11 10 w193659 
w193660 61 4.0 1.4 2.0 .1 .09 201 .2 .41 2 w193660 

093661 1.1 4.0 3.0 2.7 .13 201 .1 .040 2 w193661 
w193662 1.0 6.0 2.0 3.9 .1 .13 26 .2 .010 3 093662 



	Table 10g.-- Content of 22 trace elements in 27 coal samples from Tennessee--continued 

Sample 
number 

Lu 
(ppm) 

Na 
(ppm) 

P 
(ppm) 

Rb 
(ppm) 

Sb 
(ppm) 

Sc 
(ppm) 

Se 
(0Pm) 

Sm 
(ppm) 

Tb 
(ppm) 

Th 
(ppm) 

Sample 
number 

w193636 0.1 87 170 17L 0.40 1.5 4.5 1.3 0.2 3.0L w193636 
,193637 .1 160 220 27L 1.4 2.7 4,4 1.8 .3 3.0 ,093637 
w193638 .1 96 19 20 .20 2.0 .5 1.2 .2 3.0L w193638 
w193639 .1 160 720 21L .30 1.1 1.3 .90 .1 3.0 093639 
093640 .1 52 150 23L .50 1.3 1.9 .70 .1 3.0L w193640 

w193641 .1 53 23 23L .80 1,3 2.1 .60 .1 3.0L w193641 
w193642 .1 89 660 14 .30 2.2 .5 1.2 .2 3.0 w193642 
093643 .1 93 630 25 .80 2.8 1.2 1.4 .2 4.0 w193643 
w193644 .1 30 7 11L .70 2.2 1.7 .70 .2 3.0L w193644 
w193645 .2 250 650 46 .70 4.5 .8 1.9 .3 4.0 093645 

w193646 .1 64 220 14L .20 1.4 1.7 1.0 .2 3.0 093646 
093647 .1 32 B 10L .80 1.8 2.2 .70 .1 4.0 093647 
w193648 .2 660 240 41 .70 6.2 4,4 2.6 .4 3.0L 093648 
w193649 .1 100 24 16L .10 1.0 1.2 .60 .1 3.0L w193649 
w193650 .1 150 77 24L 1.2 3.3 3.1 1.6 .2 4.0 w193650 

w193651 .1 140 110 25L 2.1 2.6 4.2 1.7 .4 3.0L w193651 
093652 .1 110 240 17 .30 2.6 1.1 1.3 .2 3.0L w193652 
w193653 .1 69 17 14L .10 1.2 3.6 .70 .1 3.0L w193653 
w193654 .1 100 B 24L .60 1.7 1.1 1.6 .2 3.0L w193654 
w193655 .2 350 430 27 2.9 4.6 4.6 2.1 .3 4.0 w193655 

w193656 .1 210 150 13 .70 3.7 3.2 1.3 .2 3.0L w193656 
w193657 .1 310 8 23L 1.1 2.6 4.1 1.9 .3 4.0 w193657 
093658 .1 41 8 14L .40 1.3 3.1 .80 .1 3.0L w193658 
w193659 .1 330 110 19L .30 3.8 3.5 1.6 .2 3.0L 093659 
w193660 .1L 38 12 13L .80 .60 2.3 .50 .1 3.0L w193660 

w193661 .1 230 B 14L .20 .90 1.1 .60 .2 3.0L w193661 
w193662 .1 68 86 11L .20 1.3 1.3 .80 .1 3.0L w193662 



Table 10g.-- Content of 22 trace elements in 27 coal samples from Tennessee--continued 

Sample U Yb 
number (ppm) (ppm) 

w193636 0.40 0.5 
w193637 1.1 .r 
w193638 .20 .5 
w193639 .60 .4 
w193640 .30 .3 

w193641 .20L .3 
w193642 .70 .6 
w193643 .60 .7 
w193644 .30 .5 
w193645 1.1 .9 

w193646 .50 .4 
w193647 .20L .5 
w193648 6.6 1.1 
w193649 .40 .3 
w193650 2.2 .7 

w193651 1.8 .7 
14193652 .60 .6 
w193653 .40 .4 
w193654 .50 .4 
w193655 1.9 .8 

w193656 1.2 .7 
w193657 2.3 .8 
w193658 .30 .4 
w191659 4.6 .7 
w193660 .90 .2 

w193661 .40 .3 
w193662 .50 .4 



	 	 	
		 		 		

Table 10h.-- Major, minor, and trace element composition of 27 coal samples from Tennessee reported on whole coal basis. 

[Values in percent or parts-per-million. 22 values are from direct determinations on whole coal: all other values calculated from analyses of ash. 
S means analysis by emission spectrography; L, less than the value shown, N, not detected; B, not determined.] 

Sample Si Al Ca My Na K Fe Ti Ag-S As Sample
number (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (ppm) (ppm) number 

v193636 0.59 0.49 0.20 0.046 0.009 0.035 0.53 0.028 0.02 3.0 093636
093637 2.1 1.3 .14 .035 .016 .084 1.1 .079 .05 75 w193637 
w193638 .59 .38 .14 .040 .010 .026 .20 .022 .03 1.0 w193638 
w193639 2.0 1.3 .16 .021 .016 .068 .17 .064 .01 1.0 w193639 
w193640 .50 .44 .077 .014 .005 .022 .15 .023 .02 4.0 093640 

u193641 .26 .24 .11 .024 .005 .020 .49 .009 .03 4.0 w193641 
w193642 1.8 1.2 .12 .032 .009 .062 .28 .063 .02 3.0 093642 
w193643 2.1 1.3 .084 .022 .009 .075 .54 .075 .02 2.0 093643 
w193644 .25 .19 .064 .013 .003 .012 .069 .016 .02 1.0L w193644 
w193645 4,4 2.4 .20 .074 .025 .15 .72 .13 .02 14 093645 

w193646 .47 .44 .12 .017 .006 .022 .15 .019 .02 2.0 w193646 
w193647 8 B B .017 .003 B B B .02 1.0L w193647 
093648 5.1 2.7 .20 .19 .066 .20 2.5 .17 .07 30 093648 
w193649 .36 .33 .071 .009 .010 .021 .33 .015 .02 6.0 093649 
w193650 1.8 1.4 .068 .012 .015 .092 1.9 .066 .06 50 w193650 

w193651 1.3 .96 .12 .022 .014 .080 2.3 .058 .05 160 w193651 
w193652 2.4 1.3 .11 .027 .011 .078 .47 .079 .02 5.0 w193652 
w193653 .74 .46 .12 .014 .007 .030 .28 .032 .03 1.0 w193653 
w193654 B 8 8 .015 .010 B B B .04 51 w193654 
w193655 3.6 2.7 .21 .042 .035 .14 .61 .13 .05 13 w193655 

w193656 1.8 1.4 .16 .026 .021 .079 1.2 .085 .03 9.0 w193656 
w193657 8 3 B .023 .031 8 0 8 .04 48 w193657 
w193658 e B B .034 .004 8 B B .02 8.0 w193658 
w193659 2.6 1,7 .17 .021 .033 .11 1.4 .11 .06 9.0 w193659 
w193660 .27 .22 .049 .008 .004 .025 .99 .008 .03 61 w193660 

w193661 B B B .010 .023 8 B 8 .03 1.1 093661 
W193662 .35 .40 .11 .018 .007 .019 .14 .017 .02 1.0 093662 



 

 
	

Table 10h.-- Major, minor, and trace element composition of 27 coal samples from Tennessee reported on whole coal basis--continued 

Samole 
number 

B-S 
(ppm) 

Ba-S 

(ppm) 

Be-S 

(opm) 

Cd 
(ppm) 

Ce 

(ppm) 
Co 

(ppm) 
Cr 

(Dom) 

Cs 
(ppm) 

Cu 
(ppm) 

Dy-S 
(ppm) 

Sample 
number 

w193636 
091617 
w193638 
w193639 
093640 

42G 
44 
22 

30 
27G 

34 
90 
16 
64 
25 

0.8 
1.4 
.9 

1.6 
.9 

0.11 
.20 
.05 
.01 
.14 

10 
19 
13 
7.0 
7.0 

6.7 
3,4 
4.4 
3.4 

16 

5.8 
11 
11 
3.8 
3.9 

0.1 
.6 

1.4 
.1 
.1 

10 
27 
99 
11 
9.7 

1.3L 
3.2L 
1.0L 
2.6L 
.9L 

093636 
w193637 
093638 
w193639 
w193640 

• 

093641 
093642 
w193643 
093644 
093645 

H 
17 
14 
14G 
47 

31 
90 

120 
14 

130 

1.1 
1.4 
2.3 
1.2 
1.9 

.03 

.02 

.02 

.01 

.02 

7.0 
15 
16 

5.0 
23 

16 
3.3 
6,4 
4.0 
5.2 

3.7 
11 
12 

4.5 
24 

.6L 
1.4 
1.2 

.4L 
3.0 

7.9 
11 
12 
6.4 

15 

.8L 
2.4L 
2.9L 
. 7 

5.6L 

w193641 
093642 
v193643 
093644 
w193645 

093646 
093647 
093648 
w193649 
w193650 

27G 
18G 
72 
25G 
52 

21 
11 

140 
22 
21 

.6 
1.2 
2.4 
.5 

1.8 

.06 

.02 

.41 

.02 

.08 

9.0 
5.0 

32 
6.0 

18 

2.1 
3.6 
6.3 
4.4 

11 

5.2 
3.2 

30 
3.7 

16 

.1 

.3L 
2.0 
.3 

1.5 

6.8 
7.7 

18 
7.3 

25 

.9L 

.6L 
7.6L 
.8L 

3.5L 

w193646 
093647 
u193648 
093649 
w193650 

w193651 
093652 
w193653 
093654 
w193655 

46 
29 
23 

H 
62 

54 
58 
17 
34 

140 

1.6 
1.0 
1.2 
.6 

1.8 

.09 

.02 

.04 

.04 

.15 

17 
17 
6.0 

19 
24 

3.6 
7.1 
4.6 
5.8 
5.4 

8.4 
14 
4.3 
6.5 

24 

.5 
1.1 
.1 
.5 

1.4 

30 
12 
6.5 

16 
16 

3.1L 
3.0L 
1.2L 
2.5L 
5.2L 

093651 
w193652 
w193653 
093654 
w193655 

093656 
w193657 
w193658 
w193659 
w193660 

41 
50 
20 
55 

H 

46 
71 
24 
56 

8 

1.8 
1.0 
.9 

1.4 
.5 

.07 

.11 

.06 

.07 

.0 7 

16 
19 

7.0 
20 

4.0 

2.9 
3.6 
2.0 
3.3 
1.4 

14 
9.9 
4.6 

17 
2.0 

.6 

.3 

.1 
1.0 
.1 

13 
21 
11 
14 
9.3 

3.0L 
2.6L 
1.0L 
4.1L 
1.0L 

w193656 
w193657 
v193658 
w193659 
w193660 

I , 
w193661 
w193662 

, 

17G 
23G 

14 
18 

.6 

.5 
.11 
.10 

4.0 
6.0 

3.0 
2.0 

2.7 
3.9 

.3L 

.1 
12 
8.3 

.6 

.71 
093661 
w193662 



Table 10h.-- Major, minor, and trace element composition of 27 coal samples from Tennessee reported on whole coal basis--continued 

Sample Er-S Eu F Ga-S Gd-S Ge-S Hf Hg Ho-S In-S Sample 

number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (Ppm) (PPm) (ppm) (ppm) number 

w193636 0.41 0.23 62 1.1 0.92 0.211 0.3 0.070 0.421 0.291 w193636 
w193637 1.3 .38 70 3.0 1.2 .61 .8 .13 .711 .711 w193637 
w193638 .31 .70 .8 .90 .7 .010134 .161 .311 .221 w193638 
w193639 .81 .17 110 2.5 .90 .411 .3 .0101 .571 .571 w193639 
093640 .5 .14 33 1.2 .73 1.4 .5 .0101 .271 .191 w193640 

.040 .171 .171 w193641 
w193642 .8L .22 110 2.6 .75 .68 .6 .040 .531 .53 w193642 
093643 .9 .25 75 3.2 1.1 1.2 .9 .050 .631 .631 w193643 
w193644 .5 .17 201 1.1 .66 3.8 .3 .0101 .17 .10 w193644 
w193645 1.8L .31 170 6.3 1.2L 2.3 1.2 .0101 1.21 1.2 

093641 .4 .16 201 1.2 .53 1.8 .5 

w193645 

093646 .4 .18 58 1.1 .84 .24 .3 .0101 .271 .191 w193646 
w193647 .4 .15 201 .9 .34 4.1 .3 .0101 .181 .131 093647 
093648 2.41 .47 160 7.6 1.9 1.9 1.4 .18 1.71 1.71 093648 

.181 w193649w193649 .3L .14 201 .8 .63 .15 .2 .020 .181 
49 4.3 1.11 .88 .9 .44 .771 .771 w193650w193650 1.11 .30 

w193651 1.01 .35 43 3.1 .86 .67 .6 .28 .671 .671 w193651 
w193652 .91 .25 58 3.1 1.1 .471 .8 .010 .661 .661 w193652 
w193653 .41 .14 26 1.3 .36 .22 .3 .0101 .251 .251 w193653 
w193654 .8L .29 201 2.8 .771 .39 .3 .49 .541 .541 093654 
w193655 1.61 .46 200 8.2 .981.1L .9 .16 1.11 1.11 w193655 

w193656 1.01 .23 47 2.8 .671 .67 .8 .12 .671 .671 w193656 
w193657 1.0 .33 110 3.2 .96 .401 .9 .13 .561 .561. w193657 
w193658 .3 .19 41 1.4 .40 2.1 .2 .040 .221. .221 w193658 
w193659 1.31 .29 61 4.2 1.3 1.0 1.0 .11 .891 .891 w193659 
w193660 .3L .09 201 1.1 .48 .60 .2 .41 .211 .211 w193660 

w193661 .4 .13 201 .7 .32 .32 .1 .040 .20 .121 w193661 
093662 1 .3 .13 26 .7 .58 .121 .2 .010 .161 .161 w193662 



 

Table 10h.-- Malor. minor, and trace element composition of 27 coal samples from Tennessee reported on whole coal basis-continued. 

Sample Ir-S La LI Lu Mn Mo-S Nb-S Nd-S Ni-S P Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (0Pm) (ppm) (ppm) (ppm) number 

w193636 0.63L 5 4.6 0.1 28 0.88 0.50 5.0 8.8 170 w193636 
w193637 32L 10 21 .1 7.7 2.6 1.5 12 11 220 w193637 
w193638 .47L 7 2.2 .1 24 .81 .65 3.7 9.0 19 w193638 
w193639 1.2L 4 12 .1 6.5 .49 3.0 11 4.5 720 w193639 
093640 .41L 4 3.0 .1 4.9 1.4 .92 5.7 4.9 150 w193640 

093641 .36L 4 2.3 .1 3.8 .74 .43 3.1 13 23 w193641 
093642 1.1L 8 14 .1 5.7 .60 1.4 11 5.8 660 093642 
093643 1.4 8 11 .1 5.6 .81 2.3 12 9.9 630 w193643 
w193644 .21L 2 .8 .1 3.8 .22 .57 2.5 5.0 7 w193644 
w193645 2.6L 13 33 .2 19 .70 2.1 13 13 650 w193645 

093646 .41L 4 2.7 .1 3.0 1.4 .54 6.5 4.6 220 093646 
093647 .27L 2 .8 .1 4.3 .18 .61 2.3 4.7 8 093647 
w193648 3.6L 17 45 .2 48 5.0 5.5 18 16 240 w193648 
w193649 8.0L 3 .7 .1 3.5 1.1 .40 3.8 4.5 24 .093649 
w193650 1.7L 10 24 .1 5.0 2.2 .99 6.2 19 77 093650 

093651 31L 8 23 .1 11 4.5 1.3 8.5 7.4 110 w193651 
093652 1.4L 9 26 .1 9.3 .85 2.5 9.4 12 240 093652 
093653 .54L 3 2.4 .1 4.3 .97 .97 3.2 9.7 17 w193653 
003654 25L 11 6.8 .1 15 2.1 .85 8.5 5.9 B 093654 
w193655 2.5L 14 25 .2 16 2.3 2.5 20 12 430 w193655 

w193656 1.4L 8 26 .1 16 1.0 1.5 4.7 4.1 150 w193656 
093657 1.2L 10 26 .1 5.8 1.9 1.1 7.6 3.9 B w19365? 
w193658 .67L 4 4.7 .1 6.5 .56 .40 1.9 3.7 B w193658 
u193659 1.9L 10 30 .1 17 2.5 2.7 7.4 7.7 110 093659 
w193660 .45L 2 1.3 .1L 3.3 1.6 .51 2.5 - 3.9 12 w193660 

w193661 .26L 2 1.2 .1 3.7 1.3 .20 2.6 4.4 B w193661 
w193662 .35L 3 2.0 .1 2.8 .87 .39 1.8 3.2 86 w193662 



Table 10h.-- Major, minor, and trace element composition of 27 coal samples from Tennessee reported on whole coal basis--continued 

Sample 
number 

Pb 
(ppm) 

Pr-S 
(ppm) 

Rb 
(DPm) 

Sb 
(ppm) 

Sc 
(ppm) 

Se 
(ppm) 

Sm 
(ppm) 

Sn-S 
(ppm) 

Sr-S 
(ppm) 

Tb 
(ppm) 

Sample 
number 

w193636 
093637 
093638 
w193639 

2.9 
4.1 

12 
2.9 

2.9L 
6.9L 
2.1L 
5.6L 

17L 
27L 
20 
21L 

0.40 
1.4 
.20 
.30 

1.5 
2.7 
2.0 
1.1 

4.5 
4.4 
.5 

1.3 

1.3 
1.8 
1.2 
.90 

0.55 
.71L 

4.7 
.57L 

37 
85 
24 

240 

0.2 
.3 
.2 
.1 

W193636 
w193637 
w193638 
w193639 

w193640 2.7 1.8L 23L .50 1.3 1.9 .70 .46 32 .1 093640 

093641 
093642 
093643 
093644 

3.6 
3.5 
6.9 
2.2 

2.4 
5.1L 
6.1L 
1.0L 

23L 
14 
25 
11L 

.80 

.30 

.80 

.70 

1.3 
2.2 
2.8 
2.2 

2.1 
.5 

1.2 
1.7 

.60 
1.2 
1.4 
.70 

.17L 

.83 
1.1 

.28 

110G 
230 
260 

9.9 

.1 

.2 

.2 

.2 

w193641 
w193642 
w193643 
093644 

w193645 7.7 12L 46 .70 4.5 .8 1.9 1.2L 230 .3 w193645 

093646 
w193647 
w193648 

2.2 
2.7 
9.8 

1.81 
1.2L 

16L 

14L 
10L 
41 

.20 

.80 

.70 

1.4 
1.8 
6.2 

1.7 
2.2 
4.4 

1.0 
.70 

2.6 

.35 

.49 
1.7L 

41 
10 
91 

.2 

.1 

.4 

w193646 
w193647 
w193648 

093649 1.1 1.7L 16L .10 1.0 1.2 .60 .18L 15 .1 w193649 

w193650 10 7.5L 24L 1.2 3.3 3.1 1.6 .77L 39 .2 w193650 

w193651 3.8 6.5L 25L 2.1 2.6 4.2 1.7 .67L 43 .4 w193651 
w193652 6.0 6.4L 17 .30 2.6 1.1 1.3 1.2 120 .2 w193652 

w193653 
093654 
093655 

1.7 
5.5 
9.0 

2.4L 
7.7L 

11L 

141 
24L 
27 

.10 

.60 
2.9 

1.2 
1.7 
4.6 

3.6 
1.1 
4.6 

.70 
1.6 
2.1 

1.0 
1.0 
2.0 

15 
72 
92 

.1 

.2 

.3 

093653 
w193654 
w193655 

093656 
093657 
w193658 
w193659 

5.3 
6.6 
3.7 
4.1 

6.5L 
5.4L 
2.1L 
8.6L 

13 
23L 
14L 
19L 

.20 
1.1 
.40 
.30 

3.7 
2.6 
1.3 
3.8 

3.2 
4.1 
3.1 
3.5 

1.3 
1.9 

.80 
1.6 

.76 

.96 
1.1 
1.3 

54 
170 

24 
51 

.2 

.3 

.1 

.2 

w193656 
w193657 
w193658 
093659 

w193660 2.6 2.0L 13L .80 .60 2.3 .50 .45 16 .1 w193660 

093661 
093662 

2.4 
2.3 

1.2L 
1.6L 

14L 
11L 

.20 

.20 
.90 

1.3 
1.1 
1.3 

.60 

.80 
.39 
.44 

12 
19 

.2 

.1 
w193661 
w193662 

I 



 

Table 10h.-- Major, minor, and trace element composition of 27 coal samples from Tennessee reported on whole coal basis--continued 

Sample Th Tl-S U V-S Y-S Yb Zn Zr-S Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

093636 3.OL 0.421 0.40 6.3 5.0 0.5 5.5 6.7 w193636 
w193637 3.0 1.01 1.1 14 8.0 .8 21 19 w193637 
w193638 3.0L .311 .20 4.3 5.6 .5 27 6.5 w 193638 
w193639 3.0 .821 .60 16 8.0 .4 5.7 29 w193639 
093640 3.OL .271 .30 6.5 4.9 .3 6.2 8.4 093640 

093641 3.01 .241 .201 4.6 3.8 .3 7.2 4.8 w193641 
w193642 3.0 .751 .70 14 5.9 .6 7.2 14 093642 
w193643 4.0 .90L .60 16 7.3 .7 13 32 093643 
w193644 3.01 .141 .30 4.5 3.6 .5 2.2 7.6 w193644 
093645 4.0 1.81 1.1 28 7.9 .9 18 25 w193645 

w193646 3.0 .271 .50 7.3 5.7 .4 7.0 7.3 w193646 
w193647 4.0 .181 .201 4.3 4.1 .5 2.3 7.0 w193647 
w193648 3.01 2.41 6.6 41 11 1.1 31 65 w193648 
w193649 3.0L .28 .40 4.8 3.3 .3 3.3 4.5 w193649 
093650 4.0 3.0 2.2 21 4.2 .7 11 12 w193650 

093651 3.01 .961 1.8 16 6.6 .7 8.3 12 093651 
w193652 3.01 .94L .60 17 6.4 .6 11 34 w193652 
w193653 3.01 .36L .40 6.1 5.4 . 4 3.6 9.7 w193653 
w193654 3.01 .77L .50 5.5 3.7 .4 8.5 5.7 w193654 
093655 4.0 1.6L 1.9 31 8.2 .8 23 16 w193655 

w193656 3.01 .951 1.2 12 4.1 .7 4.4 13 w193656 
093657 4.0 .80L 2.3 17 5.6 .8 13 15 w193657 
093658' 3.01 .311 .30 4.7 2.7 .4 3.4 3.7 093653 
093659 3.01 1.31 4.6 19 5.5 .7 11 18 093659 
w193660 3.01 2.2 .90 3.0 1.5 .2 3.3 2.0 w193660 

w 1 P3661 3.01 .171 .40 3.6 3.6 .3 3.7 2.4 093661 
.193662 3.01 .231 .50 3.7 3.0 .4 3.9 2.5 w193662 
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Summary of analytical data from 20 Alabama bituminous coal samples 

Data on 12 Alabama coal samples were reported by Swanson and others 

(1976). The generalized distribution of the 20 samples of this report 

is shown on figure 9. The 20 samples were obtained from 6 different coal 

beds. Nine samples from the Pratt-Corona bed constitute the largest 

number of samples collected from a single bed. Statistical data on these 

samples is presented in tables lla, b, and c. The descriptive table is lld, 

the analytical data are presented in tables lle, f, g, and h. 

In the following three paragraphs the geometric means of analytical 

data on Alabama coal samples are compared to the means for all samples of 

this report. 

Comparison of the geometric means of these 20 samples with all the 

samples of this report (table 11a) shows that the means for ultimate and 

proximate are almost identical. Only the ash is significantly higher and 

the moisture lower in the Alabama coal samples. The sulfur, forms of sulfur 

and Btu values are also similar. The fusion temperatures are slightly 

higher for Alabama coal ash. 

Comparison of the means for major and minor ash forming oxides 

(table 11b) shows higher values for Si02, Al203' TiO and P 0 in Alabama2' 2 5 

coal ash. The means for other oxides are similar. 

The means for the trace elements (table 11c) As, B, Ba, Ce, Cr, Cu, 

F, Hg, Li, Mo, Nb, Sc, Se, Sr, U, V, Zr and rare earths are significantly 

higher in Alabama coals. Only Zn is significantly lower in Alabama coals. 

Other elements have similar means in the two sets of data. The reason for 

the higher means for so many of these elements is that most coal beds- in 

Alabama are relatively thin. Zubovic (1966) discussed the reasons thin 

bedded coals are commonly enriched in their trace element content. 
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otser-..ed ranFe rezme-„ric mean, and ze:. -„ric .:e•,__.__..cf 
and anaLv -,_ es, nea-, 2f co-:b1,z_icn, forms of s.12,fur, as-fusicn 

7,.fa.:.1r'2E and f,ndex of 20 coal fr2m AlRhAma„. 

tAll values are in percent except Btu/lb, ash-fusion temperatures, and free swelling 
index and are reported on the as-received basis. °F = 9/5°C + 32; Kcal/kg = 0.556 
(Beu'lb).- Leaders (---) indicate no data.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

mean Minimum Maximum mean deviation geometric mean 

Proximate and ultimate analyses 

Moisture 1.93 .9 5.3 1.8 1.5 3.3 
Volatile 
matter 31.5 25 39.4 31.4 1.1 31.9 

Fixed 
53.b 44 68.7 53.5 1.1 52.2carbon 

Asn 12.8 5.4 23.9 11.8 1.5 8.8 
4.4 5.6 5 1.1 5.2dydrogen 5 

71 60 82 70.8 1.1 70.5Carbon 
1.4 .8 1.7 1.3 1.2 1.3Nitrcgen 
8.3 4.6 15.8 8 1.3 9.3Oxygen 
1.5 .4 3.1 1.6 1.6 1.5Sulfur 

Heat of combustion 

Btu/lb 12,700 10,870 14,550 12,660 1.1 12,590 

Forms of sulfur 

Sulfate .03 .02 .1 .03 1.8 .07 
Pyritic .77 .17 2.1 .66 1.8 .65 
Organic .72 .13 1 .67 1.6 .80 

Ash fusion temperature °C 

Initial 
deformation 1,270 1,110 1,420 1,260 1.1 1,240 

Softening 
temperature 1,340 1,180 1,480 1,340 1.1 1,290 
Fluid 
temperature 1,420 1,240 1,540 1,410 1.1 1,350 

Free Swelling 
Index 5.9 1 9 14.9 2.0 4.3 
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Table 11b.--Arithmetic mean, observed range, geometric mean and pecmetric deviation of 
asn content and contents of eleven major and minor oxides in the laboratory ash of 

20 coal samples from Alabama. 

[All samples were asked at 525°C; all analyses except geometric deviation are in percent.) 

.1•.• 

Observed range 
Arithmetic Geometric Geometric All Samples 

Oxide mean Minimum Maximum mean deviation geometric mean 

27.9 12.6 1.6(Ash) 13.9 5.1 9.4E 

48 32 57 48 1.2 42SiC 
2 

30 24 35 30 1.1 23Al 0
2 3 

1.2 .3 3.1 .97 1.9 1.3Ca0 

.87 .46 1.5 .83 1.4 .7EMgO 

.02 .01 .08 .01 1.7 .02Mn0 

.54 .23 1.4 .46 1.7 .41.N a20 

1.8 .9 2.9 1.7 1.4 1.6K20 

13 2.8 26 11 1.8 11 
Fe203 

2 1.5 1.21.5 1.1 1.13TiO2 
.75 .17.1 2.9 .51 2.4 

P 0 
2 5 

2.03
SO 2 1.1 5.4 1.8 1.5 
3 
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11c.--A-7thrietic mean , observed ranee, geometric mean, and 
cleDmtric deviation of 35 elements in 20 coal samples from 
Alabama. 

[All analyses are in percent or parts per million and are reported 
on a whole-coal basis. Leaders (---) indicate means could not be 
calculated because an insufficient number of analyses were above 
the- detection limit.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

Element mean Minimum Maximum mean deviation geometric mean 

A g 
As 

.09 
26 

.03 
2.3 

.26 
96 

.08 
17 

1.8 
2.5 

.05 
7.4 

B 35 7.4 92 30 1.8 21 
Ba 200 46 640 16o 1.9 56 
Be 2.5 .56 3.8 2.4 1.5 2.4 
Cd .08 .03 .15 .07 1.5 .08 
Ce 27 14 48 25 1.5 15 
Co 5.8 2.4 11 5.5 1.4 5.5 
C r 21 9.1 140 19 1.5 14 
Cs 1.5 .6 2.8 1.4 1.6 .75 
C u 24 1_1_,_ 4Pu r'2-1 1.7 14 
Eu .49 .21 .96 .46 1.5 .31 
F 100 28 190 90 1.7 64 
G a 7.8 1.8 15 6.9 1.6 5,1 
Ge 5.6 .28 35 2.6 3.3 2.9 
Hf 1.2 .4o 2.1 1.1 1.6 .65 
rig .23 .01 .71 .18 2.1 .10 
La 15 6 26 14 1.5 7.8 
Li 48 10 120 35 2.3 12 
Lu .18 .1 .3 .17 1.4 .14 
Mn 13 2.8 31 12 1.6 14 
1.10 4.2 .75 13 3.5 1.9 1.8 
pip 4.2 .79 lo 3.5 1.9 1.9 
Nd 21 7.1 49 18 1.6 9.8 
iii 13 4.1 24 11 1.6 12 
Pb 6.1 1.1 16 5.2 1.8 5.9 
Sb 1.6 .31 7.8 1.1 2.2 .69 
Sc 4.9 1.7 9.4 4.6 1.4 3.1 
Se 3.9 1 6.8 3.4 1.8 2.9 
Sm 2.2 1.2 3.8 2.1 1.4 1.5-
Sr 190 53 470 150 2.1 57 
m .33 .1 .6 .31 1.5 .26 
U 2.1 .76 6.5 1.8 1.7 1.2 
V 33 9.2 70 29 1.6 17 
Y 12 4.6 24 11 1.5 7.2 
Yb 1 .5 1.5 .95 1.4 .74 
Zn 8.4 4 31 7.6 1.5 13 
Z r 60 13 150 49 1.9 20 



	 		 		 	

	

	

	

	
 

	
	

	

	

	

	
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

Table lid nescrl.,tiOns for 21' hituminous coal r.dmples from Alabama 
sample state county latitude longitude formation Coat bed sample samptel 

no. type thickness 

( inches) 

w1')1>1; .1 f ayel 10 isctscf", A7 y.".r1w pnttnville Pratt-corona run of mine 55.0 
w1',1:)71 aldt,mma f Avvt te t 7,51125n A73540w pottsvIlir pratt-corona channel 10.0 
09107? w.111, er 5.S4115n 4/1730w pottsvllle pratt-corona channel 24.0 
091073 atahama Jefferson 333023n °,6583nw pottsville pratt-corona channel 36.0 
091074 alahama walker 334133n 871115w pottsville pratt-corona channel 26.0 

091075 alahama walker 333823n 871113w POttsvIlle pr att -corona channel 24.0 
091076 alahama Jefferson 333823n 8/0538w pottsville pratt-corona channel 48.0 
091077 Alabama jefferson 3319nnn 2.70010u oottcville pratt-corona channel 30.0 
091n78 atabama jefferson 3 3 SPO2n 86502nw pottsville pratt-corona channel 24.0 
091290 alabama walker 1347lOn 871022w pottsville mary lee channel 24.0 

091211 
091792 

alahama 
a t a p Ama 

walker 

walker 

334714n 

334558n 

871027w 

871435w 

pottsville 

pottsville 

new castle 

nary lee 

channel 

channel 

2.0 
24.0 

091201 alabama walker 334558n 871415w pottsville 'nary lee channel 24.0 
O71204 alahama walker 334138n •7172nw pnttsville amerIca channel 33.0 
091936 alabama walker 333940n 871250w pottsville pratt channel 34.0 

011 937 alahama wal ker 334?6r, 871105w oottsville amer a can channel 28.0 
w19193,. alahama walker 334226n 87110Sw pottsville nick le plate channel 13.0 
091939 alahama walker 113915n 871054w pottsvitle pratt channel 24.0 
091/40 alahama walker 333939n 1170810w pottsville pratt channel 28.0 
u191941 Alabama walker 313928n 5170830w pottsville american channel 31.0 



	
	

         

	
	 	 	 	 	

 

	

	  

Table lie.-- Proximate and ultimate analyses, heat content,forms-of-sulfur_i_free-syelltng Index and ash fusion temperature determinations for 18 coal 
samples from Alabama 

fAll analyses except Kcal/kg, Btu, free-swelling-index and ash fusion temperatures in percent. For each sample number, the analyses are reported three 
ways; first, as received, second, moisture free, and third, moisture and ash free. All analyses by Coal Analysis Section Department of Energy, 
Pittsburgh, Pa. B means not determined. 0 for ash fusion temperature menns greater than 1600'C. 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fixed 
number Moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg etu/lb 

w191070 1,7 30.1 
30.6 
40.5 

44.3 
45.1 
59.5 

23.9 
24,3 

4.4 
4.3 
5.7 

60.3 
61,3 
81.0 

1.4 
1,4 
1.9 

8.1 
6.7 
8.9 

1,9 
1.9 
2.6 

6,040 
6,140 
8,120 

10,870 
11,060 
14,610 

091071 2.4 39.4 
40.4 

50.7 
51.9 

7.5 
7.7 

5.6 
5.5 

73.3 
75.1 

1.4 
1.4 

10.2 
8.3 

2.0 
2.0 

7,380 
7,560 

13,290 
13,620 

43.7 56.3 5.9 81.4 1.6 9.0 2.2 8,190 14,750 

091072 1.8 31.7 
32.3 

47.5 
48.4 

19.0 
19.3 

4.8 
4.7 

64.6 
65.8 

1.2 
1.2 

9.1 
7.6 

1.3 
1.3 

6.440 
6,560 

11,600 
11.810 

40.0 60.0 5.8 81.6 1.5 9.5 1.6 8.140 14,650 

.191073 5.3 28.9 55.2 10.6 4.6 67.1 1.0 15.8 .9 6.430 11,570 
30.5 58.3 11.2 4.2 70.9 1.1 11.7 1.0 6,790 12,220 

- - 34.4 65.6 4.8 79.8 1.2 13.2 1.1 7,640 13,760 

w191074 1.5 37.0 55.7 5.8 5.4 77.1 1.5 8.2 2.0 7.770 13.980 
- - - 37.6 56.5 5.9 5.3 78.3 1.5 7.0 2.0 7,880 14,190 
- - 39.9 60.1 --- 5.6 83.2 1.6 7.4 2.2 8,380 15,080 

091075 1.4 30.6 50.1 17.9 4.9 67.1 1.3 7.2 1.6 6.690 12.040 
31.0 50.8 18.2 4.8 68.1 1.3 6.0 1.6 6,780 12,210 
37.9 62.1 5.9 83.1 1.6 7.4 2.0 8,290 14,920 

w191076 .9 25.0 68.7 5.4 5.1 82.0 1.4 5.0 1.1 8.080 14,550 
--- 25.2 69.3 5.4 5.0 82.7 1.4 4.2 1.1 8,160 14,680 

26.7 73.3 5.3 87.5 1.5 4.5 1.2 8,630 15,530 

091077 .9 30.0 56.5 12.6 5.0 73.4 1.3 4.6 3.1 7,370 13.260 
--- 30.3 57.0 12.7 4.9 74.1 1.3 3.8 3,1 7,430 13,380 

34.7 65.3 --- 5.7 84.9 1.5 4.4 3.6 8.520 15,330 

w191078 1.1 29.7 62.0 7.2 5.2 78.7 1.6 5.9 1.4 7,830 14.100 
30.0 62.7 7.3 5.1 79.6 1.6 5.0 1.4 7,920 14,260 
32.4 67.6 5.5 85.8 1.7 5.4 1.5 8,540 15,380 

w191290 H ?.8 30.3 54.3 12.6 5.0 70.2 1.6 10.2 .4 6,880 12,390 
31.2 55.9 13.0 4.8 72.2 1.6 7.9 .4 7,080 12,750 
35.8 64.2 5.5 83.0 1.9 9.1 .5 8,140 14,650 

w191291 1.9 36.9 51.5 9.7 5.3 72.8 1.7 9.0 1.5 7,300 13,140 
37.6 52.5 9.9 5.? 74.2 1.7 7.5 1.5 7,440 13,390 
41.7 58.3 5.8 82.4 1,9 8.3 1.7 8,260 14,860 

.191292 2.4 31.0 
31.8 
37.9 

50.9 
52.2 
62.1 

15.7 
16.1 

4.9 
4.7 
5.7 

67.2 
68.9 
82.1 

1.6 
1.6 
2.0 

9.7 
7.8 
9.2 

.9 

1.1 

6,660
6.820 
8,110 

11,990
12.280 



	 		 	

Table lle.-- Proximate and ultimate analyses, heat content, forms-of-sulfur,_ free-swelling index and ash fusion temperature determinations for 18 
coal samples from Alabama--continued 

Forms of Sulfur Ash fusion temperature C' 

Sample Air-dried Free Initial 
number loss Sulfate Pyritic Organic swelling deform. soften. fluid 

w191070 0.0 0.02 1.01 0.86 4.0 1,365 1,430 1,490 
.02 1.03 .87 
.03 1.36 1.16 

091071 .0 .07 1.03 .92 5.0 1,110 1,180 1,240 
.07 1.06 .94 
.08 1.14 1.02 

w191072 .0 .07 .57 .66 4.5 1,540 0 0 
.07 .58 .67 
.09 .72 .83 

w191073 .0 .10 .17 .64 1.0 1,120 1,195 1,255 
.11 .18 .68 
.12 .20 .76 

w191074 .0 .02 .85 1.08 8.5 1,180 1,245 1,350 
.02 .86 1.10 
.02 .92 1.17 

w191075 .0 .02 .94 .68 8.5 1,515 1,540 0 
.02 .95 .69 
.02 1.16 .34 

w191076 .0 .02 .42 .71 9.0 1,540 0 0 
.02 .42 .72 
.02 .45 .76 

w191077 .0 .09 2.11 .90 9.0 1,145 1,265 1,365 
.09 2.13 .91 
.10 2.44 1.04 

w191078 .0 .02 .67 .75 8.5 1,405 1,475 1,530 
.02 .68 .76 
.02 .73 .82 

091290 .0 .02 .29 .13 1.5 1,540 0 0 
.02 .30 .13 
.02 .34 .15 

091291 .0 .02 .64 .80 5.0 1,420 1,480 1,530 
.02 .65 .82 
.02 .72 .90 

w191292 .0 .02 .51 .40 1.5 1,540 0 0 
.02 .52 .41 

.02 .62 .49 



	 	 	

 

--- 

Table lie.-- Proximate and ultimate analyses heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations for IR 
coal samples from Alabama--continued 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Samole Volatile Fixed 

number Moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/k9 Btu/lb 

w191293 2.3 31,3 52.1 14.3 5.0 68.7 1.7 9.5 0.8 6,790 12,230 
32.0 53.3 14.6 4.9 70.3 1,7 7.6 .8 6,950 12,520 
37.5 62.5 --- 5.7 82.4 2.0 8.a 1.0 8,150 14,6',0 

w191294 1.9 33.0 51.7 13.4 5.0 70.0 1.6 8.5 1.5 6,940 12,490 
33.6 52.7 13.7 4.9 71.4 1.6 6.9 1.5 7,070 12,730 
39.0 61.0 --- 5.7 82.6 1 .9 8.0 1.8 8,190 14,759 

w191936 2.5 29.3 52.6 15.6 5.0 68.2 1.2 9.1 .9 6,760 12,160 
30.1 53.9 16.0 4.8 69.9 1.2 7.1 .9 6,930 12,470 
35.3 64.2 --- 5.R R3.3 1.5 8.4 1.1 8,250 14,950 

w191937 1.8 26.8 51.0 20.4 4.6 63.8 .8 8.6 1.8 6,310 11,350 
27.3 51.9 20.8 4.5 65.0 .8 7.1 1.8 6,420 11,560 
34.4 65.6 --- 5.7 82.0 1.0 9.0 2.3 8,100 14,590 

w191938 1.7 34.3 56.4 7.6 5.6 76.0 .9 8.3 1.6 7,570 13,630 
34.a 57.4 7.7 5.5 77.3 .9 6.9 1.6 7,700 13,870 
37.8 62.2 --- 6.0 83.8 1.0 7.5 1.3 8,350 15,030 

w191939 1.2 34.2 55.9 8.7 5.3 76.7 1.4 5.8 2.1 7,630 13,740 

34.6 56.6 8.8 5.2 77.6 1.4 4.8 2.1 7,730 13,910 

38.3 62.0 5.7 .5,1 1.6 5.3 2.3 8,470 15,250 

w191940 1.7 33.1 51.3 13.9 5.2 70.9 1.1 7.1 1.8 7,110 12,800 

33.7 52.2 14.1 5.1 72.1 1.1 5.7 1.8 7,230 13,020 

39.2 60.8 --- 5.9 84.0 1.3 6.6 2.1 8,430 15,170 

w191941 1.4 28.3 56.9 13.4 4,9 72.0 1.4 6.5 1.8 7,140 12,850 

28.7 57.7 13.6 4.8 73.0 1,4 5.3 1.8 7,240 13,030 

33.2 66.8 5.6 84.5 1.6 6.2 2.1 8,380 15,080 



	 	

 

Table lle.-- Proximate and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 18 coal samples from Alabama-continued 

Forms of sulfur Ash fusion temoerature 

Sample Air-dried Free lnitIal 

number loss Sulfate Pyritic Organic swelling deform. soften, fluid 

w191293 0.0 0.02 0.38 0.39 2.0 1,540 0 0 
.02 .39 .40 
.02 .46 .47 

w191294 .0 .02 .67 .77 4.5 1,505 1,540 0 
.02 .68 .78 
.02 .79 .91 

w191936 .0 .02 .30 .63 7.5 1,540 0 0 
.02 .31 .65 
.02 .37 .77 

091937 .0 .02 1.13 .69 3.0 1,540 0 0 
.02 1.15 .70 
.03 1,45 ,89 

w191938 .0 .02 .79 .81 7.5 1,320 1,390 1,450 
.02 .80 .82 

.02 .87 .89 

w191939 .0 .02 1.21 .90 9.0 1,195 1,315 ',415 

.02 1,22 .91 

.02 1.34 1.00 

091949 .0 .02 .75 1.01 9.0 1,400 1,470 1,540 
.02 .76 1.03 
.02 .89 1,20 

w191941 .0 .02 1.02 .74 R.5 1,505 1,540 

.02 1.03 .75 

.02 1.20 .87 



	

Table llf.-- Major and minor oxiae and trace element composition of the laboratory ash of 20 coal samples from Alabama 

(Values in percent or parts-per-million. Coal ached at 525%. L means less than the value shown: N. not detected: B. not determined: S after 
element title indicates determinations by automatic plate readiM8 computer assisted, emission spectographic analyses. The standard deviation 
of any single answer should be taken as plus_50% and minus 35%. Methods of analyses for other elements as shown in figuctsv! _ 

Sample Ash S102 A(203 Ca0 My° Na20 K20 Fe203 TiO2 P205 Sample
number (percent) (percent) (percent) (percent) (percenf) (Percent) (percent) (percent) (percent) (percent) number __- - • 
w101070 27.9 52 29 2.3 1.5 1.0 2.9 8.6 1.4 0.30 w191070 
091071 8.0 41 24 1.2 1.2 .63 1.3 26 1.5 1.6 w191071 
w101072 21.2 56 31 .90 1.1 .65 1.3 5.5 1.8 .90 0.91072 
091073 11,4 43 25 2.2 .81 .61 2.4 22 1.3 .10 w191073 
w191074 5.1 32 30 3.1 1.0 1.4 .90 22 1.1 2,4 w191074 

091075 17.4 51 29 .80 .94 .74 1.5 13 1.7 .30 w191075 
091076 6.2 47 34 .90 .91 1.0 2.1 12 1.4 .40 w191076 
091077 14.1 43 25 1,9 1.1 .66 .90 23 1.7 1.2 w191077 
w191078 7.4 44 29 1.7 1,1 .65 1.7 16 1.4 .70 w191078 
w191290 13.0 57 31 .30 1.0 .24 2.5 2.8 1.5 .20 091290 

w191291 11,3 54 29 .70 .61 .37 2.7 9.8 1.5 .20 091291 
w191292 55 28 .40 1.0 .39 2.3 6.4 1.4 .20 w19129216.5 

w191293 14.6 57 30 .60 .46 .25 2.3 5.7 1.4 .50 w191293 
w191294 14.4 41 35 1.8 .51 .30 1,5 9.3 1.9 2.9 091294 
091936 20.8 56 31 .50 .56 .30 1,4 5.8 1.5 .40 w191936 

w191937 22.0 46 35 .70 .90 .23 2.4 10 1.7 1.0 w191937 
w191938 7.9 47 29 .70 .60 .43 1.8 17 1,2 .20 091938 
w191939 9.3 44 28 1.5 .66 .40 1.4 20 1.5 .50 w191939 
091940 13.7 52 29 .80 .76 .25 1.4 11 1.8 .30 w191940 
w191941 15.1 48 33 .50 .66 .25 2.0 11 2.0 .80 w191941 



 

Table llf.-- Major and minor oxide and trace element composition of the laboratory ash of 20 coal samples from Alabama--continued 

Samule 503 Ag-5 H-S Ha-5 Cd CP Co Cr Cs Sample 
number (percent) (ppm) (pum) (ppm) (00m) (ppm) (ppm) (ppm) (00m) (ppm) number 

w191070 2.4 0,17 330 1,100 1 1 0.50 170 23 140 10 w191070 
u to1071 2.2 .35 1,0noG 570 31 .84 180 43 260 18 091.071 
.191072 1,4 .48 270 1,700 13 .38 190 31 140 8.5 091072 
w 1 910 7 3 4.0 .3A 130 1,400 16 .60 180 21 150 9.6 w191073 
w191074 5,4 .86 680 2,200 11 1.4 290 110 180 20 091074 

w191075 1.6 .54 180 990 14 .56 160 30 130 8.6 w191075 
w191076 1.7 2.7 17() 1.600 35 2.4 370 69 200 11 091076 
091077 1.9 .37 120 2,100 12 .70 210 26 130 5.7 091077 
w191078 1.8 .89 150 1,200 21 1.1 280 55 180 11 w191078 
w191290 1.1 .11L 290 720 17 .28 220 83 140 18 w191290 

w191291 1.4 ,11L 360 860 29 .40 140 36 130 19 091291 
w191297 1.5 ,11L 330 740 11 .24 150 44 120 15 w191292 
w191293 1.3 .11L 260 400 13 .32 180 52 130 14 091293 
091294 2.0 .71 330 2.500 25 .94 280 53 220 9.0 w191294 
w191936 1.1 .31 220 1.200 14 .16 180 19 120 8.7 w191936 

091937 1.7 ,05 160 2.900 17 .44 210 36 160 12 091937 
w191938 1.6 .94 330 1,700 48 .82 190 110 130 10 w191938 
w191939 2.6 .49 290 1,300 25 .94 200 55 130 6.5 w191939 
w191940 1.8 .46 210 1,600 21 .52 170 36 140 7.3 091940 
091941 1.1 1.7 170 1,600 23 .74 210 44 170 11 091941 



Table llf.-- Major and minor oxide and trace element composit.lon of the laboratory ash of 20 coal samples from Alabama--continued 

Samote Cu Er -S Eu Ga-S (,d-s Ge-S HI La Li Lu Samote 
number (ppm) (POT) (Poo) (oum) ((Dom)) (ppm) (ppm) (ppm) (pum) (Dom) pumper 

w191070 160 10L 3.4 47 13 4.6L 7.2 86 360 0.7 w191070 
w191071 160 12 2.6 140 6.81L 440 8.8 75 140 3 w191071 
w191072 130 10L 5.2 62 12 5.1 9.9 99 460 .9 w191072 
091073 100 10L 2.6 48 6.8iL 58 8.8 96 260 .9 w 1 9 1 073 
w191074 280 11 5.1 36 18 5.5 9.8 180 213 2 .19 , 074 

w191075 160 11 3.1 55 14 6.9 9.2 80 410 1 091075 
001076 670 22 7.3 73 39 22 8.1 160 290 3 w191076 
091077 120 10L 3.7 64 19 18 9.2 110 330 1 w191077 
091078 360 18 5.5 76 27 12 9.5 160 170 I w191078 
091290 98 11L 3.1 31 7 .8L 5.2L 10 120 270 .8 w191290 

w191291 130 11L 3.0 52 7.83. 40 8.0 80 220 2 w191291 
w191292 65 11L 2.8 33 7.8L 5.2L 8.5 85 340 1 w191292 
w191293 78 11L 3.0 34 7 .81 5.2L 8.9 96 320 1 w191293 
091294 320 13 5.3 46 14 8.8 8.3 150 340 1 w191294 
w191936 68 18L 2.6 43 12L 8.4L 8.7 110 490 1 091936 

w191937 220 18L 3.9 70 16 16 7.7 120 560 1 091937 
091938 270 1 8L 3.9 R6 16 110 5.1 89 130 3 w191938 
091939 210 18L 4.6 44 17 8.4L 8.6 120 120 1 w191939 
w191940 110 18L 2.6 65 12L 38 10 88 320 1 w191940 
w191941 310 18L 3.8 72 22 8.4L 9.9 130 360 1 091941 



Table llf.-- Major and minor oxide and trace element composition of the laboratory ash of 20 coal samples from Alabama--continued 

Sample 
number 

Mn 
(ppm) 

mo-S 
(ppm) 

Nb-S 
(ppm) 

Nd-S 
( ppm) 

NI-S 

(ppm) 

Pb 

(00m) 

Pr-S 

(00m) 
kb 

(ppm) 
SC 

(ppm) 
Sm 

(ppm) 
Sample 
number 

w191070 110 26 27 130 74 40 68L 1801 31 11 w191070 

w191071 130 100 42 120 87 34 68L 290L 60 15 .191071 

.191072 60 15 47 230 98 43 68L 1501 30 16 .191072 

.191073 100 30 50 140 36 28 72 170L 32 15 .191973 

.191074 230 45 16 140 150 22 68L 4901 33 27 w'91074 

.191075 64 23 49 140 81 37 681 140L 30 13 .191075 

.191076 44 48 31 310 180 73 68L 2601 68 35 W191076 

.191077 140 15 26 81 75 30 68L 160L 29 17 w191077 

w191078 130 90 37 280 140 63 681 2601 46 27 .191078 

.191290 77 2.5L 18 110 58 40 781 210 28 17 64191290 

.191291 120 6.6 24 100 54 26 78L 210 36 14 w191291 

.191292 120 9.8 27 110 54 35 78L 150 25 13 .191297 

.191293 90 13 27 130 62 35 78L 180 26 14 .191295 

.191294 77 39 32 260 110 74 78L 190L 45 24 .191294 

.191936 63 14 23 851 69 36 120L 120 26 13 .191956 

.191937 81 23 17 140 110 72 1201 130 43 17 .191937 

.191938 97 51 10 851 180 46 1201 190 65 18 .191938 

.191939 75 29 35 140 90 40 120L 240L 32 17 .191939 

.191940 120 21 35 86 82 32 1201_ 160L 33 13 .191940 

.191941 90 87 27 160 160 70 1201 1501 44 18 w191941 



Table llf.-- Major and minor oxide and trace element c22position of the laboratory ash of 20 coal samples from Alabama--continued 

Sample Sn-S Sr -S 70 Th U V-S T-S Tb In /r-S Sample 
number Coo.) (pom) (ppm) (PP.) (ppm) (ppA) (porn) (00m) (ppm) (ppm) numuer 

.191070 6.81 1,300 1.8 35 9.3 250 86 5.0 110 430 w191070 
091071 13 660 2.5 381 RI 360 110 7.5 0 890 w191071 
001072 12 2,200 1.9 37 13 230 100 6.1 30 670 w191972 
w191073 6.8L 2,800 1.8 26 15 190 74 6.1 66 790 w 1 91073 
w191074 6.8L 3,2001 2.0 591 15 180 90 9.8 78 250 w 1 91074 

w191075 6.8L 930 1.7 23 14 230 97 6.3 58 870 w191075 
.191076 6.81. 1,200 4.8 481 21 390 220 15 89 470 w191076 
091077 13 1,800 2.1 21 14 160 55 7.1 44 440 .191077 
091078 6.81 1,600 4.1 41L 20 320 160 9.5 130 850 w191078 
w191290 7.81 440 2.3 35 9.2 180 51 6.2 56 220 w191290 

091291 9.9 500 1.8 271_ 8.8 160 130 8.8 54 330 w191291 
w191292 9.0 420 1.8 32 7.1 170 51 4.8 51 310 w191292 
w191293 9.2 790 3.4 30 7.8 170 60 6.2 57 310 w191293 
w191294 13 3,6001_ 3.5 61 19 250 110 10 35 300 .191294 
w191936 121_ 1,200 1.9 37 8.7 210 60 6.3 42 270 .191936 

w191937 121 2,100 2.7 42 15 310 77 6.8 48 180 w191937 
091938 12L. 790 3.8 51 20 210 110 11 120 170 .191938 
w191939 121 2,100 2.2 44 9.0 210 110 7.5 55 530 .191939 

091940 121 1,000 2.2 221. 28 260 75 7.3 51 260 w191940 
w191941 16 1,200 3.3 35 19 350 130 9.3 50 330 w191941 



	 			 		

 

 

Table 11g.-- Content of 22 trace elements in 20 coal samples from Alabama 

(Analysis performed on whole coal. Values in parts-per-million (ppm). L, less than the value shown, B, not determined.] 

Sa,ole As Ce Co Cr Cs Eu F Hf Hrg La Sample 
number (Ppm) (ppm) (Porn) (ppm) (ppm) (0Pm) (ppm) (ppm) (ppm) (ppm) number 

w191070 19 48 6.3 40 2.8 0.96 160 2.0 0.16 24 w191070 
w191071 44 14 3.4 21 1.4 .71 48 .7 .29 6 w191071 
w101072 11 41 6.6 31 1 .8 .68 130 2.1 .14 21 w191072 
y191073 60 20 2.4 17 1.1 .30 78 1.0 .71 11 w191073 
w191074 18 15 5.7 9.1 1.0 .26 74 .5 .22 9 w191074 

w191075 
w1910 7 6 

12 
10 

2 7 
20 

5.2 
4.3 

23 
12 

1.5 
.7 

.54 

.45 
38 
86 

1.6 
.5 

.31 

.080 
14 
10 

w191075 
w191076 

w191077 63 29 3.6 18 .8 .52 190 1.3 .27 16 .191077 
w191078 41 21 4.1 13 .8 .41 70 .7 .22 12 w191078 
w191290 2.3 28 11 19 2.3 .40 90 1.3 .11 16 w191290 

w191291 
w191297 

96in 
16 
75 

4.1 
7.2 

15 
20 

2.1 
2.5 

.34 

.47 
170 

82 
.9 

1.4 
.10 
.22 

9 
14 

w191291 
w191292 

w191291 7.1 27 7.6 19 2.1 .44 100 1.3 .28 14 w191293 
w191294 8.1 41 7.7 32 1.3 .77 190 1.2 .11 2 1 .191294 
w191936 20 38 3.9 25 1.8 .54 110 1.8 .22 22 w191936 

w191937 
419193p 

40 
20 

47 
15 

7,9 
9.0 

35 
10 

2.7 
.8 

.86 

.31 
150 

28 
1.7 
.4 

.39 

.23 
26 

7 
w191937 
w191938 

w191939 7 .8 19 5.1 12 .6 .43 58 .8 .21 11 .191939 
w191940 5.6 23 4.9 20 1.0 .36 71 1,4 .018 12 w191940 
w191941 18 31 6.7 25 1.6 .58 100 1.5 .24 19 w191941 



 

 

 

Table 11g.-- Content of 22 trace elements in 20 coal samples from Alabama--continued 

Sample Lu Na P Rb Sb Sc Se Sm Tb Th Sample 

number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w191070 
091071 
w191072 
w191073 

0.2 
.2 
.2 
.1 

2,100 
370 

1,000 
520 

370 
560 
830 

50 

50L 
23L 
31L 
19L 

1.3 
2.6 
.61 

1.4 

8. 7 
4.8 
6.4 
3.7 

5.5 
2.6 
5.2 
3.7 

3.2 
1.2 
3.3 
1.7 

0.5 
.2 
.4 
.2 

9.7 
3.0L 
7.9 
3.0 

w191070 
091071 
w191072 
w191073 

091074 .1 510 530 25L .311 1.7 3.0 1.4 .1 3.0L 091074 

w191075 
w191076 

.2 

.2 
950 
470 

230 
110 

251_ 
16L 

1.3 
1.5 

5.2 
4.7 

6.0 
2.2 

2.3 
2.2 

.3 

.3 
4.0 
3.0L 

w191075 
w191076 

091077 .2 690 7 40 23L .8f 4.1 5,1 2.4 .3 3.0 091077 
091078 .1 360 230 19L 7.8 3.4 5.8 2.0 .3 3.0L 091078 
w191290 .1 230 110 27 .39? 3.7 1.5 2.2 .3 4.5 w191290 

091291 .2 310 99 24 1.5 4.1 1.4 1.6 .2 3.0L 091291 
091292 
091293 
091204 
w191936 

.2 

.2 

.2 

.2 

480 
210 
320 
460 

140 
320 

1,800 
360 

24 
27 
27L 
25 

.535 

.39' 
1.8 
.74 

4.2 
3.8 
6.5 
5.4 

1.0 
1.5 
6.8 
4.5 

2.1 
2.1 
3.4 
2.6 

.3 

.5 

.5 

.4 

5.2 
4.4 
8.8 
7.7 

w191292 
w191293 
091294 
w191936 

091937 
091938 

.3 

.2 
370 
250 

960 
69 

28 
15 

3.0 
3.1 

9,4 
5.1 

6.3 
2.1 

3.8 
1.4 

.6 

.3 
9.2 
4.0 

w191937 
.091938 

w191939 
091940 
091941 

.1 

.2 

.2 

280 
250 
280 

200 
180 
530 

221_ 
22L 
23L 

.67 

.56 
2.0 

3.0 
4.5 
6.7 

2.7 
4.9 
6.0 

1.6 
1.8 
2.7 

.2 

.3 

.5 

4.1 
3.0L 
5.3 

091939 
w191940 
091941 



 

 

Sample 
numuer 

w191070 
091071 
07107? 
091073 
w191074 

w191075 
w191076 
w191077 
091078 
091290 

091291 
091292 
091293 
w191294 
w191936 

w191937 
091938 
w191939 
091940 
w191941 

Tnble 11g.-- Content of 22 trnce elements 

lJ Yb 
(oom) (pom) 

?.6 1.4 
6.5 .6 
2.7 1.3 
1.8 .7 
.76 .5 

2.4 1.1 
1.3 .0 
1.9 1.0 
1.5 .7 
1.2 .8 

1.0 1.0 
1.2 .8 
1.1 .9 
2.7 1.5 
1.8 1.3 

3.3 1.5 
1.6 .9 

.84 .7 
3.8 1.0 
2.8 1.4 

in 20 conl snmples from Alnimmn--continued 



	 	

				 		 		

 

Table 11h.-- Major, minor, and trace element composition of 20 (coal samples from Alabama reported on whole coal basis 

(Values in percent or parts-per-million. 22 values are from diirect determinations on whole coal; all other values calculated from analyses of ash. 
S means analysis by emission spectrography; L, less than the \value shown; N, not detected; A, not determined.! 

Sample SI Al Ca Mg Na K Fe T1 Ag-S As Sample 
numoer (percent) (percent) (percent) (percent) (percent() (percent) (percent) (percent) (ppm) (ppm) numoer 

w191070 6.8 4.3 0.46 0.26 0.21 0.23 1.7 0.23 0.10 19 w191070 
091071 1.5 1.0 .069 .059 .037 .067 1.5 .072 .03 44 w191071 
w191072 5.5 3.5 .14 .14 .10 .18 .82 .23 .10 11 w191072 
091073 2.3 1.5 .18 .056 .052 .095 1.8 .089 .04 60 4191073 
091074 .76 .81 .11 .031 .051 .042 .78 .03 4 .04 18 w191074 

w191075 4.1 2.7 .099 .098 .095 .14 1.6 .18 .09 12 w191075 
w191076 1.4 1.1 .040 .034 .047 .052 .52 .052 .17 10 w191076 
091077 2.8 1.9 .19 .089 .069 .12 2.3 .14 .05 63 w191077 
w191078 1.5 1.1 .090 .047 .036 .062 .83 .062 .07 41 w191078 
091290 3.5 2.1 .028 .079 .023 .11 .25 .12 .01L 2.3 w191290 

091291 2.8 1.7 .056 .042 .031 .094 .77 .10 .01L 96 w191291 
w191292 4.2 2.4 .047 .099 .048 .14 .74 .14 .02L 10 w191292 
w191293 3.9 2.3 .063 .040 .027 .12 .58 .12 .02L 7.1 w191293 
091294 2.8 2.7 .19 .044 .032 .12 .94 .16 .10 8.1 4191294 
w191936 5.4 3.4 .074 .070 .046 .17 .84 .19 .06 20 w191936 

w191937 4.7 4.1 .11 .12 .037 .18 1.5 .22 .21 40 w191937 
w191938 1.7 1.2 .039 .029 .025 .066 .94 .057 .07 20 w191938 
091939 1.9 1.4 .10 .037 .028 .077 1.3 .084 .05 7.8 w191939 
091940 3.3 2.1 .078 .063 .025 .11 1.1 .15 .06 5.6 091940 
091941 3.4 2.6 .054 .060 .028 .13 1.2 .18 .26 18 w191941 



		 		 		 	 	 	 	 	
		 		 	 	 		 	 	 	

Table 11h.-- Major, minor, and trace element composition of 20 coal samples from Alabama reported on whole coal basis--continued 

Sample 8-S 8a-S de-S Cd Ce Co Cr Cs Cu Er-S Sample 
number (ppm) (ppm) (ppm) (PPm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) numt,er 

w191070 92 310 3.1 0.14 48 6.3 40 2.8 45 2.8L w191070 
w191071 800 46 2.5 .07 14 3.4 21 1.4 13 1.0 w191071 
w191072 57 360 2.8 .08 41 6.6 31 1.8 28 2.1L v191072 
w191073 15 160 1.8 .07 20 2.4 17 1.1 11 1.'L v191073 
w191074 35 110 .6 .07 15 5.7 9.1 1.0 14 .6 4/191074 

w191075 31 170 2,4 .10 27 5.2 23 1.5 28 1.9 w191075 
v191076 7.4 99 2.2 .15 20 4.3 12 .7 42 1.4 w191076 
w191077 17 300 1.7 .10 29 3.6 18 .8 17 1.4L w191077 
w191078 11 89 1.6 .08 21 4.1 13 .8 27 1.3 w191078 
w191290 38 94 2.2 .04 28 11 19 2.3 13 1.4L w191290 

w191291 41 97 3.3 .05 16 4.1 15 2.1 15 1.2L v191291 
w191292 54 120 1.8 .04 25 7.2 20 2.5 11 1.8L w191292 
w 1 91293 38 58 1.9 .05 27 7.6 19 2.1 11 1.6L v191293 
4/191294 48 360 3.6 .14 4' 7.7 32 1.3 66 1.9 .191294 
.191936 46 250 2.9 .03 38 3.9 25 1.8 14 3.7L v191936 

.191937 35 640 3.7 .10 47 7.9 35 2.7 48 4.0L w191937 

.191938 26 130 3.8 .06 15 9.0 10 .8 21 1.4L w191938 
w191939 27 120 2.3 .09 19 5.1 12 .6 20 1.7L v191939 
w191940 29 220 2.9 .07 23 4.9 20 1.0 15 2.SL .191940 
.191941 26 240 3.5 .11 31 6.7 25 1.6 47 2.7L .191941 



	Table 11h.-- Major, minor, and trace element composition of 20 coal samples from Alabama reported on whole coal basis--continued 

F Hf NgSample Eu Ga-S Gd-S Ge-S La LI Lu Sample 
number (ppm) (oom) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w191070 0.96 160 13 3.6 1.3L 2.0 0.16 24 100 0.2 091070 
w191071 .21 48 11 .54L 35 .7 .29 6 11 .2 091071 
w191072 .68 130 13 2.5 1.1 2.1 .14 21 98 .2 091072 
w191073 .30 78 5.5 .78L 6.6 1.0 .71 11 30 .1 091073 
091074 .26 74 1.8 .92 .28 .5 .22 9 11 .1 w191074 

091075 .54 38 9.6 2.4 1.2 1.6 .31 14 71 .2 w191075 
w191076 .45 86 4.5 2.4 1.4 .5 .080 10 18 .2 w191076 
091077 .52 190 9.0 2.7 2.5 1.3 .27 16 47 .2 091077 
w191078 .41 70 5.6 2.0 .89 .7 .22 12 13 .1 091078 
w191290 .40 90 4.0 1.0L .681.- 1.3 .11 16 35 .1 w191290 

w191291 .34 170 5.9 .88L 4.5 .9 .10 9 25 .2 w191291 
091292 .47 82 5.4 1.3L .86L 1.4 .22 14 56 .2 w191292 
091293 .44 100 5.0 1.1L .76L 1.3 .28 14 47 .2 w191293 
091294 .77 190 6.6 2.0 1.3 1.2 •11 21 49 .2 w191294 
091936 .54 110 8.9 2.5L 1.7L 1.8 .22 22 100 .2 091936 

.191937 .86 150 15 3.5 3.5 1.7 .39 26 120 .3 w191937 
w191938 .31 28 6.8 1.3 8.7 .4 .23 7 10 .2 w191938 
w191939 .43 58 4.1 1.6 .78L .8 .21 11 11 .1 091939 
091940 .36 71 8.9 1.6L 5.2 1.4 .018 12 44 .2 w191940 
w191941 .58 100 11 3.3 1.3L 1.5 .24 19 54 .2 w191941 



 

Table 11h.-- Major, minor, and trace element composition of 20 coal samples from Alabama reported on whole coal basis--continued 

Sample 
number 

Mn 
(ppm) 

Mo-S 
(ppm) 

Nb-S 
(ppm) 

Nd-S 
(ppm) 

Ni-S 

(ppm) (ppm) 

Pb 

(ppm) 

Pr -S 

(ppm) 

Rb 
(ppm) 

Sb 
(ppm) 

Sample 

number 

091070 31 7.3 7.5 36 21 370 11 19L SOL 1.3 091070 
091071 10 8.0 3.4 9.6 7.0 560 2.7 5.4L 23L 2.6 091071 
4 191072 13 3.2 10 49 21 830 9.1 14L 31 L .61 091072 
041073 11 3,4 5.7 16 4.1 50 3.2 8.2 19L 1.4 09f073 
091074 12 2.3 .82 7.1 7.7 530 1.1 3.5L 25L .31 w191074 

4191075 11 4.0 8.5 24 14 230 6.4 12L 25L 1.3 w191075 
v191076 2.7 3.0 1.9 19 11 110 4.5 4.2L 16L 1.5 091076 
091077 20 2.1 3.7 11 11 740 4.2 9.6L 23L .87 091077 
w191078 9.6 6.7 2.7 21 10 230 4.7 5.0L 19L 7.8 w191078 
091290 10 .33L 2.3 14 7.5 110 5.2 10L 27 .39 w191290 

4191291 14 .75 2.7 11 6.1 99 2.9 8.8L 24 1.5 091291 
091292 20 1.6 4.5 18 8.9 140 5.8 13L 24 .53 w191292 
091293 13 1,9 3,9 19 9.1 320 5.1 11L 27 .39 091293 
091294 11 5.6 4.6 37 16 1,800 11 111. 27L 1.8 4091294 
4091936 13 2.9 4.8 18L 14 360 7.5 25L 25 .74 w191936 

w191937 18 5.1 3. 7 31 24 960 16 26L 28 3.0 w191937 
4191938 7.7 4.0 .79 6.7L 14 69 3.6 9.5L 15 3.1 w191938 
w191939 7.0 2.7 3.3 13 8.4 200 3.7 11L 22L .67 091939 
w191940 16 2.9 4.8 12 11 180 4.4 16L 22L .56 w191940 
w191941 14 13 4.1 24 24 530 11 18L 23L 2.0 4191941 



	

 

Table 11h.-- Major, minor, and trace element composition of 20 coral samples from Alabama reported on whole coal basis-continued 

Sample Sc Se Sm Sn-S Sr-S Tb 1 h U V-S Y-S Sample 
number (ppm) (ppm) (ppm) (Pum) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w191070 8.7 5.5 3.2 1.9L 360 0.5 9.7 2.6 70 24 091070 
091071 4,5 2.6 '.2 1.0 53 .2 3.0L 6.5 29 8.8 091071 
w191072 6,4 5.2 3.3 470 ,4 7.9 2.7 49 212.5 . w191D72 
w191073 3.7 3.7 1,7 .78L 320 .2 3.0 1.8 22 8.4 091073 
091074 1.7 3.0 1,4 .35L 160L .1 3.0L .76 9.2 4.6 091074 

w191075 5.2 6.0 2.3 1.2L 160 .3 4.0 2.4 40 17 091075 
w191076 4.2 2.2 2.2 .42L 74 .3 3.0L 1.3 24 14 w191076 
091077 4.1 5.1 2.4 1.8 250 .3 3.0 1,9 23 7.8 091077 
w191078 3,4 5.8 2.0 .50L 120 .3 3.0L 1.5 24 12 091078 
w191290 3.7 1,5 2.2 1.0L 57 .3 4.5 1.2 23 6.6 091290 

091291 4,1 1,4 1.6 1.1 57 .2 3.0L 1.0 ld 15 091291 
w191292 4.2 1.0 2.1 1.5 69 .3 5.2 1.2 28 8.4 w191292 
w191293 3.8 1.5 2.1 1.3 120 .5 4.4 1.1 25 8.8 091293 
w191294 6.5 6.8 3.4 1,9 520L .5 8.8 2.7 36 16 091294 
w191936 5,4 4.5 2.6 2.5L 250 .4 7.7 1.8 44 12 w191936 

091937 9.4 6.3 3.8 2.6L 460 .6 9.2 3.3 68 17 w191937 
w191938 5.1 2.1 1.4 .95L 62 .3 4.0 1.6 17 8.7 w191938 
091939 3.0 2.7 1.6 1.1L 200 .2 4.1 .84 20 10 091939 
w191940 4.5 4.9 1.8 1.6L 140 .3 3.0L 3.8 36 10 091940 
w191941 6.7 6.0 2.7 2.4 180 .5 5.3 2.8 53 20 w191941 



 

Table 11h.-- Major, minor, and trace element composition of 20 coal samples from Alabama reported on whole coal basis--continued 

Sample Yu In Zr-S 
number (Qum) (oPm) (ppm) 

w191070 1.4 31 120 
w191071 .6 5.0 71 
w191072 1.3 6.4 140 
w191073 .7 7.5 90 
091074 .5 4.0 13 

w191075 1.1 10 150 
w191076 .9 5.5 29 
w191077 1.0 6.2 62 
091078 .7 9.6 63 
w191290 .8 7.3 29 

w191291 1.0 6.1 37 
091292 .8 8.4 51 
w191293 .9 8,3 45 
091294 1.5 5.0 45 
w191936 1.3 8.7 56 

w191937 1.5 11 40 
w191938 .9 c.5 13 
.191939 .7 5.1 49 
091940 1.0 7.0 36 
w191941 1.4 7.6 50 
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Summary of analytical data from 108 Indiana bituminous coal samples 

Data on 22 Indiana coal samples were reported by Swanson and others 

(1976). The generalized distribution of the 108 samples of this report 

is shown on figure 10. Seventy eight of the samples were obtained from 

9 different coal beds (table 12d). The Springfield coal bed represented 

by 22 samples is the most intensively sampled bed. Complete descriptive 

data on 30 of the samples has not yet been received. Statistical data 

on 108 Indiana coal samples is presented in tables 12a, b, and c, the 

analytical data in tables 12e, f, g, and h. 

In the following three paragraphs the geometric means of the analytical 

data on Indiana coal samples are compared to the means for all samples of 

this report. 

Comparisons of the geometric means in table 12a show that Indiana coals 

have higher average moisture, volatile matter, hydrogen oxygen and sulfur 

contents and lower fixed carbon, carbon, Btu and free swelling index than 

the average coal of this report. Most parameters indicate these coals 

have a lower average rank than all the coals of this report. 

The geometric means for the major oxides in ash, such as, Si02, Al203, 

and Na20 are significantly lower and the Fe203 (table 12b) content higher 

for Indiana coal ash. The means for other oxides are about equal. The 

low Si02 and A1203 and high Fe203 means are reflected in the low fusion 

temperatures of Indiana coal ash. 

The geometric means for trace elements (table 12c) show only Ba, Li, 

Hf and Sr to be lower in Indiana coals compared to all samples of this 

report. The means for Ce, Cr, Cu, Eu, F, Ga, Hg, La, Se, Sm, Tb and Yb 

are about equal whereas all other elements are significantly higher in 

Indiana coals. The trace element distribution in Indiana coals is similar 

to this of Ohio coals. The coals from these states are high in sulfur. 
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Figure 10 -- Distribution of Indiana coal samples. 
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observed range, :e:me- r::: -.e a- 8.7.d :7.1me -..ric cf 
1,7.aLy3es, nes: of como_z:fcr., fc‘r7s cf 

s_nd free .weim:: indev. of 85 c=a: frcm Indiana 

iA11 va:ues are in percent except Btu/lb, ash-fusion temperatures, and free swelling 
index and are reported on the as-received basis. °F = 9/5°C 32; Kcal/kg = 0.556 
(Btu/lb). _Leaders (---) indicate no data.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

mean Minimum Maxim._ mean deviation geometric mean 

Proximate and ultimate analyses 

Moisture 10.8 6.3 21.4 10.5 1.3 3.3 
Volatile 
matter 33 22.4 40.7 32.8 1.1 31.9 

Fixed 
carbon 47.2 37.7 57.8 47.1 1.1 52.2 

2 18.6 8.5 1.4 8.8 
Bydrogen 5.6 5 6.3 5.6 1.0 5.2 
Carbon 

Ash 9 

62.8 54 69.3 62.7 1.1 70.5 
1.2 .6 1.6 1.2 1.2 1.3 
18.6 13.7 31.3 18.4 1.2 9.3 

Nitrogen 
Oxygen 

2.9 .3 5.5 2.4 2.0 1.5Sulfur 

Heat of combustion 

Btu/lb 11,230 9,020 12,260 11,220 1.1 12,590 

Forms of sulfur 

Sulfate .40 .01 1.28 .21 4.2 .07 
Pyritic 1.38 .06 4.2 .97 2.7 .65 
Organic 1.12 .15 2.65 .95 1.9 .80 

Ash fusion temperature °C 

Initial 
deformation 1,190 1,029 1,540 1,180 1.1 1,240 

Softening 
temperature 1,230 1,070 1,600 1,220 1.1 1,290 

Fluid 
temperature 1,260 1,090 1,540 1,250 1.1 1,350 

Free Swelling 
1.3 1 4 1.2 1.5 4.3Index 
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Table 12b .--Arithmetic mean, observed range, geometric mean, and geometric deviation of 
ash content and contents of eleven major and minor oxides in the laboratory ash of 

108 coal samples from Indiana. 

[All samples were asked at 525°C; all analyses except geometric deviation are in percent.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

Oxide mean Minimum Maximum mean deviation geometric mean 

(Ash) 14.2 4.5 48.1 11.9 1.8 9.46 

42SiO 38 5.9 60 36 1.5 
2 

23Al 0 20 .7 45 18 1.8
2 3 

Ca° 3.7 .06 78 1.3 4.2 1.3 

.78Mg0 .79 .07 1.7 .71 1.6 

.02.03 .01 .21 .03 2Mn0 

.414.33 .02 1.1 .27 2N a20 

1.8 .01 4.3 1.5 2.2 1.6IC 02 
26 2 83 19 2.4 11Fe203 

.9 .09 1.7 .82 1.6 1.13TiO2 

P2O .37 .01 3.9 .17 3.5 .17 
5 

3.1 .28 18 2.2 2.2 2.03SO
3 
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12c m_-n, observed r_-.re, .::_an, and 
7e:-•_:_etric deviation cf 35 elements in 108 coal sam.,les from 

Indiana. 

[All analyses are in percent or parts per million and are reported 
on a whole-coal basis. Leaders (---) indicate means could not be 
calculated because an insufficient number of analyses were above 
the detection limit.] 

Observed range 
Arithmetic Geometric Geometric All Samples 

Element mean Minimum Maximum mean deviation geometric mean 

Ag .12 .01 1.4 .07 2.5 .05 
As 25 1 950 10 3.1 7.4 
B 100 27 210 95 1.6 21 
Ba 67 7.3 660 39 2.6 56 
Be 3.9 .83 16 3.6 1.5 2.4 
Cd .44 .02 5.7 .2 3.2 .08 
Ce 23 2 300 14 2.4 15 
Co 8.3 .9 43 6.3 2 5.5 
Cr 19 3.1 81 15 1.9 14 
Cs 1.3 .2 7.5 .93 2.2 .75 
Cu 18 4.1 240 14 1.9 14 
7...,2. .W.4 .rci 2.i) .31 2.1 .31 
F 100 20 780 69 2.3 64 
Ga 6.2 1.4 22 5.2 1.8 5,1 
Ge 14 1.2 160 11 2 2.9 
Ef .76 .1 5.8 .58 2 .65 
rig .16 .01 2.4 .11 2.3 .10 
La 12 1 141 7.6 2.5 7.8 
Li 19 .76 143 10 2.7 12 
Lu .16 .1 .5 .14 1.6 .14 
Mn 36 3.4 500 23 2.5 14 
Mo 5.14 .39 46 3.1 2.7 1.8 
rIo 3.4 .51 14 2.6 2 1.9 
lid 20 3.9 100 14 2.1 9.8 
iii 36 5 520 24 2.2 12 
Pb 26 .85 240 14 3.4 5.9 
Sb 1.5 .2 15 1.1 2.2 .69 
Sc 4.2 .5 25 3.4 1.9 3.1 
Se 3.5 .7 11 2.9 1.9 2.9 
Sm 3 .2 67 1.6 2.4 1.5_ 
Sr 74 3.4 730 36 3.2 57 
m .38 .1 2.1 .28 2 .26 

u 2.4 .2 41 1.5 2.5 1.2_ 

V 31 3.2 150 23 2.1 17 

Y 11 1.9 69 8.7 1.9 7.2 
m 1 .3 9 .76 2 .74 

Zn 110 4.3 3300 40 3.4 13 
Lr 47 5.8 270 34 2.2 20 



	 		 	 	

	 	

	

	

	

	

	
 	

	

	

	

	

	
 	

	

	

	

	

		

		

		

		
 		

 

Table 12d ,esrriptio'ns (or 11P nituminous coal samples from Indiana 

samote state county latitude longitude formation coal bed Sample sanoted 
no. type thickness 

(inches) 

wl9jC24 inliAna Pike 381nr6n .c.71736w neters u rq springfield channel 72.0 
w 1'v15`9 Indiana bike 381606n 871736w pet ersbu rq Springfield channel 50.0 

w19U5S0 injiana warrick 381iS2n 971112.4 petershurq springfield channel 50.0 
090531 Indiana warrick 381152n 871312ki netershurq springfield channel 50.0 
w191)5'.2 Indiana pike 382528n 871236w petershurq springfield channel 48.0 

w iwiStt indiana pike 382521n 871236w petersburq springfield channel 48.0 
093514 indi4n3 Owen 391710n 8,!,5736w brazil upper block channel 15.0 
w 1a05?5 Indiana Owen 191710n 865736w brazil Upper block channel 16.0 
090510 Indiana clay 193603n 870613w brazil upper block channel 50.0 
w190537 indiana clay 393603n 870613w brazil upper block channel 48.0 

090513 indiana Owen 3016'i4n R70?15w brazil lower block channel 16.0 
091539 indiana Owen 391614n 170205w hrazil lower block channel 12.0 
w1 9J540 Indiana Owen .5916“n 870205w hrazil lower block channel 16.0 
090541 I ndiana Owen 391634n 870205w brazil lower block channel 16.0 
09q542 Indiana clay 392407n 870614w brazil upper block channel 29.0 

09154; Indiana clay 392407n 8/n614w brazil upper block channel 34.0 
090544 indiana clay 595256n 17061P, bra z il upper block channel 46.0 
09d545 indian d clay 39S256n 870618w brazil upper block channel 46.0 
w190546 Indiana clay 192504n 871400w staunton seelyville channel 30.0 
090547 indiana clay 392504n 4714004 staunton seelyville channel 29.0 

090544 InJ ana clay 392635n 871150w staunton seelyville channel 39.0 
w1909?1 indiana pike 382109n 870609w linton survant channel 30.0 
090',30 indiana pike 182109n 870609w linton survant channel 22.0 
0909S1 ind ana pike 352210n 871512w petershurq sprinqfield channel 34.0 
090212 indiana warrick 380047n 871539w petershurq springfield channel 52.0 

w1 1091 ind dna warrick Ig9047n 17151w petershurq springfield channel 47.0 
0907'.4 Ind Ana clay 391?45n 871142w tintnn survant channel 52.1) 

wlY1034 iniianJ sm.ncer 3A115n A65554w brazil no data entered channel 23.0 

wl?1'1'5 indiana Snenc er M.547n 865751w brazil no data entered channel 22.0 

w191iph indi,ana Spencer 380847n 865752w brazil no data entered channel 22.0 

0,10'7 indiana spencer 380835n 865555w brazil no data entered channel 19.0 

091,.138 Indiana spencer c81107n 865624w mansfietd no data entered channel 25.0 

091054 indiana warrick 75738n 47:046w netersburq springfield channel 41.0 

01114d Indiana 4arrick 3757 7, 8n 47,046w petershurq springfield channel 40.0 

011041 Indiana spencer 18020Rn 16C712w brazil buffaloville channel 35.0 



	
	 	 	

 	  

		
	 		

		

		
		

		
		

		
		

		

		
		

		

		

Table 12d Descriptions for 1J8 bituminous coal samples from Indiana continued 
tamp I '11''c1on.;1T TI,T.,%(10h coat bed ta.nie 535(11 Co 

n0. type thickness 

( inches) 

w1 91 . In• 1.1.1A ,r.ene "r1TrIr w Iintnn survant channel 36.0 
w 1')11 ,.1. 10,11AnA vermillion 59;4,7n 47T,046,, duller bucktown channel 60.0 

.1%)1(11.4 indiana w.irrick 30f1514, 9 7 1c44w nPiershurq springfield Channel 102.0 

011045 inilAna warrick 39,1514n "71!45w yetershurq soringfield channel 102.0 

0/1 91.6 indiana Sullivan 390447n 571521. dugoPr danville channel 44.0 

001047 indiana corncer ‘Rn102n 865614w mansfield no data entered channel 28.0 
.191041 indiana %0 racer 1 9 V12n 965711w hrazil no data entered channel 22.0 
.1110%y indiana Sullivan 34°447n 871527w (lugger danville channel 18.0 

091910 indiana snencer 380713n 8657klw brazil no data entered channel 18.0 

.111011 indiana qrPene 390654n 371n5nw lintnn survant channel 35.0 

041ncz indiana warrick 390654n 1177432w duqqer danville channel 64.0 
w iolnyt indiana w.)r ri ck 3R1654n A7243.'w dunoer danville channel 29.0 

001)14 in-liana v e r*illion 395344n 9 7301Pw duqnpr bucktown channel 40.0 

0;11155 inilana 1c • 38?.239n 871405w netershurq springfield channel 53.0 

011056 indianA pike 382219n 871405. petersburg springfield channel 48.0 

.111017 indiana warrick 3A0516n R71615. oetersburg springfield channel 75.0 

iniiAna warrick 340517n 171615. petershurg springfield channel 86.0 

.111051 indiAns vermillion 305344n 87301R. dugger bucktown channel 40.0 

011060 indiana warrick 340654n 172432. dunoer hyee ra channel 80.0 

.191061 indiana warrick 310654n R72432. duoder danville channel 

091062 indi Ana spencer 3,n209n 865732w brazil buffaloville channel 41.0 

091?n4 Iniiina oven 301710n 9A5716w brazil no data entered channel 2.0 
w 1•)1 ?.)S indlana clay 3034n3n 870613w brazil no data entered channel 2.0 

.11121/ ind i an a Owen 311634n e1 70705w brazil no data entered channel 53.0 

011201 indiAna OWPM 391/04n 970205w brazil no data entered channel 6.0 

wiqiv1) imIlana owen 391614n 87020s. brazil no data entered channel 5.0 
021211 inOiana Owen 301634n 870205w brazil no data entered channel 4.0 

00121? indlana Owen 391634n 170205w brazil no data entered channel 2.0 
091211 IndiAna Owen 311634n 870201. brazil no data entered channel 53.0 

.111211 indianA clay 392407n 870614w brazil no data entered channel 11.0 

091?.16 indiana clay 392407n $170614w brazil no data entered channel 53.0 
011 1 /0 Indiana clay 302635n 971150w lintnn seelyville channel 1.0 

indiana clay 397635n A71150w Staunton seelyville channel 53.0 
0^1,04 ind0Ana pike 3P.21nOn 0,7n6nOw lintnn survant channel 3.0 

.1 01225 indiana pike 382109n 170609w lintnn survant channel 3.0 

.101??7 indiana pike 38,1n9n 870hnlw linton survant channel 3.0 

.101: indiana pike 382109n 9 70609w Linton survant channel 1.0 

w1 01.7'.1 inli4na warrick 1P.01147n 971539w netersburci Snring field no 5 channel 6.0 
w io1,711 

0.01245 
,niiAnA 
inolana 

wlrrirk 
Sullivan 

1)41...;4n 47741,w 
S9041.7n 8 7 1571w 

dungr'r hymPr, 
danville 

grab 
channel 

6.0 
4.0 



	
	 	 	

		

		

		

		

		

		
		

		
		

	

	

	

		

Table_ 12d 
sa ,o(-

Dcscrivtions 
state 

for 108 coal samples 
rnu nty 

from Indiana 
latit ude 

continued 
lonn,tivie inrmatinn coat F,Pri sampled 

no. type thickness 

(inches) 

w191iVi InllanA ,ut(Ivan Hunner ddnville channel 4.0 
091276 indiana darrick 17573Rn 872047,w netersburn no data entered channel 1.0 

09177/ indiana lreene 390654n A71050w oetersburq survant channel 2.0 
00177') indiana qr,•tfne i906S4n 87105,1w net.rsburo survant channel 1.0 

012614 indiana warrick 380345n 872512w duoger hymera channel 30.0 

00261% Indiana wirrick 3q9345n 872312w duoner hymera channel 19.0 
win;sot. in 4iana Dprry 1R0105n 600nw", mansfield no data entered channel 16.0 
On2/07 indiana dorry 3A01 05n 86600pw mansfi.ld no data entered channel 18.0 

w1 0261 indiana ,erry 383105n 86400nw mansfield no data entered channel 19.0 

092619 indiana nervy 340105n 864000w mansfield no data entered channel 19.0 

w19?620 indidna dubois 382223n 17nnssw Staunton no data entered channel 25.0 
012A.).1 indiana dubois 3A7775n 87005r..., stauntnn no data entered channel 22.0 

09252: intiana duhois 382725n 171:058w Staunton no data entered channel '50.0 
00267 S iniiana dubnis 182225n 870051w Staunton no data entered channel 50.0 
092/.24 Indiana warrick 380716n 87?102w duoner hymera channel 36.0 

097625 indiana warrick 383716n A-72107w duoner hymera channel 16.0 

0126,'6 indiana warrick 381718n 872057w dunner danville channel 19.0 

0)2677 inHiAna warrick 31071Rn 872057w duigrr danville channel 13.0 

097A;A indiana martin 385446n 3652,5w mansfield uncorrelated channel 43.0 

092/09 indiana martin 3P.31.1.6n 865235w mansfield uncnrrelated channel 28.0 

0926i0 Indiana nike 381110n ‘70R46w linton survant channel 27.0 

0925S1 indiana pike 381r10n g70x47w linton survant channel 28.0 

092632 indiana clay 392510n R705S2w brazil unner block channel 36.0 

00261 3 indiana clay 392510n 87055>w brazil unner block channel 25.0 

017654 indiana clay 382510n A7055,w brazil upper block channel 25.0 

. 

072635 indiana Sullivan 39114Rn 872106w duocior hymera channel 41.0 

092636 indiana Sullivan 301148n 87210Aw dunner hymera channel 12.0 

003119 indiana Owen 391434n 870136w brazil no data entered channel 24.0 

093120 indiana sullivan pt0.,49n 872023w luunor danville channel 62.0 

073121 indiana vermillion 395344n R73017w oetersburg springfield channel 42.0 

w111122 indiana warrick 380534n R71544w n,tershurn springfield channel 23.0 
001171 intiana warrick 310514n 371544 w 0.t.rshur9 Springfield channel 54.0 
003124 indiana warrick 3A0542n P71403w netershurq springfield channel 1.0 
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fau Prrrxi mar.' rind urti mat, analyses , heat content. freer::-of-sulfur, free-swe l i rig index and ash fusion temperature determinationslie 
fur b cual samples from Indiana. 

[A 1 l winlyses except Kenl /kg, lit u, free-five]. 1 i nr-i ndox mid ash fusion temperatures in percent.. Fnr each sample number, the analyses are 

reported three wows; first., received, second, moisture free, and third, mnict , rre and ash free. All analyses by Coal Analysis Section, 

Department of Energy, Pi ttsburgh , Pa. 0 for ash fusi on temperatures means greater than 1600°C. 

Proximate Analysis Ultimate Analysis Heat of Enah.trion 

Sample Volatile Fixed 
nuTber moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w190528 6.3 3,7.4 45,7 8.6 5.7 65.4 1.1 15.0 4.2 6,610 11.890 
42.0 48.8 9.2 5.3 69.8 1.2 10.0 4.5 7,050 12,690 
46.3 53.7 --- 5.9 76.9 1.3 11.0 4.9 7,760 13.970 

w190529 6.4 35.9 46.6 11.1 5.3 63.2 .9 14.1 5.4 6,370 11,470 
38.4 49.8 11.9 4.9 67.5 1.0 9.0 5.8 6,810 12,250 
43.5 56.5 5.6 76.6 1.1 10.2 6.5 7.720 13.900 

w190530 9.8 32.5 48.6 9.1 5.5 61.4 .9 18.8 4,3 6,130 11,030 
--- 36.0 53.9 10.1 4.9 68.1 1.0 11.2 4.8 6,790 12.230 

40.1 59.9 5.4 75.7 1.1 12.4 5.3 7,560 13.600 

w190531 9.1 34.6 48.2 8.1 5.8 64.3 1.0 17.5 3.3 6.400 11.520 
38.1 53.0 8.9 5.3 70.7 1,1 10.4 3.6 7,040 12,670 
41.8 58.2 --- 5.8 77.7 1.2 11.4 4.0 7,730 13,910 

w190532 7.6 35.4 49.0 8.0 5.8 65.9 1.0 15.9 3.4 6.580 11,840 
--- 38.3 53.0 8.7 5.4 71.3 1.1 9.9 3.7 7,120 12,810 

41.9 58.1 5.9 78.1 1.2 10.8 4.0 7,790 14,030 

w190533 15.3 22.8 57.7 4.2 5.5 65.8 1.1 22.9 .5 6.440 11,590 

--- 26.9 68.1 5.0 4.5 77.7 1.3 11.0 .6 7,600 13,680 
28.3 71.7 4.7 81.7 1.4 11.6 .6 8.000 14.400 

090534 15.6 27.1 48.7 8.6 5.5 59.6 .9 23.7 1,7 5,810 10,450 
32.1 57,7 10.2 4,5 70.6 1.1 11.7 2.0 6,880 12.380 
35.8 64.2 5.0 78.6 1.2 13.0 2.2 7,660 13.790 

w190535 13.6 28.0 50.0 8.4 5.6 60.5 .9 22.1 2.5 5,920 10.650 
32.4 57.9 9.7 4.7 70.0 1.0 11.6 2.9 6.850 12,330 
35.9 64.1 --- 5.2 77.6 1.2 12.8 3.2 7,590 13.650 

w190536 13.1 37.2 48.5 6.2 5.6 64.3 1.0 21.4 1.5 6,340 11,420 
I--- 37.1 55.8 7.1 4.8 74.0 1.2 11.2 1.7 7,300 13,140 

39.9 60.1 5.1 79.7 1.2 12.1 1.9 7,860 14,150 

w190537 14.0 30.1 45.4 10.5 5.6 58.5 .9 22.4 2.1 5.680 10.230 
35.0 52.8 12.2 4.7 68.0 1.0 11.6 2.4 6,610 11,900 
39.9 60.1 5.4 77.5 1.2 13.2 2.8 7,530 13,550 

w190538 21.4 27.0 7.8 5.6 54.0 .9 31.3 .4 5,010 9.020 
34,4 55.7 9.9 4.1 68.7 1.1 15.6 .5 6.380 11.480 

7.080 12.74038.1 61.0 --- 4.6 76.3 1.3 17.3 .6 

.8 5.970 10.7405.6 61.4 1.1 22.3w190539 15.3 29.4 46.5 8.8 7.U40 12.680 
34.7 54.q 10.4 4.6 72.5 1-3 10.3 .9 

7,11.0 7 4. 7 SC.11_5 1_ 1s.1 flii.,38. 7 61.3 "4 .....1.111. 



	 	

	

Tao le 12e -- Proximat^ and ultimate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 

for ,v2 coal ::amples from indiann.--CnnLinued 

Forms 0 sulfur Ash lustnn tpmsloraturr r' 

Sdmule 
number 

Air-dried 
loss Sulfate Pyritic Organic 

Free 
swelling 

Initial 
deform. soften, fluid 

w190528 0.0 0.48 
.51 
.56 

1.38 
1.47 
1.62 

2.31 
2.47 
2.71 

4.0 1,045 1,075 1,100 

w190529 .0 .75 
.80 
.91 

2.99 
3.19 
3.62 

1,70 
1.82 
2.06 

3.0 1,100 1,175 1,210 

w190530 .0 1.28 
1.42 
1.58 

1.49 
1.65 
1,84 

1.50 
1.66 
1.85 

1.0 1,075 1,140 1,180 

w190531 .0 .66 
.73 
.80 

1.08 
1,19 
1.3U 

1.56 
1.72 
1.88 

1.0 1,115 1,175 1,240 

w190532 .0 .52 
.56 
.62 

1.42 
1.54 
1.68 

1.46 
1.58 
1.73 

1.5 1,050 1,120 1,155 

w190533 .0 .01 
.01 
.01 

.06 

.07 

.07 

.42 

.50 

.52 

.0 1,540 1,600 0 

w190534 .0 .02 
.02 
.03 

.42 

.50 

.55 

1.30 
1.54 
1.72 

.0 1,430 1,470 1,495 

w190535 .0 

--

.71 

.82 

.91 . 

.85 

.98 
1.09 

.90 
1.04 
1,15 

.0 1,430 1,505 1,540 

w190536 .0 .46 
.53 
.57 

.67 

.77 

.83 

.41 

.47 

.51 

1,0 1,120 1,205 1,270 

w190537 .0 .12 
.14 
.16 

.47 

.55 

.62 

1.53 
1.78 
2.03 

.0 1,065 1,120 1,155 

w190538 .0 .04 
.05 
.06 

.06 

.08 

.08 

.35 

.45 

.49 

.0 1,540 0 0 

w190539 .0 .02 
.02 
.03 

.08 

.U9 

.11 

.7 0 

.83 

.92 

.0 1,540 0 0 



 

	 	 	

 

 

Table 12e -- Proximate and ultimate nnliy,c,, heat, content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 

for 6", cord samples from lndinna.--Continued 

Proximate Analysis Ultimate Analysis Heat of Colabuxtion 

Sample Volatile Fixed 

number moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

090540 14,4 29.3 48.8 7.5 5.9 62.9 0.9 22.2 0.6 6,160 11,080 
--- 34.L 57.0 8.8 5.0 /3.5 1.1 11.0 .7 7,190 12,940 

37.5 62.5 --- 5.5 80.5 1.2 12.0 .8 7,88U 14,190 

090541 14.5 
---

28.5 
33.3 

44.8 
52.4 

12.2 
14.3 

5.8 
4.9 

58.5 
68.4 

.9 
1.1 

21.5 
10.1 

1.1 
1.3 

5,740 
6,720 

10,340 
12,090 

38.9 61.1 --- 5.7 79.8 1.2 11.7 1.5 7,840 14,110 

090542 15.6 
---

30.8 
36.5 

48.8 
57.8 

4.8 
5.7 

6.2 
5.3 

64.9 
76.9 

1.2 
1.4 

22.2 
9.9 

.7 

.8 
6,390 
7,580 

11,510 
13,640 

38.7 61.3 --- 5.6 81.5 1.5 10.5 .9 8.030 14,460 

w190543 9.0 34.9 47,5 8.6 5.5 64,7 1.1 16.4 3.7 6,400 11,520 
38.4 52.2 9.5 4.9 71.1 1.2 9.2 4.1 7,030 12,660 
42.4 57.6 --- 5.5 78.5 1.3 10.2 4.5 7.770 13,980 

w190544 13.0 23.4 57.7 5.9 5.7 65.1 1.1 20.8 1.4 6,460 11,620 
26.9 66.3 6.8 4.9 74.8 1.3 10.6 1.6 7,420 13,360 
28.9 71.1 5.2 80.3 1.4 11.4 1.7 7,960 14,330 

090545 10.4 33.6 46.1 9.9 5.5 61.0 .6 19.2 3.8 6.130 11,040 
37.5 51.5 11.0 4.8 68.1 .7 11.1 4.2 6.850 12,320 
42.2 57.8 --- 5.5 76.5 .8 12.5 4.8 7,700 13.850 

w190546 13.7 22.4 57.8 6.1 5.6 65.0 .9 21.5 .9 6.390 11,500 
26.0 67.0 7.1 4.7 75.3 1.0 10.8 1.0 7,400 13,330 
27.9 72.1 5.1 81.0 1.1 11.6 1.1 7.970 14,340 

090547 8.5 54,5 45.8 11.4 5.5 60.9 .8 16.3 5.1 6,140 11,060 
--- 37.5 50.1 12.5 5.0 66.6 .9 9.6 5.6 6,720 12,090 

42.8 57.2 5.7 76.0 1.0 10.9 6.4 7,670 13,810 

090548 12.0 30.8 43.6 13.6 5.5 58.0 .9 19.5 2.5 5.820 10,470 
35.0 49.5 15.5 4.7 65.9 1.0 10.0 2.8 6.610 11.900 
41,4 58.6 --- 5.6 78.0 1.2 11.9 3.4 7,820 14,070 

090929 6.7 32.8 52.7 7.8 5.7 66.4 1,4 16.0 2.7 6.630 11,940 
--- 35.2 56.5 8.4 5.3 71.2 1.5 10.8 2.9 7,110 12,790 

38.4 61.6 --- 5.8 77.7 1.6 11.7 3.2 7,760 13,960 

w190930 7.6 35.9 48.5 8.0 5.6 65.3 1.4 16.1 3.6 6,510 11,720 
--- 38.9 52.5 8. 7 5.1 70.7 1.5 10.1 3.9 7,040 12.680 

42.5 57.5 5.6 77.4 1.7 11.1 4.3 7.710 13,880 

w190931 10.0 29.9 53.2 6.9 5.5 64.4 1,4 19.3 2.5 6.350 11,420 
33.2 
36.0 

59.1 
64.0 

7.7 
---

4.9 
5.3 

71.6 
77.5 

1.6 
1.7 

11.6 
12.5 

2.8 
3.0 

7,050 
7,640 

12,690 
13,740 



	 		 	

cnntent, forms-of-sulfur, free-,,weliing index and ash fusion temperature determinationsTable 12e -- l'nximate cull ultimate analyse::, heat 

for 13 coal samples I rom Indiana.--Continued 

Forms of sulfur A h f 0 $p• 

Samole Air-dried Free Initial 
number loss Sulfate Pyritic Oryani c swelling deform. soften. fluid 

w1)0540 U.0 0.02 
.02 
.03 

0.13 
.15 
.17 

0.42 
.49 
.54 

1.0 1,525 1,540 0 

w190541 .0 
--

.03 

.U4 

.04 

.41 

.48 

.56 

.65 

.76 

.89 

1.0 1,540 0 

w190542 .0 .07 
.08 
.09 

.30 

.36 

.38 

.31 

.37 

.39 

1.0 1,540 0 0 

w190543 .0 
--

.45 

.49 

.55 

1.20 
1.32 
1.46 

2.01 
2.21 
2.44 

1.5 1,110 1,140 1,195 

w190544 .0 
--

.23 

.32 

.35 

.39 

.45 

.48 

.69 

.79 

.85 

2.0 1,290 1,315 1,370 

w190545 .0 .67 
.75 
.84 

1.17 
1.31 
1.47 

1.95 
2.18 
2.45 

1.5 1,110 1,140 1,165 

w190546 .0 
--

.14 

.16 

.17 

.22 
.25 
.27 

.59 

.68 
.74 

1.5 1,30C 1,325 1,440 

w190547 .0 
--

.92 
1.01 
1.15 

2.15 
2.35 
2.68 

2.04 
2.23 
2.55 

1.0 0 0 

w190548 .0 
--

.12 
.14 
.16 

1.52 
1.73 
2.04 

.90 
1.02 
1.21 

1.0 1,350 1,425 1,440 

w1901 929 .0 .75 
.80 
.88 

.79 

.85 

.92 

1.18 
1.26 
1.38 

1.0 1,120 1,180 1,240 

w190930 .0 
--

1.04 
1.13 
1.23 

1.27 
1.37 
1.50 

1.27 
1.37 
1.50 

1.0 1,095 1,155 1,215 

w190931 .0 
--

.93 
1.03 
1.12 

.49 

.54 

.59 

1.06 
1.18 
1.28 

1.0 1,150 1,215 1,270 
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Table 12e -- Proximate and ultimate analysos, heat cflht,nt, forms-of-nulfur. free-swelling index and ash fur. inn temperature determinations 
for 6> coal swvIcs from ifidiann.--Continued 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fixed 

number moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/ky Btu/lb 

w190932 8.4 31,7 47,4 12.5 5.1 60.4 1.2 16.1 4.8 6,000 10,800
34.6 51.7 13.6 4.5 65.9 1.3 9.4 5.2 6,550 11,790 
40.1 59.9 --- 5.3 16.4 1.5 10.9 6.1 7,580 13,650 

w190933 9.0 32.6 48.0 10.4 5.4 62.0 1.3 17.7 3.2 6,150 11,060 
35.8 52.7 11.4 4.8 68.1 1.4 10.7 3.5 6,750 12,160 
40,4 59.6 5.5 76.9 1.6 12.0 4.0 7,630 13,730 

090934 9.1 32.5 51.0 7.4 5.6 64.9 1,4 18.1 2.6 6,470 11,640 
35.8 56.1 8.1 5.0 71.4 1.5 11.0 2.9 7,120 12,810 
38.9 61.1 --- 5.5 77.7 1.7 12.0 3.1 7,750 13,940 

091034 10.1 32.1 49.0 8.8 5.6 63.6 1.3 18.2 2.5 6,290 11,330 
35.7 54.5 9.8 5.0 70.7 1.4 10.3 2.8 7,000 12,600 
39.6 60.4 --- 5.5 78.4 1.6 11.4 3.1 7,760 13,970 

w191035 8.8 32.3 48,9 10.0 5.5 63.6 1.3 17.4 2.2 6,330 11,390 
--- 35.4 53.6 11.0 5.0 69.7 1.4 10.5 2.4 6,940 12,490 

39.8 60.2 5.6 78.3 1.6 11.8 2.7 7,790 14,030 

w191036 8.4 32.4 46.5 12.7 5.3 62.0 1.2 16.6 2.2 6,110 10,990 
--- 35.4 50.8 13.9 4.8 67.7 1.3 10.0 2.4 6,670 12.000 

41.1 58.9 --- 5.5 78.6 1.5 11.6 2.8 7,740 13,930 

091037 15.9 30.2 47.3 6.6 5.7 60.0 1.2 25.8 .7 5,760 10,360 
35.9 56.2 7.8 4.7 71.3 1.4 13.9 .8 6,840 12,320 
39.0 61.0 --- 5.1 77.4 1.5 15.1 .9 7,430 13,370 

w191038 11.0 33.2 51,4 4.4 5.9 67.6 1.6 19.1 1.4 6,640 11,960 
37.3 57.8 4.9 5.3 76.0 1.8 10.5 1.6 7,470 13.440 
39.2 60.8 --- 5.5 79.9 1.9 11.0 1.7 7,850 14,140 

091039 8.7 32.9 46.8 11.6 5.3 60.7 1.4 16.5 4.5 6.090 10,960 
--- 36.0 51.3 12.7 4.7 66.5 1.5 9.6 4.9 6,670 12,000 

41.3 58.1 5.4 76.2 1.8 11.0 5.6 7,640 13.750 

w191040 10.0 33.9 48.0 8.1 5.7 64.6 1.4 17.9 2.3 6,410 11,530 
37,7 53.3 9.0 5.1 71.8 1.6 10.0 2.6 7,120 12.810 
41.4 58.6 5.6 78.9 1.7 11.0 2.8 7,820 14,080 

091041 7.8 35.9 49,4 6.9 5.6 65.2 1.3 16.8 4.2 6.580 11,840 
38.9 53.6 7.5 5.1 70.7 1.4 10.7 4.6 - 7.130 12,840 
42.1 57.9 --- 5.5 76.4 1.5 11.6 4.9 7.710 13.880 

091042 9.7 35.6 45,4 9.3 5.7 63.4 1,4 17.7 2.5 6,320 11,380 
--- 39.4 50.3 10.3 5.1 70.2 1.6 10.1 2.8 7,000 12,600 

44.0 56.0 --- 5.7 78.3 1.7 11.2 3.1 7,810 14,050 



	 	 	

! rind ultimat, analpler, heat content, forms-of-sulfur_, free-svelling index and ash fusion temperature determinationsTable 12e -- Pr,,xlmat, 
for L1 c,,a1 samplr..n from Indiana. -Continued 

Forms of sulfur Ash fusion temperature C 

Sample 
number 

Air-dried 
loss Sulfate Pyritic Organic 

Free 
swelliny 

Initial 
deform. soften, fluid 

w190932 0.0 0.91 
.99 
1.15 

2.40 
2.62 
3.03 

1,54 
1.68 
1.95 

0.0 1,040 1,090 1,145 

w190933 .0 
--

.69 

.76 

.86 

.91 
1.00 
1.13 

1,62 
1.78 

2.01 

1.0 1,130 1,180 1,235 

w190934 .() .75 
.83 
.90 

1.09 
1.20 
1,31 

.79 

.87 

.95 

1,0 1,070 1,125 1,180 

w191034 .0 
--

.72 

.80 

.89 

2.00 
2.22 
2.47 

.19 

.21 

.23 

1.0 1,080 1,125 1,195 

w191035 .0 
--

.04 

.04 

.05 

1.14 
1.25 
1.40 

1.04 
1,14 
1.28 

1.0 1,115 1,255 1,325 

w191036 .0 
--

.03 

.03 

.U4 

1.26 
1.38 
1.60 

.95 
1.04 
1.20 

1.0 1,125 1,250 1,290 

w191037 .0 
--

.02 

.02 

.03 

.11 

.13 

.14 

.57 

.68 

.74 

.0 1,175 1,240 1,305 

w191038 .0 
--

.43 

.48 

.51 

1,16 
1.30 
1.37 

,15 
.17 
.18 

1.0 1,130 1,220 1,315 

w191039 .0 
--

.06 

.07 

.08 

1,77 
1.94 
2.22 

2.65 
2.90 
3.32 

1,0 1,075 1,120 1,135 

w191040 .0 .30 
.33 
.37 

.59 

.66 

.72 

1.40 
1.56 
1.71 

1.0 1,185 1,230 1,250 

w191041 .0 
--

.49 

.53 

.57 

2.39 
2.59 
2.80 

1.36 
1,48 
1.59 

1.0 0 0 0 

w191042 .0 
--

.42 

.47 

.52 

1.79 
1.98 
2.21 

.26 

.29 

.32 

1.0 0 0 0 
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ite go. c nt nt Forms-of,u) fur, rrre-;:welling index and ash filo ion temperature determinationsTable 12e -- Proximate• and ult. imnt.e 

for ti} coal. ::nmpl or. from inch anu.--Con 

Proximate Analysis Ultimate Analysis Heat of LaAhuKtiimm 

Sample . Vo t t F1xed 
number Moisture mat ter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w191043 9.2 36.6 43,7 1U.5 5.7 60.6 1.2 17.4 4.4 6,130 11,040 
40.3 48.1 11.6 5.2 67.0 1.3 10.2 4.6 6,750 12,160 
45.0 54.4 5.8 75.7 1.5 11.5 5.5 7,640 13,750 

w191044 7.8 35.7 48.1 7.8 5.4 66.1 1,4 16.1 3.2 6.630 11,930 
--- 38.7 52.8 8.5 4.9 71,7 1.5 9.9 3.5 7,190 12,940 

42.3 57.7 5.4 78.3 1.7 10.9 3.8 7,850 14,140 

w191045 8.2 35.8 47.0 9.0 5.5 64.1 1.4 16.6 3.4 6,450 11,610 
39.0 51,2 9.8 5.0 69.8 1.5 10.1 3.7 7,030 12,650 
43.2 56.8 --- 5.5 77.4 1.7 11.2 4.1 7,790 14,020 

w191046 11.5 32.9 44,8 10.8 5.7 61,9 1.3 18.7 1.6 6,120 11,010 
37.2 50.6 12.2 5.0 69.9 1.5 9.6 1.8 6,910 12,440 
42.3 57.7 5.7 79.7 1.7 10.9 2.1 7,870 14,170 

w191047 12.4 31.3 51.7 4.6 5.7 66.0 1.4 20.7 1.6 6.520 11,740 
35.7 59.0 5.3 4.9 75.3 1.6 11.0 1.8 7,450 13.400 
37.7 62.3 --- 5.2 79.5 1.7 11.7 1.9 7,860 14,140 

w191048 9.8 32.8 50.8 6.6 5.5 63.9 1,4 18.7 3.9 6,370 11,470 

36.4 56.3 7.3 4.9 70.8 1.6 11.1 4.3 7,060 12,720 
39.2 60.8 --- 5.3 76,4 1.7 11.9 4.7 7,620 13,720 

091049 12.7 31.3 46.9 9.1 6.1 62.2 1.0 20.2 1.4 6,190 11,140 
-_- 35.9 53.7 10.4 5.4 71.2 1.1 10.2 1.6 7,090 12.760 

40.0 60.0 6.0 79.5 1.3 11.4 1.8 7,910 14,250 

w191050 10.7 31.7 51.4 6.2 5.7 64.6 1.0 18.5 4.0 6,430 11,570 
35.5 57.6 6.9 5.1 72.3 1.1 10.1 4.5 7,200 12,960 
38.1 61.9 5.4 77.7 1.2 10.8 4.8 7,730 13,920 

w191051 9.3 32.8 47.8 10.1 5.2 62.8 1.1 18.0 2.8 6,280 11,310 
36.2 52.7 11.1 4.6 69.2 1.2 10.7 3.1 6,930 12,470 
40.7 59.3 5.2 77.9 1.4 12.1 3.5 7,800 14,030 

w191052 8.9 36.4 41.5 13.2 5.2 61.3 1.0 16.2 3.1 6,070 10,930 
40.0 45.6 14.5 4.6 67.3 1.1 9.1 3.4 6,670 12,000 
46.7 53.3 --- 5.4 78.7 1.3 10.6 4.0 7,790 14.030 

w191053 8.6 34,2 43.6 13.6 5.3 58.8 .9 16.3 5.1 5,940 10,700 
--- 37.4 47.7 14.9 4.8 64.3 1.0 9.5 5.6 6,500 11.710 

44.0 56.0 --- 5.6 75.6 1.2 11.1 6.6 7,640 13.750 

w191054 11.6 31.9 45.0 11.5 5.4 59.7 .9 19.3 3.2 5,920 10.660 
36.1 50.9 13.0 6.7 67.5 1.0 10.2 3.6 6,700 12,060 
41.5 58.5 5.3 77.6 1.2 11.7 4.2 7,700 13.860 



	

	

	 	

Table 12e -- Proximate and uli.imate analyses, heat content, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 0, coal samples from Indiana.--Continued 

Forms of sulfur Ash fusion temperature C' 

Sample 
number 

Air-dried 
loss Sulfate Pyritic Organic 

Free 
s we l iny 

Initial 
deform. soften. fluid 

091043 0.0 0.98 
1.06 
1.22 

2,74 
3.02 
3.41 

0.71 
.78 
.88 

1.0 1,045 1,085 1,120 

091044 .0 .02 
.02 
.02 

1,18 
1.28 
1.40 

2.00 
2.17 
2.37 

3.5 1,055 1,105 1,140 

091045 .0 
--

.22 

.24 

.27 

1.23 
1.34 
1.49 

1.90 
2.07 
2.29 

2.0 1,100 1,155 1,180 

091046 .0 
--

.02 

.02 

.03 

.85 

.96 
1.09 

.71 

.80 

.91 

1.0 1,195 1,305 1,340 

w191047 .0 
--

.02 

.02 

.02 

.72 

.82 

.87 

.88 
1.00 
1.06 

1.0 1,075 1,120 1,190 

w191048 .0 
--

.08 

.09 

.10 

2.36 
2.62 
2.82 

1,45 
1.61 
1.73 

1.0 1,090 1,145 1,170 

w191049 .0 
--

.13 

.15 

.17 

.83 

.95 
1.06 

.45 

.52 

.58 

1.0 1,175 1,315 1,370 

w191050 .0 
--

.72 

.81 

.87 

2.46 
2.75 
2.96 

.86 

.96 
1.03 

1.0 1,095 1,150 1,195 

w191051 .0 
--

.75 

.83 

.93 

1.46 
1.61 
1.81 

.62 

.68 

.77 

1.0 0 0 0 

w191052 .0 
--

.35 

.38 

.45 

1.54 

1.69 
1.98 

1.17 

1.28 
1.50 

1.0 1,195 1.245 1,300 

u191053 .0 
--

.62 

.68 

.80 

3.14 
3.44 
4.04 

1,35 
1.48 
1.74 

1.0 1,040 1,070 1,090 

w191054 .0 .63 
.71 
.82 

1.66 
1.88 
2.16 

.93 
1.05 
1.21 

1.0 1,090 1,130 1,165 



	

	 	 	

 

 

Table 12e -- Proximate and ultimate analyses, hent content, form, -of-sulfur, free-swelling index and ash fusion temperature determinations 

for coal sampli%; from Indinna.--Continued 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fixed 

number moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w191055 9.2 34.3 48.4 8.1 5.6 64.2 1.4 17.7 3.0 6.360 11,440 
--- 37.8 53.3 8.9 5.0 70.7 1.5 10.5 3.3 7,000' 12.600 

41.5 58.5 --- 5.5 77.6 1.7 11.5 3.6 7,690 13.830 

w191056 9.0 36.0 48.9 6.1 5.8 67.5 1.0 18.2 1.4 6.650 11,970 
39.6 53.7 6.7 5.3 74.2 1.1 11.2 1.5 7,310 13,150 
42.4 57.6 5.7 79.5 1.2 12.0 1.6 7,830 14.100 

w191057 8.0 37.5 45.6 8.9 5.4 63.8 .9 1 6. 7 4.3 6.440 11,600 
40.8 49.6 9.7 4.9 69.3 1.0 10.4 4.7 7,000 12.610 
45.1 54.9 5.4 76.8 1.1 11.5 5.2 7,760 13.960 

w191058 9.0 35.8 46.6 8.6 5.7 64.0 1.0 16.9 3.8 6,430 11,570 
3 9 .3 51.2 9.5 5.2 70.3 1.1 9.8 4.2 7,060 12,710 
43.4 56.6 --- 5.7 77.7 1.2 10.8 4.6 7,800 14,040 

w191059 11.0 32.1 43.6 13.3 5.3 56.8 .8 19.0 4.8 5.720 10.290 
36.1 49.0 14.9 4.6 63.8 .9 10.4 5.4 6.420 11,560 
42.4 57.6 --- 5.4 75.0 1.1 12.2 6.3 7.550 13,590 

w191060 7.3 36.4 37.7 18.6 5.0 57.4 1.2 13.7 4.1 5,670 10.200 
--- 39.3 40.7 20.1 4.5 61.9 1.3 7.8 4.4 6.110 11.000 

49.1 50.9 --- 5.7 77.5 1.6 9.7 5.5 7.650 13.770 

W191061 8.8 35.8 46.3 9.1 5.6 63.5 1.0 17.7 3.1 6.370 11,460 
--- 39.3 50.8 10.0 5.1 69.6 1.1 10.8 3.4 6.980 12.570 

43.6 56.4 5.6 77.3 1.2 12.0 3.8 7,750 13,960 

w191062 8.5 37.3 47,5 6.7 5.7 65.0 1.0 17.8 '3.8 6,580 11,850 
40.8 51.9 7.3 5.2 71.0 1.1 11.2 4.2 7,190 12,950 
44.0 56.0 --- 5.6 76.7 1.2 12.1 4.5 7.760 13.970 

w192614 9.6 34.8 44.6 11.0 5.4 61.6 1.6 16.6 4.0 6,160 11,080 
--- 38.5 49,3 12.2 4.8 68.1 1.5 8.9 4.4 6.810 12,260 

43.8 56.2 5.5 77.6 1.8 10.2 5.0 7,750 13,960 

092615 9.7 34.5 44.0 11.8 5.4 60.6 1.4 17.1 3.7 6.040 10.870 
--- 38.2 48.7 13.1 4.8 67.1 1.6 9.4 4.1 6.690 12.030 

43.9 56.1 5.5 77.2 1.8 10.8 4.7 7,690 13.840 

.092616 8.1 36.1 4 6. 7 9.1 5.4 63.5 1.2 15.3 5.5 6.450 11,610 
39.3 50.8 9.9 4.9 69.1 1.3 8.8 6.0 7,020 12.630 
43.6 56.4 --- 5.4 76.7 1.4 9.8 6.6 7,790 14,020 

w192617 9.7 38.4 46.8 5.1 5.8 67.0 1.3 17.8 2.9 6.730 12,120 
42.5 51.8 5.6 5.2 74.2 1.4 10.2 3.2 7,460 13.420 

45.1 54.9 5.5 78.6 1.5 10.8 3.4 7,900 14,230 



		

	 		

 wid "tLimat^ aaalYt;'s, hrsat content, formn-of-sulfur, frcc-c.whIling index and ash fusion temperature dnterminationsTable 12e -- Proximal., 
fur 0) c,,a1 u,l1, fr, gn Indi:ov,.--Continued 

Forms of sulfur Ash fusion temperature C 

Sample 
number 

Air-dried 
loss Sulfate PyrttiC Oryantc 

Free 
swelltny 

Ini11,11 

deform. soften, fluid 

u191055 0.0 0.20 
.22 
.24 

2.26 
2.49 
2.73 

0.54 
.59 
.65 

1.0 1,050 1,125 1,200 

w191056 .0 .25 
.27 
.29 

.28 

.31 

.33 

.89 

.98 
1.05 

1.0 1,360 1,415 1,445 

w191057 .0 .53 
.58 
.64 

1.90 
2.07 
2.29 

1.91 

2.08 
2.30 

1.0 

u191058 .0 .44 
.48 
.53 

1.34 
1.47 
1.63 

1.97 
2.16 
2.39 

2.0 1,035 1,080 1,105 

w191059 .0 1.08 
1.21 
1.43 

2.60 
2.92 
3.43 

1.09 
1.22 
1.44 

1.0 1,040 1,090 1,105 

w191060 .0 .24 

.26 

.32 

3.34 
3.60 
4.51 

.52 

.56 

.70 

1.0 1,145 1,190 1,240 

w191061 .0 .44 
.48 
.54 

1.07 
1.17 
1.30 

1.61 
1.77 
1.96 

1.0 0 0 0 

w191062 .0 .77 
.84 
.91 

1.55 
1.69 
1.83 

1 .52 
1.66 
1.79 

1.0 1,040 1.090 1,165 

w192614 .0 .5J 
.55 
.63 

2.00 
2.21 
2.52 

1.40 
1,55 
1.76 

1.0 1,095 1,160 1,185 

w192615 .0 .60 
.66 
.76 

1.40 
1.55 
1.78 

1.60 
1.77 
2.04 

1.0 1,110 1,165 1,190 

w 1 92616 .0 .60 
.65 
.72 

3.90 
4.24 
4.71 

.90 

.98 
1.09 

1.0 1,320 1,375 1,400 

w192617 .0 .40 
.44 
.47 

1.80 
1.99 
2.11 

.70 

.78 

.82 

.0 1,120 1,155 1,190 



		
		 	 	

	 	 	

	

 

 

Table 12e -- l'roxi ma' e and imat.e forms-of-nulfur, free-swelling index and rt.'h fusion temperature determinations 
rm. tij ; lull. I I 11,1 i /I. --Crm !nig,' 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile ixed 
number Moisture matter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w192618 9.5 56.3 45.5 8.7 5.6 63.3 1.2 15.9 5.3 6,410 11,540 
--- 40.1 511.3 9.6 5.0 69.9 1.3 8.2 5.9 7,080 . 12,750 

44.4 55.6 --- 5.6 77.4 1.5 9.1 6.5 7,840 14,110 

092619 11.7 36.1 46.2 6.0 5.7 64.4 1.3 19.2 3.4 6.440 11,600 
40.9 52.3 o.8 5.0 72.9 1.5 10.0 3.9 7,300 13,130 
43.9 56.1 5.3 78.3 1.6 10.7 4.1 7,830 14.090 

w192620 11.1 31.6 42.9 14,4 5.2 59.7 1.2 16.7 2.9 5,930 10.670 
35.5 48.3 16.2 4.5 67.2 1.3 7.7 3.3 6,670 12,010 
42.4 57.6 --- 5.3 80.1 1.6 9.2 3.9 7,960 14,330 

w192621 10.8 35.3 41.6 12.3 5.4 59.1 1.1 17.6 4.5 5,940 10,690 
39.6 46.6 13.8 4.7 66.3 1.2 9.0 5.0 6,660 11,980 
45.9 54.1 --- 5.5 76.9 1.4 10.4 5.9 7.720 13,900 

w192622 9.7 32.4 50.0 7.9 5.6 65.4 1.3 17.3 2.5 6.500 11,700 
--- 35.9 55.4 8.7 5.0 72.4 1.4 9.6 2.8 7.200 12,960 

39.3 60.7 --- 5.5 79.4 1.6 10.5 3.0 7,890 14,200 

092623 8.8 31.0 47.2 13.0 5.3 59.8 1,1 15.8 5.0 6,010 10.820 
--- 34.0 51.8 14.3 4.7 65.6 1.2 8.7 5.5 6.590 11,860 

39.6 60.4 --- 5.5 76.5 1.4 10.2 6.4 7,680 13.830 

092624 10.0 34.8 44.7 10.5 5.5 61.2 1.4 17.2 4.2 6.120 11,010 
38.7 49,7 11.7 4.9 68.0 1.6 9.2 4.7 6,800 12.230 
43.8 56.2 --- 5.5 77.0 1.8 10.5 5.3 7.690 13,850 

w192625 10.6 32.4 42.4 14.6 5.1 56.9 1.3 17.5 4.7 5,700 10,270 
36.2 47,4 16.3 4,4 63.6 1.5 9.0 5.3 6.380 11,480 
43.3 56.7 --- 5.2 76.1 1.7 10.8 6.3 7,620 13.720 

w192626 9.4 37.0 45,1 8.5 5.5 64.0 1.4 17.2 3.3 6.370 11,460 
--- 40.8 49.8 9.4 4.9 70.6 1.5 9.8 3.6 7.030 12.650 

45.1 54.9 --- 5.4 78.0 1.7 10.8 4.0 7,760 13,960 

w192627 9.3 36.0 43.4 11.3 5.4 61.6 1.3 16.9 3.4 6,120 11,020 
--- 39.7 47,9 12.5 4.8 67.9 1.4 9.5 3.7 6.750 12,150 

45.3 54.7 5.5 77.6 1.6 10.9 4.3 7,710 13,880 

w1926e8 12.1 32.2 40.7 15.0 5.5 57.9 1.2 19.4 1.0 5,720 10,300 
36.6 46.3 17.1 4.7 65.9 1.4 9.8 1.1 6,510 11,720 
44,2 55.6 5.7 79.4 1.6 11.9 1.4 7,850 14,130 

092629 11.1 34.6 50.6 3.7 5.8 69.3 1,4 19.0 .9 6,810 12.260 
38.9 56.9 4.2 5.1 78.0 1.6 10.3 1.0 7,660 13,790 
40.6 59.4 5.4 81.3 1.6 10.7 1.1 7,990 14,390 



	 	 		

Table 12e -- Proximate and ultimate anal,ises, heat rontent, forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 85 coal namples from lndiana.--Continued 

Forms of sulfur Ash fusion temperature C' 

Sample Air-dried Free Initial 
number loss Sulfate Pyritic Organic swelling deform. soften. fluid 

w192618 0.0 0.60 4.20 0.40 1.5 1,375 1,435 1,460 
.66 4.64 .46 
.73 5.13 .49 

w192619 .60 1.90 .90 1.0 1,105 1,150 1,180 
.68 2.15 1.02 
.73 2.31 1.09 

w192620 .0 .50 1.50 .90 1.0 1,130 1,165 1,190 
.56 1.69 1.01 
.67 2.01 1.21 

w192621 .0 .03 2.31 2.13 1.0 1,055 1,100 1,420 
.U3 2.59 2.39 
.04 3.00 2.77 

w192622 .0 .50 1.00 1.00 1.0 1,320 1,375 1,400 
-- .55 1.11 1.11 

.61 1.21 1.21 

w192623 .0 .80 2.70 1.50 1.0 1,150 1,205 1,230 
-- .88 2.96 1.64 

1.02 3.45 1.92 

w192624 .0 .70 2.10 1.40 1.0 1,255 1,320 1,340 
-- .78 2.33 1.56 

.88 2.64 1.76 

w192625 .0 .70 2.80 1.20 1.0 1,210 1,265 1,290 
-- .78 3.13 1.34 

.94 3.74 1.60 

w192626 .0 .50 1.30 1.50 1.0 1,100 1,150 1,210 
-- .55 1.43 1.66 

.61 1.58 1.83 

w192627 .0 .55 1.35 1.53 1.0 1,175 1,230 1,265 
-- .61 1.49 1.69 

.69 1.70 1.93 

w192628 .0 .02 .21 .81 1.0 1.540 0 0 
.U2 .24 .92 
.03 .29 1.11 

w192629 .0 .20 .13 .52 1.0 1,100 1,145 1,195 
.22 .15 .58 
.23 .15 .61 
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Table 12e -- Proximate and ultimate arpdyse,, hent content., forms-of-sulfur, free-swelling index and ash fusion temperature determinations 
for 85 coal samples from 1ndiana.--Continued 

Proximate Analysis Ultimate Analysis Heat of Combustion 

Sample Volatile Fixed 

number moisture mat ter carbon Ash Hydrogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lb 

w192630 8.0 40.7 43.1 8.2 5.7 65.5 1.5 15.5 3.6 6.640 11,960 
44.2 46.6 8.9 5.2 71.2 1.6 9.1 3.9 7,220 13.000 
48.6 51.4 5.7 78.2 1.8 10.0 4.3 7,930 14,270 

092631 9.4 39.2 42,7 8.7 5.6 63.5 1,4 16.6 4.2 6,440 11,590 
--- 43.3 47.1 9.6 5.0 70.1 1.5 9.1 4.6 7,110 12,790 

47,9 52.1 --- 5.6 77.5 1.7 10.1 5.1 7,860 14,150 

u1 9 2632 15.4 30.5 48.7 5.4 6.0 64.8 1.3 21.7 .8 6,410 1 1 .530 
_-- 36.1 57.6 6,4 5.1 76.6 1.5 9.5 .9 7,570 13,630 

38.5 61.5 --- 5.4 81.8 1.6 10.1 1.0 8,090 14.560 

w192633 16.1 30.1 49.2 4.6 6.3 65.3 1.3 21.7 .8 6,380 11,480 
35.9 58.6 5.5 5.4 77.8 1.5 8.8 1.0 7,600 13,680 
38.0 62.0 --- 5.7 82.3 1.6 9.3 1.0 8.040 14,480 

11,890 
--- 39. 1 58.5 2.4 5.1 80.1 1.7 9.5 1.0 7,880 14,180 

w192634 16.2 32.8 49.0 2.0 6.1 67.1 1.4 22.4 .8 6,600 

40.1 59.9 --- 5.3 82.0 1.7 9.8 1.0 8,070 14,530 

w192635 13.8 31.2 46.1 8.9 5.6 60.2 1.3 20.7 3.3 5.970 10,750 
36.2 53.5 10.3 4.7 69.8 1.5 9.8 3.8 6,930 12,470 
40.4 59.6 5.3 77.9 1.7 10.9 4.3 7.730 13,910 

w192636 15.6 30.5 44.8 9.1 5.8 59.4 1.2 21.6 2.9 5,910 10,630 
--_ 36.1 53.1 10.8 4.8 70.4 1,4 9.2 3.4 7,000 12.590 

40.5 59.5 --- 5.4 78.9 1.6 10.3 3.9 7,840 14,120 

1.7 6.220 11,200093119 13.9 28.7 49.1 8.3 5.6 63.3 1.2 20.0 
33.3 57.0 9.6 4.7 73.5 1.4 8.9 2.0 7,230 13,010 
36.9 63.1 5.2 81.4 1.5 9.8 2.2 8,000 14,390 

w193120 15.0 28.4 49,5 7.1 5.8 63.7 1.4 21.5 .3 6,230 11,220 
33.4 58.2 8.4 4.9 74.9 1.6 9.6 .4 7,330 13,200 
36.5 63.5 --- 5.3 81.8 1.8 10.5 .4 8.000 14,400 

093121 10.0 35.2 44,5 10.3 5.6 60.2 1.2 17.6 5.1 6,150 11,070 
39.1 49.4 11.4 5.0 66.9 1.3 9.7 5.7 6.830 12,300 
44.2 55.8 5.6 75.5 1.5 10.9 6.4 7,710 13.880 

w193122 8.6 34.4 47.6 9.4 5.5 65.1 1.3 16.0 2.6 6,510 11,720 
--- 37.6 52.1 10.3 5.0 71.2 1.4 9.1 2.8 7,130 12,830 

42.0 58.0 --- 5.5 79.4 1.6 10.2 3.2 7,940 14,300 

w193123 8.9 34.9 46.9 9.3 5.5 64.0 1.4 15.9 4.0 6,430 11,580 
--- 38.3 51.5 10.2 5.0 70.3 1.5 8.8 4.4 7,060 12,710 

42.7 57.3 5.5 78.2 1.7 9.8 4.9 7,360 14,160 



	 	 	

Table 12e -- Proximate and ultimate analyses,_ heat content, forms-of-sulfur, free-swelling index and ash fuailm temperature determinations 

for bj coal sample:, from Indituia.--Continued 

Forms of sulfur Ash fusion temperature C' 

Free Initial 

number loss Sulfate Pyritic Organic swelling deform, soften. fluid 
Samule Air-dried 

w192630 U.0 0.32 1.79 1.59 4.0 1,045 1,100 1,150 
.35 1,95 1.73 
.38 2.14 1.9U 

w192631 .0 .02 2.27 1.72 1.0 1,030 1,090 1,140 
.02 2.51 2.12 
.02 2.77 2.34 

w172632 .0 .02 .32 .44 1.0 1,470 1,530 1,540 
.02 .38 .52 
.03 .40 .56 

w192633 .0 .02 .22 .55 1.0 1,470 1,520 1.540 
.02 .26 .66 
.03 .28 .69 

w192634 .0 .10 .30 .50 1,0 1,240 1,290 1.345 
.12 .36 .60 
.12 .37 .61 

w192635 .0 .64 1,77 .89 1.0 1.120 1.165 1.225 
.74 2.05 1.03 
.83 2.29 1.15 

w192636 .0 .02 1.48 1.36 1.0 1,065 1,110 1.145 
.02 1,75 1.61 
.03 1.97 1.81 

w193119 .0 .22 .98 .46 1.0 1,180 1,230 1.295 
.26 1.14 .53 
.28 1.26 .59 

w193120 .0 .01 .U9 .23 1.0 1,505 1.540 1,540 
.01 .11 .27 
.01 .12 .30 

w193121 .0 .79 2.42 1.89 1.0 1,070 1,125 1,165 
.88 2.69 2.10 
.9? 3.04 2.37 

w193122 .0 .15 .58 1,89 4.0 1.210 1,275 1,325 
.16 .63 2.07 
.18 .71 2.30 

w193123 .0 .23 1.75 1,98 4.0 1,165 1,210 1,255 

.25 1,92 2.17 

.28 2.14 2.42 



 

	

	
	
	 	 	 	 	

	forms-of-sulfur, free-swelling, index and ash fusion temperature determinationsTable 12e -- Proximate and ultimate Nnalys,ss , heat eontenti 

for 1I coal samples from lndiwia.--Continued 

Ultimate Analysis Heat of CombustionProximate Analysis 

Sample Volatile FixeU 
Hy drogen Carbon Nitrogen Oxygen Sulfur Kcal/kg Btu/lbnumber Moisture matter carbon Ash 

5.7 64.4 1.6 21.6 0.9 6,310 11,350w193124 14.6 28.8 50.9 5.7 
4.8 75.4 1.9 7,38U 13,29033.7 59.6 6.7 

1 0.1 1.1 

5.1 80.8 2.0 10.8 1.1 7,910 14,24036.1 63.9 



	

	 	 	

	
	
	 	
	
	 	 	

	
	 	 	 	

	 	
	

	

	 	

	

	 	

Table 12e -- Proximal." and ultimate analiscs, heat content, forms-of-sulfur, frr'-Fwolling index and ash fusion temperature determinations 

for 05 coal samples from indifula.--Continued 

forms of sulfur Ash fusion, temperature C 

Sample 
nwnher 

Air-dried 

loss Sulfate Pyritic Uryanic 

Free 

swelling 

Initial 

deform. soften, fluid 

u193124 0.0 0.02 
.02 
.03 

0.29 
.34 

.36 

0.62 
.73 

.78 

1.0 1,405 1,455 1,490 



	

Table 12f.- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana 

[Values in percent or parts-per-million. Coal ached at 525*C. L means less than the value shown; N, not detected; 8, not determined; S after 
element title indicates determinations by automatic plate reading computer assisted, emission spsctographic analyses. The standard deviation 
of any single answer should be taken as plus 50% and minus 35Z. Methods of analyses for other elements as shown in figures.] 

Sample 
nueoer 

Ash 
(percent) 

Si02 
(percent) 

A1203 
(percent) 

Ca° 
(percent) 

Mg0 
(percent) 

Na20 
(percent) 

K20 
(percent) 

Fe203 
(percent) 

T102 
(percent) 

P205 
(percent) 

Sample 
',tamper 

w190528 8.8 36 14 3.4 U.66 1.1 1.6 25 U.61 1.01. w190528 
w190529 
w190530 

11.9 
9.4 

26 
29 

12 
13 

3.6 
4.2 

.66 

.78 
.70 
.38 

1.4 
1.4 

35 
28 

.56 

.55 
1.01. 
1.0. 

090529 
090530 

090531 8.1 29 15 5.6 .80 .47 1.5 20 .60 1.01. .190531 
w190532 8.6 40 16 3.6 .66 .20 1.8 21 .75 1.01. w190532 

090533 9.2 31 14 1.3 .65 .20 1.6 26 .66 1.01. 090533 
090534 9.2 45 24 .34 .63 .16 1.1 15 .86 1.01. w190534 
w190535 9.2 40 25 .27 .37 .15 1.0 18 .87 1.01. w190535 
w190536 7.4 35 16 .95 .51 .22 .95 20 .99 1.01 090536 
090537 10.5 41 13 1.4 .91 .31 1.5 16 .86 1.01. w190537 

090538 7.9 50 24 1.8 1.3 .54 2.0 3.9 1.0 1.01 w190538 
090539 8.9 50 32 1.2 .65 .22 2.3 2.4 1.2 1.4 w190539 
w190540 7.4 54 26 1.4 .86 .27 2.0 3.8 1.1 1.01. w190540 
w190541 13.0 48 31 .71 .81 .27 2.4 5.0 1.2 1.01. 090541 
w190542 5.3 52 25 .68 .33 .20 1.2 7.0 1.4 1.2 090542 

090543 4.5 52 28 1.6 .73 .27 1.4 3.6 1.4 1.01 090543 
090544 6.0 41 17 1.0 .30 .18 .77 15 1.2 1.01_ w190544 
090545 5.9 50 21 .85 .63 .20 1.1 9.7 1.3 1.01. 090545 
w190546 10.6 36 20 2.6 .73 .26 1.9 21 .73 1.01. 090546 
090547 12.5 33 17 4.0 .48 .26 .82 21 .43 1.01. w190547 

090546 14.8 43 25 .52 .90 .26 2.5 13 1.1 1.01. w190548 
w190929 8.7 33 20 .80 1.0 .22 1.4 36 .90 .49 w190929 
090930 8.7 30 18 .50 .90 .19 1.4 44 .80 .20 090930 
090931 7.7 41 21 .50 1.2 .20 2.1 31 1.1 .03 w190931 
w190932 13.9 30 14 6.4 .96 .21 1.6 38 .70 .20 w190932 

090933 11.9 36 17 7.6 1.4 .31 2.1 24 .80 .60 w190933 
090934 8.6 35 22 .80 .76 .21 1.6 36 .90 .30 w190934 
091034 9.5 42 23 .50 .81 .39 1.3 29 1.3 .20 091034 
w191035 10.3 46 25 .60 .76 .42 1.5 23 1.2 .50 w191035 
w191036 13.5 48 23 .50 .76 .55 1.1 22 1.3 .80 w191036 

w191037 7.1 45 26 1.4 1.2 .62 1.3 17 1.6 1.1 . w191037 
09103/1 4.6 45 24 .80 1.0 .39 1.6 22 1.1 .30 w191038 
091039 12.5 35 16 5.8 .83 .46 1.6 37 .80 .08 091039 
w191040 9.2 42 21 9.5 .98 .61 1.9 13 1.0 .07 w191040 
5191041 7.71 23 14 .80 .63 .78 .60 55 .40 .19 091041 

091042 10.6 36 22 3.2 .98 .53 2.1 25 1.0 1.6 091042 
091043 11.9 38 16 3.3 .86 .42 1.5 33 .80 .10 091043 
w191044 8.6 44 19 4.6 1.1 .66 2.3 19 .90 .20 091044 
.191045 10.1 49 21 2.9 1.2 .67 2.6 20 .90 .30 091045 
5 1 91046 11.9 54 24 .50 1.4 .58 2.8 14 1.1 .06 .191046 



Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Sample S03 Ag-S B-S Ba-S Be-S 8i-S Cd Ce Co Cr Sample 
number (percent) (ppm) (opal) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w190528 2.5 0.54 460G 370 21 51_ 14 110 31 110 090528 
w190529 2.9 .60 4606 270 24 5L 3.1 84 21 100 w190529 
w190530 6.2 .50L 460G 190 20 51_ 1.7 96 32 93 w190530 
w190531 3.9 .63 460G 310 30 51_ 3.6 180 35 13U w190531 
090532 2.5 .72 460G 330 37 Si_ 3.2 93 48 120 w190532 

090533 1.1 .80 460G 250 30 5L 2.2 120 42 110 w190533 
w190534 .78 1.2 460G 450 64 51. 1.5 140 50 140 w190534 
w190535 .75 1.6 460G 330 65 11 2.6 150 89 170 w190535 
w190536 1.5 1.4 4606 370 37 51_ 1.9 240 74 140 090536 
w190537 1.9 1.1 460G 370 31 5 3.4 200 62 130 090537 

090538 2.6 .68 460G 710 45 5t. .50 340 80 170 w190538 
w190539 .59 .62 460G 1,300 48 5L 5.0 380 43 180 w190539 
w190540 1.6 .48 460G 660 61 5L 2.1 350 76 160 w190540 
090541 .59 .84 460G 830 31 5L 3.7 250 35 240 090541 
090542 .69 .74 460G 1,600 100 5L .94 740 160 190 090542 

w190543 2.1 .59 460G 980 89 5L 2.1 620 180 200 w190543 
090544 .51 1.7 460G 550 63 51. .86 300 110 150 090544 
w190545 .77 1.6 4606 390 60 51. 2.4 240 11U 130 w190545 
090546 1.3 .81 4606 320 29 SL .67 170 28 130 090546 
w190547 2.2 .65 460G 320 38 5L 3.1 180 2? 220 w190547 

090548 .85 .87 460G 810 47 5L 1.5 300 28 160 w190548 
w190929 2.0 .54 1,000G 560 40 22L 1.0 210 40 130 w190929 
w190930 1.8 .51 1,000G 190 35 22L 1.1 100 41 110 w190930 
w190931 1.9 .50 1,0006 210 24 22L 1.8 120 120 140 w190931 
w190932 7.5 .52 650 200 22 22L 8.4 72 22 150 w190932 

090933 7.8 .97 1,0006 310 26 22L 23 100 28 240 w190933 
w190934 2.2 .68 1,000G 360 40 22L 4.7 240 43 120 w190934 
091034 1.6 1.2 1,000G 270 44 22L 2.3 200 280 170 w191034 
w191035 1.8 .81 1,0006 490 42 22L 2.2 330 210 170 091035 
w191036 1.3 .86 1,000G 600 37 22L .66 340 100 180 w191036 

091037 3.6 1.8 1.0006 840 61 22L .38 660 6? 250 091037 
w191038 2.0 2.3 1,000G 320 72 22L 2.8 200 250 180 w191038 
w191039 3.3 .19 1,000G 190 19 22L 1.2 88 26 90 w191039 
091040 3.9 .11 1,000G 310 25 22L 1.8 130 40 140 w191040 
091041 2.4 .44 1,000G 250 42 22L 14 140 120 100 w191041 

091042 2.6 1.3 1,000G 460 35 221. 1.0 170 63 140 w191042 
091043 3.6 .88 1,000G 150 21 22L 4.7 59 46 210 w191043 
w191044 
091045 
091046 

3.0 
2.7 
1.5 

.15 

.32 

.32 

1,300G 
1,3006 
1,300G 

390 
360 
340 

16 
17 
36 

29L 
29L 
29L 

2.0 
.96 

2.3 

100 
120 

84 

24 
2d 
5Y 

120 
750 
120 

091044 
u191045 
091046 

CD 
Ch 



Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal simples from Indiana--continued 

Sample Cs Cu Dy-S Er-S Eu Ga-S Gd-S Ge-S uf mo-S Sample 
number (PPm) (ppm) (PP.) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

.190528 
w190529 
.190530 

6.8 
7.6 
6.4 

98 
61 
97 

15L 
15L 
15L 

18 
4.6L 
4.6L 

2.7 
1.8 
2.3 

32 
36 
25 

24 
26 
24 

74 
82 
56 

4.5 
3.4 
3.2 

3.2L 
3.2L 
3.2L 

090528 
.190529 
w190530 

.190531 

.190532 
9.6 
9.3 

130 
90 

15L 
15L 

15 
4.6L 

4.8 
1.9 

37 
38 

32L 
221-

69 
120 

4.8 
4.7 

3.2L 
3.2L 

w190531 
.190532 

090533 9.8 90 15L 14 1.8 38 22L 150 4.3 3.2L .190533 
.190534 7.6 230 15L 22 2.9 7U 22L 230 5.4 3.2L w190534 
.190535 6.5 240 15L 17 2.9 71 22L 260 5.4 3.2L w190535 
.190536 4.1 170 15L 4.61. 5.4 49 22l 130 6.8 3.2L .190536 
090537 4.8 130 15L 4.6L 3.7 43 22L 11U 7.6 3.CL .190517 

090538 
.190539 

10 
15 

140 
270 

29 
48 

8.7 
32 

5.7 
9.4 

82 
86 

22L 
22L 

200 
360 

8.9 
6.7 

6.8 
12 

090538 
.190539 

090540 8.1 170 26 12 6.2 83 22L 250 8.1 7.9 .190540 
w190541 
w190542 

13 
5.7 

220 
300 

15L 
73 

16 
35 

5.2 
17 

78 
120 

22L 
22L 

160 
540 

4.6 
7.5 

15L 
15 

.190541 

.190542 

w190543 6.7 270 46 31 15 100 22L 430 11 12 .190543 
.190544 5.0 180 15L 4.6L 5.0 66 22L 280 8.3 32L .190544 
.190545 5.1 150 15L 11 3.9 50 22L 230 6.8 3.2L .190545 
090546 10 250 15L 13 3.3 69 22L 12 4.7 3.2L .190546 
.190547 5.6 100 15L 51 8.2 83 64 34 8.0 3.2L w190547 

w190548 
.190929 

17 
14 

270 
130 

15L 
32L 

18 
14 

8.0 
4.8 

54 
42 

22L 
29 

120 
170 

6.8 
4.6 

3.2L 
6.8L 

.190548 

.190929 
.190930 13 90 32L 10L 2.4 39 22 160 4.6 6.8L .190930 
.190931 
.190932 

9.1 
7.2 

85 
48 

32L 
32L 

10L 
10L 

1.7 
1.3 

33 
22 

6.8L 
21 

140 
73 

6.5 
3.6 

6.81. 
6.8L 

.190931 

.190932 

w190933 
090934 

10 
9.3 

58 
170 

32L 
32L 

10L 
10L 

1.5 
5.9 

26 
45 

19 
31 

100 
45 

4.2 
S.8 

6.8L 
6.8L 

w190933 
w190934 

.191034 
091035 
.191036 

9.5 
7.8 
6.7 

290 
220 
280 

32L 
32L 
32L 

20 
15 
12 

3.6 
8.9 
6.9 

54 
58 
47 

27 
48 
38 

150 
220 
190 

6.3 
6.8 
8.1 

6.8L 
6.8L 

10L 

.191034 

.191035 

.191036 

w191037 
091038 

5.5 
8.7 

300 
170 

41 
32l 

27 
12 

13 
3.9 

77 
67 

51 
17 

240 
300 

8.2 
8.7 

6.8L 
6.8L 

w191037 
.191038 

.191039 6.4 50 32L 10L 1.6 23 23 69 4.0 6.8C .191039 

.191040 71.6 69 32L 10L 2.3 27 16 130 5.4 6.8L .191040 

.191041 3.9 87 32L 10L 3.0 31 6.8L 76 6.5 6.8L .191041 

091042 12 200 32l 101. 3.6 54 20 130 5.7 6.8L .191042 
091043 5.9 95 32L 10L 1.1 29 6.8L 47 4.2 6.81. .191043 
091044 
.191045 

9.3 
9.9 

69 
87 

43L 
43L 

13L 
13L 

1.9 
2.0 

36 
32 

20 
20 

62 
46 

4.7 
5.0 

9.1L 
9.1L 

.191044 
w191045 

.191046 12 79 43L 13L 2.4 52 9.1L 100 5.9 9.1L w191U46 



Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Sample 
number 

La 
(ppm) 

Li 
(ppm) 

Lu 
(ppm) 

Mn 
(ppm) 

Mo-S 
(ppm) 

Nb-S 
(PP.) 

NO-5 
(ppm) 

Ni-S 
(ppm) 

Pb 
(ppm) 

Pr-S 
(ppm) 

Sample 
number 

w190528 57 51 1 270 100 15L 68L 130 12 17 090528 
w190529 42 36 .8 600 H 15L 68L 100 10L 18 w190529 
w190530 53 45 1 320 38 15L 68L 94 11 14 w190530 
w190531 96 66 1 480 54 15L 68L 140 20 21 w190531 
w190532 47 47 1 420 100 25 68L 140 18 17 w190532 

090533 65 51 1 170 130 17 68L 120 53 19 w190533 
090534 87 180 1 150 21 25 68L 230 130 20 w190534 
w190535 98 140 1 120 24 18 100L 540 190 20 w190535 
w190536 150 140 1 150 38 26 170 660 25U 32L 090536 
w190537 120 100 1 400 46 21 68L 530 340 22 090537 

090538 200 110 1 180 6.6 15L 190 230 100 31 090538 
w190539 210 410 2 110 8.8 15L 270 440 86 62 w190539 

090540 200 120 1 24U 11 24 240 230 88 47 w190540 
090541 150 210 2 86 8.3 15L 160 280 88 24 w190541 

w190542 400 110 2 130 24 30 600 1,000G 260 140 w190542 

w190543 330 110 2 170 15 33 520 1,000G 320 98 090543 

w190544 170 160 2 180 15 25 150 950 390 30 090544 

w190545 140 150 2 1170 8.0 21 93 630 250 24 w190545 

w190546 94 160 2 220 43 15L 68L 210 53 20 090546 

090547 88 150 2 450 31 20 200 140 17 27 090547 

w190548 160 240 1 100 21 15L 68L 160 220 24 090548 

090929 100 99 1 210 29 34 200 130 310 68L 090929 

w190930 57 73 1 100 32 35 78 140 500 100L 090930 

090931 65 89 1 140 16 29 51 270 390 68L 090931 

0904732 36 64 .7 400 110 23 49 80 30 68L 090932 

w190933 50 62 .8L 430 120 28 89 120 44 68L 090933 

w190934 140 98 1 150 27 30 210 160 200 68L 090934 

091034 110 150 1 62 26 44 210 380 600 68L 091034 

091035 180 140 2 64 17 36 300 310 360 100 091035 

091036 190 170 1 71 23 49 330 240 400 110 v191036 

w191037 
091038 
091039 
w191040 
091041 

410 
150 

48 
65 

'91 

110 
60 
90 

100 
40 

3 
2 
.8 

1 
1 

140 
120 
400 
700 
360 

26 
27 
48 
32 
55 

56 
32 
24 
25 
25 

480 
150 

79 
110 
150 

290 
480 

62 
13U 
220 

570 
170 

53 
63 
11 

110 
110 

68L 
baL 
(AL 

091037 
091038 
091039 
091040 
091041 

091042 
w191043 
w191044 
091045 
091046 

100 
34 
58 
59 
42 

110 
52 
56 
60 

100 

.9 

.8 
1 
1 

.8 

260 
400 
300 
200 
100 

32 
67 
98 

120 
19 

29 
15 
17 
28 
20 

140 
56 
82 

100 
62L 

270 
210 
11U 
110 
25U 

230 
86 
15 
16 

17U 

681.. 
68L 
91L 
91L 
91L 

091042 
.191043 
w19104. 
w191045 
w191046 



	

Table 12f.-- Mayor and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Sample 
number 

Pt-S 
(ppm) 

Rb 
(ppm) 

St 
(ppm) 

Sm 
(ppm) 

Sn-S 
(ppm) 

Sr-S 
(ppm) 

Tb 
(ppm) 

Th 
(ppm) 

Tl-S 
(ppm) 

Tm 
(ppm) 

Sample 
number 

w190528 71- 1801- 20 11 151- 140 2.3 341- 4.61- 3.2L w190528 
w190529 71- 130 18 9.2 15L 140 1.7 251- 4.61- 3.2L w19U529 
090530 71- 2201- 19 9.6 15L 120 2.1 32L 4.6L 3.21- 090530 
090531 71- 180 33 23 151- 150 3.6 6U 4.61- 3./1_ w190531 
w190532 7L 160 22 8.1 151- 150 1.2 47 4.61- 3.21- 090532 

w190533 71- 180 21 9.8 15L 120 2.2 76 4.61- 3.2L 090533 
w190534 71- 1701- 43 14 19 380 2.2 76 4.61- 3.21- 090534 
w190535 8 2201- 52 14 151- 340 3.3 96 4.6L 3.21- 090535 
w190536 71. 2601- 34 30 151- 1,100 2.7 81 4.6L 3.21- w190536 
w190537 71- 110 31 22 15L 850 .95 76 4.6L 3.2 090537 

090538 71- 190 43 32 151- 1,100 2.5 76 4.61- 3.21- w190538 
w190539 71- 180 54 46 151- 3,600 7.9 110 4.6L 3.2 090539 

w190540 71- 2601- 43 36 15L 1,800 2.7 68 4.6L 3.21- 090540 

w190541 7L 150 43 24 15L 2,300 3.8 54 4.61- 3.21- 090541 

w190542 7L 3601- 62 87 151- 2,600 7.5 571- 4.6L 3.2L w190542 

w190543 
090544 

71-
7L 

3801-
2701-

71 
47 

73 
28 

151-
15L 

2,100G 
600 

6.7 
5.0 

67L 
67 

4.6L 
4.61. 

3.21-
4.9 

w190543 
090544 

w190545 
w190546 
090547 

71-
71-
7L 

2201-
170 
1601-

42 
35 
52 

22 
15 
30 

15L 
15L 
15L 

470 
240 

1,200 

3.4 
2.8 
7.2 

68 
28 
40 

4.6L 
4.61-
4.61-

3.2L 
3.2L 
3.2L 

090545 
090546 
w190547 

w190548 
090929 
w190930 
090931 

71-
7L 
71-
7L 

240 
150 
200 
190 

52 
34 
29 
25 

37 
24 
10 
9.1 

151-
9.4 
6.8L 
7.5 

2,700 
1,100 

300 
44 

4.7 
2.3 
2.3 
5.2L 

110 
341-
34L 
39L 

4.61-
101-
101-
101-

3.2L 
4.61-
4.61-
4.6L 

090548 
090929 
090930 
090931 

w190932 71- 140 15 6.5 8.4 100 .72 22L 10L 4.6L 090932 

w190933 
w190934 
091034 
w191035 
w191036 

71-
71-
71-
7L 
71-

180 
150 
3101-
2901-
270L 

19 
36 
40 
46 
40 

10 
31 
19 
48 
45 

9.9 
6.81-

11 
6.81-
6.81-

180 
880 
430 
940 

1,600 

.84 
4.7 
2.1 
4.9 
4.4 

251-
35L 
321-
39 
30 

10L 
10L 
10L 
1UL 
1UL 

4.61-
4.61-
4.6L 
4.61-
4.61-

w190933 
w190934 
091034 
091035 
091036 

w191037 
w191038 71-

4001-
4601-

63 
43 

71 
22 

6.81-
11 

2,400 
550 

8.2 
4.31-

41L 
651-

101-
10L 

4.6L 
4.6L 

091037 
W191038 

091039 
091040 
091041 

I 
7L 
71-
71-

1801-
240L 
3001-

17 
23 
26 

8.0 
12 
17 

6.8L 
6.8L 
6.8L 

94 
200 
270 

1.6 
2.21-
2.6 

24L 
331-
39L 

101-
101-
10L 

4.61-
4.61-
4.6L 

091039 
091040 
091041 

091042 
w191043 
w191044 

7L 
7L 
9L 

260L 
210L 
240L 

37 
20 
20 

19 
6.7 

10 

9.8 
12 

9.11-

1,200 
480 
200 

1.9 
.84 

1.2 

38 
251-
35L 

10L 
101. 
131-

4.6L 
4.61-
6.2L 

w191042 
w191043 
091044 

091045 
w191046 

9L 
91-

230L 
2201-

20 
32 

11 
10 

9.1L 
9.1L 

24U 
150 

.99 
1.7 

3UL 
25L 

15 
131-

6.2L 
6.2L 

091045 
w191046 



Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Sample 
number 

U 
(ppm) 

V -S 
(ppm) 

Y-S 
(ppm) 

Yb 
(ppm) 

In 
(ppm) 

Zr-S 
(PP.) 

Sample 
number 

090528 31 170 80 6.8 1,000 590 w190528 
090529 14 150 78 5.0 170 580 w190529 
w190530 15 140 69 6.4 200 110 090530 
w190531 13 240 95 11 280 370 w190531 
090532 4.7 180 94 5.8 560 550 w190532 

w190533 6.5 140 78 6.5 310 450 090533 
w190534 4.3 400 140 6.5 840 590 w190534 
w190535 7.6 520 120 8.7 960 400 u190535 
w190536 5.4 160 89 5.4 250 690 w190536 
w190537 22 190 73 4.8 170 560 090537 

w190538 11 250 87 7.6 190 670 w190538 
w190539 16 340 230 19 540 630 w190539 
090540 12 250 110 6.8 520 700 090540 
090541 15 340 110 9.2 290 470 w190541 
w190542 15 510 220 19 310 810 u190542 

w190543 8.9 340 200 16 840 780 w190543 
w190544 6.7 220 120 10 280 790 w190544 
w190545 3.4L 160 110 6.8 580 600 w190545 
090546 41 330 82 9.4 120 450 w190546 
w190547 35 780 270 19 230 820 w190547 

090548 18 300 100 12 200 400 w190548 
090,29 9.2 190 84 6.9 140 370 w190929 
w190930 11 130 77 5.7 200 260 w190930 
w190931 3.9 140 42 5.2 230 370 w190931 
w190932 49 250 35 2.9 200 240 w190932 

w190933 73 550 56 4.2 750 380 w190933 
w190934 12 170 99 8.1 600 330 w190934 
091034 6.3 190 120 7.4 410 470 091034 
w191035 7.8 190 130 11 760 360 091035 
w191036 8.1 200 120 10 76 740 091036 

w191037 9.6 240 180 14 130 520 w191037 
091038 11 190 110 8.7 2,500 390 w191038 
wV91039 9.6 130 47 4.0 76 340 w191039 
091040 7.6 170 86 5.4 180 430 w191040 
w191041 21 140 110 6.5 3.500 170 091041 

w191042 18 220 64 6.6 87 340 w191042 
.191043 44 170 52 4.2 960 240 w191043 
091044 33 200 50 3.5 120 210 091044 
w191045 SO 280 67 4.0 100 360 w191045 
w191046 12 150 54 5.0 1,900 190 w191046 



 

Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Sample 
number 

Ash 
(percent) 

5i02 
(percent) 

A1203 
(percent) 

Ca0 
(percent) 

My0 
(percent) 

Na20 
(percent) 

K20 
(percent) 

Fe203 
(percent) 

TiO2 
(percent) 

P205 
(percent) 

Sample 
number 

091047 5.1 39 21 0.80 1.0 0.57 1.5 3U 1.0 0.10 .191047 
091048 7.5 16 10 .60 .61 .50 .50 66 .50 .60 .191048 
w191049 10.0 56 23 .50 1.4 .31 2.9 14 1.2 .10 091049 
w191050 6.5 14 8.0 1.8 .56 .58 .40 69 .50 .09 .191050 
091051 11.3 37 22 3.2 1.0 .73 1.9 29 1.1 1.3 091051 

.191052 15.7 17 9.0 27 .80 .45 .70 15 .40 .10 .191052 
w191053 14.5 31 14 4.5 1.1 .45 1.9 34 .70 .50 091053 
.191054 13.0 37 18 7.1 .98 .49 1.4 25 .80 .07 091054 
.191055 9.0 37 20 .60 .86 .57 1.6 35 .90 .20 w191055 
.191056 7.2 50 28 .30 .98 .40 2.2 13 1.2 .31 w191056 

w191057 9.8 23 13 8.9 .81 .39 1.4 35 .60 .30 091057 
w191058 9.5 39 18 4.6 1.1 .69 1.9 27 .90 .29 w191058 
.191059 14.5 31 16 6.2 .81 .67 1.1 36 .7U .02 091059 
w191060 21.4 21 11 23 .76 .23 .808 18 .4U .30 091060 
.191061 10.0 42 19 4.8 1.1 .73 2.2 23 .90 .70 091061 

091062 7.3 28 19 .60 .58 .63 .50 47 .40 .30 .191062 
091204 47.7 46 31 .06 .83 .22 2.9 10 1.3 .U2 .191204 
.191205 17.9 52 24 .40 .43 .17 1.6 16 1.5 .03 091205 
.191207 27.8 54 33 .10 .61 .25 2.7 2.1 1.4 .10 .191207 
w191208 31.7 54 34 .20 .96 .25 3.1 2.0 1.3 .10 .191208 

091209 25.7 47 32 .30 .73 .21 2.6 8.3 1.4 .40 .191209 
w191211 19.2 53 36 .3U .56 .22 2.5 2.4 1.4 .30 .191211 
w191212 43.7 52 33 .20 .96 .26 3.1 2.1 1.2 .30 .191212 
091213 35.1 48 31 .30 .45 .20 2.5 11 1.2 .30 .191213 
.191215 44.7 57 29 .10 .83 .23 3.6 4.4 1.3 .02 .191215 

w191216 38.7 58 29 .20 1.0 .22 3.4 3.9 1.3 .01 .191216 
w191220 28.5 39 24 .20 .78 2.7 28 .90 .05 .191220 
.191222 29.7 47 30 .20 1.0 .30 3.8 14 1.1 .03 091222 
.191224 5.4 13 5.4 .70 .51 .32 .80 73 .70 .41 .191224 
.191225 48.1 6.0 .9 8 .07 .02 .07 75 .09 .191225 

w191227 5.4 15 8.2 .60 .28 .21 .60 69 .60 .20 .191227 
.191228 33.2 60 24 .10 1.3 .65 2.8 5.6 1.2 .40 .191228 
.191433 19.5 21 7.8 3.7 .33 .13 .80 58 .50 .05 .191233 
091239 31.2 26 9.9 17 .51 .39 1.2 23 .40 2.2 .191239 
091245 30.2 52 23 .20 1.7 .52 4.3 8.2 1.0 .02 .191245 

091248 34.7 40 16 .20 1.2 .18 2.8 31 .70 .30 .191248 
091276 45.9 5.9 .7 .07 .10 .02 .01 83 .10 8 .191276 
.191277 20.5 36 18 7.2 1.2 .23 2.2 24 .80 3.9 .191277 
091279 19.7 59 22 .30 .98 .25 3.9 3.7 1.7 .02 w191279 
092614 12.1 30 13 8.8 .56 .30 1.4 31 .68 .04 w192614 



	

Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Sample S03 Ag-S B-S Ba-S Be-S Bi-S Cd Ce Co Cr Sample 
number (percent) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (porn) (ppm) (ppm) number 

091047 1.8 3.8 1,300G 250 72 29L 4.6 160 270 140 091047 
w191048 1.9 1.7 1,3006 160 62 29L 2.4 40 160 170 091048 
w191049 1.5 .36 1,3000 360 40 29L 1.2 100 65 140 w191049 
w191050 3.2 1.3 1,3006 170 72 29 2.2 31 78 91 w191U50 
091051 3.0 1.3 1,3006 680 38 291. .86 160 49 15U w191051 

w191052 15 .13L 910 240 12 29L .48 32 14 55 v191052 
w191053 3.2 .31 1,3006 320 19 29L 1.9 83 39 110 w191U53 
091054 3.3 .39 1,3006 200 24 29L .74 46 65 120 w191054 
w191055 2.1 .62 1,300G 240 36 29L 13 12U 9U 110 091055 
091056 1.1 .56 1,3006 340 48 29L 27 120 9U 160 w191056 

091057 5.6 .38 840 240 27 29L 8.2 71 22 91 091057 
w191058 4.7 .21 1,3006 270 25 29L 1.6 84 26 120 w191058 
w191059 4.9 .47 1,300G 170 21 29L 1.2 41 7J 110 091059 
091060 16 .131. 600 280 12 29L 1.5 56 20 70 091060 
w191061 4.0 .13L 1,3006 440 31 29L 2.3 80 35 160 091061 

w191062 2.1 .47 1,3006 210 46 29L 22 160 100 120 091062 
091204 2.7 .23 190 450 10 40L 2.7 94 43 120 091204 
w191205 1.5 .76 650 440 32 40L .34 95 53 210 091205 
091207 .80 .21 350 600 21 40L .14 150 33 150 091207 
091208 .70 .191_ 360 700 17 40L .20 100 21 140 091208 

w191209 1.5 1.7 400 980 17 40L .90 250 90 160 091209 
w191211 1.0 .29 520 760 37 401_ .101- 200 47 190 w191211 
w191212 .70 .19L 230 570 11 40L .101. 96 16 140 w191212 
091213 2.2 2.7 320 630 15 40L 1.9 160 120 140 091213 
091215 1.2 .36 240 740 11 40L .62 130 58 150 091215 

w191216 1.1 .35 230 690 12 40L .18 120 57 150 091216 
w191220 3.8 1.5 550 440 31 40L 1.3 190 47 190 w191220 
w191222 1.9 .36 700 1,900 21 43L 5.5 110 15 140 w191222 
W191224 5.0 6.2 1,400 330 100 52L 1.0 56 150 340 w191224 
w191225 18 .64 57 33 4.5 52L .22 4.2 S5 8.5 w191225 

091227 2.6 4.5 500 210 130 52L 1.1 56 170 130 091227 
w191228 1.6 .29 200 2,000 15 52L .38 370 45 240 091228 
0/1233 
W191239 

1 5.1 
14 

1.2 
.24L 

200 
480 

21U 
350 

31 
15 

52L 
52L 

2.5 
.62 

36 
150 

13 
26 

66 
77 

w191233 
091239 

091245 2.8 .27 450 540 20 38L 15 89 28 130 w191245 

w191248 4.9 .39 310 400 12 38L 4.9 66 34 91 091248 

.191276 8.4 .97 25L 18 1.8 36L 1.3 4.4 2.0 6.8 w191276 

w191277 4.4 3.0 580 680 19 36L 28 170 93 120 w191277 

091279 2.2 .79 650 530 25 36L .52 120 16 120 w191279 

092614 5.5 .20 1,0006 240 26 22L 2.3 58 42 100 092614 



	

 

Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Sample 
number 

Cs 
(PPm) 

Cu 
(ppm) 

Dy-S 
(ppm) 

Er-S 
(ppm) 

Eu 
(ppm) 

Ga-S 
(ppm) 

Gd-S 
(ppm) 

Ge-S 
(ppm) 

Hf 
(ppm) 

.0-3 
(ppm) 

Sample 
number 

091047 7.8 160 431 13 3.1 86 25 400 5.9 9.11 w191047 
w191048 
091049 

4.0 
13 

140 
66 

431 
43L 

13L 
131 

1.5 
2.1 

92 
48 

9.11 
19 

280 
170 

4.0 
6.0 

9. 1 L 
9.1L 

w191148 
.191049 

w191050 
w191051 

111 
13 

90 
170 

43L 
431 

13L 
13L 

2.0 
2.7 

120 
50 

9.11 
4U 

260 
120 

6.21 
5.3 

9.1L 
9.11 

w191050 
.191051 

.191052 

.191053 
w191054 

2.5 
7.6 
6.9 

49 
76 
65 

43L 
431 
431 

13L 
13L 
13L 

.76 
1.5 
.92 

21 
38 
34 

19 
9.11 

25 

13 
17 

110 

2.5 
4.1 
3.8 

9.1L 
9.1L 
9.1L 

.191052 

.191053 

.191054 

091055 
.191056 

8.9 
9.7 

78 
100 

43L 
43L 

17 
15 

2.8 
2.4 

38 
38 

9.11 
13 

100 
150 

4.4 
5.6 

9.1L 
9.1L 

w191055 
091056 

091057 
.191058 
w191059 
w191060 
091061 

6.1 
7.4 
4.1 
3.7 
9.0 

51 
71 
97 
64 

110 

431 
43L 
43L 
431 
43L 

131 
131 
13L 
131 
131 

1.6 
1.5 
.83 

1.4 
2.0 

35 
34 
34 
19 
43 

9.11 
9.11 
9.11 

20 
9.11 

43 
60 
87 
13 
64 

3.1 
4.2 
3.4 
2.8 
6.0 

9.11 
9.11 
9.1L 
9.1L 
9.1L 

091057 
.191058 
w191059 
.191060 
.191061 

091062 
091204 
w191205 
w191207 
w191208 

4.1 
13 
8.4 

13 
16 

80 
55 

210 
160 

86 

51 
591 
591 
591 
59L 

131 
191 
19L 
19L 
191 

4.2 
1.5 
1.5 
1.9 
1.9 

36 
35 
29 
43 
47 

36 
131 
13 
131 
13L 

80 
8.6L 

55 
11 
27 

2.7 
4.6 

11 
5.4 
5.4 

9.11 
13L 
131 
131 
13L 

.191062 

.191204 
w191205 
091207 
w191208 

w191209 
w191211 
w191212 
w191213 
w191215 

14 
9.9 

17 
9.4 

13 

210 
220 

69 
160 

62 

591 
591 
591 
591 
591 

191 
19L 
191 
19L 
191 

5.4 
3.0 
1.4 
6.4 
2.0 

48 
44 
44 
45 
43 

21 
16 
131 
16 
131 

35 
19 
8.6L 

36 
8.6L 

6.6 
5.7 
4.8 
4.3 
6.0 

131 
131 
131 
13L 
13L 

w191209 
w191211 
w191212 
w 191213 
w191215 

.191216 
w191220 
w191222 
091224 
w191225 

11 
12 
18 
171 

.8 

60 
840 
200 
330 

41 

591. 
591 
631 
76L 
761 

191 
191 
201 
24L 

1101 

1.7 
1.9 
2.2 
2.6 
.33 

36 
44 
60 

110 
29 

131 
13L 
141 
161 
24L 

8.9 
40 
76 

900 
21 

5.9 
7.0 
6.1 

20 
.4 

131 
13L 
141 
24L 
16L 

w191216 
w191220 
w191222 
w191224 
091225 

091227 
091228 

i 3.7 
14 

160 
70 

761 
761 

241 
241 

2.6 
7.8 

140 
33 

33 
18 

1,100 
111 

3.7 
17 

161 
161 

091227 
.191228 

091233 
w191239 

5.6 
4.5 

21 
100 

761 
761 

241 
241 

.77 
3.3 

45 
33 

161 
241 

50 
140 

2.1 
3.8 

161 
16L 

w191233 
091239 

091245 12 37 551 181 1.6 45 121 51 7.9 121 w191245 

w191248 
w191276 
w191277 
w191279 
.192614 

6.9 
2.21 
7.3 

17 
6.6 

29 
14 
96 

100 
100 

551 
531 
53L 
53L 
32L 

181 
171 
26 
171 
10L 

1.2 
.15 

11 
1.1 
1.3 

34 
26 
66 
32 
35 

12L 
11L 
72 
11L 
10L 

45 
7.81 

28 
34 
80 

7.2 
1.1L 
4.9 
6.6 
4.1 

121 
11L 
17L 
11L 

7.0L 

w191248 
.191276 
.191277 
.191279 
.192014 



Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Sample La Li Lu Mn Mo-S Nb-S Nd-S Ni-S Pb Pr -S Sample 

number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (PPm) (ppm) (ppm) (ppm) number 

091047 98 57 2 140 44 39 130 910 550 911 w191047 
091048 27 31 1 170 94 40 621 950 400 911 w191048 
091049 50 78 1 100 23 31 62L 32U 120 911 w191049 
091050 15 19 2 200 27 31 76 760 610 911 w191050 
w191051 97 120 .9 220 47 46 160 25U 270 110 w191051 

w191052 19 31 .6 260 13 7 62L 52 10 911 091052 
w191053 41 110 .7 270 31 34 62L 72 10 911 w191053 
w191054 23 180 .8 690 24 29 62L 210 120 91L 091054 
w191055 67 90 1 110 63 32 110 310 150 911 w191055 
w191056 69 110 1 71 67 29 94 380 89 911 w191056 

091057 41 38 1 420 70 17 75 92 101 911 091057 
w191058 42 45 1 330 95 32 62L 96 10 91L w191058 
w191059 21 160 .7 620 31 27 621 210 560 911 w191059 

w191060 28 61 .5 720 24 12 88 71 13 911 w191060 
w191061 40 68 11 340 21 46 110 98 15 911 w191061 

w191062 82 60 1 320 34 15 130 250 101 120 091062 
w191204 57 300 .6 90 4.01 13 861 1301190 61 091204 

w191205 SO 210 1 70 19 49 110 350 160 1301 w191205 

w191207 94 250 .7 50 4.01 24 97 74 110 1301 w191207 

w191208 66 270 .9 100 4.01 24 861 73 74 1301 w191208 

w191209 150 290 1 38 11 23 270 490 130 1301 w191209 

w191211 120 210 1 120 4.01 31 150 10 120 1301 w191211 

091212 59 320 .9 60 4.01 21 861 60 65 1301 w191212 

091213 91 300 1 25 11 19 170 370 94 1301 w191213 

w191215 69 .9180 85 4.01 32 94 240 90 1301 w191215 

74 w191216w191216 65 190 .8 170 4.01 27 861 280 1301 
180 .41 120 39 35 100 270 440 1301 w191220091220 8 

120 1401 w191222w191222 67 250 1 100 10 12 931 150 
19 14 2 300 150 160 1101 880 3,500 2401 w191224 

091225' 21 11 .2 250 74 81 90 
w191224 

1101 180 1601 W191225 

091227 19 28 2 140 190 110 1101 1,500 4,300 1601 091227 
40 310 120 40 1601 w191228w191228 210 170 2 210 5.21 
21 1101 60 14 1601 w191233w191233 21 41 .5 270 230 

w191239 71 29 2 1,600 130 15 210 170 36 1601 w 191239 

w191245 53 52 .7 280 3.8L 41 811 120 36 1201 w191245 

6.4 10 811 130 81 1201 w191248 
1101 w191Z76 

w191248 20 43 .6 200 
w191276 4 101 .21 18 100 8 78L 11 101 

1101 w 191277w191277 68 62 2 170 14 23 190 230 230 
130 1101 w1Y1279.191279 76 330 .5 82 29 16 781 74 

w192614681.192614 25 100 .8 490 26 23 461 lou 55 



 

 

Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Rb Sc Sm Sn-S Sr-S Tb Th T(-S T. Sample 
number (ppm) 
Sample Pt-S 

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w191047 91 3901 37 16 15 400 3.9 59L 131 6.2L 091047 

w191048 9L 2701 61 5.3 17 52 2.7 40L 131 6.21 091048 

091049 9L 2501 33 9.0 9.11 190 2.0 301 13L 6.21 w191049 

9L 2901 52 7.7 13 56 1.5 461 131 6.21 .191050091050 
091051 91 2001 28 15 9.11 1,600 1.8 27L 131 6.2L 091051 

1501 15 3.8 9.11 420 .64 191 131 6.2L w191052091052 9L 
17 6.9 9.11 250 .69 21L 131 6.21 .191053091053 9L 100 
25 4.6 9.11 160 1.5 23L 131 6.2L u191054091054 91 120 

w191055 9L 2201 22 12 9.2 390 2.2 331 13L 6.21 w191055 
11 17 250 2.8 56 131 6.21 w191056091056 9L 150 28 

170L 15 8.2 9.11 130 1.0 311 13L 6.21 091057 

.191058 91 95 

.191057 9L 
17 7.4 9.4 160 2.11 32L 131 6.21 .191058 

3.4 9.11 120 1.4 28 13L 6.21 w191059w191059 91 100 20 
16 6.5 9.11 520 1.4 141 13L 6.2L .191061)w191060 91 100 

170 22 10 9.11 310 1.0 301 131 6.2L w191061w191061 9L 

2201 37 21 9.11 280 2.7 411 131 6.21 w191062
w191062 91 

8.2 13L 130 1.5 15 19L 8.61 091204w191204 101 170 27 
39 8.9 13L 280 1.7 39 19L 8.61 w191205w191205 101 120 

1.4 50 19L 8.61 09120741 11 131 490 
170 30 9.5 131 400 1.6 28 191 8.6L 091208091207 101 130 

w191208 101 

41 27 131 1,500 3.5 35 191 8.61 w191209 

160 51 16 13L 1,000 2.1 57 191 8.6L .191211091209 101 180 
091211 101 

1.6 30 191 8.61 .191212101 150 29 7.1 131 250 
13L 670 4.0 34 19L 8.61 .191213

w191212 
w191213 101 110 32 25 

9.4 131 210 1.8 22 191 8.6L 091215
w191215 101 200 27 

29 8.5 13L 170 1.3 26 191 8.61 w191216w191216 101 160 
400 1.4 63 281 8.6L .191220w191220 101 141 18 6 131 

141 340 1.7 37 201 9.3L .191222
091222 101 240 38 9.8 

78 9.3 50 220 1.9 93 241 111 w191224091224 201 4101 
1.5 .42 161 18 2.1 6.2L 241 11L .191225w191225 201 64 

111 .19122713 161 400 3.7 56L 241 
45 24L 11L 091228

091227 201 4101 76 
42 39 16L 2,200 4.2 

3.1 15L 241. 11L w191233
w191228 201 250 
w1912331 200. 1701 9.2 3.1 161 93 
w191239 201 87 15 20 16L 1,500 2.6 58 24L 11L .191239 

29 7.3 121 180 .99 15 181 8.11 091245091245 101 190 

12 18L 8.11 091248150 14 5.2 121 100 .86 
w191276 101 781 .65 
w191248 101 

1.1 111 16 1.5L 6.5L 171 7.8L .191276 
17L 7.8L 09127741 36 11L 530 10 20 

36 171 7.81 .191279
w191277 101 140 
w191279 101 170 20 7.1 111 950 1.0 

5.0L 092614
092614 71. 83 25 B 7.°L 210 1.7 25L 101 



	 	 	 	 	 	
	
	 	
	 	 		

 

Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Sample V -S Y-S Yb /n Zr-S Sample 

number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

w191047 14 210 130 7.8 3,300 280 091047 
091048 17 420 90 6.7 900 720 091048 
091049 10 160 72 5.0 560 350 w191049 
091050 11 170 86 4.6 1,500 240 w191050 
091051 19 270 86 4.4 70 630 w191051 

w191052 13 100 40 3.2 120 150 091052 
w191053 4.1 150 48 2.1 240 430 091053 
091054 5.4 160 51 3.1 150 320 091054 
w191055 7.8 150 98 5.6 420 310 091055 
w191056 9.7 170 87 5.6 500 320 w191056 

w191057 18 240 48 3.1 350 150 w191057 
w191058 38 700 47 3.2 200 390 w191058 
w191059 3.4 160 46 2.8 270 290 w191059 
091060 18 160 62 3.3 300 290 091060 
w191061 4.0 240 80 4.0 1,400 630 091061 

w191062 33 160 130 6.8 2,100 130 w191062 
091204 6.5 190 40 3.8 1,400 150 091204 
091205 7.8 310 80 4.5 290 1,200 091205 
091207 15 280 48 4.7 110 250 091207 
w191208 9.5 230 55 4.4 140 240 091208 

091209 18 320 98 7.0 200 230 091209 
091211 19 360 76 5.2 74 310 w191211 

091212 8.7 210 44 3.9 100 200 w191212 

w191213 14 250 94 6.8 580 160 091213 

w191215 5.8 210 65 4.7 620 270 w191215 

w191216 . 6.2 190 48 4.4 280 250 w191216 
w191220 21 530 47 3.9 250 530 w191220 

091222 9.8 310 50 4.7 780 200 w191222 

w191224 78 1,100 100 9.3 85 2,600 w191224 

w191225 .421 15 3.61. 17 21 12 w191225 

091227 100 290 160 7.4 110 740 091227 

w191228 11 310 95 9.6 140 710 091228 

w191233 7.7 190 38 2.1 72 290 w191233 

w191239 130 260 220 6.7 54 230 091239 
w191245 6.0 280 60 5.3 11,000 890 W191245 

091248 4.9 180 33 4.0 3,000 480 091248 

w191276 .441 7.0 4.2 .91. 23 7.81 .191276 

091277 12 130 310 15 5,200 180 w191277 

091279 11 160 29 4.1 22 170 w191279 

092614 12 160 74 6.6 870 340 .192614 



	  

 

 

Table 12f.-- Major and minor oxide and trace element comlositi,onof the laboratory ash of 108 coal aamj1lea from Indiana-continued 

Sample Ash 5102 Al203 CaO m 410 Na20 K20 Fe203 TIO2 P205 Sample
(number (percent) (percent) (percent) (percent) p ercent) (percent) (percent) (percent) (percent) (percent) number 

w192615 12.7 37 15 7.8 W.70 0.32 1.7 24 0.81 0.07 w192615 
w192616 9.6 14 8.6 .75 .23 .07 .35 7U .23 .04 .192(516 
w192617 9.2 12 8.7 .74 .25 .05 .38 71 .23 .U5 wiyeol? 

w192618 7.3 20 14 1.2 .41 .13 .8U 56 .44 .10 w19261 8 
w192619 7. 1 21 14 1.3 .45 .12 .93 55 .45 .11 w1920Y 

.83 .24 1.5 19 .69 .06 w192620w192620 15.2 42 15 B.4 
w192621 14.1 41 14 1.2 .65 .14 1.4 35 .75 .34 w192021 

42 17 .78 .81 .25 2.0 28 .9U .05 w192622w192622 8.7 
w192623 14.1 38 .6017 .46 .O9 1.0 37 .64 .20 w192623 
w192624 11.7 32 14 5.6 .45 .46 1.3 36 .69 .U4 w192624 

.51 .43 1.4 31 .67 .04 w192625w192625 15.7 35 12 7.3 
,90 .51 2.1 29 .8U .26 w192626w192626 9.4 35 14 6.1 
,93 .49 2.1 22 .75 .24 w192627w192627 12.9 35 15 10 

.28 4.2 6.9 1.2 .26 w192628w192628 16.5 53 26 .56 
;83 .19 2.1 11 1.0 .33 w192629w192629 4.5 45 27 1.2 

58 .18 1.4 40 .90 .09 w192630w192630 9.4 30 17 2.7 e 
w192631 10.0 26 15 4.1 1;1 .14 1.4 46 .78 .11 w192631 

e 43 .16 1.3 b.5 1.7 .42 W192632w192632 6.0 55 28 .67 
e 43 .16 1.1 9.2 1.6 .63 w192633w192633 5.6 53 28 .75 

51 .03 8 8 B 8 w192634w192634 16.9 

16 .77 .17 2.3 36 .91 1.6 w192635w192635 9.8 38 
w192636 10.1 35 14 5.2 .17 1.8 33 .76 .O5 w192636 

.15 1.6 20 1.3 1.1 w193119w193119 9.3 45 21 .92 
w193120 8.0 60 26 .51 1.2 .38 3.1 3.5 1.3 .05 w193120 

51 .20 1.1 .64 .14 w193121w193121 11.9 25 11 6.4 38 

19 6.1 1.0 .30 2.6 10 .96 .06 w193122w193122 10.2 47 
w193123 11.4 32 16 9.1 80 .17 2.2 23 .83 .C7 w193123 

.28 3.1 9.0 1.3 .68 w193124w1,93124 6.3 51 27 1.4 1. 1 



Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Sample S03 Ag-S 8-S Ba-S 8e-S 8i-S Cd Ce Co Cr Samplenumber (percent) (ppm) (ppm) (PPm) (PPm) (ppm) (ppm) (ppm) (ppm) (PPm) number 

w192615 5.1 0.101 1,0006 280 19 22L 2.0 63 48 91 092615092616 1,4 .90 1,0006 80 44 221 .25 o3 85 73 r192616
w192617 1.4 .90 1,0006 84 48 221 .32 110 180 75 w192617 
w192618 2.1 .70 1,0006 100 32 221 3.1 11U 130 99 w192618
092619 2.0 .70 1,0006 120 32 221 3.1 130 380 130 w192619 

w192620 7.2 .101 1,0006 640 25 7.7221 170 24 86 w192620
w192621 1.9 .40 1,0006 140 25 221 .46 110 65 100 w192621 
w192622 1.5 .80 1,0006 160 40 221 7.2 100 56 170 w192622 
w192623 1.4 .20 1,0006 220 30 221 .40 860 230 87 w19262 3 
w192624 3.6 .40 1,0006 190 24 221 772.7 45 96 w192624 

w192625 4.2 .20 1,000G 170 17 221 5.2 70 55 90 w192625 
w192626 3.3 .20 1,0006 270 26 221 1.1 53 32 160 w192626 
w192627 3.5 .101 1,0006 410 20 221 1.2 54 40 130 w192627 
w192628 .65 .50 1.0006 430 21 170221 .10 79 150 w192628 
w192629 .91 1.3 1,000G 380 70 221 1.4 240 240 130 w192629 

092630 2.5 .30 1.0006 190 41 221 .39 110 30 110 w192630 
w192631 2.9 .30 1,0006 130 40 221 .57 90 33 93 w192631 
w192632 .65 .90 1,0006 360 70 221 .38 330 190 220 w192632 
w192633 .97 1.4 1,0006 350 69 221 3.6 500 18U 200 w192633 
w192634 Ei 8.3 1,000G 110 92 221 3.0 12 60 20 w192034 

w192635 .89 .50 1,0006 190 32 221 .56 100 49 130 w192635 
w192636 5.0 1,0006 140.20 26 221 .88 50 32 110 w192636 
w193119 .84 .50 1,0006 920 45 221 1.2 250 35 130 w193119 
w193120 .28 .20 1,0006 350 43 221 3.5 110 11U 150 w193120 
w193121 5.0 .60 1,0006 12U 23 221 7.2 76 53 99 w193121 

093122 4.1 .10 1,0006 350 23 221 1.9 88 23 130 w193122 
w193123 5.0 .20 1,000G 350 19 221 2.2 88 18 93 w193123 
w193124 .99 .40 1,0006 410 38 221 1.5 190 33 160 w193124 



	 	
	 	
	 	
	 	
	 	

	 	
	 	
	 	
	 	
	 	

	

		 	

	

	 	 	

	

	 	 	
	 	 	

	

		 	

	

	 	 	 	 	

	

	 	 	 	 	

	

	 	 	 	 	

	

	 	 	 	 	

	

	 		 	 	

	 	 	 	 	
	 	 	 	 	
	 	 	 	 	
	 	 	 	 	
	 		 	 	

Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Ga-S Gd-S Ge-S Hf Ho-S Sample
Sample Cs Cu Dy-S Er -S Eu 

(ppm) (ppm) (ppm) (ppm) (ppm) number 
number (ppm) (ppm) (ppm) (ppm) (ppm) 

29 10L 84 4.7 7.0L w19261 51.5092615 7.1 97 32L 10L 
57 11 45 1.0 7.UL w19261610L 2.9w192616 5.2L 180 32L 
63 19 82 2.2 7.0L w19261713w192617 5.4L 170 32 3.3 
85 13 21U 4.1 7.0L w19261 8 

w192618 5.5 150 32L 10L 4.0 
97 11 220 4.2 7.0L w192619 

092619 7.0L 150 32L 10L 3.9 

25 10L 87 4.6 7.OL w1926204.1092620 4.6 73 32L 10L 
29 15 91 2.8 7.0L w192621 

w192621 9.2 120 32L 10L 3.9 
15 90 4.6 7.0L w192622 

w192622 8.0 120 32L 10L 2.2 32 
24 86 120 3.5 2U w19262317w192623 8.5 120 62 32 
30 7.OL 59 4.3 7.0L w192624 

w192624 6.0 130 32L 10L 2.1 

24 10L 71 3.8 7.0L w192625 
w192625 5.7 110 32L 10L 1.8 

32 7.0L 77 6.4 7.0L w192626 
092626 7.4 72 32L 10L 1.2 

95 4.7 7.UL w192627 
092627 7.8 63 32L 10L .85 33 7.0L 

40 7.0L 79 6.1 7.0L w192628 
w192628 16 150 32L 10L 2.5 

63 19 280 4.4 7.0L w192629 
w192629 6.7 250 32L 10 3.8 

45 17 170 5.3 7.0L .192630 
092630 11 110 32L 10L 2.6 

45 10L 180 4.0 7.UL w192631 
w192631 9.0 85 32L 10L 1.9 

w192632 
w192632 5.0 260 32L 15 9.5 49 35 190 8.3 7.OL 

54 38 170 8.9 10L w19263315 16 
130 7.0L 920 .6 7.OL w192634w192633 5.4 300 32L 

w192634 1.8L 190 32L 10L .59 

39 7.0L 100 5.1 100L w192635 
w192635 7.1 76 32L 10L 1.6 

31 7.0L 89 4.0 7.0L w192636
10L 1.6w192636 5.9 100 32L 

44 36 150 6.5 7.0L w193119 
w193119 7.5 200 32L 12 7.3 

45 8.0 230 6.3 7.0L w193120 
w193120 13 120 32L 10 2.3 

12 10L 81 3.4 7.0L w193121 
w193121 5.0 62 32L 10L 1.7 

26 14 43 4.9 7.0L w1931221.9w193122 11 71 32L 10L 
19 10L 43 3.5 7.0L w193123 

w193123 7.9 96 32L 2.012 
39 18 140 6.3 7.01. w193124 

w193124 11 190 32L 13 3.7 



Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Sample La Li Lu Mn Mo-S Nb-S Nd-S NI -S Pb Pr-S Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) numuer 

092615 31 87 2 360 7.0 11 46L 150 49 68L w192615 
w192616 21 58 1 130 16 13 54 230 260 68L w192616 
092617 43 68 1 140 21 16 140 240 250 68L 092617 

w192618 41 110 3 200 14 7 46L 430 240 68L w192618 
092619 56 120 1 200 15 11 70 480 230 68L w192619 

w192620 86 48 .7 620 15 8 81 160 60 68L 092620 
w192621 57 58 1 230 30 13 81 190 13U 68L .192621 
w192622 46 55 2 280 65 17 46L 220 32U 68L w192622 

w192623 440 58 3 190 19 14 390 350 160 130 .192623 
w192624 43 97 2 390 21 14 46L 140 45 68L .192624 

u192625 38 71 1 460 19 9 46L 170 60 68L 0192625 
w192626 32 58 1 600 24 22 46L 60 55 68L w192626 

092627 31 69 .8 660 10 18 46L 59 28 68L 092627 

w192628 100 170 1 140 7.0 10 69 19U 11U 68L w192628 

w192629 180 140 2 120 21 13 160 500 170 68L w192629 

w192630 53 78 1 270 19 20 77 110 400 68L 092630 
092631 40 54 1 250 11 7 46L 95 510 68L .192631 

w192632 180 170 2 56 8.0 9 280 1,100 350 71 w192632 

w192633 250 140 2 67 7.0 24 300 1,300 410 68L w192633 

092634 6 87 .6 130 19 25 46L 3,100 1,400 68L w192634 

092635 61 65 1 200 19 25 54 230 290 68L w192635 

w192636 20 47 1 560 23 9 46L 86 300 68L 092636 

w193119 130 130 1 91 5.0 22L 170 210 65 68L w19311 9 

w193120 62 85 1 140 10 28 57 510 490 68L w193120 

u193121 25 33 .8 1,000 77 22L 46L 320 120 68L 0193121 

w193122 49 47 1 490 90 20 65 100 31 68L w193122 

w193123 44 51 .9 570 34 22L 46L 77 31 68L w193123 

w193124 95 90 2 120 84 22 130 230 120 68L w193124 



	 	 	 	 	 	 	 		 	 	

	 			 	 					 	

Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples from Indiana--continued 

Sample Pt-S Rb St Sm Sn-S Sr-S Tb Th 1l-S Tm Sample 

number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number 

092615 7L 94 18 8 7.OL 130 1.6 241. 101 5.01 w192615 
w192616 7L 1001 44 U 8.0 45 3.1 311 101 5.UL w192616 
w192617 71 981 33 B 7.01 90 2.2 331 101 5.UL .192617 
w192618 7L 1501 60 8 11 130 4.1 411 101 5.01 w192618 
w192619 7L 1501 55 8 12 120 4.2 421 1OL 5.01 w192619 

092620 7L 66 21 8 7.01 140 2.0 201 10L 5.OL w192620 
w192621 7L 110 18 8 7.01 88 2.8 21L 1UL 5.01 w192621 
092622 71 110 23 8 7.01 89 3.4 34L 1OL 5.UL w192622 

.192623 7L 1601 16 d 7.01. 40 13 21L 101 5.01 w1926/3 
092624 71 1201 29 8 7.01 110 4.31 261 101 5.OL 092624 

w192625 7L 110 20 8 7.01 95 3.21 25 101 5.01 w192625 
w192626 7L 130 22 B 7.01. 140 4.31 32L 101 5.01 w192626 

w192627 71 160 22 8 7.OL 180 3.11 23L 10L 5.OL w192627 
7.01 680 1.8 18L 101 5.01 092628 

w192629 7L 180 36 B 671 
w192628 7L 200 33 B 

21 970 8.91 101 5.OL w192629 

110 33 8 7.0L 170 3.2 321 1UL 5.0L w192630 

092631 7L 110 
w192630 7L 

33 8 7.01 140 4.01 3UL 1JL 5.0L 092631 
B 7.OL 1,300 5.0 501 101 5.OL w192632w192632 7L 100 58 

w192633 71 1801 66 B 12 1,700 5.4 541 101 5.OL v192633 

w192634 7L 36L 14 8 7.01 120 1.81 101181 5.OL w192634 

140 24 B 34 260 3.1L 31L 101 5.OL w192635 
89 25 8 7.01 140 2.0 30L 101 5.01 w192636 

w192635 7L 
w192636 71 

4.3 32L 10L 5.01 w193119w193119 71 2401 37 35 7.01 2,200 
w193120 71 210 39 10 7.01 160 38L 1UL 5.OL1.3 w193120 

093121 71 170 19 10 7.OL 150 1.7 34 101. 5.OL w193121 

11 200 2.0 39 101 5.0L w193122 
1.8 5.0L w193123 

093122 7L 160 25 7.01 
w193123 7L 1801 20 9.6 7.OL 190 261 101 

w193124 7L 190 33 7.01 55019 3.2 481 101 5.01. w193124 



	

 

	

Table 12f.-- Major and minor oxide and trace element composition of the laboratory ash of 108 coal samples 

Sample 
number 

U 
(ppm) 

v-S 
(ppm) 

Y-S 
(ppm) 

Yb 
(ppm) 

/n 
(ppm) 

Zr-S 
(ppm) 

Sample 
number 

w192615 15 130 54 7.1 750 190 w192615 
w192616 8.3 98 81 8.3 140 69 092616 
w192617 6.5 100 100 5.4 310 76 w192617 
092618 14 120 53 12 830 95 w192618 
w192619 9.9 130 61 8.5 83U 93 w192619 

w192620 11 91 48 4.6 3.000 110 w192620 
w192621 18 98 67 6.4 97 86 w192621 
w192622 130 260 63 6.9 710 160 w192622 
w192623 8.5 74 270 21 180 140 w192623 
w192624 17 170 61 7.7 1,400 270 w192624 

w192625 8.3 110 43 5.1 940 140 w192625 
w192626 15 220 35 4.3 330 360 w192626 
w192627 11 150 . 27 3.1 340 230 w192627 
w192628 10 150 34 5.5 1 50 70 w192628 
w192629 8.9 140 87 8.9 470 130 w192629 

w192630 9.6 130 65 6.4 110 170 w192630 
w192631 7.0 71 36 6.0 100 77 w192631 
w192632 12 240 130 10 150 310 w192632 
w192633 13 220 130 13 1,100 190 w192633 
092634 1.8 140 170 2.4 1,600 200 w192634 

wl92635 4.1 180 49 4.1 110 260 wl92635 
w192636 23 140 39 5.0 120 170 w192636 
1.193119 6.5 140 95 8.6 250 280 w193119 

w193120 8.8 190 63 6.3 990 330 w193120 
093121 78 150 64 5.0 1,600 200 w 193121 

093122 32 190 55 4.9 140 250 w193122 
0'93123 1 15 150 54 4.4 280 180 w193123 
w193124 35 260 78 7.9 230 150 w193124 

from Indiana--continued 



 

 

Table 12g.-- Content of 22 trace elements in 108 coal samples from Indiana 

[Analysis performed on whole coal. Values in parts-per-million (ppm). L, less than the value shown, B, not determined.] 

Sample As Ce Co Cr Cs Eu Hf Hg La Sample 
number (ppm) (ppm) (ppm) (ppm) (p pm) (ppm) (ppm) (06m) (ppm) (ppm) number 

090528 
090529 
090530 
090531 
090532 

6.0 
9.2 
4.7 
2.3 
3.7 

10 
10 
9.0 

15 
8.0 

2.7 
2.5 
3.0 
2.9 
4.1 

9.3 
12 
8.7 

11 
9.9 

0.6 
.9 
.6 
.8 
.8 

0.20 
.21 
.22 
.40 
.16 

29 
33 
24 
34 
28 

0.4 
.4 
.3 

..4 
.4 

0.069 
.11 

• .080 
.080 
.070 

5 
5 
5 
8 
4 

w190528 
.190529 
w190530 
090531 
w190532 

090513 
090514 
w190535 
000536 
w190537 

4.8 
10 
18 
11 
29 

11• 
310 

14 
18 
21 

3.9 
4.6 
6.2 
5.5 
6.5 

9.7 
13 
16 
11 
13 

.9 

.7 

.6 

.3 

.5 

.17 

.27 

.27 

.40 

.39 

36 
31 
28 
24 
36 

.4 

.5 

.5 

.5 

.8 

.050 

.042 

.070 

.17 

.33 

6 
140 

9 
11 
13 

w190533 
090534 
090535 
W190536 
w190537 

w190538 
w190539 
090540 
090541 
090542 

1.4 
2.4 
1.0 

17 
1.0 

26 
34 
26 
32 
39 

6.3 
3.8 
5.6 
4.6 
8.3 

13 
16 
12 
31 
10 

.8 
1.3 

.6 

.6 

.3 

.45 

.84 

.46 

.67 

.89 

42 
87 
58 
60 
22 

.7 

.6 

.6 

.6 

.4 

.010L 

.080 

.069 

.20 

.020 

15 
19 
15 
19 
21 

090538 
w190539 
090540 
w190541 
090542 

090543 
w190544 
090545 
090546 
w190547 

1.0L 
8.0 
4.5 
6.3 
3.3 

28 
18 
14 
17 
22 

8.2 
6.5 
6.2 
3.0 
3.4 

8.8 
9.0 
7.6 

14 
27 

.3 

.3 

.3 
1.1 

.7 

.66 

.30 

.23 

.35 
1.0 

26 
18 
26 
50 
54 

.5 

.5 

.4 

.5 
1.0 

.010 

.20 

.13 

.069 

.069 

15 
10 

8 
10 
11 

090543 
w190544 
090545 
090546 
w190567 

090548 
090929 
090930 
090931 
w190932 

20 
32 
37 
14 
11 

45 
18 
9.0 
9.0 

10 

4.2 
3.5 
3.6 
9.2 
3.0 

24 
11 
9.5 

11 
21 

2.4 
1.2 
1.1 

.7 
1.0 

1.2 
.42 
.21 
.13 
.18 

87 
160 
150 

45 
140 

1.0 
.4 
.4 
.5 
.5 

.10 

.28 

.30 

.088 

.19 

23 
9 
5 
5 
5 

w190548 
w190929 
w190930 
090931 
090932 

090933 
090914 
091034 
W191035 
w191036 

7.0 
12 
30 
37 
36 

12 
21 
19 
34 
46 

3.3 
3.7 

76 
22 
14 

28 
10 
17 
17 
25 

1.? 
.8 
.9 
.8 
.9 

.18 

.51 

.34 

.92 

.93 

170 
120 

68 
88 
52 

.5 

.5 

.6 

.7 
1.1 

.15 

.14 

.070 

.15 

.13 

6 
12 
10 
19 
26 

.090933 
090934 
091034 
w191035 
w191036 

091037 
091038 
w191039 
,091040 
w191041 

I 

23 
6.7 

13 
3.9 

15 

48 
9.0 

11 
12 
11 

4.9 
11 

3.3 
3.7 
9.4 

18 
8.2 

11 
13 

7.9 

.4 

. 4 

.8 

.7 

.3 

.93 

.18 

.70 

.21 

.23 

44 
28 
60 
56 
37 

.6 

.4 

.5 

.5 

.5 

.050 

.060 

.15 

.071 

.050 

30 
7 
6 
6 
7 

w191037 
091038 
w191039 
w191040 
091041 

091062 
w191043 
.191044 
w101045 
.101046 

33 
15 

2.8 
3.2 

12 

18 
1.0 
9.0 

12 
10 

6.7 
5.5 
2.1 
2.8 
7.0 

15 
25 
11 
75 
14 

1.3 
.7 
.8 

1.0 
1.4 

.38 

.13 

.16 

.20 

.28 

96 
40 

160 
120 

76 

.6 

.5 

. 4 

.5 

.7 

.14 

.080 

.063 

.060 

.055 

11 
4 
5 
6 
5 

091042 
w191043 
091044 
w191045 
091046 



 

	

Table 12g.-- Content of 22 trace elements in 108 coal samples from Indiana--continued 

Sample 

number 
Lu 
(oPm) 

Na 

(ppm) 

P 

(ppm) 

Pb 
(00m) 

Sb 
(opm) 

Sc 

(Dom) 

Se 

(DOT) 

Sm 
(ppm) 

Tb 
(ppm) 

Th 
(ppm) 

Sample 
number 

w190528 0.1 720 3801. 16L 1.4 1.6 2.1 1.0 0.2 3.0L w190528 
090529 .1 620 520L 16 1.9 1.1 2.3 1.1 .2 3.0L w190529 
w190530 
w190531 

.1 

.1 
260 
290 

410L 
360L 

21L 
13 

.48 

.60 
1.8 
2.7 

1.8 
2.0 

.90 
1.9 

.2 

.3 
3.0L 
5.4 

w190530 
090531 

w190532 .1 130 380L 14 .78 1.9 2.3 .70 .1 4.6 w190532 

w190533 .1 140 400L 17 .59 1.9 2.1 .90 .2 6.7 w190533 
W190534 .1 110 400L 16 .45 4.0 3.4 1.2 .2 7.3 090534 
w190535 
w190536 

.1 

.1 
100 
120 

400L 
3201. 

20L 
191. 

1.0 
.69 

4.8 
2.5 

4.9 
3.4 

1.3 
2.2 

.3 

.2 
8.8 
5.8 

w190535 
w190536 

w190537 .1 240 460L 12 .92 3.3 4.8 2.3 .1 7.9 w190537 

w190538 .1 320 3501. 15 1.0 3.4 2.3 2.5 .2 6.3 w190538 
w190539 .2 150 530 16 1.1 4.8 1.6 4.1 . 7 10 w190539 
w190540 .1 150 3201. 19L 1.1 3.2 2.2 2.7 .2 5.4 090540 
w190541 .2 260' 5701. 19 1.1 3.2 2.2 3.1 .5 6.9 090541 
090542 .1 79 280 19L 1.4 3.3 2.7 4.6 .4 3.0L 090542 

w190543 
w190566 

.1 

.1 
90 
80 

200L 
260L 

171. 
161. 

1.4 
.80 

3.1 
2.8 

2.5 
3.5 

3.3 
1.7 

.3 

.3 
3.0L 
4.0 

w190543 
090544 

090545 ,1 87 2601. 131. .65 2.5 2.4 1.3 .2 4.4 090545 
w190546 .2 200 460L 18 .80 3.7 3.0 1.6 .3 3.0 w190546 
w190547 .3 240 5501. 20L .30 6.5 2.8 3.8 .9 5.0 090547 

090548 .2 290 6501. 35 2.1 7.6 3.1 5.5 .7 17 090548 
090929 .1 140 199 13 .90 3.0 2.7 2.1 .2 3.01. 090929 
090930 .1L 120 76 17 1.7 2.5 2.0 .90 .2 3.01. w190930 
000931 .1L 110 10 15 .70 1.9 1.4 .70 .41. 3.01. w190931 
w190932 .1L 220 120 19 1.7 2.1 5.2 .90 .1 3.01. w190932 

000933 
w190914 
091034 

.11. 

.1 

.1 

270 
130 
270 

310 
110 

83 

21 
13 
291. 

1.7 
.70 

3.2 

2.3 
3.1 
3.8 

5.9 
2.2 
4.4 

1.2 
2.7 
1.8 

.1 

.4

.2 

3.0L 
3.01. 
3.01. 

w190933 
090934 
091034 

w191035 
w191036 

.2L 

.2 
320 
550 

230 
470 

301. 
361. 

3.2 
4.2 

4.7 
5.4 

4.9 
6.8 

67 
6.1 

.5 

.6 
3.6 
4.0 

w191035 
.191036 

091037 
091038 
091039 

.2L 

.1L 
1 .1L 

340 
130 
430 

yo
60 
44 

291. 
21L 
23L 

3.3 
1.6 

.80 

4.6 
2.0 
2.1 

6.4 
1.5 
2.0 

5.2 
1.0 
1.0 

.6 

.21. 

.2 

3.01. 
3.01. 
3.0L 

091037 
w191038 
w191039 

091040 
w191041 

.11. 

.1L 
420 
450 

24 
67 

22L 
23L 

.80 

.50 
2.1 
2.0 

1.8 
2.4 

1.1 
1.3 

.21. 

.21. 
3.01. 
3.01. 

091040 
091041 

091042 
w191043 
091044 

.1 

.1 

.11. 

410 
370 
420 

740 
52 
75 

2AL 
25L 
211. 

4.3 
1.4 
.70 

3.9 
25 
1.7 

4.1 
6.9 
1.8 

2.0 
.80 
.90 

.2 

.1 

.1 

4.3 
3.01 
3.01. 

091042 
091043 
091044 

W191045 .1 500 130 23L .81 1.9 2.0 1.1 .1 3.01. .191045 
w191046 .1 510 31 261. 15 3.8 .8 1.2 .2 3.0L w191046 



 

 

Tnble 12g.-- Content of 22 trace elements in 108 coal sam,les from Indiana--continued 

Samole U Yb 
number loom) (ppm) 

090578 2.7 0.6 
090529 1.7 .6 
w1 00530 1.4 .6 
090531 1.1 .9 

w190532 .44 .5 

w190533 .63 .6 
090514 .39 .6 
w190535 .69 .8 
090536 .40 .4 

w190537 2.3 .5 

090518 1.0 .6 

w 190539 1.4 1.7 

w190540 .87 .5 
090541 1.9 1.2 

w190542 .80 1.0 

090543 .40 .7 
090544 .40 .5 
090545 .20 .4 

090546 4.3 1.0 
w190547 4,4 2,4 

090548 2.7 1.8 
090929 .R0 .6 
w190930 1,0 .5 
090931 .30 2.9 
w190932 6.8 .4 

090933 8.7 .5 
090934 1.0 .7 
091034 .60 .7 

091015 .75 1.1 

w191036 1.1 1.4 

w 1 91037 .73 1.0 
091038 .53 .4 
091039 1.2 .5 
091040 .65 .5 
091041 1.6 .5 

0910412 1.9 .7 
091043 5.2 4.5 
091044 2.8 .3 
w191045 5.1 .4 

091046 1.4 .6 



Table 12g.-- Content of 22 trace elements in 108 coal samples from Indiana-continued 

Sample As Ce Co Cr Cs Eu f Hf Ng La Sample 
number (ppm) (Ppm) (ppm) (ppm) (ppm) (ppm) (Ppm) (ppm) (ppm) (ppm) number 

091047 8.2 8.0 14 7.1 0.4 0.16 100 0.3 0.060 5 091047 
091048 28 3.0 10 13 .3 .11 56 .3 .060 2 091048 
091049 9.0 10 6.5 14 1.3 .21 72 .6L .045 5 091049 
w191050 44 2.0 5.1 5.9 .7 .13 40 .4 .095 1 091050 
w 1 91 05 1 51 18 5.5 17 1.5 .30 80 .6 .25 11 w191051 

w191052 2,4 5.0 2.2 8.6 .4 .12 24 .4 .063 3 v.191052 
091053 
001054 

17 
17 

12 
6.0 

5.7 
8.5 

17 
15 

1.1 
.9 

.22 
.12 

180 
56 

.6 

.5 
.13 
.050 

6 
3 

091053 
w191054 

091055 
w191056 

12 
4.5 

11 
9.0 

8.1 
6.5 

9.6 
11 

.8 

.7 
.25 
.17 

60 
68 

.4 

.4 
.14 
.055 

6
5 

w191055 
w191056 

091057 4.1 7.0 2.2 8.9 .6 .16 68 .3 .10 4 w191057 
091058 5.0 8.0 2.5 12 .7 .14 80 .4 .055 4 091058 
w191059 100L 6.0 10 16 .6 .12 32 .5 .15 3 w191059 
w191060 10 12 4.3 15 .8 .31 140 .6 .073 6 091060 
091061 4.6L 8.0 3.5 17 .9 .20 100 .6 .065 4 w191061 

w191062 5.6 12 7.4 9.1 .3 .31 56 .2 .058 6 091062 
091204 40 45 21 59 6.2 .73 340 2.2 .21 27 091204 
w191205 8.1 17 9.5 37 1,5 .26 92 2.0 .13 9 w191205 
w191207 2.0 43 9.3 43 3.6 .54 150 1.5 .28 26 091207 
w191208 1.9 33 6.5 45 5.0 .60 200 1.7 .050 21 w191208 

091209 25 64 23 42 3.5 1.4 150 1.7 .30 38 w191209 
091211 1.9 39 9.0 37 1.9 .58 120 1.1 .025 23 09121 1 
w191212 
w191213 

1.6 
27 

42 
55 

7.1 
43 

61 
47 

7.5 
3.3 

.60 
2.2 

320 
200 

2.1 
1.5 

.016 

.35 
26 
32 

w191212 
w191213 

091215 11 56 26 65 5.6 .88 240 2.7 .055 31 091215 

w191216 9.0 45 22 59 4,4 .64 240 2.3 .083 25 091216 
091220 .1L 54 13 54 3.5 .53 200 2.0 .26 e w191220 
w191222 17 32 4.5 41 5.4 .64 370 1.8 .13 20 w191222 
091224 57 3.0 8.3 18 .9L .14 40 1.1 .25 1 091224 
w191225 950 2.0 26 4.1 .4 .16 20L .2 2.4 1 w191225 

091277 59 3.0 9.3 6.8 .2 .14 56 .2 .47 1 w191227 
w191228 9.8 120 15 81 4.7 2.6 780 5.8 .098 70 w191228 
w191233 23 7.0 2.6 13 1.1 .15 54 .4 .22 4 w191233 
091239 1.0L 47 8.2 24 1,4 1.0 780 1.2 .24 22 w191239 
w191245 15 27 8.6 39 3.6 .48 420 2.4 .085 16 091245 

091248 11 23 12 32 2.4 .41 260 2.5 .11 7 091248 
0912'76 2.0 .9 3.1 1.0L .07 130 .SL 1.2 2 091276 
091277 32 34 19 24 1,5 2.2 780 1.0 .28 14 091277 
w191279 
092614 

32 
13 

24 
7.0 

3.1 
5.1 

24 
12 

3.4 
.8 

.22 

.16 
150 

42 
1.3
.5 

.23 

.080 
15 

3 
w191279 
092614 
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Table 12g.-- Content of 22 trace elements in 108 coal samples from Indiana--continued 

Samole Lu Na P Rh Sb Sc Sc Sm Tb Th 
number (ppm) (porn) (ppm) (oom) (ppm) (ppm) (ppm) (ppm) (oom) (ppm) 

u191047 0.1L 220 22 20L 1.5 1.9 2.9 0.80 0.2 3.0L 
091048 .1L 280 200 20L 1.9 4.6 5.5 .40 .2 3.0L 
w191049 
w191050 

.1L 

.1 
230 
280 

44 
28 

251. 
19L 

1.9 
1.2 

3.3 
3,4 

.7 
4.4 

.90 

.50 
.2 
.1 

3.0L 
3.0L 

w191051 .1 610 640 23L 2.3 3.2 4.5 1.7 .2 3.0L 

w191052 .1 520 69 24L .29 2.3 1.1 .60 .1 3.0L 
w191053 .IL 480 320 15 .30 2.5 1.7 1.0 .1 3.0L 
w1 91 05 4 .1L 470 40 15 3.1 3.2 1.4 .60 .2L 3.0L 
w191055 .1L 380 79 20L .72 2.0 2.0 1.1 .2L 3.0L 
w191056 .1L 210 94 11 .76 2.0 2.1 .80 .2L 4.0 

091057 .1L 280 130 17L 1.2 1.5 2.7 .80 .1 3.0L 
011058 .1L 490 120 9 1.2 1.6 2.6 .70 .2L 3.0L 
w191059 .1L 720 13 15 3.8 2.9 2.2 .50 .2L 4,3 
091060 .1 360 280 22 .34 3.5 2.2 1.4 .3L 3.0L 
w191061 .1L 540 310 17 .25 2.2 1.1 1.0 .1 3.0L 

w191062 .1 340 96 16L .38 2.7 2.1 1.5 .2L 3.0L 
w191204 .3 780 42 79 1.1 13 5.4 3.9 .7 7.3 
w191205 .2 230 23 22 1.4 6.9 6.8 1.6 .3 6.7 
w191207 .2 510 120 37 .68 12 8.1 3.1 .4 14 
w191208 .3 590 140 55 .92 9.5 5.1 3.0 .5 9.2 

w191209 .3 400 450 45 1.8 11 7.5 7.0 .9 9.2 
w191211 .2 310 250 30 .58 9.7 7.3 3.1 .4 11 
091212 .4 840 570 66 .60 13 6.9 3.1 .7 13 
091213 .4 520 460 40 1.8 11 8.5 8.7 1 12 . 
w191215 .4 760 39 89 .76 12 7.6 4.2 .8 10 

091216 .3 630 17 63 1.0 11 8.2 3.3 .5 10 
w1 9 1220 .1L 62 4L . 1 0L 5.2 6.6 8 .4 18 
w191222 .3 660 39 72 1.6 11 2.8 2.9 .5 11 
091224 .1 130 94 22L 7 .1 4.2 3.2 .50 .1 5.0 
w191225 .1 71 8 31 6.6 .70 11 .20 1 3.0L 

w191227 .1 84, 47 271_ 6.8 4.1 2.5 .70 .2 3.0L 
w191228 .5 1,600 580 83 .91 14 4.5 13 1 15 
091233 .1 190 43 33L 1.4 1 .8 5.5 .60 .6 3.0L 
091239 .1L 900 3.000 27 .60L 4.6 6.0 6.3 .8 18 
w191245 .2 1,200 26 56 1.0 8.9 1.2 2.2 .3 4.4 

09148 .2 460 450 51 1.3 5.0 1.1 1.8 .3 4.3 
w191276 .1L 68 8 36L .35 .50 6.0 .30 .7L 3.0L 
w191277 . 4 350 3.500 28 3.8 8.4 9.0 7,4 2 4.0 
w191279 .1 360 17 33 1.7 3.9 5.9 1.4 .2 7.4 
092614 .1 270 21 10 .30 3.0 1.6 8 .2 3.0L 

Sample 
number 

091067 
091048 
091049 
091050 
091051 

w191052 
w191053 
w19105 4 
091055 
w191056 

091057 
091058 
091059 
w191060 
w191061 

w191062 
w191204 
w191205 
091207 
w191208 

091209 
w191211 
w191212 
w191213 
w191215 

:19 1 2161 220 
w191222 
091224 

. 091225 

091227 
091228 
w191233 
091239 
091245 

091248 
091276 
w191277 
091279 
w19261 4 



		 			Table 12g.-- Content of 22 trace elements in 108 coal samples from Indiana--continued 

Sample U Yb 
n u mber (oom) (pom) 

w191047 0.68 0.4 
w19104R 1.3 .5 
w191049 .99 .5 
w191050 .68 .3 
w191051 2.2 .5 

w191052 2.0 .5 
w191053 .55 .3 
w1o1054 .71 .4 
w191055 .69 .5 
w191056 .68 .4 

w19i057 1.8 .3 
w191058 3.6 .3 
w191059 .53 .4 
w191060 3.9 .7 
w191061 .40 .4 

w191062 2.4 .5 
wi91704 3.1 1.R 
w1 91205 1,4 .8 
w 191207 4.3 1.3 
w191208 3.0 1.4 

w191209 4.6 1.8 
w191211 3.6 1.0 
w191212 3.8 1.7 
w191213 4.0 2.4 
w191215 2.6 2.1 

w191216 2.4 1.7 
w191270 6.1 1.1 
w191222 2.9 1.4 
w191224 4.2 .5 
w191225 .20L 8.1 

w191227 5.5 
w191228 3.8 3.2 
w191233 1.5 .4 
w191239 41 2.1 
w191245 1.8 1.6 

w49, 248 1.7 1.4 
w191276 .20 
w191277 2.5 3.0 
W191279 2.1 .8 
w192614 1.4 .8 



						 	

 

 

 

 

 

 

Table 12g.-- Content of 22 trace elementn in 108 coal samples from indjana--continued 

Sample 
number 

As 

(oom) 
Ce 

(Ppm) 
Co 

(opm) 
Cr 

( oofn) 
Cs 

(oom) 
Eu 

(ppm) 

F 

(00m) 

Hf 

(nom) 

H 4 

(oo') 
La 

(open) 
Santo(' 
number 

092615 4.0 8.0 6.1 12 0.9 0.10 57 0.6 0.060 4 w19261 5 
0 9261 6 3 7 6.0 8.7 7.0 .5L .28 21 .1 .28 2 w192616 
092617 75 1(1 16 6.9 .SL .30 20L .2 .21 4 w19261 7 
w192618 47 8.0 9.3 7.2 .4 .29 20L .3 .49 3 092618 
092619 28 9.0 27 9,4 .5L .28 22 .3 .28 4 w192619 

092620 4.0 26 3.7 13 .7 .62 64 .7 .080 13 w192620 
092671 9.0 15 9.2 15 1.3 .55 80 .4 .11 8 w192621 
092622 6.0 '9.0 4.9 15 .7 .19 46 .4 .11 4 092622 
w192623 7.0 120 32 12 1.2 2.4 57 .5 .080 62 092623 
092624 9.0 9.0 5.3 11 .7 .24 48 .5 .11 5 w192624 

092625 9.0 11 8.6 14 .9 .28 46 .6 .080 6 w192625 
092626 17 5.0 3.0 15 .7 .11 46 .6 .10 3 w192626 
w19262 7 
w192628 

10 
5.0 

7 .0 
28 

5.1 
13 

17 
25 

1.0 
2.6 

.11 

.42 
45 
89 

.6 
1.0 

.090 

.14 
4 

17 
092627 
092628 

w192629 9.0 11 11 5.8 .3 .17 20 .2 .090 8 w192629 

w192630 35 10 2.8 11 1.0 .24 20L .5 .25 5 w192630 
092631 54 9.0 3.3 9.3 .9 .19 20 .4 .25 4 w192631 
092632 2.0 20 11 13 .3 .5 7 20L .5 .040 11 092632 

0?2633 
092634 

3.0 
5.0 

28 
2.0 

10 
10 

11 
3.3 

.3 

.3L 
.92 
.10 

20 
20L 

.5 

.1 
.040 
.13 

14 
1 

w192633 
.192634 

.192635 20 10 4.8 13 .7 .16 79 .5 .15 6 w192635 
w192636 
w193119 

27 
5.0 

5.0 
23 

3.2 
3.3 

11 
12 

.6 

.7 
.16 
.68 

37 
81 

.4 

.6 
.090 
.070 

2 
12 

092636 
093119 

093120 
w193121 

1.0 
20 

9.0 
9.0 

9.0 
6.3 

12 
12 

1.0 
.6 

.18 

.20 
48 
43 

.5 

.4 
.010 
.23 

5 
3 

w193120 
w193121 

w193122 1.0 9.0 2.3 13 1.1 .19 61 .5 .070 5 093122 
w193123 
w193124 

4.0 
7.0 

10 
12 

7 .0 
2.1 

11 
10 

.9 

.7 
.71 
.23 

48 
61 

.4 

.4 
.090 
.060 

5 
6 

093123 
w193124 



		 				 	

	
 

Table 12g.-- Content of 22 trace elements in 108 coal samples from Indiana--conttnued 

Samole Lu Na P Rb Sb Sc Se Sm TD Th Samol• 

number (oom) (Dom) (ppm) (ppm) (pom) (ppm) (ppm) (ppm) (ppm) (ppm) ,umber 

w192615 0.? 300 39 1 7 0.40 7.3 1,4 B 0.2 3.OL .192615 
.192616 . 5n 1 7 10L 1 .3 4.2 3.5 U .3 3.OL .192616 
w 1 9261 7 .1 34 20 94 1,4 3,0 2.1 8 .2 3.04 .192617 
.192618 .7 7U 29 114 1.1 4,4 3.2 e .3 3.04 .192618 
w172619 .1 63 34 114 1.9 3.9 2.3 B .3 3.OL .192619 

w192620 .1 2 7 0 40 10 .50 3.2 3.3 8 .3 3.OL .192620 
.192621 .2 150 210 15 .30 2.6 4.4 8 .4 3.OL .192621 
.1 97622 .2 160 10 10 .40 2.0 11 A .3 3.04 w192622 
.1?2623 .4 74 120 22L .20 2.3 3.3 8 2 3.04 .192623 
.192674 .2 400 20 14L .30 3.4 1.6 B .54 3.04 .192624 

.192625 .2 son 27 17 .40 3.2 1.94 0 .5L 4.0 .192625 

.192676 .1 360 110 12 .40 7,1 1,1 B .4L 3.04 .192626 

.192627 .1 470 140 21 .50 2.9 1.3 8 .4L 3.04 .192627 

.1926/8 .2 340 190 33 1.1 5.5 1.9 13 .3 3.04 .192628 

.192629 .1 63 67 8 .70 1.6 1.5 8 .44 3.04 .192629 

.177630 .1 130 33 10 1.1 3,1 1.8 B .3 3.04 .192630 

.1 7631 .1 100 48 11 1,7 3.3 1.8 B .44 3.OL .192631 
w192632 .1 71 111) 6 .90 3.5 4.0 B .3 3.OL .192632 
.192613 .1 66 150 104 1.2 3,7 4.0 a .3 3.04 .192633 
.192634 .1 38 6L 1.5 2.4 3.4 B .3L 3.OL .192634 

.192635 .1 120 690 14 1.7 2.4 1,R B .34 3.04 .192635 

.192636 .1 130 22 9 .50 2.5 2.3 B . 2 3.04 .192636 

.193119 .1 100 450 274 .60 3.4 2.1 3.3 ,4 3.0L w19311 9 
w193120 .1 230 17 17 4.5 3.1 .9 .80 .1 3.OL .193120 
.193121 .1 180 73 20 1.1 2.3 3.9 1.2 .2 4.0 ..193121 

.193127 .1 230 27 16 1.5 2.5 1,7 1,1 .2 4.0 w193122 

.193123 .1 140 35 20L .50 2.3 2.0 1.1 .2 3.04 .193123 

.193124 .1 130 190 12 .80 2.1 1.2 1.2 .2 3.04 .193124 



 

 

T.ihle 12g.-- Content of 22 trace elements in 108 coal samples from Indiana--continued 

SamolP u Yb 
number (oom) (Dom) 

002615 1.9 0. 9 
092616 .80 .e 
092617 .60 .s 
092618 1.0 . 9 
092619 .70 .6 

w192620 1.7 .7 
092621 2.6 .9 
092622 12 .6 
092623 1.2 3.0 
092624 2.0 9.0 

092625 1.3 .R 
092626 1.4 .4 
w192627 1.4 .4 
072628 1.7 .9 
092629 .40 .4 

w192630 .90 .6 
w192631 .70 .6 
w192632 .70 .6 
092633 .70 .7 

w192634 .30 .4 

092635 .40 .4 
w192636 2.3 .5 
003119 .60 .8 
w193120 .70 .5 
w193121 9.3 .6 

w193122 3.3 .5 
w193123 1.7 .5 
w193124 2.2 .5 



	 	 	 	
		 		 		

 

Table 12h.-- Major, minor ,mid trace element composition of 108 coal samples from Indiana reported on whole coal basis 

[Values in percent or parts-per-million. 22 values are from direct determinations on whole coal; all other values calculated from analyses of ash.
S means analysis by emission spectrography; L, less than the value shown; N, not detected; B, not determined.) 

Sample 
number 

Su 
(percent) 

Al 

(percent) 
Ca 

(percent) 
Mg 

(percent) 
Na 

(percent) 
K 

(percent) 
Fe 

(percent) 
Ti 

(percent) 
Ay-S 

(ppm) 
As 

(ppm) 
Sample 
number 

090528 
w190529 
u100530 
090531 
w190532 

1.5 
1.5 
1.3 
1.1 
1.6 

0.67 
.75 
.66 
.67 
.72 

0.21 
.3' 
.28 
.33 
.22 

0.035 
.047 
.044 
.040 
.034 

0.072 
.062 
.026 
.029 
.013 

0.073 
.099 
.078 
.069 
.072 

1.5 
2.9 
1.8 
1.1 
1.3 

0.032 
.040 
.031 
.030 
.039 

0.05 
.07 
.05L 
.05 
.06 

6.0 
9.2 
4.7 
2.3 
3.7 

w190528 
090529 
090530 
w190531 
w190532 

w190533 
090534 
0)0535 
090536 
w190537 

1.3 
1.9 
1.7 
1.2 
2.0 

.66 
1.1 
1.2 
.64 
.71 

.085 

.022 

.018 

.050 

.10 

.036 

.035 

.020 

.073 

.058 

.014 

.011 

.010 

.012 

.024 

.077 

.0 77 

.077 

.062 

.087 

1.7 
.95 

1.1 
1.1 
1.2 

.056 

.047 

.048 

.044 

.054 

.07 

.11 

.15 

.10 

.12 

4.8 
10 
18 
11 
29 

w190533 
w190534 
w190535 
090536 
090537 

w190538 
090539 
090540 
090541 
w190542 

1.9 
2.1 
1.9 
2.9 
1.3 

.99 
1.5 
1.0 
2.2 
.71 

.10 

.078 

.073 
•.066 
.026 

.061 

.035 

.038 

.063 

.011 

.032 

.015 

.015 

.026 

.008 

.066 

.074 

.062 

.11 

.044 

.21 

.15 

.20 

.45 

.26 

.047 

.063 

.048 

.090 

.045 

.05 

.06 

.04 

.11 

.04 

1.4 
2.4 
1.0 

17 
1.0 

w190538 
w190539 
090540 
090541 
w190542 

090543 
090544 
090545 
090546 
090547 

1.1 
1.1 
1.4 
1.8 
1.9 

.66 

.54 

.64 
1.1 
1.1 

.051 

.043 

.036 

.20 

.36 

.020 

.011 

.022 

.047 

.036 

.009 

.008 

.009 

.020 

.024 

.037 

.050 

.049 

.088 

.10 

.11 

.63 

.40 
1.6 
1.9 

.037 

.044 

.045 

.046 

.032 

.03 

.10 

.09 

.09 

.08 

1.0L 
8.0 
4.5 
6.3 
3.3 

090543 
090544 
w190545 
w190546 
w190547 

w190548 
w 1 90929 
090950 
w1900 5 1 
w190932 

3.0 
1.3 
1.2 
1.5 
1.9 

1.9 
.97 
.83 
.86 

1.0 

.055 

.050 

.031 

.027 

.64 

.080 

.053 

.047 

.056 

.080 

.029 

.014 

.012 

.011 

.022 

.12 

.072 

.072 

.064 

.12 

1.4 
2.2 
2.7 
1.7 
3.7 

.094 

.047 

.042 

.051 

.058 

.13 

.05 

.04 

.04 

.07 

20 
32 
37 
14 
11 

090548 
090929 
090930 
w190931 
v190932 

w190933 
w190934 
091014 
091035 
w191036 

2.0 
1.4 
1.9 
2.2 
3.0 

1.1 
1.0 
1.2 
1.4 
1.6 

.65 

.049 

.034 

.044 

.048 

.10 

.039 

.046 

.047 

.062 

.027 

.013 

.027 

.032 

.055 

.099 

.072 

.079 

.086 

.11 

2.0 
2.2 
2.n 
1.6 
2.1 

.057 

.046 

.074 

.074 

.11 

.12 

.06 

.11 

.08 

.12 

7.0 
12 
30 
37 
36 

090933 
w190934 
091034 
w191035 
w191036 

w191037 
w191038 
w191039 
w191040 
091041 

1.5 
.97 

2.0 
1.8 
.83 

1.7 
.58 

1.1 
1.0 
.57 

.073 

.026 

.52 

.62 

.044 

.053 

.028 

.062 

.054 

.029 

.034 

.013 

.043 

.042 

.045 

.061 

.038 

.10 

.077 

.064 

.88 

.70 
3.2 
.86 

3.0 

.070 

.030 

.060 

.055 

.018 

.13 

.11 

.02 

.01 

.03 

23 
6.7 

13 
3.9 

15 

w191037 
w191038 
w191039 
091040 
091041 

091042 
w191043 
091044 
w191045 
091046 

i.8 
2.1 
1.8 
2.3 
3.0 

2.1 
1.0 
.86 

1.1 
1.5 

.24 

.28 

.28 

.21 

.042 

.063 

.062 

.059 

.075 

.10 

.042 

.037 

.042 

.050 

.051 

.088 

.099 

.07? 

.084 

.099 

1.9 
2.8 
1.2 
1.4 
1.2 

.063 

.057 

.046 

.054 

.078 

.14 

.10 

.01 

.03 

.04 

33 
15 
2.8 
3.2 

12 

091042 
w191043 
091044 
091045 
w191046 



 

 

 

 

  

Table 12h.-- tlalos,_minor.,_and trace element composition of 108 coal samples from Indiana reported on whole coal basis--continued 

Sample n-S ua-S ue-S 9i-S Cd Ce Co Cr Cs Cu Sample 

number (00m) (011m) (uum) (ppm) (Dom) (p0m) (Dom) (Dom) (pore) (00m) number 
.._ 

090528 
000529 
4190530 
090531 

41G 
55G 
44G 
3 9 G 

32 
32 
18 
25 

1.8 
/.3 
1.8 
2.5 

0.4L 
.6L 
.4L 
.4L 

1.? 
.3 7 
.16 
.30 

10 
10 
9.0 

15 

2.7 
2.5 
3.0 
2.9 

9.3 
12 

3.7 
11 • 

0.6 
.9 
.6 
.8 

8.6 
7 .3 
9.1 

11 

090528 
w190529 
v190530 
w190531 

090532 40G 28 3.2 .4L .28 8.0 4.1 9.9 .8 7.7 4190532 

090533 
000534 

43G 
43G 

23 
42 

2.8 
5.9 

.4L 

.4L 
.20 
.14 

11 
310 

3.9 
4.6 

9.7 
13 

.9 

.7 
8.3 

21 
w190533 
u190534 

w190535 43G 31 6.0 1.0 .24 14 8.2 16 .6 22 w190535 
w190536 34G 27 2.8 .3L .14 18 5.5 11 .3 13 090536 
w190537 49G 39 3.3 .6 .36 21 6.5 13 .5 14 w190537 

090538 
090539 

37G 
41G 

56 
120 

3.6 
4.2 

.4L 

.4L 
.04 
.45 

26 
34 

6.3 
3.8 

13 
16 

.8 
1.3 

11 
24 

w190538 
w190539 

090540 
w190541 
090542 

34G 
60G 
25G 

49 
110 

85 

4.5 
4.1 
5.3 

.3L 

.6L 

.2L 

.16 

.48 

.05 

26 
32 
39 

5.6 
4.6 
8.3 

12 
31 
10 

.6 

.6 

.3 

13 
29 
16 

090540 
090541 
090542 

090543 
090544 
w190545 
w190546 
090547 

21G 
28G 
27G 
49G 
58G 

44 
33 
23 
34 
40 

4.0 
3.8 
3.5 
3.1 
4.7 

.2L 

.3L 

.3L 

.5L 

.6L 

.09 

.05 

.14 

.0 7 

.39 

28 
18 
14 
17 
22 

8.2 
6.5 
6.2 
3.0 
3.4 

8.8 
9 .0 
7.6 

14 
27 

.3 

.3 

.3 
1.1 
.7 

12 
11 
8.9 

27 
13 

090543 
090544 
w190545 
w190546 
w190547 

w190548 
w190929 
090930 

69G 
876 
8 7 G 

120 
49 
17 

7.0 
3.5 
3.0 

.7L 
1.9L 
1.9L 

.22 

.09 

.10 

45 
18 

9 .0 

4.2 
3.5 
3.6 

24 
11 
9.5 

2.4 
1.2 
1.1 

40 
11 
7.8 

090548 
090929 
090930 

090931 77G 16 1.8 1.7L .14 9.0 9.2 11 .7 6.5 w190931 

w190932 90 28 3.1 3.1L 1.2 10 3.0 21 1.0 6.7 090932 

w190933 
090934 
w191034 

120G 
866 
95G 

37 
31 
26 

3.1 
3,4 
4.2 

2.6L 
1.9L 
2.1L 

2. 7 
.40 
.22 

12 
21 
19 

3.3 
3.7 

26 

28 
10 
17 

1.2 
.8 
.9 

6.9 
15 
28 

w190933 
090934 
091034 

w191035 100G 50 4.3 2.3L .23 34 22 17 .8 23 w191035 
w191036 140G 81 5.0 3.0L .09 46 14 25 .9 38 w191036 

w191037 73G 61 4.5 1.6L .03 48 4.9 18 .4 22 091037 
091038 46G 15 3.3 1.0L .'3 9 .0 11 8.2 .4 7.8 091038 
091039 1A0G 24 2.4 2.8L ,15 11 3.3 11 .8 6.3 w191039 
w1910 6 0 126 29 2.3 2.0L .17 12 3. 7 13 . 7 6.3 .091040 
091041 77G 19 3.2 1.7L 1.1 11 9.4 7.9 .3 6.7 091041 

091042 110G 49 3.7 2.3L .11 18 6.7 15 1.3 21 091042 
091045 120G 18 2.5 2.6L .56 7.0 5.5 25 .7 11 w191043 
w191044 110G 34 1,4 2.5L .17 9.0 2.1 11 .8 5.9 w191044 
091045 1306 36 1.7 2.9L .10 12 2.8 75 1.0 8.8 w191045 
091046 150G 40 4.3 3.5L .27 10 7.0 14 1.4 9,4 091046 



 
  

 

 

 

Table 12h.-- Major minor. and trace element composition of 108 coal samples from Indiana reported on whole coal'basis--continued 

Sample Dy-S Er-S Eu F Ga-S Gd-S Ge-S Hf Hy Ho-S Sample 
number (Dom) (Dom) (00.) (DOM) (Dom) (Dom) (00m) (DD.) (Pon') (oom) number 

w190578 1.14 1.6 0.70 29 ?.8 2.1 6.5 0. 4 0.069 0.284 090528 
W 1 90529 
090510 

1.74 
1.44 

.6L 

.44 
.21 
.22 

33 
14 

4.2 
2.4 

3. 1 
2.? 

9.8 
5.2 

. 4 

.3 
.11 
.080 

.38L 

.304 
w190529 
.190530 

w190531 1.24 1.3 .40 34 3.0 2.64 5.7 .4 .080 .264 w190531 
090532 1.34 .44 .16 28 3.3 1.84 10 .4 .070 .27L w190532 

090513 1.44 1.3 .17 36 3.5 2.04 13 .4 .050 .294 090513 
090534 
090535 

1.44 
1.44 

2.0 
1.5 

.27 

.7 7 
31 
28 

6.5 
6.5 

1.04 
2.01. 

21 
24 

.5 

.5 
.042 
.070 

.291. 

.294 
v 190534 
w190535 

w190536 1.14 .3L .40 24 3.6 1.64 9.5 .5 .17 .23L w190536 
090537 1.54 .54 .39 36 4.5 2.34 12 .8 .33 .334 w190537 

090538 
090539 
090540 

2.3 
4.2 
1.9 

.7 
2.9 
.9 

.45 

.84 

.46 

62 
8/ 
58 

6.5 
7.6 
6.1 

1.7L 
1.9L 
1.64 

16 
32 
18 

.7 

.6 

.6 

.0104 

.080 

.069 

.54 
1.0 

.59 

w190538 
w190539 
090540 

099541 1.94 2.n .67 60 10 2.84 21 .6 .20 1.94 w190541 
W190542 3.8 1.8 .89 22 6.6 1.1L 29 .4 .020 .77 090542 

090543 2.1 1.4 .66 26 4.6 .971. 19 .5 .010 .52 w190543 
090544 .94 .34 .30 18 4.0 1.34 17 .5 .20 1.94 090544 
090545 .94 .6 .23 26 3.0 1.34 13 .4 .13 .194 090545 
090546 1.64 1.4 .35 50 7.3 1.34 1.2 .5 .069 .334 090546 
w190547 1.84 6.4 1.0 54 10 8.1 4.3 1.0 .069 .40L 090547 

090548 2.14 2.6 1.2 87 8.0 3.24 17 1.0 .10 .474 090548 
w190979 2.84 1.2 .42 160 3.7 2.5 15 .4 .28 .594 w190929 
w 1 90 9 30 2.81. .9L .21 150 3. 4 1.9 14 .4 .30 .59L w190930 
090931 2.54 .8L .13 4 5 2.5 .524 11 .5 .088 .524 090931 
090932 4.44 1.44 .18 140 3.1 2.9 10 .5 .19 .954 w190932 

w190933 3.84 1.2L .18 170 3.1 2.3 12 .5 .15 .814 090933 
090934 2.84 .94 .51 12n 3.9 2. 7 3.9 .5 .14 .584 090934 
091034 3.01. 1.9 .14 48 5.1 2.6 14 .6 .070 .65L 091034 
w191035 3.3L 1.5 .92 88 6.0 4.9 23 .7 .15 .704 w191035 
w191036 4.34 1.6 .93 52 6.3 5.1 26 1.1 .13 1.4L w191036 

091017 3.0 2.n .91 44 5.6 3.7 18 .6 .050 .504 w191037 
091038 1.54 .6 .1R 78 3.1 .78 14 .4 .060 .314 w191038 
091059 4.04 1.3L .20 60 2.9 2.9 8.6 .5 .15 .85L w191039 
091040 2. 9 4 .94 .21 56 2.5 1.5 12 .5 .071 .634 w191040 
091041 2.54 .8L .23 37 2.4 .52L 5.9 .5 .050 .52L 091041 

091'042 
091043 

3.41_ 
3.84 

1.1L 
1.74 

.38 

.13 
96 
cn 

5.7 
3.5 

2. 1 
.814 

14 
5.6 

.6 

.5 
.14 
.080 

.72L 

.81L 
091042 
091043 

091044 3. 7 L 1.14 .16 160 3.1 1.7 5.3 .4 .063 .784 091044 
091045 4.34 1.34 .20 120 3.2 2.0 4.6 .5 .060 .92L 091045 
091046 5.14 1.54 .28 76 6.2 1.14 19 .7 .055 1.1L 091046 



		Table 12h.-- Major, minor, and trace element composition of 108 coal samples from Indiana reported on whole coal basia--continued 

Sample La Li Lu Mn Mo-S Nh-S Nd-S NI -S P Pb Sample 
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (porn) (porn) (ppm) number 

090528 5 '.5 0.1 24 8.8 1.11. 6.0L 11 380L 1.1 090528 
090579 5 4.3 .1 72 H 1.7l 8.1L 12 520L 1.2L 090529 
090510 5 4.2 .1 30 3.6 1.4L 6.4L 8.8 410L 1.0 090530 
W 1 90531 8 5.5 .1 40 4.5 1.2L 5.7L 12 360L 1.7 090531 
w190532 4 4.0 .1 36 8.9 2.2 5.9L 12 380L 1.5 w190532 

w190533 6 4.7 .1 16 12 1.6 6.3L 11 400L 4.9 w190533 
090534 140 17 .1 14 1.9 2.3 6.3L 21 400L 12 090534 
w190535 9 13 .1 11 2.2 1.7 9.2L 50 400L 17 w190535 
090536 11 10 .1 11 2.8 1.9 13 49 320L 19 w190536 
w190537 13 11 .1 42 4.9 2.2 7.2L 56 460L 36 w190537 

090518 15 8.7 .1 14 .52 1.2L 15 18 350L 7.9 w190538 
090519 19 36 .2 9.7 .78 1.3L 24 39 530 7.7 090539 
070540 15 8.9 .1 18 .79 1.8 17 17 320L 6.5 090540 
000541 19 27 .2 11 1.1 1.9L 21 37 570L 11 090541 
090542 21 5.8 .1 6.8 1.3 1.6 32 53G 280 14 w190542 

090543 15 5.0 .1 7.9 .68 1.5 23 45G 200L 14 090543 
090544 10 9.6 .1 11 .92 1.5 8.9 57 260L 23 090544 
090545 8 8.9 .1 9.2 .47 1.2 5.5 37 260L 15 090545 
090546 10 17 .2 23 4.5 1.6L 7.2l. 22 460L 5.6 090546 
w190547 11 19 .3 56 3.9 2.5 25 18 550L 2.1 090547 

090548 23 36 .2 15 3.1 7.2L 10L 24 650L 33 090548 
090929 9 8.6 .1 18 7.5 3.0 17 11 190 27 090929 
w190930 5 6.4 .1L 8.7 2.8 3.0 6.8 12 76 44 090930 
090931 5 6.9 .1L 11 1.2 2.2 3.9 21 10 30 090931 
w190932 5 8.9 .1L 56 15 3.2 6.8 11 120 4.2 090932 

w190933 6 7.4 .1L 51 14 3.3 11 14 310 5.2 090933 
w190934 12 8.4 .1 13 2.3 7.6 18 14 110 17 090934 
091034 10 14 .1 5.9 2.5 4.2 20 36 83 57 091034 
091035 19 14 .2L 6.6 1.8 3.7 31 32 230 37 w191035 
u191036 26 23 .2 9.6 3.1 6.6 45 32 470 54 w191036 

w191037 30 8.0 .2L 10 1.9 4.1 35 21 350 42 w191037 
w191038 7 2.8 .1L 5.5 1.2 1.5 6.9 22 60 7.8 091038 
w191039 6 11 .1L 50 6.0 3.0 9.9 7.8 44 6.6 091039 
w191040 6 9.2 .1L 64 2.9 2.3 10 12 24 5.8 091040 
091041 

I 
7 
I 

3.1 .1L 28 4.2 1.9 12 17 67 .85 091041 

w191042 11 12 .1 28 3.4 3.1 15 29 740 29 091042 
w191043 4 6.2 .1 48 8.0 1.8 6.7 25 52 10 091043 
091044 5 4.8 .1L 26 8.4 1.5 7.1 9.5 75 1.3 w191044 
w191045 6 6.1 .1 20 12 2.8 10 11 130 1.6 w191045 
w191046 5 12 .1 12 2.3 2.4 7.4L 30 31 20 091046 



 

 

 

 

Table 12h.-- tlajor_L. minor and trace element comjosition of 108 conl samples from Indiana reported on whole coal basin--continued 

Sample 
number 

Pr-S 

(00m) 
Pt-S 

(ppm) 
Pb 

(Dom) 
Sb 

(ppm) 
Sc 

(ppm) 
Se 

(ppm) 
Sm 

(ppm) 
Sn-S 

(00.) 
Sr-S 

(ppm) 
Tb 

(ppm) 
Sample 
number 

w100528 1,S 0.601 1 61 1.4 1.6 2.1 1.0 1.31 12 0.2 .190528 
.10(1520 
w190530 

2.2 
1.3 

.811 

.641 
16 
211 

1.9 
.48 

2.1 
1.8 

2.3 
1.8 

1.1 
.90 

1.71 
1.41 

17 
11 

.2 

.2 
w190529 
.190530 

.190531 1.7 .571 13 .60 2.7 2.0 1.9 1.21 12 .3 w190531 

.190532 1.4 .591 14 .78 1.9 2.3 .70 1.31 13 .1 w190532 

.190533 1.7 .631 17 .59 1.9 2.1 .90 1.41. 11 .2 090533 

.190514 1.8 .631 16 .45 4.0 3.4 1.2 1.7 35 .2 090534 

.190535 1 .8 .75 201 1.0 4.8 4.9 1.3 1.61 31 .3 090535 

.19 0536 2.31 .50L 191 .69 2.5 3.4 2.2 1.11 79 .2 w190536 
w190537 2.3 .721 12 .92 3.3 4.8 2.3 1.51 90 .1 .190537 

w190538 2.5 .541 15 1.0 3.6 2.3 2.5 1.21 83 .2 w190538 
w190539 
090540 

5.5 
3.5 

.611 

.501 
16 
191 

1,1 
1.1 

4,8 
3.2 

1.6 
2.2 

4.1 
2.7 

1.31 
1.11 

320 
130 

.7 

.2 
w190539 
.190540 

090541 3.1 .891 19 1.1 3.2 2.2 3.1 1.91 300 .5 .190541 
090542 7.6 .361 19L 1.4 3.3 2.7 4.6 .781 140 .4 w190542 

.190543 4.4 .311 171 1.4 I.? 2.5 3.3 .66L 97G .3 090543 

.190544 1.8 .411 16L .80 2.8 3.5 1.7 .881 36 .3 090544 

.190545 1,4 .4 01 1 31 .65 2.5 2.4 1.3 .871 28 .2 .190545 

.190546 2.1 .721 18 .80 3.7 3.0 1.6 1.6L 25 .3 w190546 

.190547 3.3 .85L 201 .30 6.5 2.8 3.8 1.81 160 .9 w190547 

.190548 

.190929 
3.6 
5.91 

1.01 
.591 

35 
13 

2.1 
.90 

7.6 
3.0 

3.1 
2.7 

5.5 
2.1 

2.21 
.82 

410 
96 

.7 

.2 
090548 
.190929 

.190930 8. 7 1 .591 17 1.2 2.5 2.0 .90 .59L 26 .2 .190930 
w190931 5.21 .521 15 .70 1.9 1.4 .70 .58 3.4 .41 090931 
.190932 9.51 .951 19 1.7 2.1 5.2 .90 1.2 14 .1 090932 

090033 8.11 .811 21 1,7 7.3 5.9 1.7 1.2 21 .1 w190933 
.190914 
091034 

5.81 
6.51 

.581 

.651 
13 
291 

.70 
3.2 

3.1 
3.8 

2.2 
4,4 

2.7 
1.8 

.58L 
1.0 

76 
41 

.4 

.2 
w190934 
.191034 

091035 10 .701 301 3.2 4.7 4.9 67 .50 97 .5 .191035 
091036 15 .921 36L 4.2 5.4 6.8 6.1 .921 220 .6 w191036 

091037 8.0 .501 291 3.3 4.6 6.4 5.2 .501 180 .6 .191037 
w101038 5.1 .311 211 1.6 2.0 1.5 1.0 .51 25 .21 w191038 
091039 8.51 .851 231 .80 2.1 2.0 1.0 .851 12 .2 091039 
091040 
.191041 

61. 31 
5.21 

.651 

.521 
22L 
23L 

.80 

.50 
2.1 
2.0 

1.8 
2.4 

1.1 
1.3 

.631 

.521 
18 
21 

.21 

.21 
091040 
091041 

.191042 

.191043 

.191044 

7.21 
8.11 
7.81 

.72L 

.811 

.781 

281 
251 
211 

4.3 
1.4 
.70 

3.9 
25 
1.7 

4.1 
6.9 
1.8 

2.0 
.80 
.90 

1.0 
1.4 
.781 

130 
57 
17 

.2 

.1 

.1 

091042 
091043 
091044 

091045 
091046 

9.21 
111 

.921 
1.11 

231. 
261 

.81 
15 

1.9 
3.8 

2.0 
.8 

1.1 
1.2 

.921 
1.1L 

24 
18 

.1 

.2 
091045 
w191046 



 

 

 

 

Table 12h.-- Major, minor, and trace element composition of 108 coal samples from Indiana reported on whole coal basis--continued 

Sample Th TI-S Tm-S U V-S Y-S YO Zo I,-S Sample 

,U,bP, (Dom) (ppm) (oom) (oom) (oom) (ppm) (porn) (Dom) (Do.) number 

090578 
000529 

3.01 
3.01 

0.411 
.551 

0.781 
.381 

). 7 
1.7 

15 
18 

7.0 
9.3 

0.6 
.6 

88 
20 

52 
69 

090528 
090529 

w190530 3.01 . 44 1 .501 1.4 13 6.5 .6 19 10 090530 
090531 5.4 .391 .761 1.1 20 7.9 .9 23 31 w190531 
090532 4.6 .401 .27L .44 15 8.0 .5 48 47 W190532 

0 9 0513 6.7 .431 .291. .63 13 7 .2 .6 29 41 .190533 
090534 7 .3 .431 .2 9 l .39 36 13 .6 77 54 090534 
w190535 8.8 .431 .2 9 L .69 48 11 .8 88 36 090535 
090536 5.8 .341 .231 .40 12 6.6 .4 19 51 w190536 
090537 7.9 .491 .34 2.3 20 7.6 .5 18 59 w190537 

w190538 6.3 .37 1 .251 1.0 20 6.9 .6 15 53 090538 
090539 10 .411 .29 1.4 30 21 1.7 48 56 w190539 
090540 5.4 .341 .231 .87 18 8.0 .5 38 52 090540 
090541 6.9 .601 .4 1 1 1.9 44 14 1.2 38 61 w190541 
090542 3.01 .25L .171 .80 27 12 1.0 16 43 090542 

w190543 3.01 .211 .141 . 4 0 15 9 .0 .7 38 35 090543 
090544 4.0 .281 .30 .40 13 7.5 .5 17 47 090544 
090545 4.4 .271 .191 .20 9.6 6.7 .4 34 35 090545 
090546 3.0 .49L .331 4.3 35 8.7 1.0 13 48 090546 
090547 5.0 .581 .401 4.4 98 33 2.4 29 100 w190547 

090548 17 .69L .471 2.7 46 15 1.8 30 59 090548 
090929 3.01 .871 .401 .80 17 7.3 .6 12 32 0 90929 
090930 3.01 .871 .4 01 1.0 11 6. 7 .5 17 23 090930 
090931 3.OL .771 .35L .30 11 3.2 2.9 18 28 090931 
090932 3.01 1.41 .641 6.8 35 4.9 .4 28 33 0 90932 

090033 3.01 1.21 .551 8.7 65 6.7 .5 89 65 090933 
090934 3.01 .861 .401 1.0 15 8.5 .7 52 28 w190934 
091034 3.OL .951 .441 .60 18 11 .7 39 45 091034 
071035 3.6 1.01 .471 .75 20 13 1.1 78 37 091035 
w191036 4.0 1.41 .621 1.1 27 16 1,4 10 100 w191036 

w191037 3.01 .73L .34 1 .73 18 13 1.0 9.5 38 w191037 
091038 3.01 .461 .711 .53 8.7 5,1 .4 120 18 091038 
091039 3.01 1.31 .58L 1.2 16 5.9 .5 9.5 43 091039 
091040 3.01 .921 .411 .65 16 7.9 .5 17 40 091040 
091041 3.01 .771 .351 1.6 11 8.5 .5 270 13 091041 

4191042 4.3 1.11 .491 1.9 23 6.8 .7 9.2 36 091042 
091043 3.01 1.2L .55L 5.2 20 6.2 4.5 110 29 091043 
091046 3.01 1.11 .531 7.8 17 4.3 .3 10 18 091044 
0 91045 1.01 1.5 .631 5.1 28 6.8 .4 10 36 091045 
091046 3.01 1.51 .741 1,4 18 6.4 .6 230 23 091046 



 

 

 

Table 12h.-- tinjor minor, and trace element composition of 108 coal samples from Indiana reported on whole coal basis-continued 

Sample Si At C . Mq Na K Fe Ti Aq-S As Sample 

numu,yr (percent) (percent) (percent ) (percent) (percent) (percent) (percent) (percent) (P0.) (ppm) number 

W 191Q47 
071068 
w191049 

0.93 
.56 

2.6 

0.57 
.40 

1.7 

0.029 
.032 
.036 

0.031 
.028 
.086 

0.022 
.028 
.071 

0.042 
.06? 
.013 

1.1 
3.5 
.96 

0.031 
.027 
.072 

0.19 
.13 
.04 

8.2 
28 
9.0 

091047 
w191048 
091049 

w 1 91050 .42 .28 .084 .022 .028 .054 3.1 .019 .08 44 091050 
091051 2.0 1.3 .26 .069 .061 .094 2.3 .074' .15 51 w191051 

w191052 
w191053 
091054 
w191055 
w191056 

1.2 
2.1 
2.? 
1.6 
1.7 

.75 
1,1 
1.? 
.95 

1.1 

3.0 
.47 
.66 
.039 
.015 

.076 

.095 

.077 

.047 

.042 

.052 

.048 

.047 

.058 

.021 

.13 

.17 

.11 

.n7s 

.060 

1.6 
3.5 
2.3 
2.2 
.64 

.038 

.061 

.062 

.049 

.052 

.02L 

.04 

.05 

.06 

.04 

2.4 
17 
17 
12 

4.5 

091052 
091053 
091054 
w191055 
w191056 

w191057 
w191058 
091059 
091060 
w191061 

1,1 
1,7 
2.1 
2.1 
2.0 

.67 

.90 
1.2 
1.2 
1.0 

.62 

.31 

.48 
3.5 
.34 

.048 

.060 

.071 

.098 

.069 

.028 

.049 

.072 

.036 

.054 

.082 

.079 

.12 
8 
.083 

2.4 
1.8 
3.7 
2.6 
1.6 

.035 

.051 

.061 

.051 

.054 

.04 

.02 

.07 

.03L 

.01L 

4.1 
5.0 

100L 
10 

4.61. 

091057 
w191058 
091059 
091060 
091061 

w191062 .95 .73 .031 .025 .034 .061 2.4 .017 .03 5.6 w191062 
091204 10 7.8 .020 .24 .078 .40 3.3 .37 .11 40 091204 
091205 
091207 
w191208 

4.3 
7.0 
8.0 

2.3 
4.9 
5.7 

.051 

.020 

.045 

.046 

.10 

.18 

.023 

.052 

.059 

.15 

.23 

.26 

2.0 
.41 
.44 

.16 

.23 

.25 

.14 

.06 

.06L 

8.1 
2.0 
1.9 

091205 
w191207 
w191208 

091209 
w191211 

091212 
w191213 

5.6 
4.8 

11 
7.9 

4,4 
3.7 
7.6 
5.8 

.055 

.041 

.062 

.075 

.11 

.065 

.25 

.095 

.040 

.031 

.084 

.052 

.21 

.16 

.36 

.29 

1.5 
.32 
.64 

2. 7 

.22 

.16 

.31 

.25 

.44 

.06 

.081. 

.95 

25 
1.9 
1.6 

27 

w191209 
091211 
091212 
w191213 

w191215 12 6.9 .032 .22 .076 .37 1.4 .35 .16 11 w19121 5 

.191216 
091220 

10 
5.2 

5.9 
3.6 

.055 

.041 
.24 
.13 

.063 .32 
.24 

1.1 
5.6 

.30 

.15 
.14 
.43 

9.0 
.1L 

091216 
w191220 

091222 6.5 4.7 .042 .18 .066 .25 2.9 .20 .11 17 091222 
w191224 
091275 

.33 
1.3 

.15 

.23 
.027 
.034 

.017 

.020 
.013 
.007 

.045 

.40 
2.8 

25 
.023 
.026 

.33 

.31 
57 

950 
091224 
091225 

0 9 1227 
w191228 
w191233 

.38 
9.3 
1.9 

.23 
4.2 
.80 

.023 

.024 

.52 

.009 

.25 

.039 

.008 

.16 

.019 

.045 

.28 

.16 

2.6 
1.3 
7.9 

.019 

.24 

.058 

.24 

.10 

.23 

59 
9.8 

23 

w191227 
091228 
w191233 

091239 3.8 1.6 3.8 .096 .090 .26 5.0 .075 .07L 1.0L 091239 
091246 ,71.3 3.7 .043 .30 .12 .25 1.7 .18 .08 15 091245 

091248 
091276 
091277 

6.5 
1.3 
3.4 

2.9 
.17 

2.0 

.050 

.023 
1,1 

.26 

.028 

.15 

.046 

.00 7 

.035 

.29 

.38 

.17 

7.5 
27 

3.4 

.15 

.027 

.098 

.14 

.45 

.62 

11 
50 
32 

091248 
w191276 
091277 

091279 5.4 2.3 .042 .17 .036 .16 .51 .14 .16 32 w191279 
w192614 1.7 .83 .76 .041 .027 .10 2.6 .049 .02 13 092614 



	 	 	

 

 

Table 12h.-- Malor, minor, and trace element composition of 108 coal samples from Indiana reported on whole coal basis--continued 

Sample 
number 

8-5 
(ppm) 

Ba-S 
(ppm) 

8e-S 
(pom) 

BI-S 
(ppm) 

Cd 
(ppm) 

Ce 
(ppm) 

Co 
(Dom) 

Cr 
(ppm) 

Cs 

(ppm) 
Cu 

(ppm) 
Sample 
number 

.191947 65G 13 5.7 1 .54 0.21 8.0 14 7.3 0.4 8.2 .191047 

.191048 98G 12 4.7 2.74 .18 1.0 10 13 .3 11 .191048 

.191049 1306 36 4.0 2.94 .12 10 6.5 14 1.3 6.6 .191049 

.191050 85G 11 4.7 1.9 .14 2.0 5.1 5.9 .7 5.9 .191050 

.191051 150G 77 4.3 3.3L .10 18 5.5 17 1.5 19 091051 

.191052 140 38 1.9 4.64 .08 5.0 2.2 8.6 .4 7.7 041052 

.191053 190G 46 2.8 4.2L .28 12 5.7 17 1,1 11 .191053 
091054 170G 26 3.1 3.84 .10 6.0 8.5 15 .9 8.5 .191054 
.191055 120G 22 3.2 2.64 1.2 11 8.1 9.6 .8 7.0 w191055 
.191056 94G 24 3.5 2.14 1.9 9.0 6.5 11 .7 7.2 .191056 

.1 91057 82 24 7.6 2.84 .80 7.0 2.2 8.9 .6 5.0 .191057 

.19105R 120G 26 2.4 1.84 .15 8.0 2.5 12 .7 6.7 .191058 

.191059 1906 25 5.0 4.2L .17 6.0 10 16 .6 14 .191059 

.191060 130 60 2.6 6.24 .32 12 4.3 15 .8 14 .191060 

.191061 130G 44 3.1 2.9L .23 8.0 3.5 17 .9 11 .191061 

w191062 95G 15 3.4 2.14 1.6 12 7.4 9.1 .3 5.8 .191062 
.191204 91 210 4.8 194 1.3 45 21 59 6.2 26 091204 
.191205 120 79 5.7 7.24 .06 17 9.5 37 1.5 38 .191205 
.101207 97 170 5.8 114 .04 43 9.3 43 3.6 44 .191207 
.191208 110 220 5.4 1 34 .06 33 6.5 45 5.0 27 .191208 

.191209 100 250 4,4 104 .23 64 23 42 3.5 54 .191209 

.191211 100 150 7.1 7.74 .024 39 9.0 37 1.9 42 w19121 1 

.191112 100 250 4.8 174 .04L 42 7.1 61 7.5 30 .191212 

.191213 110 220 5.3 144 .67 55 43 47 3.3 56 .19121 3 

.191215 110 330 4.9 184 .28 56 26 65 5.6 28 .19121 5 

.191216 89 270 4.6 154 .07 45 22 59 4.4 23 091216 

.191220 160 130 8.8 114 .37 54 13 54 3.5 240 .191220 
O71222 210 560 6.2 134 1.6 32 4.5 41 5.4 59 .191222 
.191224 76 18 5,4 7.84 .05 3.0 8.3 18 .94 18 .191224 
.191225 27 16 2.2 254 .11 2.0 26 4.1 .4 20 .191225 

.191227 27 11 7.0 2.84 .06 3.0 9.3 6.8 .2 8.6 .191227 

.191228 66 660 5.0 174 .13 120 15 81 4.7 23 .191228 

.191233 39 41 6.0 104 .49 7.0 2.6 13 1.1 4.1 .191233 

.191239 150 110 4.7 16L .19 47 8.2 24 1.4 31 091239 

.191245 140 160 6.0 114 4.5 27 8.6 39 3.6 11 .191245 

.1917i48 '00 140 4.2 134 1.7 23 12 32 2,4 10 .191248 

.191276 114 8 .8 17L .60 2.0 .9 3.1 1 .04 6.4 .191276 

.191277 120 140 3.9 7.4L 5.7 34 19 24 1.5 20 .191277 

.191279 130 100 4,9 7.1L .10 24 3.1 24 3.4 20 .191279 

.192614 120G 29 3.1 2.74 .28 7.0 5.1 12 .8 12 .192614 



	  

 

 

 

Table 12h.-- Malpr minor and trace element composition of 108 coal samples from Indiana reported on whole coal basis--continued 

Saaol• Dy-S Er-S ku Ga-S Gd-S Ge-S Hf Hq Ho-S Sample 
number (00m) (00m) (00m) (oom) (00m) (b0m) (Opm) (ppm) po (ppm) number 

091047 2.21 0.7 0.16 100 4.4 1.3 20 0.3 0.060 0.461 091047 
001048 3.71. 1.01 .11 56 6.9 .68L 21 .3 .060 .681 091048 
091049 4.1 1.31 .21 72 4.8 1.9 17 .61 .045 .911 091049 
.191050 2.81 .81 .13 40 7.8 .59L 18 .4 .095 .591 w191050 
w191051 4.91 1.51 .30 80 5.7 4.5 14 .6 .25 1.01 w191051 

w191052 6.81 2.0L .1? 24 3.3 3.0 2.0 .4 .063 1.41 091052 
.191053 6.21 1.91 .22 180 5.5 1.31 2.5 .6 .13 1.31 w19105 3 
.191054 5.61 1.71 .12 56 4,4 3.3 14 .5 .050 1.21 091054 
.191055 3.91 1.5 .25 60 3.4 .82L 9.0 .4 .14 .821 .191055 
.191056 3.11 1.1 .17 68 2.7 .94 11 .4 .055 .66L .191056 

.191057 4.21 1.31 .16 68 3.4 .891 4.2 .3 .10 .891 091057 
w191058 4.11 1.21 .14 AO 3.2 .861 5.7 .4 .055 .861 .191058 
w191059 6.21 1.91 .12 32 4.9 1.31 13 .5 .15 1.31 091059 
.191060 9.21 2.81 .31 140 4.1 4.3 2.8 .6 .073 1.91_ .191060 
091061 4.31 1.31 .20 100 4.3 .911 6.4 .6 .065 .911 091061 

091062 3.7 .9L .31 56 2.6 2.6 5.8 .2 .058 .661 .191062 
091204 281 9.11 .73 340 17 6.21 4.11 2.2 .21 6.21 .191204 
6/191205 111 3.41 .26 92 5.2 2.3 9.8 2.0 .13 2.31 091205 
.191207 161 5.31 .54 150 12 3.61 3.1 1.5 .28 3.61 .191207 
.191208 191 6.01 .60 200 15 4.1L 8.6 1.7 .050 4.11 .191208 

.191209 151 4.91 1.4 150 12 5.4 9.0 1.7 .30 3.31 091209 

.191211 111. 3.61 .58 120 8.4 3.1 3.6 1.1 .025 2.5L .191211 
w1?1212 261 8.31 .60 320 19 5.71 3.81 2.1 .016 5.71 001212 
091213 211 6.71 2.2 200 16 5.6 13 1.5 .35 4.61 .191213 
.191215 261 8.51 .88 240 19 5.81 3.81 2.7 .055 5.81 .191215 

.191216 2SL 7.41 .64 240 14 5.01 3.4 2.3 .083 5.01 .191216 

.191220 171 5.41 .53 200 13 3.7L 11 2.0 .26 3.71 .191220 

.191222 191 5.91 .64 320 18 4.21 23 1.8 .13 4.21 .191222 
091224 4.11 1.3L .14 40 5.9 .86L 49 1.1 .25 1.31 091224 
.191225 371 531 .16 201 14 121 10 .2 2.4 7.71 .191225 

.191227 4.11 1.3L .14 56 7.6 1.8 59 .2 .47 .861 091227 
091278 25L 8.01 2.6 780 11 6.0 3.7L 5.8 .098 5.31 091228 
001233 1511 4.7L .15 54 8.8 3.11 9.8 .4 .22 3.11 w191233 
091239 241 7.51 1.0 780 10 7.51 44 1.2 .24 5.01 .191239 
091245 17L 5.41 .48 420 14 3.61 15 2.4 .085 3.61 .191245 

.191248 191 6.21 .41 260 12 4.21 16 2.5 .11 4.21 .191248 
091276 241 7.81 .07 130 12 5.01 3.61 .51 1.2 5.01 .191276 
091277 11) 5. 2.2 780 14 15 5.7 1.0 .28 3.51 091277 
.191279 
092614 

101 
3.91 

3.31 
1.21. 

.22 

.16 
150 
42 

6.3 
4.2 

2.21 
1.21 

6.7 
9.7 

1.3 
.5 

.23 

.080 
2.21 
.851 

091279 
w192614 
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Table 12h.-- Major, minor, and trace element composition of 108 coal samples from Indiana reported on whole coal basis--continued 

Sample Pr-S Pt-S Rb Sb Sc Se Sm Sn-S Sr -S Tb Sample 

number (ppm) (ppm) (ppm) (ppm) (op.) (ppm) (ppm) (Porn) (ppm) (PPm) number 

w 1 91047 
u171048 

4.6L 
6.8L 

0.46t. 
.68L 

20L 
201. 

1.5 
1.9 

1.9 
4.6 

2.9 
5.5 

0.80 
.40 

0.77 
1.3 

20 
3.9 

0.2 
.2 

v101047 
.191048 

v191049 9.1L .91L 25L 1.9 3.3 .7 .90 .91L 19 .2 091049 
.191050 5.9L .59L 19t. 1.2 3.4 4.4 .50 .85 3.6 .1 091050 
w191051 12 1.0L 23L 2.3 3.2 4.5 1.7 1.0L 180 .2 w191051 

w191052 14L 1.4L 24L .29 2.3 1.1 .60 1.4L 66 .1 091052 
091053 13t_ 1.3L 15 .30 2.5 1.7 1.0 1.3L 36 .1 091053 
w191054 12L 1.2L 15 3.1 3.2 1.4 .60 1.2L 21 .2L w191054 
w191055 8.2L .R2L 20L .72 2.0 2.0 1.1 .83 35 .2L 091055 
w191056 6.6L .66L 11 .76 2.0 2.1 .80 1.2 18 .2L 091056 

w191057 
w1 9 1058 
091059 

A.9L 
8.6L 

13L 

.89L 
,86L 

1.3L 

17L 
9 

15 

1.2 
1.2 
3.8 

1,5 
1.6 
2.9 

2.7 
2.6 
2.2 

.80 

.70 

.50 

.89L 

.89 
1.3L 

13 
15 
17 

.1 

.2L 

.2L 

w191057 
091058 
w191059 

091060 19L 1.9L 22 .34 3.5 2.2 1.4 1.9L 110 .3L w191060 
091061 9.1L „91L 17 .25 2.2 1.1 1.0 .91L 31 .1 w191061 

w191062 8.8 .66L 16L .38 ?.7 2.1 1.5 .66L 20 .2L 091062 
w191204 6?L 6.2L 79 1.1 13 5.4 3.9 6.2L 62 .7 091204 
w 191205 
091207 

23L 
36L 

2.31. 
3.6L 

2? 
37 

1.4 
.68 

6.9 
12 

6.8 
8.1 

1.6 
3.1 

2.3L 
3.61. 

50 
140 

.3 

.4 
091205 
091207 

.191208 41L 4.1L 55 .92 9.5 5.1 3.0 4.1L 130 .5 091208 

w191209 
w191211 

33L 
25L 

3.3L 
2.5L 

45 
30 

1.8 
.58 

11 
9.7 

7.5 
7.3 

7.0 
3.1 

3.3L 
2.5L 

390 
190 

.9 

.4 
w191209 
w191211 

v191212 57L 5.7L 66 .60 13 6.9 3.1 5.7L 110 .7 w191212 
w191213 
w191215 

46L 
58L 

4.6L 
5.8L 

40 
89 

1.8 
.76 

11 
12 

8.5 
7.6 

8.7 
4.2 

4.6L 
5.81. 

240 
94 

1 
.8 

w191213 
w191215 

w191216 
w191220 

SOL 
37L 

5.0L 
3.7L 

63 
4L 

1.0 
.10L 

11 
5.2 

8.2 
6.6 

3.3 
9 

5.0L 
3.7L 

66 
110 

.5 

.4 
w191216 
w191220 

091222 42L 4.2L 72 1.6 11 ?.R 2.9 4.2L 100 .5 w191222 
091224 13L .86L 221. 7.1 4.2 3.2 .50 2.7 12 .1 091224 
w191225 77L 7.7L 31 6.6 .70 11 .20 7.7L 8.7 1 w191225 

091227 8.6L .86L 22L 6.8 4.1 2.5 .70 .861. 22 .2 w191227 
091228 53L 5.3L 83 .91 14 4.5 13 5.3L 730 1 w191228 
w191233 
w191239 

31L 
50L 

3.1L 
5.0L 

33L 
27 

1.4 
.60L 

1.8 
4.6 

5.5 
6.0 

.60 
6.3 

3.1L 
5.0L 

18 
470 

.6 

.8 
w191233 
091239 

091245 36L 3.6L 56 1.0 8.9 1.2 2.2 3.6L 54 .3 w191245 

091248 471. 4.2L 51 1.3 5.0 1.1 1.8 4.21. 35 .3 091248 
w 1 91276 501. 5.0L 36L .35 .50 6.0 .30 5.0L 7.3 .7L w191276 
w191277 23L 2.3L 28 3.8 8,4 0.0 7,4 2.3L 110 2 091277 
w191279 22L 2.2L 33 1.7 3.9 5.9 1.4 2.2L 190 .2 w191279 

w 19 261 4 8.2L .85L 10 .30 3.0 1.6 9 .85L 25 .2 092614 



 

Table 12h.-- Major..,_mipqr.,nnci. trace element composition of 108 cool samples from Indiana reported on whole coal basis--continued 

Samote Th TI-S Tm-S U V -S Y-S Yb Zr /r-S Sample 

number (Porn) (o0m) (pom) (ppm) (Dom) (60m) (06.) (PO.) (oum) number 

w19104 7 3.01 0.661 0.521 0.68 11 6.6 0.4 170 14 091047 
w191048 3.01 .98t. .471 1.3 52 6.8 .5 68 54 w191048 
w191049 3.01 1.31 .621 .99 16 7.2 .5 56 35 091049 
w191050 3.01 .851 .401 .68 11 5.6 .3 98 16 w191050 
w191051 3.01 1.51 .701 2.2 31 9,7 .5 7.9 71 w191051 

091052 3.01 2.01 .97L 2.0 16 6.3 .5 19 24 w191052 
091053 3.01 1.9L .901 .55 22 7.0 .3 35 62 w191053 
091054 3.01 1.71 .811 .71 21 6.6 .4 20 42 w191054 
w191055 3.01 1.21 .561 .69 14 8.8 .5 38 28 w191055 
w191056 4.0 .941 .45L .68 12 6.3 .4 36 23 091056 

091057 3.01 1.31 .611 1.8 24 4.7 .3 34 15 w191057 
091058 3.01 1.21 .591 3.6 67 4.5 .3 19 37 091058 
091059 4.3 1.91 .901 .53 23 6.7 .4 39 42 w191059 
w191060 3.OL 2.8L 1.31 3.9 34 13 .7 64 62 091060 
w191061 3.01 1.31 .62L .40 24 8.0 .4 140 63 w191061 

091062 3.01 .951 .451 2.4 12 9.5 .5 150 9.5 w191062 
091204 7.3 9.11 4 .11 3.1 91 19 1.8 670 72 w191204 
w191205 6.7 3.41 1.51 1.4 55 14 .8 52 210 091205 
091207 14 5.3L 2.41 4.3 78 13 1.3 31 70 w191207 
w191208 9.2 6.01 2.71 3.0 73 17 1.4 44 76 091208 

091209 9 .2 4 .91 2.21 4.6 R2 25 1.8 51 59 w191209 
w191211 11 3.6L 1.71 3.6 69 15 1.0 14 60 w191211 
w191212 13 8.31 3.81 3.8 92 19 1.7 44 8 7 w191212 
w191213 12 6. 7 1 3.01 4.9 88 33 2.4 200 56 w191213 
w191215 10 8.51 3.81 2.6 94 29 2.1 280 120 w191215 

091216 10 7.41 3.31 2.4 74 19 1.7 110 97 w191216 
w191220 18 8.01 2.51 6.1 150 13 1.1 71 150 091220 
091222 11 5.91 2.81 2.9 9? 15 1.4 230 59 091222 
w191224 5.0 1.31 .591 4.2 59 5.4 .5 4.6 140 091224 
w191225 3.01 121 5.31 .201 7.2 1.71 8.1 10 5.8 091225 

091227 3.01 1.31 .591 5.5 16 8.6 .4 5.9 40 091227 
091228 15 8.01 1.71 3.8 100 32 3.2 46 240 091228 
w191233 3.01 4 . 7 1 2.11 1.5 37 7,4 .4 14 57 w191233 
091239 18 7.51 3.41 41 81 69 2.1 17 72 091239 
091245 4.4 5.41 2.41 1.8 85 18 1.6 3,300 270 091245 

091248 4.3 6.71 2.81 1.7 62 11 1,4 1,000 170 w191248 
w191276 3.OL 7.81 3.61 .20 3.2 1.9 .41 11 3.61 091276 
w191277 4.0 3.51 1.61 2.5 27 64 3.0 1,100 37 091277 
w191279 7.4 3.31 1.51 2.1 32 5.7 .8 4.3 33 w191279 
w192614 3.01 1.21 .611 1.4 19 9.0 .8 110 41 w192616 



 

 

Table 12h.-- Malpr, minor, and trace element composition of 108 coal samples from Indiana reported on whole coal basis--continued 

Sa*ple Si Al Ca Mq Na Fe Ti Aq-S As Sample 
number (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (00m) (ppm) number 

w192615 2.2 1.0 0.71 0.054 0.030 0.11 2.1 0.062 0.011 4.0 092615 
w192616 .63 .44 .051 .013 .005 .080 4.7 .013 .09 37 w19261 6 
w192617 .52 .42 .049 .014 .003 .077 4.6 .013 .08 25 092617 
14192618 .68 .54 .063 .018 .007 .061 2.9 .019 .05 47 092618 
w172619 .70 .53 .066 .019 .006 .059 2.7 .019 .05 28 10192619 

092620 3.0 1.2 .91 .076 .027 .13 2.0 .063 .021 4.0 092620 
w192621 2.7 1.0 .12 .055 .015 .12 3.4 .063 .06 9.0 1,19262 1 
141 9 2622 1.7 .78 4.8 .042. .016 .072 1.7 .047 .07 6.0 092622 
w192623 2.5 1.3 .060 .039 .009 .12 3.6 .054 .03 7.0 092623 
w192624 1.7 .87 .47 .032 .040 .097 2.9 .048 .05 9.0 092624 

w192625 2.6 1.0 .82 .048 .050 .13 3.4 .063 .03 9.0 w192625 
0 97626 1.5 .70 .41 .051 .036 .078 1.9 .045 .02 12 092626 
w192677 2.1 1.0 .92 .072 .047 .11 2.0 .058 .011 10 w19262 7 
w192628 4.1 2.3 .066 .11 .034 .14 .80 .12 .08 5.0 092628 
w192629 .95 .64 .039 .022 .006 .037 .35 .027 .06 9.0 w192629 

w192630 1.3 .85 .18 .033 .013 .078 2.6 .051 .03 35 092630 
w192631 1.2 .79 .29 .065 .010 .083 3.2 .047 .03 54 w192631 
w192632 1.5 .89 .029 .016 .007 .050 .36 .061 .05 2.0 w192632 
14192613 1.4 .83 .030 .015 .007 .047 .36 .054 .08 3.0 w192633 
w192634 .052 .004 .14 1.4 5.0 w192634 

1.7w192635 .83 .054 .039 .012 .082 2.5 .053 .05 20 w192635 
w192636 .75 .37 .049 .013 .084 2.3 .046 .02 27 0926361.7 
w193119 2.0 1.0 .061 .034 .010 .077 1.3 .072 .05 5.0 093119 
w193120 2.2 1.1 .029 .059 .023 .067 .20 .062 .02 1.0 w193120 
w193121 1.4 .69 .54 .037 .018 .09 9 1.Z .046 .07 20 w193121 

w193122 2.2 1.0 .44 .062 .023 .085 .71 .059 .01 1.0 w193122 
w193123 1.7 .74.96 .055 .014 .095 1.8 .057 .02 4.0 w193123 
w193124 11.5 .90 .063 .043 .013 .052 .40 .049 .03 7.0 w193124 



 

 

Table 12h.-- Malpyi minor„ and trace element comjsosition of 108 coal saules from Indiana reported on whole coal basis--continued 

Sample 
number 

0-S 
(Dom) 

da-S 

(uom) 

ue-S 
(oom) 

U,-S 
(bum) 

Cd 
(Dom) 

Ce 
(opm) 

Co 
(Dom) 

Cr 
(opm) 

Cs 
(Dom) 

Cu 
(ob.) 

Sample 
number 

w192615 130G 36 2.4 2.86 0.15 8.0 6.1 12 0.9 12 w19761 5 
002616 06G 8 4.2 2.16 .07 6.0 8.2 7.0 .56 17 w192616 
w192617 92G 8 4.4 2.06 .03 10 16 6.9 .5L 16 w192617 
092618 73G 7 2.3 1.6L .23 8.0 9.3 7.2 .4 11 w192618 
w192619 71G 9 2.3 1.61. .22 9.0 27 9.4 .56 11 w192619 

09200 
092621 

150G 
1406 

97 
20 

3.8 
3.5 

3.3L 
1.16 

1.2 
.06 

26 
15 

3.7 
9.2 

13 
15 

.7 
1.3 

11 
17 

v192620 
w192621 

012622 87G 14 3.5 1.9L .63 9.0 4.9 15 .7 10 092622 

092623 
002624 

140G 
120G 

31 
22 

4.2 
2.8 

3.1L 
2.6L 

.06 

.32 
120 

9.0 
3? 
5.3 

12 
11 

1.2 
.7 

17 
15 

v192623 
v192624 

0926)S 
002626 

160G 
046 

77 
75 

7.7 
2.4 

3.5L 
2.1L 

.82 

.10 
11 

5 .0 
8.6 
3.0 

14 
15 

.9 

.7 
17 
6.8 

v192625 
w192626 

092627 1306 53 2.6 7.86 .15 7.0 5.1 17 1.0 8.1 092627 
w192628 
w1 9 262 9 

170G 
45G 

71 
17 

3.5 
3.2 

3.6L 
1.06 

.02 

.06 
28 
11 

13 
11 

25 
5.8 

2.6 
.3 

25 
11 

w192628 
w192629 

w192630 94G 18 3.9 2.16 .04 10 2.8 11 1.0 10 w192630 
092631 1006 13 4.0 2.26 .06 9.0 3.3 9.3 .9 8.5 w192631 
w192632 60G 22 4.2 1.36 .02 20 11 13 .3 16 w192632 
092613 56G 20 3.9 1.26 .20 28 10 11 .3 17 v192633 
092634 170G 19 16 3.7L .51 2.0 10 3.3 .3L 32 w192634 

092635 
w192636 

98G 
1000 

19 
14 

3,1 
2.6 

7.26 
2.26 

.05 

.09 
10 

5.0 
4.8 
3.2 

13 
11 

.7 

.6 
7,4 

10 
w192635 
w192636 

w193119 93G 86 4.2 2.06 .11 23 3.3 12 .7 19 w19311 9 
w193120 ROG 28 3.4 1.86 .28 9.0 9.0 12 1.0 9.6 w193120 
w193121 120G 14 2.7 2.66 .86 9.0 6.3 12 .6 7.4 w193121 

093122 1006 36 2.3 2.21. .19 9.0 2.3 13 1.1 7.2 v193122 
093123 110G 40 2.2 2.56 .25 10 2.0 11 .9 11 w193123 
w193124 63G 26 2.4 1.4L .09 12 2.1 10 .7 12 w193124 



 

Table 12h.--.Major minor, and trace element composition of 108 coal samElea from Indiana reported on whole coal basis--continued 

Sample 
number 

Dy-S 
(Ppm) 

Er-S 
(ppm) 

Eu 
(ppm) 

F 
(ppm) 

Ga-S 
(Dom) 

Gd-S 
(ppm) 

Ge-S 
(oPm) 

Hf 

(ppm) 

Hy 

(ppm) 

Ho-S 

(ppm) 
Sample 
number 

092615 4 .16 1 . 1 6. 0.19 57 3.7 1.31- 11 0.6 0.060 0.89L w19261 5 
092616 3.16 1.06. .28 21 5.5 1.1 4.3 .1 .28 .671. w192616 
w19261 7 2.9 1.2 .30 206 5.8 1.7 7.5 .2 .21 .646 w192617 
w192618 2.3L .76 .29 206 6.2 .95 15 .3 .49 .516 092618 
w 19 26 19 2.3L .7L .28 22 6.9 .78 16 .3 .28 .506 w19261 9 

w192620 1.56 .62 64 3.8 1.5L 13 .7 .080 1.16 w192620 
092621 4.51_ 1.41_ .55 80 4.1 2.1 13 .11 .996 w192621 
w192622 2.8L .19 46 2.8 1.3 7.8 .4 .11 .616 092622 
092623 8.7 4.5 2.4 57 3.4 12 17 .5 .080 2.8 092623 
w192624 3.7L 1.26 .24 48 3.5 .82L 6.9 .5 .11 .826 092624 

092625 5.06 1.6L .28 46 3.8 1.6L 11 .6 .080 1.16 092625 
092626 3.06 .91. .11 46 3.0 .66L 7.2 .6 .10 .666 092626 
092627 4.1L 1.3L .11 45 4.3 .90L 12 .6 .090 .906 w192627 
092628 5.36 1.76 .42 89 6.6 1.26 13 1.0 .14 1.2L w19262 8 
w192629 1.4L .5 .17 20 2.8 .86 13 .2 .090 .32L w192629 

w192630 3.06 .9L .24 206 4.2 1.6 16 .5 .25 .66L w192630 
092631 3.2L 1.06 .19 20 4.5 1.0L 18 .4 .25 .706 092631 
092632 1.91. .9 .57 201_ 2.9 2.1 11 .5 .040 .426 092632 
w192633 1.81. .8 .92 20 3.0 2.1 9.5 .5 .040 .56L w192633 
092634 5.4L 1.76 .10 206 22 1.26 160 .1 .13 1.26 092634 

w192635 3.16 1.06 .16 29 3.8 .696 9.8 .5 .15 9.86 w192635 
092636 3.2L 1.06 .16 37 3.1 .71L 9.0 .4 .090 .71L 092636 
w1 931 1 9 3.06 1.1 .68 81 4.1 3.3 14 .6 .070 .651. 093119 
093120 2.6L .8 .18 48 3.6 .64 18 .5 .010 .566 w193120 
093121 3.86 1.2L .20 43 1.4 1.2L 9.6 .4 .23 .836 w193121 

093122 3.36 1.06 .19 61 2.7 1.4 4.4 .5 .070 .71L w193122 
w193123 3.6L 1.4 .23 48 2.2 1.16 4.9 .4 .090 .806 093123 
w193124 2. 0L .8 .23 61 2.5 1.1 8.8 .4 .060 .446 093124 



 
	

 

Table 12h.-- Msjor, minor and trace element composition of 108 coal snaplea from Indiana reported on whole coal basis-continued 

SA ,,ote LA LI Lu Mn MO-S NO -S Nd-S Ni-S P Pb Sample 
number (Oom) (ppm) (pom) ( ppm) (Dom) (00m) (ppm) (Dom) (ppm) (00m) number 

0926 1 5 4 11 0.2 46 0.89 1.4 5.8L 19 39 6.2 092615 
6,192616 1. 5.6 .1 12 1.5 1.2 5.2 22 17 25 w192616 
092617 6.3 .1 13 1.9 1.5 13 22 20 23 .092617 
w192618 3 8.0 .2 15 1.0 .51 3.4L 31 29 18 w192618 
w192619 8.5 .1 14 1.1 .78 5.0 34 34 16 w192619 

097620 13 7. 3 .1 96 2. 1.2 17 24 40 0.1 w 1 92620 
w 1o2621 8 8.7 .7 37 4.2 1.8 11 27 210 18 092621 
0 92672 4 4.8 .2 74 5.7 1.5 4.0L 10 19 28 w192622 
0926/3 
092624 

62 
5 

8.2 
11 

.4 

.2 
2 7 
46 

2.7 
2.5 

2.0 
1.6 

55 
5 41. 

49 
16 

120 
20 

23 
5.3 

w192623 
092624 

w192625 6 11 .2 7 2 3.0 1.6 7.2L 27 27 9.4 092625 
v192626 3 5.5 .1 56 2.3 2.1 4. 3L 5.6 110 5.2 w192626 
6,192627 4 8.9 .1 85 1.3 2.3 5.9L 7.6 140 3.6 092627 
092628 17 28 .2 23 1.2 1.7 11 31 190 18 092628 
w192629 8 6.3 .1 5.4 .95 .59 7.2 23 67 7.7 w192629 

092630 5 7.3 .1 25 1.8 1.9 7.2 10 33 38 w192630 
w192631 4 5.4 .1 25 1.1 .70 4. 6L 9.5 48 51 w192631 
6,192632 
w197633 

11 
14 

10 
7.8 

.1 

.1 
3.4 
3.8 

.48 

.39 
.54 

1.3 
17 
17 

66 
73 

110 
150 

21 
23 

092632 
w192633 

w192634 1 15 .1 22 3.2 6.2 7.8L 520 240 w192634 

w192635 6 6.4 .1 70 1.9 2.5 5.3 23 690 28 092635 
6092636 
w193119 

7 
12 

4 . 7 
1? 

.1 

.1 
57 
8.5 

2.3 
.47 

.91 
7.0L 

6.6L 
16 

8.7 
20 

22 
450 

30 
6.0 

w192636 
v193 1 19 

0931 20 5 6.8 .1 11 .80 2.2 4.6 41 17 39 v193120 
w193121 3 3.9 .1 120 9.2 2.6L 5.5L 38 73 14 w193121 

w193122 5 4.8 .1 50 9.2 2.0 6.6 10 27 3.2 w193122 
w193123 5 5.8 .1 65 3.9 2.5L 5.2L 8.8 35 3.5 093123 
093126 6 5.7 .1 7.6 5.3 1.4 8.2 14 190 7.6 w193124 



	
	 	 	 	 	 	 	 	 	

	
	
	 	 	 	 	 	 	 	 	 	

 

 

 

 

 

Table 12h.-- Major, minor, and trace element composition of 108 coal samples from Indiana reported on whole coal basis--continued 

Sample Pr -S Pt -S 9b Sb Sc Se Sm Sn-S Sr -S Tb Sample 
number (ppm) (Dram) (opm) (0pm) (opm) (ppm) (Dom) (ppm) (ppm) (ppm) number 

092615 8.61 0.'191 12 0.40 2.3 1,4 B 0.891. 17 0.2 w192615 
w192616 6.51 .6 7 1 101 1,3 4. 2 3.5 8 .77 4.3 .3 w192616 
w192617 6.31 .64L 91. 1.4 3.0 2.1 u .64L 8.3 .2 w192617 
w192618 5.01 .51L 111 1.1 4,4 3.2 8 .80 9.5 .3 w192618 
w192619 4.81 .501. 111 1,9 3.9 2.3 8 .85 8.5 .3 092619 

092620 int_ 1.11. 10 .50 3.2 3.3 B 1.11 21 .3 w192620 
w192621 9.61. .991 15 .30 2.6 4.4 B .991 12 .4 w192621 
092622 5.91 .611 10 .4 0 2.0 11 B .611 7.7 .3 w192622 
092623 18 .991 221 .20 2.3 3.3 8 .991 5.6 2 w192623 
w192624 8.01 .821 141 .30 3.4 1.6 B .821. 13 .SL w192624 

w1926?5 11). 1.11 17 .40 3.2 1.9L B 1.11. 15 .51 w192625 
092626 6.41 .661. 12 .40 2.1 1.1 8 .661_ 13 .41 w192626 
09262 7 8.81 .901 21 .50 2.9 1,3 8 .901 23 .41 w192627 
w192628 111. 1.21 33 1.1 5.5 1.9 B 1.21 110 .3 w192628 
w192629 3.1L .32L 8 .70 1.6 1.5 8 .95 44 .41 w192629 

092630 6.41 .661 10 1.1 3.1 1.8 a .661 16 .3 092630 
092631 6.81 .701. 11 1.7 3.3 1.8 8 .701 14 .41. 092631 
09263? 4.3 .42L 6 .90 3.5 4.0 B .421 78 .3 w192632 
w192633 3.81. .391 101 1.2 3. 7 4.0 B .67 95 .3 092633 
092634 111 1.2L 61 1.5 2.4 3.4 B 1.21. 20 .31 w192634 

w192635 6.7L .691 14 1,7 2.4 1.8 8 3.3 25 .31 w192635 
w192636 6.9L .711 9 .50 2.5 2.3 B .711. 14 .2 092636 
w193119 6.3L .651 221. .60 3.4 2.1 3.3 .651. 200 .4 w193119 
w193120 5.41 .561 17 4.5 3. 1 .9 .80 .561 13 .1 w193120 
093121 8.11 .831. 20 1.1 2.3 3.9 1.2 .831 18 .2 w193121 

w193122 6.91 .71L 16 1.5 ?.5 1,7 1.1 .711 20 .2 093122 
093123 7.81 .801 201 .50 2.3 2.0 1.1 .801 22 .2 093123 
w193124 4.31 .441 12 .80 2.1 1.2 1.2 .441 35 .2 w193124 
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Table 12h.-- Major, minor, and trace element composition of lOb coal samples from Indiana reported on whole coal basis--continued 

TI-5 Tm-S U V-S Y-S Yb In Zr -S SamDIP 

number (Dom) (porn) (porn) CoDm/ (ppm) (Dorn) (eon) (Qom) (Dom) number 

1.9 17 6.9 0. 9 95 24 w192615 

w192616 1.0L .96L ,48L .80 9.4 7,P .8 13 6.6 092616 
w192617 3.0L .9 21. . 4 6L .60 9.? 9.2 .5 29 7.0 092617 

w172618 3.04 .73L .3 7 1. 1.0 8.8 1.9 .9 61 6.9 092618 
w192619 1.0L ,711. .364 .70 9.2 4.3 .6 59 6.6 092619 

w192615 3.0L 1.3L 0.641-

7,1 

.192621 3.0L 1.4L . 71 L 7.6 14 0,4 .9 14 12 092621 
.19 2622 3.OL .874 ,44L 12 23 5.5 .6 62 14 w192622 

.192623 3.04 1,44 .71L 1.2 10 38 3.0 25 20 w192623 
092624 3.04 1.24 .59L 2.0 20 160 

092620 3.04 1.54 .764 1,7 14 .7 460 17 092620 

7.1 9.0 32 w192624 

092625 4.0 1.6L . 7 9L 1.3 17 6.8 .8 150 22 092625 

092626 3.04 .944 ,47L 1,4 21 3.3 .4 31 34 w192626 

092627 1.04 1.3L .(, 51. 1,4 19 3.5 .4 44 30 w192627 

w192628 3.OL 1.74 .834 1.7 25 5.6 .9 25 1? .192628 

092629 3.0L .454 .23L .40 6.3 3.9 .4 21 5.9 w192629 

,944 .90 11 6.1 .6 10 16 091630 

092631 3.04 1.04 .50L .70 7.1 3.6 .6 10 7.7 
092630 3.04 .474 

092631 

.604 .1flL .70 14 7.8 .6 9.0 19 0 92632 

092633 .564 .18L .70 12 7.3 .7 62 11 w192633 

w192634 3.0L 1.74 .85L .30 

0 92632 3.04 

24 29 .4 270 34 w192634 

18 4.8 .4 11 25 .191635 

w192636 3.04 1.04 .514 2.3 14 3.9 .5 12 17 w192636 

w193119 1 .04 .934 .474 .60 13 8.8 .8 23 26 w193119 

093120 3.OL .804 .404 .70 15 5.0 .5 79 26 w193120 

w193121 4.0 1.2L .60L 9.3 18 7.6 .6 190 24 

092635 3.04 .98L .x•94 .40 

093121 

19 14 26 w193122w193122 4.0 1.0L .51L 3.3 5.6 .5 
w193123 3.04 1.14 .5 7 L 1.7 17 6.1 .5 32 21 .193123 

w193124 3.OL .63L .32L 2.2 16 .54.9 14 9.5 093124 
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