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INTRODUCTICHK
Investigation of technological properties of the Afghanistan

coals for estimacvion of their fitness in metallurgical coke pro-

duction was done in the VUHIN according to the agreement with the

Department of Poreign Relations of the Geological Committee of the

USSR,

The object of the investigation is the Shabashak deposit coal
yhich is being prospected by Soviet specialists.
The following work is stipulated by the project:

a/ %@boﬁntery investigation of 65 core and trench samples, taken
at different depths in prospecting mines to determine the quality
of the deposit coals and ascertain the oxidation zone.

b/ Test of three enlarged samples in not full-factory conditions
to estimate coals as raw materials for coking and prelimjnary
characteristic of enrichment.

The materials of the investigation are summed up in two
chapters:

I, General characteristie of coals

2. Technclogical tests.



CHAPTER I
General featubes of the coals of the Shabashak deposit.

I. Brieéf geological information.

The Shabashak deposit is situated in eastrm part of the
Darrah=-i-Suf coal bearing area, in the Samangan province of the
northern Afghanistan. The dimensiops of the prospected area
made approximately 2,5 by 2 km.

Productive deposits of about 650 m thick, belonging to
the Middle Jurassic age, supposedly, are folded in a number of
folds of latitudinal trend/Fig.I/.

The deposit was investigated by way of holes and also by
small and comparatively deep prospecting holes ~ trenches and
adits. /

4s a whole 29 coal seams are found at the deposit, I0of
which have workable thickness from 0,8 to 3mu. They are seams I,
3, 7, 8,°14, 16, 17, 23, 26, 27.The indexing of seams is done
from bottom to top according to their location in the coal-bearing
strata. Some more thick and persistent beds 3, 7 and 23 are traced
along the strike at 2-3 km and at a depth in the dip plane to 500 m.

The coal seams mainly have complex structube, including
rock interlayers of different thickmess- from 0,0I to 0,25 m. Coal
bands are also not uniform

The structure of the coal seams in accordance with geologi-
cal documentation of sgmpling is shown in Figs. 2a, 2b, 2¢, 24, 2e,
2f.

In table I the data of seam thickness and structiire and
sample characteristic are summed up. As it is seen the samples re~-
present all the seams of workable thickness. All in all 103 samples
are taken, I00 of them are of small weight- from 0,5 to I5 kg, the
majority are band and by layers samples.

Enlarged - technological samples up to I00 kg in weight
each -~ are taken from the main more thick and persistent seams
3» T and 23. '



2. Method of investigation.

For estimation of coal technological properties, particu-
larly their fitness for coking, the method, shown in Fig, 3, is
worked up in the VUHIN, The method embraces the possibility of
investigation both in laboratoty and not complete industrial
conditions and allows the necessary data to be obtained for 7
characteristic of initial coal quality, their dressing and concentra
te properties /I1/.

Different semple setting , and in the main, their small
weight, but speéial technological samples, did not allowes all
investigations to be done completely according to the schemé.

The following order was &ccepted for the general characte-
ristic of physico-chemical properties~ determination of petrographic
composition, degree of metamorphism, humidity, ash content, ele-
mentary compositdon, volatile matter, calorific power, caking,
content of sulphur and phosphorus.

X The initial coals of seam samples, taken flwem from adits
from the deepest place, and also technodogical Samples, were
subjected to complete technichd / W2, AC, V , SCtotal, P¢ / and
qualitative-petrographic analyses, to determination of calorific
power, numbers of swelling and prlastometric tests; ash content was
also determined., -

In the concentrates of these samples, besides the above,
the elementary composition of coal and the degree of its metamor-
phism were determined.

Initial coals of core and also trench samples wmwa of some
mlhnda;nélmmafthesm, taken from the adit, were
investigated on a reduced scale- content of analytic moisture,
ash, volatile matter issue and number of swelling were determined.

The concentrates were obtained only from the most important
Bamples, necessary for the solving of the task. Their eatimation
was done on the basis of the same indexes, as those ccncgfétra@es
Of seam samples, but the determination of ash content. Lo

The concentrates of small weight samples wemen, fx‘em 0,/5 to
I5 kg were obtained by way of coal delaminating, cmhpd to I,5 mm
in a solution of carbon tetrachloride of I/4 kg/1 in ‘density end
of coals, being weatherdd very much, / taken from sm* outerops/,
=~ density of division being I,6 kg/l.



Table I
Characteristic of seam=s and samples taken
Seam Thicknes=, Structure Openings Sl R -u_‘:sie: _________
o Bedded Patches Techno-~ Total
from-to or logi~- quantity

0.95=1.40 compound Trenches 2 2
3 2.15-2.%0 - Adit, trench 3 2 1 6
5 0.60-0,71 simple ¥Well, trench 2
T I.71-2.82 compound Adit, wells, trenches 2 30 I 33
8 0.56~0.94 simple Adit, wells 9
14 0.83-1.60 " Adit, well, trenches 4 4
15 1.99 compound Trench I I
16 1.80-2.16 » Adit, well, trench I 5 6
I7 0.83 gimple Vell I I
I8 0.60 " " I
20 0.80 » = I I
23 2.47=3.09 compound Adit, well, trenches 28 ) 4 29
26 0.75=2.15 " Well, tremch 1 2 5
27 1.83-2.10 " " " I 4 5

Total: 29 71 g 103
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The concentrates of technological samples were obtained ac-
cording to the scheme, shown in Fig.3.

A1l the investigations, but determination of numbers of
swelling and metamorphism degree through the microscope, estimati-
on of dressing were done according to the standard methods.

Numbers of swelling were determindd by the method IGI~VUHIN/2/
They give general information of coal caking. This method is expres-
sive and allows the determination to be dons of small weight of
coal / I gr./. ALL the gamma of caeking coals with the plastic
layer from the outlined layer to 30-33 mm is characterised by th
numbers of swellinkg . from S to I53 mm.

The degree of metamorphism of coals through the microscope
is détermined by the reflecting pcwer of vitrinite in o0il immers-
ion / Ry, %/. Thds method is ﬁgnwmm comparison with

’ e
the visual one, used before, as thmbm expressed in figures here

and at more extended scale for each stage./3/.

The estimation of the coal enrichment id preliminary for
enlarged samples by GO0ST IOIO0-62 on the basis of the results
of coal delamination in the solutdon of ZnCl, of various density.

Pirst impressions of petrographic non~unéformity of the
Shabashek deposit coals are obtained from macroscopic , though not
complete, deseription of eeams. As it is seen from Fig,2 their
basis is semi-lustreous type of coal of different structuve - from
more or less wniform not-clear-banded to sharp banded and styiated
Semi~lustreous type in the majority ,om alternates with semi-
dull and dull varieties of coals, not seldom containing high ash
content.

Microscopical invesbigation, the main results of which aré
given in table 2, shows more clear the mainf features of the
coal material composition. Complex microcomponent composition is
typical for miih the coals of all seams.

Ranging of content of the main groups of microcomponents
/GOST 9414-60/ in seam samples, as well as in in separate beds and
seams of coal / see Annex I/ is rather wide, that is also caused
by different content of mineral inclusions, :

Investigation of concentrates gives more clear comprehension



Petrographical characteristic of coals of the Shabashak deposit

o _ _Semple characteristic _ _ _ _ _ _ ___ __.__. nmnmmum — _ _ Migrocomponent composition, $ _ _ _ _ _ _ _ _
VUBIN P Nane of Thickness, . P
O aan o Sample location . stage, L Vi SV ¥ M1
_— % substage
e et SR RO s . Y e o "Rl i T B
653254 287 I Trench 3% 1.03 - - I 62 17 10 10
653164  techn. Adit No.2, 25 m gaseous,
sanple No.3 3 from the mouth 2.16 - high 1 59 10 11 19
653179 ="~ 3 Ditto, concentrate 2.16 - e 1 65 12
654439  <"- 3 Ditto, after secon-
dary dressing 2.16 - - I 67 I0
653551 e 3 Ditto, concentrate
of dmity < 1043
yield 60 % 2.16 0.85 Mo 3 68 12 14 5
653324 293 5 Tyrench 6 : 0.73 - - 2 59 18 13 8
65 94 232 5 Well No.5 at a depth gaseous,
of 268.45-269.05 m 0.6 - high 2 60 15 16 7
651049 2%2 5 Ditto, concentrate
of density < I.4;
yield 85% 0.6 0,92 - 2 70 15 10 3
" W i i o SRR s B 55 10 » W
65593 e 7 Ditto, concentrate
from seni-factory 2.47 - - 2 61 I4 I3 9

installation
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65743

65741

65158

65746

653256

653585

65102
65740

653195

240

240

266

218

351

Ditto, concentrate of den-
sity I.4; yield 626 2.47

Well 30053 depth 210,80~
212,53 m, concentrate of I1.73
density <I.4; yield 33%

Well No.6, depth 749.05=
351.2 m, concentrate of
density < I.4; yield 4I% 2.I5

Adit 3, 29 m from the
mouth 0.9

Ditto, concentrate of

density <I.4; yield 656 0.9

Ait 3, 25 m from the
mouth 0.M4

Ditto, concentrate of
density <I.4; yield 7I% 0.94

Ditto, concentrate of den-
sity <I.4; yield 83 % 1.63

Adit 5, I4 m from the
mouth 1.0

0.92

0.93

0.89

0.88

0.87

0.80

74

I4

IO

25

23

14

15

16

—— A —— — -

I0
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6592 231a 16 Well 6, depth 129.45-
I31.25 m, upper patch,
concentrate of density

<1.4, yield 85 % ; 0430 0.82 - 1 76 1T 8 4
65100 2351s 16 Ditto, lower patch 5 %
ke o i, 1.40 - I 72 11 13
ty <1.4; yield 79
65154 228 17 Well 6, at a depth of
128,2-128,95 m 0.8% - e 1 60 9 12 17
65813 228 I7 Ditto, concentrate of
density <I.4; yield 58% 0.63 0.86 e I 64 I2 18 5
65153 226 18 Wellf, at a depth of
115,3-115.9 m 0.60 - -t 1 57 14 12 17
65810 226 18 Ditto, concentrate of
density <1.4; yield 558 0.60 0.84 - 1 73 II 7 8
6591 224 20 Well 6, depth 88,40
89,20 0.80 - - 2 5] 8 9 &
65808 224 20 Ditto, concentrate of
density <I.4; yield 858 0.80 0.82 - 2 76 6 13 3
652669 Technol, 23 Adit No.4, 26 m from the
sample No.2 mouth 2.62 - i I 63 I2 II 3
653178 - 23 Ditto, concentrate from 2.62 - - I 70 I3 12 4

semi~factory installation



6592 231a 16 Well 6, depth 129.45=-
151025 my upper ﬂm.
concentrate of density

<1.4, yield 85 % : 0.30 0.82 e 1 76 11 8 4
65100 251a 16 Ditto, lower patch,
m’b‘ Qf ! i"" 1040 - i I 72 II 13 5
ty <I.4; yield 79
65154 228 17 Well 6, at a depth of
128,2-128,95 m 0.8% - - I 60 9 I2 I7
65813 228 I7 Ditto, concentrate of
density <I.4; yield 58% 0.83 0.86 - 1 64 I2 18 5
65153 226 18 Wellf, at a depth of
I15,3=115.9 m 0.60 - -t I 57 I4 2 I7
65810 226 I8 Ditto, concentrate of
density <I.4; yield 55% 0.60 0.84 e 1 73 11 7 8
89,20 0.80 - e 2 3 8 g 8
65808 224 20 Ditto, concentrate of
density <I.4; yield 85§ 0.80 0.82 -rte 2 76 6 13 3
652669 T.ﬁmlo 25 Adit xﬁo"' 26 m from the
sample No.2 mouth 2.62 - o I 63 I2 I I3

653178 -t 23 Ditto, concentrate from 2.62 - - I 70 I3 12 4
semi~factory installation ;
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653350  Technol. 23 Ditto, concentrate of 2,62 0.78 gaBeous, I T2 I0 I4 3

sample No.2 density <I,4; yield 81% high
653336+  B347+347a 26 Trench 86, sumary sample
653339 by patches 2.07 - - I 55 I3 I9 I2
653259 300 26 Well 7, depth 61.45=
62,20 m 0.75 - - I 41 T I2 38
653553 300 26 Ditto, concentrate of gaseous, 3 80 7 ;. 3

density <I.4; yield 35% 0.75 0.69 high

653261  29%a+ 27 Well 7, depth 53.40- 2,32 - ot 1 66 14 15 4
296§ 55,15

653552 e 27 Ditto, concentrate of
density <I.4; yield 8TH 2.32 0.73 e I 72 13 I 3




of microcomponent conposition of ccals.Their basis is vitrinite,
the content of which ranges between 55-75% and in some bands
reaches 80%. At more effective enrichment and more opening of
grains the vitrinite content increases as a rule.

The comtent of semivétrinite and fusinite is® SACHSE Aigh
in coals, while leuptignite does not exceed I-2%.

More over, the detailed investigation of the coals in
passing light showed thmt the vitrinite of these coals is not a
uniform matter. In its composition there are not only structure-
less / Fig.8a/ ﬂﬁﬁ poor structural / Photo f 4B/ fragments ,
but there is a considerable number of remains with well preserved
cell structute/ Photo 4 ¢/. There are no bright orange-red and
red tinte in the vitrinite colour. All this indicated indirectly
the oxidizing environment of coal formation g‘igcgaing negatiuen
unfavourable factor for coal to show caking properties.

By the degree of metamorphiasm, as it is seen from the

data of the reflection/Ry = 0,73-0,94%/ the coals of the investi-

gated seams are at the stage of gmseous ones, presicely - at the
substage of gaseous high~- and medium meieamorphized. Increasing
of metamorphism is found from upper seams to lower ones, and
the tendency of increasing of metamorphism together with the
increasing of the seam occurrence depth , particularly seam No.7,
is traced.

4, Adh content and enricment.

The majerials of the investigation of the united seam sa~
mple, som@ bands and layers , shown in annes I, prove that
the ash content in coals mn is mainly high. It ranges between
14-30%, and only for some mmmm seams it does not exceed I0% /seams
5,20 and 27/. High ash content is the result of complex stmucture
of coals and contamination of coal with rock interlayers, and
dispersion mineral inclusions, which are extremely many in number
in the dull varieties of coal.

The investigation of the coal enrichment was done by
enlarged samples, taken for technological tests. The resuidts of
coal delamination in the solutdons of chlorous namhmimm zinc of
different density kg/l are given in table No.3. Zhese data mhoum

{




Theoretical balance of dressing products and evaluation of dressing capacity of coals of the ‘

W . W— St —— oo S v v G i - — — —

Techno- Name of seam
logical
sample

No.

3 seam J

b § seam 7

2 seam 23

Ash Characteristic Delamination in heavy liquld v. grade I2-I mm

o g T Geetats ~ aing W e
uct of 1.8,
W M T < 1.4, mm I.4-I. &% s
MOIBEL  FIOEG T e e e o T o o i o e s o 0 e e .
cal of coal gsh yield ash yield  ash yield ash
sample from bed-
ded_sam~-

20,0 62 23.2 576 8.6 29.6 30.4 12.8 T35
21.4 68 24.5 59.7 8.5 27.6 31.0 12.7 73.0
15.6 61 16.6 80.4 4.5 6.6 26.6 I3.0 82.8

Shabashak deposit

~of fractiona
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These data indicate difficult enrichment of high ash coals of
seams 3 and 7 and better enrtchment/ average/ of coal of seam 23.
ASH content of the obtained concentrate of seams 3 and 7 made
approximately 8,5%, and sean 23 - 6,6%,
Simultaneously the flatating of grade 1-0 mm was studied.
The tests were done in the laboratory mechanicel flotation -tool
acoording to the method, accepted in the VUHIN, time of flotation
being I0 minutes. As apolar rescent petrolium for tractors was
taken, as surface-active reagents camphor oil and fractions of
highest alcohols of the Lisichansky chemical enterprise wore i
taken, %
The resullts of flotation are summed wp in table §. Concentrate
I is achieved in the duration of the first two minutes of flotatiem. }
It wvas found that for ashm high-ash tailings hightened outlay |
of surface-active reagent will be needed; but when even 5% of ‘
camphor o/il in the admimture of the reagents took part, ash centaat‘
of tailings d4id not exceed 44,0%. Ash content of flotation
concenirate in this case made 9,4%, at the concentmbite yield,being
equal to 85,5%.
Coal of seam No7 is especially difficulat for fldtation.
At an average reagent regime , being optimal for the ma jority of
coals of the Kuznetsk and Karaganda basins, the concentrate vield
made 30-40%. Increasing of +the concentrate yield up to 85-86%
required hightened momtmmt cutlay of surface-active reagents.
The reasons of difficult flotating of coels could not be
found on the basis of the inveatigations done.
For more complete characteristic of minersl part of coals
the compositaon of ore is investigated, and the results are summed
up in table No.5. They show that ash couposition of coals is more
or less uniform; as in initial coals as well as in concentrates
8ilica and alumina predominate, making up to 90% together.
5. Physico-chemical preperties
In table No.6 the results of investigation of maimd/
workable seam coals of samples from the deepest openings, where
oxidazing proeesses do not influence, are shown.
By the cited data, especially if horanadysed concentrate
analyses are taken into consideration, it is seen that the indices®
ranging of the main coal properties are regular and change, mainly



Results of technological samyle flotation of cosls of grade 1-O mm of the ‘

Shabaskak deposit
e T T - ¥ comoanirgte . II cemcamtrete  Besmaxy concentrsbe  Teilings
Experi~ Expendi lings
aah Name of reagent B O i o v i i 0 - i e . a0 o . . . S
No. reagent, yield ash yield ash yield ash yield ash
" # % % % v % % %
Technological sample No.3, seam 3
- A Tractor kerosens 98% .5 42l 2.1 28.7 12,0 70.8 9.5 29.2  35.0
Camphor-oil 2% |
2. Tractor kerosene 9%
Camphor-oil 5% 1.5 69.4 8.0 11.9 13.8 81.3 10.9 18,7 40.0
Technological sample No.I, seam 7
. 1 Tractor kerosene 1.5 II-B 603 48.2 TeT 5905 T4 40.5 24.6
4. Tractor kerosene GJ%
Camphor~oil % 1.5 45.9 6.9 25.8 10.1 71.7 8.1 28,3 31.5

5e Tractor kerosene 95%
Camphor-0il w 1.5 7I.1 8.3 4.4 14,9 85.5 9.4 14.5 44.0

Technological sample No.2, seam 23

G Trectow kerosene 1.5 2.3 6.2 9.3 8.0 I1.6 7. 8846 23.5

A Tractor kerosene 957
Alcohels of the highest
order 5% 2.0 65.5 5.8 19.5 9.5 86.0 7.1 14.0 40,0




Composition of coals' ash of the Shabashak deposit ‘

et e e e e S e s o e e e A 2t 2 oot s e e e e e ] o . SRR A 1 WO
T P;:tw aie Ioentian &02 Ca0 Mg0 hzo, “205 + m, Total
__________________________________________ e i
I 2 3 4 5 6 7 8 9 o
Seam 3
653164 Technolo- Adit Ne.2, 25 m from the mouth, 2I m
gical from the day surface 48,07 3.46 LII 2,09 43.50 0.70 98,93
sample Fo.5
653179 e Ditto, concentrate from semi-factory
installation 46.44 4.36 LI4 3.39 42,56 0.36 98.25
Seam 7
65108  Techholo- Adit No.I, 40 m from the mouth , 32.4 m
gical from the day surface 50.24 2.60 I.14 2420 41.19 I.68 99.05
sample No.l
65593 e Ditte, concentrate from semi-factory
installation 49.05 3.24 1.26 3.21 41.33 1,76 99.85
65281 't Ditto, concentrate of density 1.4 46,22 3.9 1.44  3.68 41.96 1.65 98,91
Seam 8 :
65158 240 Adit No.3, 29.5 m from the mouth,
3% m from the dey surface 50.56 2.65 I.70 3.%8 38.47 2.63 99.59
65746 240 Ditto, concentrate of density 1.4 50.38 I1.59 135 534 38.98 0.12 97.74
Segm 23
652669 Technolo- Adit No.4, 26 m from the mouth, 24 m
gicﬂl from the dﬂy surfsce 49-40 3.97 I.82 6-99 34005 1075 970%
sample No.2
653178 - Ditto, concentrate from semi~factory 45.26 6.45 ot o

installation
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PHYSICO-CHEMICAL PROPERTIE

S OF COALS OF THE SHABASHAK DEPOSTT

Characteristic of samples Content | Reflected Technical anslysis , % Elementary composition for organic
L T N T M ] capacity _|_ __ _ _ _ it e o s it s O i : e BBEBY L e e
VUEIN § Party | ssmple vitrinite; of i B | S R H | X | Sorg. | ©
Ne. No. location | %2 °T | '(p4) | vitrinite gm% ol 5 o o e
s, ( % D R | |
‘ & ; |
-— - man Sv — i S s S was e Suan) W a——— w— o ] 0w ety - - —— —— o — e — —— — ) b — — —— A bt st g-—_-i——--— ——— - —....-.__ — B e . T p———— .
S T R R SIS SRR W JER, TR WU SR SN, W SO S - S 5. T T e e e T e b e s il e e e B B0 b 2O
i 2 3 1 K 3 " s 1 S I - 3 16
653164 Techno- Adit No.2, 25m
logical from the mouth,
sauple 3 2Im from the :
day surface 2.16 59 - 2.5 20.0 %6.9 0,52 0.I38 - - - - -
653179 " Ditto, I con~
centrate from
seni-factory
Pmt o 65 -~ 300 14.2 36'4 3.54 Ocm &'SI 5.‘7 I.@ °063 9.71
654439 " Ditto, after
m '! ke & - 205 II.? 36.6 0.55 Oom &o% 5.“ 1066 0;63 9.%
653551 ek Ditto, concen~
; trate of densi-
60 " 62 0.85 2.0 T:8 36.0 055 0,161 82.38 5.41I 1.76 0.60 9.8
653348 ®  Ditte, concentrate
of density<I.4;
yield-55% " T0 0.84 2.2 6.4 37.0 0.65 - 82.85 5.60 I.74 0.70 9,02
SEgH 5
‘sg 232 ¥ell EQ.S; at a
depth of 268,45~ :
269:05 n 006 5() - I-9 8.8 %03 b - - - - - .
651049 w Ditto, concentrate
of density<I.4;
yield -85% " 7 0.92 2.5 4.4 36.4 0.68 0.062 83.43 5.60 I1.78 0.70 8.44
SEM 7

65108 Technolo- Adit I, 40 m from
Samnle No.1 the mouth, 32.4n

from the day sur-

face 2.47 55 & 2.6 21.4 T3 0.55 0.051 e " & . %




I $ 2
65102 218
65740 ”
653257 350
6592 251a
3 65811 .
65100 231
65733 »
. 653195 351
\ﬂ
;
‘t
f 65153 228
E
‘ 65810 "
65153 226
! 65810 "
6591 224

Well 5, depth 46.5-48.I8 m  I1.63
Ditto, concentrate of den-
sity <I.4; yield 8%% .

Adit 6, 19.2m from the
mouth, II.0 m from the day

surface 1.36

Well 6, depth 129.45 -I31.25,

upper patch 0.30
Ditto, concentrate of

density <1.4 ; yield

84 % "
Ditto, lower patch 1.40
Ditto, concentrate of

density <I.4; yield T7% »
Adit 5, I4 m from the

mouth, I6 m from the day

surface 1.9
Well 6, at a depth of
328.12—-128.95 n Gt83
Ditto, concentrate of

density I1.4; yield 588 "
Well 6, at a depth of
HSQ%‘IISQm m 0.60
Ditte, concentrate of

density <1.4; yield 55% .
Well 6, at a depth of
&.40—89.20 m Q.80

Ditto, concentrate of
density <I.4; yield 85% - .

— A — - N W o —— S — W w_— O o —— - o S o W g — — —

76

76

- 19~
5. -k ¥ -4 8
SEm 14
- 2.6 10.9
0.87 2.5 4.4
- 2.8 I15.2
- 3.5 8.5
0.86 3.0 4.8
- 33 9.9
o 3,3 4.2
0.80 3.4 I3.8
SEM X7
b 2.9 1906
0.% 208 6.:
SEML I8
- 3.0 19.9
0.84 2.5 6.8
m
e 306 9c5
0.& 2.8 4.2

6.4

3647

%'6

3643

%OG

38.0

38.6

377

37.1

0.39

0.32

0.32

0.66

0.49

0.40

o — oo —

0.073 8&2.6I 5,22

tracese B8l.45 5.26
0.002 8I.BI 5.28
traces B8I1.83 5.26

6. 152 81-53 5053

0.087 80,97

5.38

14 : I5 3 16
1076 °'4I 1000
1.26

I.eI 0.3 10,96 7909

I.52 0.66 I0.73 7963

I.6I 0.5 II.0 8021
I1.67 0.42 1II.5% 7960

A

8005
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BT &t 2 % 7 T3 &£ 2 S s 8 3+ 7T B L% B sy B Y oms
652669  Technolo- Adit 4, 26 m from the mouth,
gical 24 m from the day surface 2,62 63 - 5¢4 I5.6 371 0.57T 0.094 - - -
sample 2
653178 i Ditto, concentrate from : -
semi-factory plant " 70 - 4,2 6.0 3703 0,38 0.089 81.45 523 I.69 0.40 I1.23 7917 outlined 2
653350 e Ditto, concentrate of
density<I1.4; yield 8I% " 72 0.78 3.7 4.2 3643 0.32 - .51 5.24 I1.75 0.34 11,36 7953 outlined 2
65155 219 Well 6, at a depth of
52.35=56.0m; upper patch 2.I5 - - 348 I4.0 3648 - - - - - - - - - 2
65739 - Ditto, concentrate of ' ‘
density<I.4; yield 75”% - 59 0.78 3.9 4.0 359 0.34 0.082 8I.83 5.13 I.66 0.36 I1.2 7914 outlined 4
. SEM1 26
653259 300 ¥Well 7, at a depth of
61045-62020 m 0075 4~I - 3.9 36.3 40.6 - - - - - - - - - 0
653553 - Ditte, concentrate of
density < I.4; yield 35% " 80 - 4.1 5¢2  38.2 0,35  0.006 80,23 5.27 138  0.37 12,75 7832 - 5
SEM 27
653261 296s Well 7, at a depth of
and 53e4=55.15 m, upper
55.72, lower patch 2.32 66 - 5¢6 6.6 40.2 - - - - - - - - outlined 0
653552 s Ditto, concentrate of

density <I1.4; yield 87% . 72 0.73 4,0 3.3 40.2 0,28 0.032 79.82 5.28 1.38 0.29 I3.25 7859 outlined 2
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accordingly to metamorphism.

Thus with increase of metamorphism / from upper seams to lower/
it is observed:

- decrease of the volatile matter yield from 40 to 35%

é increase of carbon content from #fsmhm 80 to 83%, and decrease
of oxjgen content from I3 to 8,5%.

- increase of calorific power from 7800 to 8200 Cal.

- increase of caking, expressed by the indices of the plastic
layer from the outlined %o I2-I3 mm. As to swelling indices, the
latters differentiate the coals mot clearly enough, though it is
found out that upper seam coals give the ¥ swelling numbers to

O mm, and lower ones - from 9 to 27 mm.

The cited data show, that thé GEPOSIt coals are gaseous
and in the main poorly caking. The best in caking coals of the
lower seam group/ to 8 igclusive/ with ppastic layer I0-I2 mm
are distinguished out of them. Caking of coals of other seams
is characterised by the plastic layer less than 8 mm, and for
seams 23, 26 and 27 it is not measured practically/marked on/.

The Shabashak coal deposit have little sulphur content.
Shqulphur content ranges from 0,28 to 0,72%. According to phospho-
rus content there are coals with low content / from traces to
0,004%/ and with high content / from 0,030 to 0,152%/ of phos-
phorus.

The highest off phosphorus content is in coals of seams
3 and I8.

6. Of vge Depth of the oxidation zone.

Taking into consideration tha fact, that the technological
properties of coals change under the influence of oxidation, it
was important to establish the representation of samples in this

respect, sent for experimental coking.
Coking material, at present, let the question to be sol-
ved in two lines:
&/ Comparisionf of the properties of technological sample con—
centrates, taken from the ddits, with the properties of concenh
trates of core samples of the same seams, exﬁatd by holes at
greateg depth.
b/ Comparison of properties of coals of memmm seams 7 and 23
by the samples, taken from different depths from the day sur-
face in adits, where technological samples were taken.
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Materials for establishment of the oxidation zone depth of coals of the
Shabashak deposit

Characteristic of samples / concentrates/ e;'f’;t [E— _.?‘}.wif.’f Fo R afgfie;wf_'.f__“ e | M::;weit;:ﬁf
———— — - —— - ——— —— i — [ o o o o ’ i c ; ———— — o — ot —— -
Wgﬁ v ngy ; Sumale Sheadies Z:gt%f;:e ’ v A ‘{ v H | | ‘{ serg. l 0 plub.t;c L swelling
4 i
.............. o it o i o i -__-_-“-__u_m___m__ﬁl---ﬁﬁn---m~_J_,~_j__-_ﬂ______-__,-__-_ GIORIE,
65741 233 Well 6 349,05 74 1.9 6s3 36,3 82,79 5453 1.53 0.45 9.70 8081 12 1
65743 234 Vell 5 210,80 72 2.1 6.0 36,3 82.92 @ 5.43 1.63 0.61 9.41 8087 I2 v
65281 technolo- Adit I, total 32.4 74 2.0 6.9 35.8 82.77 5445 1.74 0.54 9,50 8007 I2 14
gical No.I ‘
65744 150 4dit I, lower patch 3244 SOR . 2.2 4,0 35.7 82.86 5¢37 I.80  0.60  9.37 8I31 I 9
65732 241 u " 30.0 78 2.2 4.3 37.0 82.83 5.58 1.83 0.55 9.21 8101 I2 I9
653591 1%4a " " 20.0 78 2.2 4.1 37.0 8.89 5.46 1.83 0.22 9.62 8I76 13 11
653345 193a o . 18,0 69 2.5 3.9 36.I 83.06 5.52 1.79 0.58 9.05 8100 12 8
653344 160a " " 16,0 71 2.6 4,8 36.2 82.52 5.48 1.75 0.60 9.65 8159 10 I
653346 I159a " . 13.0 70 2.5 6ed 3642 82,45 5.52 I1.79 0.63 9.52 8130 1I 8
653347 I58a " " 10,0 70 2.6 6.8 35.7 82.82 5.46 171  0.60  9.41 8068 10 10
653355 I57a . . 9.0 75 2.6 7.0 36,0 82.20 5454 1.85 0.59 9.84 8070 I0 5
653349 291 Trench 8, lower patch - 67 9.2 6.7 373  T3.06 3.92 I.63  0.48 20,91 6603 0 /button O
in powder/
653588 285 Trench 16, lower patch - 72 11.6 6.6 39,1 71.88 3.95 1.71 0.33 22.I3 6474 » 0
Seam 23 '
65739 219 Well 6 52,35 59 3.9 4.0 35.9 8L83 5.13 I.66  0.36 II.62 7914  outlined 5
653350 technolo-  Adit 4, total 24,0 72 3.7 4.2 36.3 8L3I 5.24 I75 0.34 IL36 7954 " 2
gical No,2 : f
65812 244 Adit 4, upper patch 31,0 68 3.9 3.4 35.8 8I.%4 5.29 1.69 0,33 II.35 7889 " I
653834 271a " » 17.0 70 3.2 44 35.6 8LTI 5434 1.63 0.40 10,92 8011 " -
653554 192a " " 14.0 75 3.9 2.8 37.0 80.55 5.13 1.80 0.21 12,30 7878 . 2
653833 270a " " 12,0 80 3.9 2,7 36.3 81.24 5.18 1.70 0.45 II.43 7925 0/button 2
slightly agglu—
tinated/
653926 273a " " 7.0 5] 4.3 3.9 36.4 8I.I9 5420 1.75 0.2  II.65 7754 -t 0
543924 274a " " 4.5 42 15.3 5.5 42,1  67.57 3.23 1.6 0.28 27.31 5705 O /powder/ I
653925 356 Trench 147, upper patch - 63 12,3 5.1  40.2  69.89 3.59 1.59 1.I8  24.75 6078 e <}
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These materials can be used for the characteristic of the oxidation
zone depth.

The resulits of the investigation of seams 7 and 23 are
given in table 7. They proved, that the coal of technological
gamples, taken out of adits, is not oxidized practically. Thus,
coal of sample No.I, taken from seam 7 in adit Nol at a depth of
32,4 m, was close to the coal of core sampl‘geﬁyztg%éality s taken
at a depth of over 200 m. The same can be said of tkchnological
sample No.2 / seam 23/.

The materigls of the investigation also show, that the depth
of the oxidation zome in the place of 843 °I8ying /No.I and No.4/
is not great, making approximately I0-I5 m. But as it is known, that

sappling mine @gm ppenings are layed,as a rule, in lowered partis
of the relief, where the oxidation zone is less, it would be prema-—
turely to spread the established depth/ I0-I5 m/ to the whole
deposit. To solve this problem mha changing of coals' properiies
in openings, layed at the divides shoul be studied.

4Yield of chemical prducts.
For coals of technological samples the yields of chemical
products of half-coking were determined by GOST 3168-53 and coking
by the method of VUHIN /4/. The resulta of investigations are
respectively shown in table 8 and 9.
As the above material is of refereat character, it does not
require special explanation.




7 b Yields of chemival products of semi~coking for the Tabie 8
coal of the Shabashak deposit
Concentrate of mplu Tar Pyroge~ Seni-coke Yield
nous % wy
water
Twhml@&i@ll Mpl‘ ”ﬂo}g seam 3 9-65 408‘5 78.10 50-“ ,
" . Eﬂoxg sean T 11.0 4.75 78!50 56.60 R ¥
" " No.2, seam 23 10.75 6.30 76,70 61.50 6.45 |
Gas composition \
\
Concentrates of samples mz G‘Kn co R2 ¢2!IE CH 4 !2
Technological sauple No.3, sean 3 9.65 4.83 9.40 13,17  IL2 4.7 4.05
Toomological ssmple No.I, sem 7 B3 4 ¥ BF WP P 4B
Technological sample No.2, seam 2% /.50 LEPT O NP B, AT

O I — A — . —— W - G . . - — -
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Sample
Neo

654439

65593

65281

65741

655017

S d— . w— ———— N —_— — . — O ——— W W —— i ——— S ——

Name of coals

Technological sample No.3,
seam 3, I concentrate
from semi-factory plant 3,04

Technological sample No.3,
seam 35, concentrate from
semi~factory plant after
secondary dressing 2.52

Pechnological sample No.I,
seam 7, concentrate from
semi-factory plant 2.41

Technological sample No.I,
sean 7, concentrate Of
density < I.4 2.01

Sample 233, seam 7, well
No.6, depth 349,05-351.2m,
concentrate of demsity

1.4 I.94

Technological sample No.2,
sean 23, concentrate from
semi-factory plant 4.16

Technological sample No.2,
seam 23, concentrate of
density < T4 34;69

l!ixturq?f concentrates

of technological ssmples

Nos, I and 3 / experi-

ment I22-5/ 2,50

14,16

I1.88

1T1.49

6.92

6429

6.02

4.15

36,43

36.58

35.00

35.83

36430

37.28

36424

— e — o — —— — —— o — - — —_— o S G- — N M = v -
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Yields of chemical pmu?u of coking of the Shabashak deposit coals

_ _ Yield of dz ..c_g?;,.,,«_ﬁ._...“

- p¥ro- . i
genous tar | gm;o— coke
wa | 201 s

R P o T I
7.44 4,50 I,0I 0,38 7I.58
Te24 4,99 1,42 0,39 69.35
6.98 4.76 1.43 0,39 68,9
7.I19 5.0 1,75 0,39 69.04
7625 5466 1,90 0,30 68.35
7.66 3.76 1,52 0.49 66.98
Te06 405 I1.40 0,39 67.49
6,92 4,04 1,33 0.4I 70,10

CR l

19.59

19.51

/
j;
9‘{,5 .
1pe09

.
— — o —

Yield o?

gas, for
cme’ntie

nal fuel

303

314

3I0

225

247

345

w/tn

at_40C00cal

335

349

347

253

354

355

330

0.38

0.53

0.70

0.67

0.50

0.36

0.46

3,91

3461

3.22

2.72

_5.65

397

4.38

W ———— — —— — —— —

2.76
3,27
2,95

2.95

2,19

2.12

2,53

e e

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0,50

Table 9

II.92 52.16 26.25 2.06

II.48

I10.73

15,10

I1.85

51.83

50.85

50463

51.40

25.83

2733

27.12

22.61

25.09

3.10

3.08

3:34

3457

2.55

2.93

3.41

TSpecific Jéaloritic

gravity power
of gas

0.5423 4428
0.5486 4452
0,5520 4479
045501 4496
0.5336 4475
0.5819 4083
0.5578 4116
05557 4279



Chapter II
Technological tesis

Laboratory investigation
As mentioned above, the coals of the prospectied area of the

Shabasha't deposit are gaseous, poorly caking, petrogmaphically non-

uniform. It is well known, that it is practically impossible to

obtein blast-furnace coke WA Gbual conditions of coking irjchamber
furnaces out of such coals.

Thus the program ¢f investigations of the obtained coal
samples was widened and supplied with investigations , on the

basis of which it was possible o judge of the possibility of

obtaining metallurgical / blast furnace or casting/ fuel out of the

cozls by means of other technological achemes. @ 1t was taken into
account that ccals of other type are absent for the present in

Afghanistan, and so the pessibllity of coke obtaining by the

charging method is exclmded.

The enriched coals of techaological samples of seams 3, 7

and 23 were tested under labobalory conditions as the raw meterial

for the following processes:

» Production of moulded coke by wagqof coal heating to the tempera-
ture of plastic condition with the follo moulding anf heating
of the moulding. The procesgaglbgggﬁixngug in the USSR and

st now it is at a stage of min experimental-indistrial installa-
tdon.

2. Coking with ramming of the coal charge, it is a wide known |
method used at many enterprises, using the cosls of the Selesia

Projecting of the plant with ramming @@ has been projecting
by Giprckoks, particularly.

3. Production of coke-briquette fuel. ,
Technology hes being worked up in the USSR for produvction blast-
furnace fuel, and at present being at the stage of halibihﬁtory
tests.

4. Production of lumpy fuel by way of briquette oxidation, produced
out of semi-koke with liaison, is used in industry ih Polish
Pecople's Republic for obtaining cupola furnace fusk, and being
transformed 411tt1e it is used in the Rumanian People's Rew’blic.



for producticn of blast furnace fuel.

Eatimation of quelity of the obtained ssmples by the des-
cribed method was donme according to the following labokatory data:
Appearing specific graviiy, porosity and texitural durability
/GOST 9521-60/.

The resulis of laboratory investigations are following.

I. Production of moulded coke.

Production of moulded ccke is done according to the method
of the Institute of Combustible minerals /ICI7, sugzested for
estimation of coal moulding capasities /5/. Heating of coal was
done before moulding in a rotating Turnace with an electric
heater at a speed of 70 degreecs a minute. Moulding of plastic mass
was done in pneumo-press with heated matrix. Recording of chan-
ging of coal load level during moulding and after removing of
pressure was done automatically. Tempering of moulding was done
in cracible furnaces at a speed of temperature rising of % deg-
ree a minute. The finsl temperature of coking is taken as 900°.

As the index of plastic mass readiness the relative swel-
ling of moulding K is accepted, which represent the ratio of moul-
ding height increase after the removing of ihe pressure #tmmf & H
to the height of muulding under lhe pressure H, veing expressed

in per cents.
x,ﬁ_g___.zoo

Well prepared plastic mass is, usually, characterised by
the value K, being equal to I5-I6%.

For the tests coal of seam No.7 was used, the cod is typi-
cal for lower seams of the deposit. Taking into consideration the
coal properties/ thickness of the plastic layerg being IO-II mm;
volatile matter yield - 35-36%/, the experiments were done in the
following regime: part of coal weight equal to I20 gr. , being
erushed about 90% for the sieve of 3 mm was heated up to 380-430°
befobe moulding during 5-6 minutes, then it was transferred tof
the press glass-matrixz. In this case the temperature of the
matrix ecorresponded to the coal temperature or was I00 higher.

oy , In a1l the experiments the moulding was done under the pressure

~ of I0 kg/cm?; coal was under load for 30 seconds.
As 1t cleared out, mouldings, obtained at a temperature of
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380°, had 1low piasticity, not uniform texture and were easily bro-
ker. Thus the further experiments were done with mouldings, obta-
ined at coal heating to 390-430°, the latters happened to be plastic
encugh and in their fracture they had melted %exture with separate
impregrations of hard pemtichtesu fractions/ Fig.5/. These mouldéngs
- were subject td the foilowing thermal treatment - tempering. The
regulis of the experiments, made for the selection of the optimal
technological regime, for coal of seanm No.7, are shown in table I0.

Ta ble IO .
Characteristic of mikammmd mouldings and moulded coke, produced
out of coal of seam 7.

Charactoriatis of thn mﬂuldeﬁ Gharnctoristic of coke

e R ST LN S e e e o T A
TEmpera~ Relative swel— dppearing  Porosity Texﬁural
ture of ling /K/, specific % durability,
moulding % gravity, %
og om?

3907 () 12,3 0,800 42,6 60,0

400 16,2 0,880 44,3 %

420 10,8 0,920 42,4 53,0

430 10,8 05990 38, 69,0

Temperature of optimal plasticity of coal of seam 7 should be
considered 400°, at which the index of plastigity K / relative smehbhr
swelling at pressure removal/ makes 16,2%. Though the coke out of
these mouldings appeared to be of lower durability/ temtural dura-
bility - 62,I%/, probably, because of hightened porosity /44,3%/ and
not enough strong pores' walls of the coke. Technical characteristic
of the coke is as follows: ash content - 20,8%, volatile matter issue
- I,8%.

The best result concerning textural durabilty /69,0%/ was ob-
taihed at coal heating up to 430°. Plasticity of the moulded mass
decreased in this case down to I0,8%, that could be explained by more
deep decomposition of coal. As a result of mmater faster removal
of volatile matter of the formed mass the porosity lowered, pores'
walls became stronger and textural durability of the koke increased.
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Thus, on the basis of laboratory mmtigatim,thgh%.
phiminedp concerning the possibility of production of moulded coke
out of similar type of coals of the Shabashak depodit , give hope.
For the final conclusiton the test in half-factory conditions
are necessary, because higher speeds of coal heating can be reached,

the speeds will help to obtain better in quality mouldings.
2. Coking with coal ramming.

One of the methods of coke production out of poor ceking
coals with the plasitec layer I0-I2 mm is the coking of preliminary
condensed coal to 0,9 - 1,0 gr/cm’.

The final estimation of coal fitting for the coke produc-
tion out of condensed loading in laboratory conditions could not |
be done. Though these investigations help to the correct selection
of technological conditions of the coal preparation, particularly,
finding out the influenmze of conmdensation of coal charge upon
the durability of the produced coke.

For laboratory investigations the VUHIN method was used/6/.
Out of coal, moistened to I0%/ the optimum at which the highess
durability of the rammed coal cake is achieved/ the briguettes
of 73 mm in diameir and 65 mm in height were prepared. Condensatjon
was done with the help of hand smwem screw-press. The density
of the briguettes changed from 0,8 g/em? to I,I g/em2.
Correspondingly to the given demsity of the briquettes part of the ¢
coal weight chanfed from 240 to 330 gilhan gramms. The produced
briquette together with the matrix-retort is installed in cru-
cible electric furnace. %The temperature had risen for 20 minu-
tes; then the temperature of the furnace was rising at a speed of
3° a second. The process was over at a temperature of 900° in the
centre of the retort.

Coals of seam 7, seam3 and their admixtures, and admixture
of coals of seams 3 andl 23 were tested. The results of coking are
as follows: / table II/ briquettes of coals of seams 7 and 23 had

fractures after coking but they were not broken.

The coke material was well melted /Fig.6/, Brigettes,
obtained from the coal of seam 23, were easily broken; and in their
fractures they had coarse-grained melted mass. Thus hmmfmimes later
this coal was used in mixture with the best fin caking coals.

The conducted investigations allow the following conclusie




Table II

- Determinstion of influence of coal briquettes’ density
upon coke properties

.......... oS e s b B s s g e s s s e
Ressof oonl, § Mmeity | __  "WWSciske of i @ ?'W; —
composition of of ; TORUNDRIEEONS: . JPNE -

mixture briguighte] APPAEEN m: P“;ﬁ"y B:?"m g K
g/em> | gravity,
g/cm

SGIE g Qda 00&0 “06 650’ - -
0.9 0.883 44.6 76.0 - -
I3 0.990 38.0 T1.5 - .
1.0 0.937 39.3 T7.0 I7.8 1.5

a‘ 3 938 GQB% 47’1 61.5 - -
009 0.950 42&7 7‘.4 - -
1.0 1.010 41.4 772 21.0 1.9
I.I 03954 4’003 7706 ot -

Seam 7 - 5@ 0.8 0.815 42.8 64.2 - £

Sean 3 - 50% 0.9 0.904 40,2 74,5 % £
1.0 0.901 41.0 T7.0 16.7 1.7
I.I. 0.945 38.5 T7+4 - -

Seam 3 - S0

sa@ 23 — % I'Q 1‘030 3I05 Ssox 14-9 106

Seam 3 - 70% .

Seam 23 - 30% 10 04992 35.3 67.2 - -

Seam 3 - 80% A v

Seam 23 - 206  1*° 0.954 35.3 .5 T4 4

Seam3 - 9% 1,0 0.935 3.7 72,0 - -

Seam 23 - IO
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sions to be done: &ogether with increasind of density of the coal
charge of all the tested samples the textural durability of the coke
snoremses. Though beginning with mikh the density of I,0 g/em’,
and for coal of seam 7 with the demsity of 0,9 g/em’ the textu-
ral density does not dncrease, practically. Apparent specific |
mvi%f focteases , and its porosity together with the condensation :
of the charge lowers correspondingly. ‘
It must be noted that the textural density T77% ana the poro- |
sity on the order of 40% for the coals of seams 5 and 7 and their
mixtures at the condensation of I,0 glcm> correspond to netallurgiu.‘
cal coke by these indices.

By the obtained data it followed that , probably, it is po=-
ssible t3 s¥ndense the coal cake up to the volumetric weight of
0,9 - 1,0 t/m’.

As &t the tests of coal of seam 23 negative results were
obtained, the coal was tested in mixture with the coal of seam 3
in the following proportions/®%/; 503503 30:70; 20:80; 10:90.

When testing the admixtures the condensity was taken equal to |
1,0 g/em3. In these admixtures the most favourable results were |
obtained in charges with the participation of coal of seam 23
at a quantity of no more than 20-I0%; and in this case the textural
durability of the coke made 69,8-72%. Thus , the coal of seam 23
in mixture mithm could be used in the restricted amount, and ‘
when the coal being introduced in the charge, the durablity of the
coke decreases. The data of the laboratory investigations
were used for the determination of the regime of half-factory
coking at the VUHIN installation, the results of which are given
in the next part of the report.
3.Production of coke-briquette fuel.

The investigation mf was done with using of the coal of
seam 7 and 23 i_.ﬁ n%rf:hing 90% for sieve 3 mm.

As the rimsow matter the extract "DYOSCOL" - the waste
of o0il industry / temperature of softening 35°/ was tested.

b%zraldths experiments , made with coal of seam 7, the amount
of therii¥mmmn mttar changed from 5 to 7%, and with coal of seam
23 the optimal amount of the liasom matter being T%.

The method of briquette production/?/ was as follows:

the eca.l m W charged into heated mixer and kept to tempe-




Quality of briquettes and coke-briquettes from the coal of the ;
Shabashak deposit, made by the method of briquetting with binder
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rature of 70~-80° and aftdr that was layed with liquid "Byosol®.
The mix‘bure%b%amingled at a temperature of 75° for 20 minu-
tes. The produced charge was briquetted at a h.yd%ilic press in a
prees=form, heated to 70-800 at the given pressure of 200 kgfem?®,
The briquette was discharged from the press-form and codled

in the air down the room temperature, and then was seant for
coking. The dimensions of the briquettes are as follows: diametr
- 50 mm, height - 40-45 mm.

~~-Coking of the briguebtes was done in a tubular furnace, in
a metallic retort by the following graph: into the furnace heated
$0 300° a retort was installed, the temperature rose for I,5°
2 minute up to 600° and, from 600° to 9000 - 3° a minute.At the
final temperature the coke was kept for 30 minutes., After the end
of the exposure the retort was taken out of the furnace and after
being cooled the brigqueties were sent fot the analysis.

The investigation of coal of seam Ko.'Z/ gﬁg%gdziéat it is
possible to obtain out of it,by brigquetting with the liason é&n the
amount of 5=-7%,the coke-brigquettes with satisfactory textural du-
rability and, as & rule, with lowered porosity. The provduced coke-
brigeettes are well melted, dense, lustreous, grey in colour./Bigs.
7 and 8/.

The coke-briguetie=, obtained from seam 23, though looked
good in appearsnce, had low textural durability.

4. Production of the lumpy fuel by way of
briquette oxidizing, obtained out of .
semi-coke with Winder .

Essence of the process , worked up in the Polish People's
Republic, is in following: not caking or poorly caking coal with
high yield of the volatile matter is subject to half-coking / more
exactly average-temperature coking/; the coke is being crushed,
mixed with heavy fractions of the primary tar of the half-coking
of these coals, the mixture being bréguetted, and the produced
briquettes underge oxidation treatment at a temperatute of 200-
300°. Under the influence of oxygen under sufficient temperature
regive forming of hard space frame take place, the latter impartis
: rhiphernnechanstoat greater mechanical durability to the




a. Production of average-temperature coke.

For prduction of average-temperature coke the enriched coal
of seams Nos. 35 and 7 of 0-I2 mm in sise was used, Coking was done
in the enlarged laboratory furnace, where the metallic retort with
coal, located as thin circular layer of 25 mm thick was putl.

Fingl temperature of coking made 750°. Average-temperature coke
of coad of seams 3 and 7 was obtained as dense baked mass / Fig.9
pos.I/, and of coal of seamg 23~ as easily broken sticked mass.

Tye obtained coke was crushed in a roller crusher up to the
class of O = 3 mm - 90-95%. The coke characteristic is represented
in table I3.

Table I3.
Characteristic of average-temperature coke.

B il R A
Seam 7 1,2 15,7 2,63
Seam 3 4,1 20,1 2,29
Seam 23 4,4 9,25 2,62

Binding component
As & binding component a heavy part of the primary tad of
the Angar factory was used. The tar was produced in phe furnaces of
the Iurgi system at an average-temperature coking/ temperature being
700-800f of the enriched coals of the Cheremkhovsky deposit /VC~ 35%/,
The tar was divided into fractions at definite temperature regimes.
As the Dbinding component, the remain after destilla tion of the
fraction, boiling at a temperature of 3I0°, was used. /The fraction
yield less than 3I0° made 6~7%/. The temperature of softing of the
binding component made 40°/ by the ring-pivot method.
At test of coal seams 3 and 2% as binding matter the pri-
mary tar with the temperature of softening 30° was used.
e, Preparation of briguettes.
The briguettes were prepared by the method, described in part
3, "Production of coke-briquette fuel".
Out of average-temperatire coke, obtained fwom coal seay 7,
2 series of briguettes were prepared, containing IO and I3% of the
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Quality of raw briquettes
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banding
of the miuwon matter.At preparing of briquettes out of average-
temperature coke of coal seams 23 and 3 the amount of the liasom
matter in the second series of the experiments was reduced hymfifim down
to I2%/ as it was determined that $he content of the primary tar
in the mmidk coal of the Shabashak deposit is not more than II%/.

The briquette shape is cylindrical, the diametr of the briquette is 5I

mm, height is 47-49 mm, weight is 90-I00 gr. Ten briquettes were

manufactured for mmbh each experiment.

'}.‘cchnlcsl ehu.meteristle of the raw briquettea is shown in
table No, I4.

d. Thermooxidation of the briguettes.

Low -~temperature oxidation of thﬂriquettes was done in
special arvanged retort, to the lower part of which by the copper
coil, tightly fitting the walls of the retort, definite quantity of
the air for oxidation was supplied in the course of heating. The
retort with briquettes was put in a heated furnace and together with

the begimning of the air supply from the laboratory gas~blower the
given temperature regime was fixed, The temperature of oxidation was
the same in all the experiments, equalling 250°., The duration of
the oxidation changed from 5 to I0 hours.
e¢. Determination of the quality of the oxidized
briquettes.

The following determinations were done for the characteristic
of the quality of the produced fuel, besides technical composition,
inferred and trued specific gravities, textural durability and poro-
Bi’lty:'

I. burability of the ready briquettes for throwing down / part of
weight, equalling 0,5 kg, the height of falling down - I,8 m,
number of throwings - 4/;

' 2./ Durabilty of ready briquettes in the laboratory fire-bar drum of

| the IGI / d=330 mm; 1=255 mm/ at 300 and 600 rokations.

/' Sifting was done on the sieves with square holes of 40,25 and

/ 10 mm,

guidu, nenammmentnnf measuring and weighting of the
briquettes was done before and after oxidation treasrment.
| ' The results of the expefriments of the briquette fuel pro-
5 duction mewsnohtaimed are represented in table No.IS. l:
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Table I5
Resulte of experiments in obtaining bréquette fuel
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‘Akin the briquettes, at the similar duration of the thermo-oxidation

B

In all the experiments mih the oxidized briquettes have more or less
satisfactory mechanical durability - briquettes are not breaking
and fracturdng /Fig.9, pos.2 and3/. While being tested in the drum,
the intermediate classes do nod appear - only grating of sharp

edges of the cylindrical briquettes takes place. Worse results of
the total durability are obtained, when coke of coal seam 235 parti-
cipates.

t With the increase of the share of chemically active liason

process, durability of the oxidized mmmdmm brigquettes increases.
Increase of the oxidation traatment from 5 to I0 hours at the same
amount of liason, does not influence much the mechanical durability
of the oxidized briquettes depends on both factors: it increases
approximately by 5 unites with the increase of the share of the
liason in briquettes and by the same value it increases at the
double increased duration of thermo-oxidation.

The peculiarity of the method of leu-tenpef:turb oxidation
is the formation during the time of oxidation af heating process
of the frame along the perimeter of the briquette, which is well
melted, lustreous texture- more distinetly expressed in the expe-
riment with samples of coals of seams 5 and 7, and less distinct-
with sample of seam 23; there follows melted but not lustreous
zone, and at last in the centre there is a dark, not melted core.
The depth of melting depends on the amount of the liason in brigu-
ettez and to a considergble degree on the duration of the oxidizing
treatment, that offers the possibility to improve the texture of mim
the oxidized briquettes at the minimum expense of the liasonyExpe-
riments 6 and 9/. It looks like the time of oxidation as if com-
pensates the shortage of the liason in the brigquettes, if to take
into consideration the degree of the temture of the oxidized bri-
quettes, being melted, and the index of its durability. Though him
in order to obtain the complete disappearance of the non-melkdd
core in the centre of the briquetfe, a considerable time of oxi-
dation treatment is required. In the conclusion it can
be mentioned that some specific features of the gquality of
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the briguette fuel, caused by the method of its obtaining should

be mentioned:

a/ Practically, the absence of sedimentary phenomena in the pro-
cess of thermo~treatment of the briquettes; in some cases insig-
nificant increase of the volume of the ready briquettes is noticed.

b/ A considerable number of the volatile matter remains in the
oxidized briguettes '

¢/ The yield of the ready product is rather high- 97-98%.

d/ The quality of céals, used <for the production of the average-
temperature coke, does not influencef essentially mm the quality
of the briguette fuel.

e/ Brigquettes, oxidized within the period of 5 hours, have satis-
factory durability against percussion and grating effects
even when the content of the liason is I0%, At the minimal

$i88an of the Timsinby way of the incressing of the dura-
tion of the oxidation process up to I0 hours the Sexture of the
brigquette fuel can be considerably improved, the index of dura-
bility becomes more or less satisfactory.

g/ The briquette fuel has rather low porosityj~ 30%.

Ngt complete factowy tests.

At a half-factory installation of the VUHIN in the city of
Sverdlovak experimental coking of coale of the Shabashak deposit
with ramming of coal charge were done.

Coking was dome in a coking-furnace with double-sided electric
heating in a chamber with the volume of loading up to 250 kg of the

condensed charge.

Thermo~techricak conditions of heating cor:respond to nowadays

dinas Po¥85¥es with the width of the camera — 400m. The temperature
of the wall heating from the inside makes I080°. Coking is finished
vhen in the centws of the coal load the temperature reaches 950°.

The investigation of the obtained coke includes:

a/ determination of the coke durability by the data of the small
drun/ M40 and MEO, 1nt/ and Hretter drum Of Sundgren, mcoepted
ir the USSR / by the data " femain in the drum and content of

I0-® mm class in the fall out", in kg/;

b/ determination of the sieve characteristic;

¢/ technical analysis.




It must be noted that coke, produced in half-factory furnace to
a considerable degree corresponds to the cokeg, made in the furnaces
of industrial type.

For coking coal of seams 3 and 7 was used, skiehmforem
enriched according to the following scheme: crushing to 12 mm, sif-
ting for the classes 12«1 and I80 mm, enrichment of the class I2-I in #
the separating mashine and and the class ¢f I-0 mm in the flotating
mashine, composition o%@%utgtea of separstion and flotation
in equal ratio of comls of seams 3 and 7.

Ramming of the charge was done in a special installation when
the compactmess of the charge reached 0,98-I,0 g/cm’. Before the ¢
is being moistened to I9-II%. The sieve compositdon of coal is 95%,
for the sieve of 5 mm.

Character of the coal mixture loaded in the chamber is as follo-
ws: Y~Ilm

AC - 11,5%
. - 36’5
Coal obtained at the result of enrichment allowed two parsilel coking
are to be done. The results are shown in tgble 16.

The data, shown in the table prove, that even at coking of
compacted charge out of besf Goh¥e of the Shabashak deposit the coke
of lowered durability was produced. Théugh the coke of the chamber
. had rather good sieve compositdéon, however it smummmh cannot endure
great mechanical load, and demolishes forming smill classes and
dust. The data of the investigation in the drum prove it.

The datum of the"remain" in a fire-bar drum was obtained with-
in 225-230 kg at the content of the I0-0 mm class being 70-89 kg in
the fall out. The data of the small drum are also rather low: M40 is
about 50%, and MIO- 16%. Textural durability of the coke is T2-77%.

The last published review, dedicated té the quality of the
coke, produced in different countries,/8/, shows that coke produced
out of codis of seams 3 and 7 is worse than others, used in a blast-
furnace process. To some degree it approaches the quality of coke
of the Klerton works /USA/. The latter is chargcterised by the indices
- MAO = 40-49% and MIQ - I2-I3%. If by the data of M40 the quality of &
coke is beyond doubt, then by the data MIO, characterising the degree
of its grating , coke of the coals of the Shabashak deposit is not
satisfactory.
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Such coke was never used for the blast-furnaces in the USSR, As a
rule Soviet factories use the coke with the drum sample of over

3i0 kg/ by Sundgren/.

, Befory VUHIN made experimental blast-furnase castings with the
coke of lowered mechanical durability. Some selected materials of the
results of such tests are given below.

S0, in I951 during 6 days the casting in the blast-furnace
mg of 600 m> at the SVobodny Sokél plant was done; mhm it was done
with the coke, the remain of which in the drum of 257-285 kg at the
content of the class I0-0 mm is 70 kg in the fall out. The regsults
of casting were satisfactory for that period and the conclusion of

 the possibility of increaming of the blast-furnace running was drawn.

In the same blast-furnace in 1949 eighteen-day castings were
done; the coke wmmmmihh data were at the remain in the drum -250-287
kg, at the content of I0-0 class - 67-I09 kg in the fall out.

Though in this case the furnace productivity decreassed by
18,3%,however it was explained by technical reasons - being late to
load the blast-furnace with raw materials. At that period of the
blast-fMirnace operating the reduction of coke expense and limestones
was noticed, as the coke being used usually for the blast-furnace,
nad Baae content of sulphud.

Thus the investigations showed, that functioning of the
blast-furnaces of small volume on the coke with te drum sample about
250 kg is possible. :

To clear out the possibilities of mamibmmméwmg the Shabashak
coal using in the charge with other coals at a half-factory installa-
tion the coking of the charge of the following composition was donef#; '
coal of seams 3 & 7 of the Shabashak deposit - 503
Kuznetsk coal of > grade , - 20;

‘g ] K).. " -30-

Out of the above chargd rather solid coke is produced without
being rammed; the following data are characteristic to it: '
remgin inthe drum / kg/ - 303

content of class I0-0 mm in $he fall out / kg/ ~ 66.

*

Thus the Shabashak deposit cofils can be used in charges a{:
rather a big quantity.

* AC _10,4% V' -80,I% Y - I2 min,



=0 Table 16 *—1

Characteristic of coke of semi-~factory coking with rmmng of

coal charge
Experimont | Period - Sieve composition, % Indices of fire-bar | Indices of © v
KOB. °f —mw——-T—-—-w-—-—--—-&_wnmt—nmm uuuuu ‘n-‘“m‘.‘m’“”-—“ “Ml*dmw 5. ’ s
coking ,| +80 mm; 80-60 | 60-40 4025 25 mm v
hr,min L ms mm M40 MIO
I0=0 mm
122-5 I17.40 I17.4 3247 27.7 12.6 9.6 230 70 I7.3 I.Z

1475 18.15 20,2 31.8 25.4 10.4 12.2 225 89 49.7 16,0 17.1 1.5
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It should be noted in the conclusion that the results of all
the tests done, were not satisfactory,concerning the possibility
of arranging of modern metallurgical work only on the coals of the
Shabashak deposit.
At the same time under the conditions of coke being rammed, the
latter, fitting the blast-furnaces of small size can be produced
out of the coals of lower seams.
It is not excluded also, that these coals would be acceptable
for the ppéduction of moulded coke, though the completion of works
on this process for big imdustrial enterprises can be possible, pre-
sumably, not earlier than in I968-I1969.
If such terms are acceptable for the beginning of projecting
of mines and the metallurgical plant in Afghanistan, then it would be
expedisnt to make experimental half-factory tests of the Shabashak dm
deposit coals of seams 3 and 7 type; for this not less than I000 kg of
nonpoxidized coals is required.
As to the method of production of coke-briquette fuel with using
of binder of 0il origin and tefhnology of the briquette fuel by
the Polbh method, $he possibility of their putting into life depends
on both- the presence of corresponding oil materials in Afghanistan
and on the consent of Soviet projecting institutions to project such
installations.
CONCLUSIONS
As a result of the aikmlyses of IO0 samples of small weight / core
and trench ones/ and 3 enlarged technological samples of coals of the
Shabashak deposit, taken from its prospected part it was established:
I. The coals are gaseous/ high and medium substage/, petrographically
not uniform/ the vitrinite content in the concentrate is 55-75%/
and mainly they are poorly caking/ the thickness of plastic layer
is I2 mm and less/.
2., Increasing of coal caking is observed in stratigraphic section of
the deposit from upper seams to lower ones.
3. The depth of the oxidation zone is not determined accurately at the
deposit. By the materials of the investigation of the coals out of



adits, the oxidation zone does not exceed IO-I5 m.

4.

Se

6.

Te

8.

According to characteristic of enrichment and ash content the
coals of lower seams, especially of lower better caking ones, are
attributed to the coals with high ash content and difficult Por
enrichment.
Out of main workable seams only coal of seam 23 has better indices.
At present methods of enrichment ash content of the concentrate

of over I mn in size will make as an average for the coal of lower
and middle seams 9-9,5%.
Very bad flotation of dust is observed. The reason of it was not
found out.

The coals are attributed to low sulphurous / less than 0.75%/ with
di%fezent phosphorus content/ from traces to 0,I5%/.
At present technology of coking in chamber furnaces the metallurgima
cal coke cannot be obtained out of the deposit coals, including coal
of lower seanms.

Producing of satisfavtory,concerning durability, coke was possible
out of charge only with using 50% of the Shabashak deposit coals

of seams 3 and 7 in combination with the Kuzbass basin coals

of the grades : /20%/ and K2 /30%/.
Ramming of the coalf charge showed the possibility of producing

out of coals of seams 3 and 7 the coke with the data of tests in

a small drum M40~ about 50%, and MI® - 16%, and in the fire-bar
drum - about 230 kg at the content of I0-0 class~ the fall out is
70-90 kg.
By ite physico-mechanical properties the coke of the above charac—
teristic cannot be used in the present blast-furnaces.
At the same time the data) which the institute pperated, show that
coke produced of rammed coals, can be used as technological fuel
for blast-furnaces of small size. 3
Laboratory investigations proved the possibility of producing the
moulded coke out of coals of lower seams according to the tochno~vé
logieal schemes, worked out in the USSR. For final conclusion on '
this problem, the investigatioms in half-factory conditions must
be done.
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Taking into consideration the real terms of work finishing of this

process for industrial conditions, projecting of installations for parnd

producing of moulded coke , can be begun not earlier than in I968-1969,
9.laboratory tests proved that the coals of the depoeit can be used

for production of coke~briquetting fuek with using of binder of oil

origin and techuology of briguette fuel productiém by the Polish

method.

Possibility of their realization depends on the presence of proper oil

materials in Afghanistan an@ the consent of rrojecting institutions

to project such installations.

Chief instructors of the theme: K.Permitina
AVetrova
L.Lobanova

Chief of the col® laboratory V.Frishberg

Chief of the coke laboratory L.Erkin
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Results of laboratory investigation of coals of the Shabashak deposit
. s e g, o ot S . o o o S S . . T o S o o S o o et ot R A A o A s s S o ot < 1 e S 7 e s i S e i e AR ot A i i i S
Sample characteristic Coee | Petrographical characteristic Technical snalysis, %
QO oW, SR s e At e i s o St AT yield, fm e ] e
Hicrocomponent composition, E Degree of
VUHIN Party : Seam /lineal/, , .
number nusber S&pllng lmtim thickness » B ATy Tooe. ool AU O e U O QRSO S . o ' v - &‘PM Sm_ _ v‘ -‘ '
» Pl sv ¥ He Rm, | stage
| %
e E o o o oo Pk ] SEEEEES L sl i B R T RN EN.
653254 287 Trench No.77 1.03 furrow I & 17 10 I0 0.75 @gaseous 10.2 9.2
oxidi-
653335 288 " No.50 1.04 " I 46 19 25 9 -  zed 8.1 8.8 39.7
ooal/
Seam 3
« Adit Ho.2, 25 m from the mouth, 2I m i
653164  technologi~ k- e : :
ol senle 3  Lven B day s 2,16 I 59 10 II 19 m. 2.5 20.0 36.?
653179 - Ditto, concentrate 2.16 - I 65 Iz » = - M %0 M2 2B
653439 - " - after secondary dressing I 67 10 12 10 - - 2.5 II.9 36.6
i
653551 0. - * - mixture of concentrate, dense-
ty 1.4, grade-I2-I mm and I-O mm x 68 I2 14 5 0.85  ="= 2.0 7.2 36.0
653218 354 Mit No.2, 25 m from the mouth, 2I m !
from the day surface 2.15 - - - - - - - - 2.2 1I17.1 37.1
653187 353 Ditto, the upper part of the seam 2.15 - - - - - - - - 2.0 23.e 35.8
653173 352 Ditto, the lower part of the seam - - I 60 I3 I2 I4 - -t 4.2 1I5.4 38.6
653180 355 Adit No.2, I8 m from the mouth, IS5 = ke '
from the day surface 2.3 - - - - - - - -t 1.9 1I9.2 36.8
653348 II Ditto, concentrate, densiéty I1.4;
yield 55% 2.3 - 1 70 12 12 5 0.84 "= 2.2 6.4 37.0
653213 289 Trench No.53 2.22 - I 49 20 15 15 - - 17.8 20.9 41,1
653556 II Ditto, concentrate of density 1I1.6;
yield 6%% 2,22 - I 51 18 20 I0 - o ME BSs 41.2
e Y
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82,51 547 I1.68 0.63 9.71 8138 I0-I1 s
&o& 50“ 1166 0063 9035 81% 12-13 IZ
82.38 541 I1.76 0.60 9.85 8170 I2 T
& - - o » - S 6
- - - - - - - 4
. - - “ - . - 3
- - - - - . 8 s
&085 5(69 1074 0'70 9-02 G 13 Z?
- - — Rl - S -~ Q
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—Seam 5
6594 232 Well No.5 at a depth of 268.45- gaseous,
651049 » Ditto, concentrate of density 1.4; :
yield 85% 0.6 100 2 70 15 I0 3 0.92 "= 2.3 4.4 36.4
Seam T
6593 234 Well Ho.5 at a depth of 210.8-
2I2¢53 m Io?3 Im - i - " 2 o o mm, 2.0 2&-3 37-6
high
65743 " Ditto, concentrate of density I.4;
yield 35.0% " - 2 72 10 12 4 0.92 "o 2.1 6.0 36.3
65157 233 Well No.6 at a depth of 349.05- ;
%il.2 m 2.1I5 100 - - - - - - - 2.0 3I.7 38.7
65741 - Ditto, concentrate of demsity I.4; :
yield 4I.0% 2.15 100 I 74 7 12 6 0.93 -"- 1.9 6.3 36.3
65108 technologi~ Adit No.I, 40 m from the mouth, ‘
cal sample I 32,4 m from the day surface 2.47 - 2 55 I0 16 17 - ~Fe 2.6 21.4 37.3
65281 - Ditto, concentrate of density I.4;
yield 60% 2.47 - I 74 1I 9 5 0.89 "= 2.0 6.9 35.8
65593 - Ditto, concentrate 2.47 - 2 61 I4 I3 9 0.89 -l 2.4 I1.5 35.0
65110 I56 Adit No.I, 40 m from the mouth, 32.4 n
65734 156 Ditto, concentrate of demsity  I.4; ;
yield 35.0% 0.60 - I 72 11 9 | 0.89 =" 1.9 6.2 3642
6597 155 Ditto, middle part of the seam 0.93 - 2 50 11 18 19 0.8  ="- 2.2 17.8 355
65745 I55 Ditto, concentrate of density I.4;
yield 59 % 0.93 - I 70 12 i3 4 0.89 "= 1.9 5.7 34.9
65109 150 Ditto, lower part of the seam 0.93 - 2 65 9 14 10 0.89 " 2.5 10.9 36.6
65744 150 Ditto, concentrate of density I1.4;
yield 79% 0.93 - 2 74 12 8 4 0.89 =" 2.2 4.0 35.7
6598 243 Adit No.I, 35 m from the mouth, 30 m 0.55 - I 45 I0 I0 34 - - 2.2 32.4 39.6
from the day surface. The upper part of
+the saam
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0.062  83.43 5.60 1.78 0.70 8.44 &317 I3 16
Eaad - ad - - - - - 0
- - - - - - - - 3
tms &092 5043 Ic63 O.EI 9-41 m I2 I7
Bl - - - —— - - el 3
traces 82.79  5.53 I.55  0.45 9.70 8081 12 II
0.05: - - oo - - 79& 8 8
0.056 82,77 5.45 1.74 0.54 9.50 8607 1I-12 I4
0.057 82 89 5.48 1.82 0.63 9,18 8054 10 9
- - - - - - - - 3
- &099 5-51 1068 0074 9008 w 12 9
- - - Ead Ed Lad il - 7
5 e &.64 5:38 1.67 0062 9-69 8131 12 II
- - - - - - - - I3
r - ‘1828 531 L8 0.60 9.37 8131 I 9
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65747 243 Ditto, concentrate of demsity T.4:
: yield 35.0% - 0.55 - 2 76 5 I 5 - gaseous, 2.3 6.1 37.6
high
65103 242 Ditto, the middle part of the seam 0.90 - I > 6 I1 23 - - 2.2 25.9 367
65807 = Ditto, concentrate of density I1.4; ;
yield 53.0% : 0.90 - 1 73 7 13 6 - -t 2.2 7.0 36.2
65732 241 Ditto, concentrate of density 1I.4;
yield 85.0% 0.9 - I 78 7 10 4 - -t 2.2 4.3 37.4
653197 261 Adit Bo.I, 30 m from the mouthe24m
from the dﬂ surface 2.32 100 I 60 I2 I0 I7 - -t 2.6 1919 3708
653191 195 Ditto, upper part of the seam 2.32 - - - - - - - - 2.5 34.9 41.2
653177 I95 » middle part of the seam - - - - - - - - -t 2.1 22.1 36.4
653205 I1%5a " lower part of the seam - - - - - - - - - 3.0 I4.3 38.1
653175 194 Adit No.I, 25 m from the mouth, 20 m - - - - - - - - - 2.6 36.5 39.2
from the day surface, upper part of the
seam
653189 194 Ditto, middle part of the seam - - - - - e - - e 2.0 19.1 35.6
653181 I9%4a *  lower part of the seam - - - - - - - - - 2.6 I0.2 37.7
653591 I9%a Ditto, concentrate of density 1I.4;
yield 82 % - - 3 7 8 7 4 - e 2.2 4.1 37.4
653316 I% Adit HO-I' 20.5 nm fm the mth, 16 m - - At - -~ - - - -l 204 3408 3709
from the day surface. Upper part of
the seam )
653214 193 Ditto, middle part of the seam g - - - - - - - - P 2.1 21.7 3646
653183 19%a Ditto, lower part of the seam - - - - - - - - e 2.5 I3.1 315
55345 193a Ditto, concentrate of density I.4;
yield 80% - - 2 69 I2 14 3 - - 2.5 3.9 36.1
653201 160 Adit No.I, I8 m from the mouth, I6 m
from the day surface. Upper part of
the seam - - - - - - - - - 30 34.8 39.1
653341 160 Ditto, middle part of the seam - - - - - - - - - 2.6 25.5 36.7
653186 I60a Ditto, lower part of the seam - - - - - - - - - 2.6 I7.1 36.8
653344 160a Ditto, concentrate of demsity I.4;
yield 675 - - 1 7 13 4 - - 2.6 4.8 36.2
653182 159 Adit No.I, I6 m from the day surface.

Upper part of the seam - - - - - - - - - 2.5 30.7 38.0
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653174 I59 Ditto, middle part of the seam - - -~ - - - -~ - gaseous, 2.5 23.6 36.8 - -
high
653176 159‘ Ditta, lower pﬁ:’t of the sean - -~ - - - - - - e 203 14.8 3?:2 - -
653346 I159a Ditto, concentrate of density I.4;
yiﬁld 8I % - - I 70 II II 7 . - 205 6-4 %02 OOSB
653320 158 Adit Ro.I, 12.3 m from the mouth, IO m
from the day surface. Upper part of the
sean e - - ik - = o - - 2.0 19.8 36.5 - oo
653204 158 Hiddle part of the seam - - - - - - - - e 22 24.0 3.8 - o
653184 I58a Lower part of the sean - - - - - - - - e 2.3 13.8 36.4 - -
- 653347 158a Ditto, concontrate of density I1.6;
yield % % i e I 70 II 13 5 o o 2-6 6¢8 %07 0055 -
1 653334 157 Adit Fo.I, 9.I m from the mouth, 9 m
from the day surface. Upper p#rt of the
Sean . e o . o - e - - 2.4 5007 %-I oo "
653188 157 Ditto, middle part of the seam - - - - - - e - ~* 2.2 26.3  36.7 - -
65193 IS7a - lower part of the seam - - - - - - - - ~f= 3.1 I3.I 37.9 - -
€53555 157a Ditto, concentrate of demsity I1.4;
yield 89 % - - 2 75 10 9 4 - - 2.6 7.0 36.0 0.5¢ -
653330 291a Trench 8, upper part of the seam - - I 52 5 Is 14 - - I0.6 Ie.7 39.9 - -
653198 291 Ditto, lower part of the seanm - - I 63 I2 Is 6 we - 8.9 I1.6 38.6 - -
653349 291 Ditto, concentrate of density I1.6; .
yleld 83 % - - 2 67 17 : S 0.78 gaseous 9.2 6.7 37.3 0.45 -
4 -
) zed
: coal/
853338 285a Trench 16, upper part of the seam - - I 66 I0 I0 I3 - e 21.2 I5.0 = - -
653194 285 Ditto, lower part of the seam - - I 71 e} 8 Io - i 3.2 9.8 39.8 - -
653568 285 Ditto, concentrate of demsity I1.6;
yield 90 % - - 2 72 10 0 6 - P 11.6 6.6 39.1 0.31 =
3 ~Seam 8
. 65343 295 Well 6, depth 319.0-319.58 m 0.58 - 1 B3 13 x5 20 R S PO T - -
653832 . Ditto, concenirate of density I.4;
yield 46 % 0.58 - I 64 13 6 6 0.88 "= 2.3 5.7 35.2 0.1I8 0.003
65158 240 Adit &'37 29.5 m frou the mouth,
31 = from the day surface 0.90 - I 50 I4 25 Io - - 2.6 .3 3.6 0.6I 0.004
65746 - Ditto, concentrate of demsity I.4;

yield 68,09 0.90 o - 2 54 17 23 4 0.80 "= 2.4 4.5 34.1 0.71  traces
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683206 279 Adit Fo.3, 30 m from the mouth, 30.5 m -
from the day mz-fwe 0.9 - - - - - - - gaseous, 3.8 1I2,7 36.2 - -~
high
653586 279 Ditto, concentrate of density 1.4 ; )
yi.ld ?O % 5‘0 4-3 %09 9037 :ﬁ;sjs
653256 266 Ait Ho.3, 25 m from the mouth 0.94 - 2 60 11 14 I3 - - 2.4 14.1 36.5 - I
653585 266 Ditto, concentrate of demsity 1.4;
yield 71 % 0.94 - I 70 10 5 4 - - 2.2 4.0 36,1 0.55 y 4
653332 265 Adit To.3, 2I m from the mouth, 22 m
from the day surface 0.88 - - - - - - - -t 5.4 6.8 38.4 - -
653322 264 4dit No.3, I7.2 m from the mouth, I8 m from the
day surface 0.9 - - - - - - - - 521 09 B9 - -
653258 263 Adit Fo.3, II.B m from the mouth, I3 m
from the day surface .80 - - - - - - - -t 3.0 IIL.3 34.7 - -
653192 262 Adit No.3, 7.3 m from the mouth, 8 m e
from the day surface 0.80 8 - - - - - - =l 3.9 9.7 34.4 - -
653317 277 Adit Fo.3, 2.5 m from the mouth, 3 n \
from the day sarfsce 0.80 - - - - - - - e 7.0 9.2 36.1 - -
&53315 Iﬁ Vell . . . . . o s Sean 8 - - I 71 6 4 I8 s - 4.7 Ig" 35'3 e o
65102 Sesm 14
[ 218 Well 5' “pﬁ ¢6.5~4§.1«8 ] I.SS - i 59 IS 16 9 b - 2.6 1909 56'4 - ”
- 65740 218 Ditto, concentrate of demsity 1.4;
yheld 83 % 1.63 - I 70 y Xy 3  0.87 - 25 4.4 B.6 0.33 0.073
| 653257 350 44it Bo.6 , 19.2 m from the mouth, II.0 m
from the day surface 1.36 - 2 63 Iz I3 I3 - - 2.8 1I5.2 36.7 - -
 es32Is 360 Trench 199 0.83 - 21 2 o - = I5.7 I3 395 g <
} - 653211 363 Trench I54 1.59 - I &0 14 is 7 P o II.0 9.1 36.2 & -
~Seam I6
6592 231a Well 6, depth 129.45-I31. 25 n 0.30 100 - - - - - - - 3.5 8.5 3.4 - -
65811 231a Ditto, concentrate of density I.4;
yield 84.6% - - 76 II 8 4 o.82 - 3.0 4.8 36.7 0.32  traces
- 65107 231 Ditto, rocky interbed 0.10 100 - - - - - - <"~ 2.8 8L.3 -  density
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65733 231 Ditto, concentrate of density I.4; \ :
yield 77.0% - 1.40 100 I 72 11 3 3 -  gaseous, 3.3 4.2 363 0.32
653195 351 Adit No.5, I4 m from the mouth, 16 m \ b
from the day surface 1.90 ¥ 2 60 ¥ B OB am A S Bs WA
653340 359 Trench 150, upper part 0.35 y - i o . o . = 141 10.0 40.7 -
653217 359a Ditto, lower part 1.78 - I 57 16 17 7 - "= 19.2 9.4 40.4 .
653190 361 - Trench I70, upper part 0.30 - I 69 15 9 1 - ~"=  I7.6 9.7 40.6 -
653212 362 Ditto, lower part 1.58 - - 50 22 20 3 w . 13,2 10.5 40.0 -
Seam I7
65154 228 ¥ell No.6, at a depth of I28.I2-
128,95 m 0.83 100 1 60 9 12 17 - P 2.9 19.6 5.6 -
65813 228 Ditto, concentrate of denaity I.4;
yield 58.0% 0.83% 100 I 64 I2 18 5 0.86 gaseous, 2.8 6.I  36.0 0.66
high
& Seam I8
mom m 00&3 I00 I 57 R 12 17 - -t 3.0 1909 %.0 -
65810 226 Ditto, concentrate of demsity I.4;
yield 55.0% 0.60 100 I ™ I 7 8 0.8 ]mi T 2.5 6.8 38.6 0.49
6591 224 Well No.6 at a depth of 88.40-89.20 m 0.80 &l 2 T3 8 3 8 - e 5.6 93 F1.T -
65809 224 Ditto, concentrate of density I.4; gaseous,
yield 85.0% 0.80 8l 2 7% 6 13 3 0.82  high 2.8 4.2 1.1 0.40
Segm 23
65155 219 Well Fo.6, at a depth of 52.35-56.0a
Upper part of the seam 2.15 - - - - - - - e 3.8 14.0 36.8 -
65739 219 Ditto, concentrate of demsity I.4; gaseous
yield 75.0% 2.15 8L I 59 20 16 4 0.78 high, 3.9 4.0 3.9 0.34
transitio-
nal to
mniddle
6596 220 Ditto, rocky interbed 0.05 100 - - - - - - -~ 1.6 86.9 density
65152 221 Ditto , middle patch 0.90 - o - - - - - e 3.8 I5.5 39.0 -
65808 221 Ditto, concentrate of density I1.4;
yield 75 % 0.9 100 I 80 a 7 4 2 e 3.0 5.4 37.0 0.28
65105 222 Ditto, rocky interbed 0.25 o - - - - ” - - 4.2 58,21 - density 1.923
6595 223 *  lower interbed 0.30 o - o " - o - M (BT S WA =
651048 223 Ditto, concentrate of demsity I1.4;
yield 6I.0% 4 0.30 100 2 7 I e SR . 36 5.0 363 0.72
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81.31 5.28 I.61 0.34 I10.96 7909 6 4

4 = - * o " » 0

- - a > - - e 0
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8I.85  5.26 I.52 0.66 10. 73 793 1 4
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81.33 5.53 I.61 0.53 II.0 8021 T 5

- - . . - - " 3

80.97 5.38 1.67 0.42 I1.56 7960 6 5

- - - - - - - 2

81.83 5013 1.66 0.36 Il.02 7914 outlined I
' S el Rl L Ed Ead -

- - - - - - - 2

8-{'39 5.36 1.53 0.30 11042 7979 outlined I

- - - - - o o 2

i 81.30 5,13 1.54 0.76 I11.27 7996 outlined I
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653262 I90 Adit Ho.4, 29.5 m from the mouth, 25.0 m
from the day surface 0.80 - - - - - 0 II gaseous, 2.6 4.6 36.8
high
653590 I90 Ditto, concentrate of demsity 1.4 ;
yield 93 % ' 0.8 - I 71 12 I3 3 - -~ 3.8 2.5 36.5
653323 I91a Adit No.4, 26.05 m from the mouth, 24 =
from the day surface. Upper part of
the seam I.?O -~ - - - o - - e 3'8 ?04 3502
653751 191a Ditto, concentrate of density I.d;
yield 83 ﬁ 1.70 - I 70 I3 2 4 e e 3.5 3.0 35.5
653319 191 Ditto, middle part of the seam 0.93 - - - - - - - =M= 4.5 6.3 389
6599 244 Adit xﬁ-4g 24.5 m from the m‘ﬁl; 31 B
from the dxy surface. Upper part of the
sSean Q.@ heiud I 60 IO a 5 - - 5.2 703 36.1
- 65812 244 Ditto, concentrate of demsity I.4;
yield 69.0 # 0.80 - I 68 I3 14 4 - -~ 3.9 3.4 35.8
65101 245 Ditto, middle part of the seam 0.80 - 1 62 9 23 5 - -t 4.0 4.7 36.9
65731 245 Ditto, concentratépf demsity I.4;
yield 92.0 % 0.80 - I 75 10 10 4 - ~Me 3.7 3.7 6.4
65106 246 Ditto, rocky interbed - - - - - - - - - 1.8 85.49 -
65156 247 " lower patch 0.86 - I 70 y i 2 10 - - 4.4 9.8 37.4
65742 247 Ditto, concentrate of density 1.43; :
yield 84.0 % 0.86 - 1 84 7 5 3 - e 3.5 4.4 38.2
from the day surface, upper part of 1.54 & - hid - - "~ - - Bl 18.9 37.3
the sesm
653834 271a Ditto, concentrate of density 1.4 ;
yield 65 % 1.54 - I 70 II 15 3 - fe 3,2 4.4 35.6
653196 271 Ditto, middle part of the seam 0.84 - - - - - - - == 4.3 7.2 38.2
653200 192a Adit No.4 , 18 m from the mouth, I4 m
from the day surface. Upper part of the
m 1.50 o - - - - > el - 5o7 6-0 3701
653554 192a Ditto, concentrate of demsity I.4;
yield 80 % , 1.6 - 2 75 13 7 3 - e 3.9 2.8 37.I
I92 Ditto, lower part of the seam 0.84 - -~ - - - - - "= 5.0 8.2 38.7
270a Adit Fo.4, I5 m from the mouth, I2 m from the day
surface. Upper part of the seam 1.68 - 2 70 12 < S - e 5.3 5.2 36.1
270a Ditto, concentrate of demsity I.4;
yield 89 % - - 1 80 8 9 2 - ~"= 3.9 2.7 363
270 Ditto, lower patch 0.84 - - - - - - - -fe 2.1 I7.5 36.3
m Adit KO“-' I2n fm the mth' 9-5 Q i s . o - . 3.8 9.6 36-0
from the day surface. Upper part of the seam I+82 - ™

" |t N
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I.71
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1.63

0.77

0.33

0.31

0.56

0.40

0.21

22 . 24
12.39 7746  outlined
11.40 7880 0
- - 0
I1.35 7889  outlined
I2.11 T77I9 outlined
12.18 7794 -
10§.92 S0II outlined
12,31 7878 outlined
I11.43 7925 0
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653587 272a Ditto, concentrate of density I1.6;
yield 79 % 1.82 I 70 13 I3 3 gaseous, 3.1 5.3 33 oM -
high
653342 272 Ditto lower part of the seam 0.84 B - - - - e 4.6 8.3 37.8 - -
653202 273a Adit No.4, 9 m from the mouth, 7T m
from the day surface 1.78 - - - - - - 5.0 5.5 37.1 = -
653926 273a Ditto, concentrate of demsity I1.6;
yield 96 % 1.78 I 3 II I2 3 - 4.3 3.9 36.4 0.20 -
653203 273 Ditto, lower part of the seam 0.84 - - - - - - 5.5 6.2 37.8 - -
653328 2T4a Adit No.4, 6 m from the mouth , 4,5 m
from the day surface. Upper part of the
sean 1073 o - - - o -t 608 7.1 3408 - -
653924 274a Ditto, concentrate of density I.6; 1
yield 95 % 1.73 I4e 22 42 L2 #29 6 S 55 2.3 03 -
653185 274 Ditto, lower part of the seam 0.85 - - - - - - 6.5 T.4 33.8 - -
653199 356 Trench 147, upper part of the seam 1.65 I 53 v 4 19 I0 - I4.6 8.2 40.4 - ol
653925 356 Ditto, concentrate of demsity I.4;
yield 86 % 1.65 1 63 13 17 6 - I2.3 5.1 40.2 0.7 -
653216 357 Ditto, lower part of the seam 0.71 67 II 9 I0 -t 16.3 I10.0 42.2 - -
653331 358 Trench 149, upper part of the seam 1.89 46 I3 18 9 ~"—  2I.4 T3  40.7 - -
653326 358a Ditto, lower part of the seam I.02 2 46 16 I6 20 -t II.I 20.6 38.0 - -
652669 technologi~ Adit No.4, 26 m from the mouth, 24 m
cal sample 2 from the day surface 2.62 I 63 I2 II I3 - 54 I5.6 37.1 0.57 0.094
653178 -r Ditto, concentrate from - ¢ | 70 I3 I3 4 - 4.2 6.0 37.3 0.38 0.089
653350 - Ditto, concentrate of demsity I.4;
yield 80.0 % - - I T2 I0 i3 3 0.75 ]gi ) * 2 4.2 36.3 0.32 -
—Sean 26
653259 3& w‘ll 'Ol?: at a da?t}l of 61-45"62-2% 0075 I 41 T 12 38 - 509 3603 4006 - -
653553 . Ditto, concentrate of demsity I1.4;
s ~ neld 35 % - 3 m 7 7 3 -t 4-1 502 3802 0035 00%6
3 ,
i 653386 347 Trench 86, lower part of the seam 0.55 1 59 11 15 14 =t~  I4.5 I5.I  43.86 - -
. 653339 347a Trench 86, middle part of the seam 152 1 53 » =n » - 158 9.6 4L95 - =
4
¥
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81.19 5.20 I1.75 0.21 I1.65 7154 outlined 0

- - - - - - - I

67.57 3.23 I.61 0.28  27.31 5705 0 I

t
!
!
i
!
!
!
o o o ©

81.45 5.23 1.69 0.40 11,23  T9I7 - 2

80.23 5.27 1.38 (if? 12,75 7832 - 5
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653261 296a and 296 Well No.7, at a depth of 5%.4-55.I5 m, e 2.

Upper part of the seam. Depth 55.I15-

55.72 - lower part of the seam 2.32 - X 66 I3 I5 4 -  gaseous, 5.6 6.6

; high

653552 - Ditto, concentrate of density I.4;

yield 87 % - T 72 3 11 3 073 "= 4.0 3.3
653337 348 Tremch 105, lower part of the seam 2.10 - I 51 I8 22 8 - e 20.8 9.6
653321 349 Trench No.94, upper part of the seam 0.37 - I7 24 8 - - 7.7 I0.4
653333 34%a Ditto, lower part of the seam I.44 - I 53 20 I6 10 ~ - I5.9 7.9
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MOCKBA XK-324 Osumarnxopcras ma6. 18/1
Teaerpamup: MOCKBA TEXHO3KCIIOPT
Tereqon: B 0-14-48

VSESOJUZNOJE &
EXPORTNO-IMPORTNOE OBJEDINENIJE }

SJECHNOEXPO S

MO SCOW J-324 Ovchinnikovskaja nab. 18/1
Cables: MOSCOW TECHNOEXPORT
Telephone: B 0-14-48

Your ref: No. i fo S et el
e v r 196, )
=) )4)"

oo 2500 /"

Department
Kabul, Afghanistan

-~

I r /5

Dear Sirs,

and equipment for complete plants and works

o b & v o g
IV R

Truly yours,

Q.!n@:sa,-«“‘e‘gw:f

Our ref: No._ ‘3/)7/0
de rely 0 it

(7/ R )

Ministry of Mines and Industries, ‘//. &////
Geological and Minerals Survey

(c“}f/f'y ; \

~ 1 r
-////"M/A 1€ //////__n/’/ o d‘s/'/!/

-..%’

]
(Jers :/, A ) ,;»*/V_,

[\

In acecordance with §5 of Addendum No.8 to Contract

No.640 please find enclosed herewith Reports on the
results of researching coal deposit "Shabashek" carried .
out as per item "b" of the above Addendum.

v/0 "EeoMXl,ort" ”

omﬁ(fj

Enclosure: The above Report in two copies - two books.
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