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Minor and t:ra~e elem~nt~ in coRl~~q sel~cteq bibliography 

of reports, in English~ Jpnu~ry ~97Q 

By p.a, Gealogt~al Sqrvey 1 

Ahstr~cf~--A bihliography of 175 selected referepce~ on tr~ce elements 
!n ~oal is presented qS A guide to. re&dily available infor.m~~~QP. ang as an 
aid to further s,tudy. All the reports cited are in English, An~ ~ost ~re 
applicable to the Pnited States, 

The occ~rrence of a wide variety of traGe elements in coal is a nat4ral 
phenomenop of great ~cientific interest, environment~! concern, and possible 
ecoqomic importance ~ The rele~se of these elements in increased qpantities py 
the prospe~tive future increase in QSe of ppal poses proble~s And oppQrtunJties 
tha,t mus. t he anti~ipated by full knowledge of the rel~tive ab!-Hldance, geologic 
qi~t~iPMt!on, anA chemical association of each element~ 

The following bibliography of 175 selecte4 ref~renoeq wa~ prep~re4 as 
an fJ.id tCl g~ol-ogi~ t:s t chenri.~t~, and, oth~rq who wish to r~vi~w availtlhlfa 
informqtion on tr~c~ e+~~ents in United Stqtes co~ls, or whP wi~~ to initia~~ 
~tud:l~~~ 

!hi~ bi9li.ography i~ restricted to r~ports in Englieh b~c~use (1) mos~ 
wo~k on U.nited States coal iP. published in English; (2) a fair s&mpl~ of th~ 
trao~ element content of coal worldwide is summari~ed in the cited ~epprt~; 
qnd (3) with the excep~ion of a few key p~mmary reports~ informatiP~ in 
for~ig~ j~4rnals is too volu~inous for tnclusion in thi~ pibl!og~~phy, 

Althou.gh the bibliog-raphy :1-t:i devote(\ mainly to :reports on t:t'ace ~lements, 
it in.cl~de~ a few Feports dealipg with wAjor ash constituents nn~ with 
coql g~ochemistry; it doe~ not include references to reports d~aling · ~xcl4aiv~ly 
with sulf4+ or chl-orine~ Most pf the cited reports contain ~pec;J,.f!li~~d 
bibliog:r~ph!e~, 

1com~ile4 by ~aql Averitt, Joseph R. Hatch~ and Vernon E~ Swqpspp, Denve~, 
ColorqdO~ Irving A~ ' :ar~ger~ S~ Lynp. Coleman~ Jacl,t ll, M,edlin, qfl.d Peter 
Zu.povic~ Reston~ Virginia& anq »arold J~ Gluskoter, Illinois Geologica.! Survey, 
Urbanq, !ll-tnots. 
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Abel, l\.. H,~ and Rancttelli, L~ A .• 1975!t Major:r minor, and t:r~ce glement 
COfflpP~!iition of COq,l ana fly ash, l:l$ qetgrm:i,ned by ipstJ:UJn~nt~l. U~Utf'Qfl. 
activ~tion analysis~ (ChAp,] 10., in Babu, s .. r.~ ed~, Trac~ elements 
in f~el: Am, Chem~ Soc,, Advances i~ Chemistry Ser~ 141~ p, 118-138., 

Abe~nethy~ R. F,, a~d Gip~oq, F, H., 1963~ Rare elements in ooal; U,S~ aur, 
Mines Inf~ Ciro, 8163 1 69 p~ 

Ah~rn~thy~ &.. F,., GihsonJ F~ ij., and F<r~del."ic, w, H~, 1965~ fllaspl\Qr.u~, 
chlorine~ sodium 1 ?,nq pota,asiurn in U.,S, CQqla; V,S, ~yf, Minas ~~pt. 
lnv. 6579., 34 p! 

Abetnethy, R· v., a.n~ Uattrnan., E, A,, 1970~ Colorimetric qe~~~mination of 
berylliu~ in coql; u,s~ Eur, Mines Rept, Inv~ 745~~ 8 p. 

A'b~rnethy, R~ F,, Peterson., M~ J,, and Gibson. F. H, ~· l-969, Ma.jor ash 
con~tituents in u.s, coals; u~s~ Bur, Mines R~pt, ln.v. 7~40, 9 p. 

~~--l969~ Sp~ct~och~micql analys~~ of ~oal a~h. tor tr~ce elements: V,S, 
:aut"~ Mine~ 1\~p- t: ~ lnv ~ 7 281 ~ 30 p, 

A.lw.onq, Hy~ Crowe~ H, E;,~ ~qd Tqompson~ C~ E,, 1955- Rapid cl~t-.a.rmination 
of germani4m in poal~ s.otl~ ~nd rock: U,S , Geol Surv~y ~~ll, lQ36~B, 
p, 9.,..,17' 

And.~en, A. W,~ Klein. O. R~, and Talmi, Yair, 1975, S~lenium in ca~l~fi+ed 
ste~m plant em!ssiona [Allen Plant, Memphis, !enn ~ J; ~nvironm~nt~l 
S~t~ and Technology, v~ 9, no, 9, p, 856~858, 

Babu~ S, P., ed~, '1975. Trace elgmenta, in fuel: a symposium apon~or~4 ~Y 
th~ Division of Fuel Chell1i{3try q.t the 166th Jlle~ting of the ,Am, Che.m·, 
Soc.~~ Chicago~ Ill~, Augupt 30, 1973; Am, CheJll~ Soc~~ Adv~nces ~n 
Chemiqtry Ser, l41~ 216 p~ [Contains 15 articles, which ~re cit~4 
separately in this bibliography,] 

Bqldwin~ J~ S., 1975~ the vertical and lateral distribpt!on of trace clemepts 
in the Fir~ Clay coal seam near Hazard, Kent~cky ij Geo.l~ Soc, Americ~ 
Abs. with Pregra!lls, v, 7., no! 7., p. 986~987. 

Ba~t~~ D, ~~~ 1975~ A survey of trace elements in North Pakota lignite and 
effluent streams from combustion and gasification facilit:f..e~H· Grand 
For~s. N Dak,, Eng, E~perirnent Station? Univ. N~ Dak., 64 P~ 

aaf'nes, J, H,. an4 Lapham, D. M,, 1972. S~lenium~-Penpsylvanig'p +~r~st 
mine~al?: Pennsylv~nia Geol, Survey, Pennsylvania Geology, v~ 3, no! 2, 
P~ 8-,.9. 

Bartine, ~' I\., and Goldberg, ·t.:, D,, 1971~ Fos~il !4el cornl:n,lstion .and the 
rnqjp~ &edimentary cycle; Science, v, 173~ no, ~993~ ps 233~23~~ 

Billings. C. E., and Matson, w. R ~ , 1972, M~rcury emissions from coal 
combustion: Science~ v~ 176 1 no. 4040. p, 1232-1233. 
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:!31.-t:uminous Coal R~sea,:rch, lnc, 1 1974, The developm~nt of &:Palytioal methods 
for determtning trace elements in coal and Q03l~r~lat~d pradqct~; 
Monfoeville, Peqn~- Bituminous Coal Research, 350 Hochberg Rd,. [Rapt, 
no, 1], 91 p, 

~~~1975~ Analytic&! methods for deter~ining mercury in coAl and coal min~ 
water; Honroevill~~ Penq., Bituminou~ Coal Repe~rch~ 3.50 HPchbetg ~d~, 
R~pt~ no, 2, 23 p. 

Block!t Chantal~ anq Dam~, Rich.ard, 1975• I110t'gani,c compoqition af llelglan 
· coal anq coal ashes~ Environmental Sci! and Technology, v~ 9, po, 2, 

P~ .l!l.p-150, 

Boat', :BeLt, an4 lngrmn, L. K,, 1~70 11 The com.prehensiv~ lln&lysi~ of co&l ash 
and ~il!cate rocks by atomic absorption spect~qphotomet~y hy a fusion 
technique; The Analyst~ v, 95~ ~o, 1127~ p, 124~130~ · 

Uoho-r, B, F,, and Gluskoter, H. Jq 1973, Boron in :illi~e ~e an :.indicator of 
pal~o~alinity of Illinois coalsi, Jo~r. Sed, fetrolo~y, v, 43~ ~o~ 4, 
P• 945..,.956, 

Bgl tOllt ~ ~ E" C;;n:.-1 t:~'f, J. A q Emery~ J. F H Feldm,an, C ~ , Fullc~raon" W. , 
Pulett, L, D.~ ~n~ Lyon~ W, S. , 1975~ Trace element mass ~~lance aro~nd 
~ coal~fireq steam plant~ [Chap.] 13~ in Bab~, s~ P .. , eg,, Trac~ elements 
in fuel: Am~ Chem, Soc,, Advances in Chemistry Serr 141~ p, 175"187. 

notton, N~ E,, fu1~~rsan~ W,, Van Hook~ R. I.t Lyon, W. S-~ Andr~n~ A. W,, 
Carter, J, A., Emary .~ Je Fq Feldm&n~ C. 11 Hulett~ L. D., Dun.n, H! W., 
Sparks, C, J,, Jr.~ Ogle~ J. C~, and Hills, M~ T,~ 1974~ Trgce ~t~ment 
m~asl .. U."ementa at the ooal-fired Allen steam plant [Melllphi~, ',fenn.~]; 
progress report Febrvary 1973-Jl.lly 1973t U,S, Atomic, En.ergy Cpmm,~ 
Oak Ridge Natl~ Lab,~ ORNL,..,NSF-EP-62~ 47 p, 

Boltqn, N, e,~ Van Hpok~ a, le~ Fulkerson, W., Lyon, W~ S~, Andren,~, W,, 
Cprte~~ Je A./ and Ewery, J, F., 1973~ Trgce element me&SUf~m~nts ~t the 
coal~fired Allen steam pl~nt [Memphis~ Tenn.]; p~ogresg report Jun~ 
1971-Januqry 1973~ U,~e Atomic Energy Comm~~ Oa~ Ri4ge N~tl, Lab,~ 
O~~L~~SF-EP-43~ 80 p! 

Bowen:~ J:l, J, M. ~ 196'6, Trace elements in biochemistryi London artd New York~ 
Academic Press,~ 241 p, 

aradford~ H, R •• 1957, Fluorine in western [U,S,] coals~ Min~ng ~nge 1 v, 9, 
no ! l , p . 7 8-) 'J ~ 

areger~ !, A,, 1958, . Geochemistry of coal; Econ~ Geology, v. 53~ no, 7~ 
p, 823;..,841, 

l9.74 ~ The role of organic matter in the acc.umulfttion of trnaniunq The 
.,....,._,~~ 

organic geoche~istry of the coal-uranium assQc!ation~ +ntern~tf Atomic 
Energy ,Agency, IAEA-SM,..,l-83/29~ p. 99..,124~ 
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Brege~, l, A,, Deul, Maurice, ~nd Meyrowit~~ Robert, 1955, G~och~mistr.y and 
mineralo~y of a uraniferous subbituminous coal [Wyo~]i Econ, Geology, 
v, 50~ no~ 6~ p, 610~624! 

areger, l, A,~ P~ul, Mau~ic~, and ~4bin~tein~ ~amq~l, 1955, G~PGh~mi~t.ry and 
mineralogy of a uraniferous lignite [S. Pak!]; ~con~ Geology, v, 50, 
no~ 2~ p~ 206~226, 

:arown~ Robart~ Jacobs, M~ t~~ and ',J:aylor, H~ E!, l-972, A surv€!y of tb~ most 
recent applications of spark soU,fce mass spectrometry; AID, Lab,, v~ 4, 
no. lt~ ~' 29~40, 

auftPn, ~~ R,~ 1955 ~ Recent high grade "ran!feroqs li~ni~~ discov~riea in 
R&rdtn County~ South Uakota; U,S! Atomic Eqergy Comm~ Rept, RM~~l060, 
13 p~ 

C~mer-on~ C~ C,, a~d Wright, N, A,~ 1974, Some peat bog~ in Wa~h~ngton Oountya 
Maine ....... t:heir formation and t'face ele'f!lent content: G~ol~ Boc~ A.meric,ti 
Ab~, with Programs, v~ 6. no. 7,. p, 679. 

Cannon, a. t., a.nd Anderson~ B~ M, ~ 1972, Trace ele:ment content: of tht1 tiio~Cl-a 
and vegetation in the victnity of the Four Corners power plant; U,S, 
Pept. Interior· ~ Sou.t:hwest Energy Study, Coal Resources Work Group, 
App~ J~ Pt, 3, 44 p, 

Cqnqoq~ ~. L,~ and Swanson, v~ E~, 1974, Contribueion of majpr ~nq minor 
elements tP soils and vegetation by the coal~fired Four Co~uers power 
pl~nt; Geol,, S-oc.. America Abs, with Programs., v" 6, no, 7~ p~ 679...,.680. 

~~~1975, Contributions of major and minor element& to ~oi+a and vegetation. 
by the coal-fi~ed rour Corners Powe~ Plant~ San Juan ~ounty, New Mexi~ot 
u,s. Geol, Survey open~file repte 75-170~ 36 pP. 

Capas, C. E ~, Mcllhinney, A~ E., Russell~ P~ S-~ and Sirianni, A, F,, 1974, 
R~jection Qf trace m~tals from ao~l d~rLng ben~ficiation by agglom~~ation: 
En~ironmenta1 Sci ~ and Technologyt v, 8, no ~ 1~ p, 35~38, 

Carter~ J .. A~, Walker, R, L~t and Sites, J~ R!, 1975~ Trace !~pufiti~s in 
fqelp by isotope dilution mass spectrometry, [Chflp~] 7 11 ;f.n Babu, S, :r,, 
ad~ ~t Tface elements in fuel: Am. Chern! Soc, • Advances iq Chemit3 t:ry 
s~~~ l4l:t p, i 74" 8S~ 

Ca~agrande~ D, J,J and Erchull, Leo~ 1974, Organic geochemtstry of Okefenokee 
peq.ts~-trace metal distributions in selected waters~ plants ~nd peata: 
Geol, So~. Aine.rica Abliil ~ with Programs, v. 6, no, 7? p ~ 684..-:685, 

Chadwick~ R. A,, Bennett~ C, M,~ and Woodriff, R! A., l974a rrace ~le~e~ts in 
~~stern Mo11tana coal; Gaol, Soc. America ,Abs, with P:q:~grq.me.~ v~ 6, 
na~ 5, p. 432~433. 

Cha4wick 1 R, A., ~ice, R~ c,, aennett, c, M,, and Woo4.riff~ R, A~, l975, 
S~lfur and trace elementa in the Rosebud and McKay ~oal seaw~~ Colstrip 
field, Montana, in Energy resources of Montana: Montanq Gaolw Sooe G"ide
book for 224 Ann~. ~ Field Con£~, p, 167~175, 
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Ch3dwick, R. A., Woodriff. R, A., Stone, R, w., and Bep~ett, c. M,, 197S, 
Late~al anq vertipal variations in ~ulfu~ and trace ~~~ment~ in coal~· 
Calatrip field, Montana, in Fort Union Coal Field aymposi~m; Montan~ 
Aoad, act, Proc~• v, 3, p~ 362-370~ 

Ch~§~, H. P., and Weich, R. E,, 1973, Mercury pollut!an~~hoax or ha~ard?r 
Eng. ~nd Min~ng Jour,, v. 174, no. 12, p, 96-98, 

Chow, T, J,, and Ea~l, J, L., l970, Lead and uranium in renn~ylv&niau 
anth~~oite; Ghem, Geology, v, 6, no, 1, p. 43~49, 

~~--1972, L~ad i~otopes in North American c~ala: $oienae, v, l76, no~ 
4034, p, 510~511! 

Clat>k, M~ C,, and Swaine, P, J., 1962, Trace el~manta in PPill [Pt~] 1, ~ew 
SotJth W~le& Poals' Commonwealth [of Austr.alia] Sci. and lnd, Research 
Organi~~tion [C ~ S,l~R,O~J~ Co~l Research Sea,, Te~h, Oommun, 45, 52 p. 

Coleman, S, ~'' H~dt:ln, J~ H., ~eissn.er, C. R,. T)?ent, V, A,, Windolph, J, Fe, 
and Engluncl, ; K~ J., 1975, Environmental ~onsideratiop, pf t:h~ dist:fil:>uti.on 
of trac~ ~l~~~nts in selected low~~ulfur bituminpu$ coal ~nd ~fithracite 
be4~ of tha Appalachiaq pa~in; Geol, So~~ Ame.rtc~ AbQ, with ?~Pg~~m~~ 
v, 7, no! 7, · ~, 1032~1033. 

ColumbP, Umb~~to, . and Hobson, G, P,, eda,, 1964, Advan.o~~ in o~$~ni~ gap~ 
ch§miatrya proce~d!ngs of the international meeting i~ Mil~n, 1~6~ 
[l~t ed,]; New York~ Macmillan Co~, 488 p, [S~~ e~p~ciijlly p, 97~108.] 

Cor~y, R., c., Mye~s~ J, w,, Schwa~cz, c~ He, Gib~Qn, F, R .• and OP.l~~qa~ni, 
P, J., 1959~ . Occurrence gnd determinatiop. of get'mantlllll in P.Pill a~h ffo.m 
pow~~ plants~ U.S~ Bur, Nines Bull, 575, 68 P• 

D~n.son, ~' M,. Bac~an, G. o. ~ Gill~ J, R,, HaiJ,.;. w. J,, Jr., K~pf~rl~~ R, C~ 3 

Mapel~ W~ J ~ ~ M(ltatp::sky, Harold, Melin, R, E~" Moore, G. W, ~ :P:ip;i.J:":f.ngo~, 
G. N.! R~ad~ : G~ a.~ Schopf, J, M., Vine, J~ p,~ and Zeller, ij, n., 1959, 
UranitJill in coal in the western Unit;:ed States; U,S~ Gaol-~ Sl.tfVfeY Bull" 
1055. 315 p ~ [ i _960] ' 

Denson, Ne M,, and Gill, J, R., 1956, Uranium-be.qring ltgnite &nd it~ ralat~on 
to vplcapic tuffq in ~&stern Montana and North and So4th Pa~ot,~, !n 
Pa~e, L,. Re , ' S"tocking 11 R, E., and Smith, H, B~, compi+~ra 1 l9.56, -.. -
Contrihtl.tions 'tq the geol-ogy of uranium and thPr::it.un py the United S~at:~a 
Geological Burvey and Atomic Energy Co~ission for th.e Uni~ed ~attona 
International non!erence on Peaceful Uses of Atomic ~nargy~ GanevA~ 
Switzerlanq~ 1 l955~ U~S. Geol, Survey Prof. Paper 300~ p· .. " 41~~418, 

' . ' 

D~ul, Maurice, and Annell, Cf S,, l956, The occur~ence of m!~P~ e.l~mentg in 
the aah of lbw"ran~ coal .from T~xas, Colora.Qo 3 North Dakota~ &nd So~th 
Da~otq.; · u.a i~ ~eol, Survey Bull~ 1036 .... H, P~ 155,...172. 

Diehl, R, c,. Hattm~~' E, A.~ Schult~, a., a.n4 H~ren, Rt Je, 197~, fate of 
trace m~rcury 'in the ~omhuat!on of coal~ U,S. BqJ>~ Min~~ Te.c,h~ P:r.og. 
Rept;, 54, 9 p: · 
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P+~h~r, G. B~~ &nd Schleiche~~ J, A., 1975, Trace ele.m~nta in coal by op~!cal 
emi~sion. spectroscopy, [Chap!] 3, in ~qbu, S, P~, ~d,. Trace elements 
in fuel: Am, Chern! Soc., Advances· in Chemistry Ser~ 141, p. 35~47i 
al~o Illinois Geol, Survey Repr. S~re 1975-F~ 

Environmijntal ~~ienca ~nq Technology, 1973, Stuqi~$ Qn trqc~ met~la; EnvirQn
mental act, anq Technology, v, 7, no~ 8, p, 684~6.86, 

Fo~tescq~, ~.A, c,, 1954, G~pmani~m and other traGe ~lements in some w~~t~rn 
Canad,.;l.#;l,P. coals; Anl~ Mineralogist, v~ 39 11 po~~ 5'""6• p. ,510""'519. 

FrAn.oia. Wilfriq~ 1961~ Co~l, its formation and COWPQ~ition [2~ ea,]i 
Lonqon, Edw~rrd Arnold (Publishers) Ltd~ 11 806 P• fS~~ asp~Pia11y Ql\q,.p, lO.] 

froat~ J~ l<~~ Sq,n.toliquido, P~ !1,, Camp, L, R.,. an4 Ruch~ Re R,, 1975 8 Tt'tlae 
elements !n ca&l by neutron activation ana.l-y~is with t"adioeh~m:tcal 
P~par~t,ion.s~ [Ch&p,] a_ in Babu, S- P,, e4,, Trace element~ in fuel: 
Am, Chern. Soc, ·~ A.dvanpes----rn. Chemistt?y Ser. 141, p, 8'4.,..97; q,lRo :t:llinoia 
Geol, Sttrvey Repr~ aer« 1975,.H~ . 

fuchs, Wa:lter, 1935~': llfl.re. elements in German hJ:own...,coi41 ash~~• ludus. a.nd 
~n~, Chemistry, v~ 27• n.o~ 93 p. 1099~1100, 

Gear, M~ a~~ Davts, F, T,, and Y~ncey~ H~ F,, 1944, Occ4rr~nce Qf pho~pharus 
in Washington coal and itp re~oval: Am. Inst, Mining Metall. Eng~neers 
Tr~ne~, v~ 157, p, 152~159; Discpss~on, p. 159~161~ 

Given, B! H .• Miller, R, N,, Suhr, ~~, and Sp&ckman, w,, 197~, M~jo~, mi.~or, 
a~4 trilcf;! ~l~menta in t:h~ liquid product and solid r~aiaue ;from 
~atalyt~c hydrogenation of coals, [Chap~] 14~ in aabu. s. P~, ed,, 
'!'r~JH~ element~ in fuf3la Am., Chem~ Soc:., Advq,n,.ce~ in Chemistry Ser. 141, 
p~ 188 .... 191, 

Gl3~~, G~ n~~ 1975 ~ Analyses and mea~ured s~ctions of 54 Wyoming coal aa~ples 
(Gollected i.n 1974); Wyu~ing Geo1, Survey Reptt lPv, 11, ~19 p! 

Glu~kot:~n", H. J. • l975~ Min~rAl watter and trace element:~ ip, cpal, [Chap~] 
1, in Babu! ~L ' Pe, ed, 1 Trace elements in fuel: Am~ (;hem. So~,, Adv&nces. 
in Chemistry Sere 141~ p. 1-22; also Illinois Geol~ Survey Rep:r! Se:t!', 
1 Q 7 s~ E , ; : · · · · · 

Glus~ot:er, H~ J, Hatch" J. R,, and Lindahl, P, c., 1973~ Zinc in ~oaJ..f) Qf 
tb~ Illip.ois ;:Qasin: Geol, Soc~ America Abs, with Programs, v~ 5~ no~ i, 
p' 637' ' 

Gluakote:r~ H, J,, and Lindahl, P, c., 1973~ Cadmium--mode of occurrence in 
Illino!s coals~ Science, v~ 181, no, 4096, p. 264~266~ alPo Illi~oia 
Geol, Survey : Repr~ Ser, 1_973-J, 

Gluskoter, H, J~, and Ruch, R, R,, 1971, Chlorina anp ~odium in lllinoi~ 
co~l~ as determtnad py neutron activat~on qnalyaea; Vu~l~ y, 50, p, 65~76, 
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Gqldichmi4t:, V, M •• l935 1 Rare elements in co;1l aaha~: ln4tJe~ and Eng8 
ChemistrY;. v~ 2,7. no, 9, p, 1100 .... 1102~ 

~~~l9SO~ O~cvrrenc~ pf ~are elements in pqal Aijhe~~ !n B~ng,h~m, D, H,, 
ad~. Progl"ess in coal scien.ce, Voh1me 1; Lqndon, lnttatsci~ Pub~~, Ltd,, 
p, 236-247 ~ 

Guidoboni, R.. ~,, 1973 1 Pete~mination of traaa ~le@~nt& in cPal ~nd coal ASh 
by ~par~ source ma~s $peotrometry: Anal, Chern!~ v~ 45, no~ 7, p, 1~75~ 
1277, 

H~~Qimotoe Yoabik~zu, Hw&ng, J~ Y,, ~pd Y~~agi&awa~ 6abq~o~ ~970, PP~~ibl~ 
~pu~ae of atmospheric pQllution of aelepiu~: Env!ronm~ntAl. aci~ and 
l~Phpology! v~ 4, ~Q, 2. p, 157-1588 

R~wl~y~ J, E,, 1.955., G~rm~nium content of some Nov~ Scotian coals; Econ, 
G~ology, v. 50, no, 5, p, 517~532, 

H~a4l.e~, A, J, W-. anQ. Hunter~ R, G,, 1951~ Germanium :f..n {:;oq.l~ of. We~t Vit"gini~: 
W~~t Virginia Geol~ Survey Rept~ lnv, 8, 15 p, 

i 

......,._,..,_,.,,........l9S3, Elements tn co~l a~h and their industrial s:f-grrtficfl.rtctn indus, 
qnd ~ng, Chemistry~ v, 45, no. 3, p, 548-551~ 

~~~19S5, The i~org&ntc alemen~s in coals~ Pt. 5 of Char~cte~tst!c~ pf 
min,ijble cQalE} of We~t Virgini.~: w~s. t V:irgiq:iet. Geol' SU'rVtJY R~p t ~ I 

v, l3A, p. 36,.,.122~ , , 

Ht~th)';tQkl~f.1. 11 t. A~- con~ptl~r, 1ff1,5 • T:c~c~ el~ment~ in U, ~ ~ ~~il.l, J». f§ypt:het:ic 
fuels gat& hqpqboQk; · D~nver, Camer:on Enginee~s,. Inc,, p~ l44~l49, 

Hobbs, P, v,, Rar~ison 1 H,~ and Robin~on. E •• 1974~ AtmQ~PP~~ip eff~cts of 
pollut~nts; Scte~o.e 1 v. 18~, no~ 4128, p. 909~915w 

Hold,~wgr.th, E, c~~ l970, Mercury po1l~tion from coal combustion; tPndon, 
Chum. Age, v,· roo, p~ 9, 

Hol!'ton~ L~ ~ and Auh'fe.y, IL Ve ~ !950, DistributiPP. of minor ~lementt;? itl 
th~ee vitrpin~ ~ trom the Ba+nsle.y sepm; LPndon. Sop, Chern~ Jndua~~Y Jou¥., 
v~ 69, suppl, t~ p. 54lm546. 

l!qffm~~~ Claude, .11".,_~, Rahill, R, L. ~ Sl)a.w, V, E, ~ and Ngrt:on~ D~ R~, 19'72, 
Det~rmination pf ~ercury ~n geologic materialq by flamel~§S atomic 
absorption s~eotrometry, tn Geol. ~urvey R@aeQrch 1972; U,S, Geolm Survey 
Prof~ Faper 800-C! p, C203-C207, 

Jo@n~uu, Ot I~, 1971, Fose!l fuels a.s ~ ~ource of mercury poll4tion~ pc~~nce, 
v, 172~ no~ 3987~ p, 1027~1028, 

,· 

Ka~ld-ne.n 11 J~ W~, &nd. : Jord~n, R, ~L, 1973 11 Fate ot trace m~tal.s i..n ll coal,. 
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