INTROLUCTZ0H

FProm July 1, 1349, to July 1, 1%50, she Jureau of Mines comducted the research
ard tecrmolegic work oo coal and ¢osl producte that 1= Bumqprized in this revort.
ke research, described In this Tifte=nth of = series of résimés, iz presented in
gore detail in publications {s2e footnote refersnces) that appesred during the fis-
al year, Lhough In some cases ragearen data sre given thet fave not Leen fuklisbed
b slzevhere, Results of regearch in the sxperimental coal Tine, on explodives, and
T gas and dust explosicns will he found in zurssu of Mines Report of Imvesticge-
tiere 4228, Anmual Beport of Research a-d Technologic Work on Explosives, Expla-
t{ons, end Flamea, Fiscal Year 1330,

.. An gver-all view of owr coal, oil, azd natural-pas reseIves WeE prozented, and
“',Ehe future possibilities for the productisn of synthetic ligquid fuels from coal

eye delineated,3/

- A ptudy of future petrolewm supply and demandif indizated that by 1977 the
ulk of our oil may have to come either From forelgn countries oy froom alternate
‘domestic sources such as cosl., Cogl, toe most abundert slternate source of 1igquid
fuels, can ke converted to gadcline and alle by two Drotcsesed, guantitiesz Bnd
haracteristles of cosl requlsite for each prasesdy wers dizgusszed, end cost data
;;pr nroducts were presented, The current stalus of the Bureau of Mines demonstre-
inblon plente for the produciion of symthetie 1igufd fuels from coal end new develon-
memts in processes for such productlon wore reporied, 58/

ot -
ourpent and fuiure aspecha of chewiztry I— the coal Industry werse consiﬁere&,Lf

vith a brisf rézund of the present situatlon In coal reserves and production.

Y Fleimier, &, C., Toe Naticcal Fuel Ressrves a=d Fwture Fuel Suppliss: o=l
%. . Minine Modernizswion Handbock, 194s, . ATH-3SC.
Eﬁ Icherty, J. L., Synthetic 011 from Coml: Galorads Schosl of Mines Quarterly,
% wol. 43, No. 2B, April 1350, PE. 77-25; disccssien pp. $5-105.
ﬁﬁ 3chroeder, W. C., Synthetic Liguid Fuel - Two fpal-te-01% Demonstration Plants
; Are Producing Liquid Fusls frem foai oo Lhe Minimg Scele Enshiing +he Buream
af Mipes to Make sveilehle to Industry the Neceszary Cast and Englneering
Jmta for Oomnmercisl Cperstlone; Avme3 Forces Chem, Jour., wok. IAT, Wz, 5,
h" Jiiy 19%%, pp. 2-13.

Zchrgeder, W. C., Syzthetic Fuel Production: Petrol. Emg., wol. 22, May 1930,
rp. A-33, =h, 60, 63, ok, b6, &0,
1/ Hunier, T. W., ¥ineral Fuels {in Busic Minerals - Froductlaon High But Resepvos
< Gause Concern): Ind. Eng. Chem., ¥ol, k2, June 1930, IP. o7a-08%,
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Yrogrezs {n Coslezine safety resesrch froz 1230 o 1050 was review&d.ﬁf
Uonatriction o the first wing of the AntiErecite Reseapsh iaboratory at
Sciuylkil] =SoYen, Pa,, was completed, and pescerol Bragrams ware initintaq, whils
Comstruclion af the Lignite Researekr Laboratory st Grapd Forks, Jdak,, wes weil

wier wyaw,

STMMARY

White totel coal qurplies were sufficient for tae Solmhrylg Teeds, certsip
arsas sacked mdequate sapplicd of aolid fuale an? thelr products for speaia} pur-
bozas,  Tae Bureau of Mines TERBATCH Srogran on the rining, Preparstion, acd uggy_
izatlan of coel was Trosecuted vignrously % izzgra development o= regsrves mrd _
Fupplies of muck coalE, withogt 8atrifice of Eafeogy, effisiency, mrg Comservation -

T clevify aup Tezerve pozitian apd Auglarct oyp dwindling reservey of caking o
2081, e Burean comtinues its estimaiier or Knowr riinable reserves of fuct pogry -
in cembral and goutherrs Pennsyivania, douthern Wezt Virginis, ang eagtery
Thiz survey was Supplemasted by Tie1q investigations in the Goorges Crogk
Marylund, where dd gmaond griiling roverled eitimatad reserves of coking coml in BE- -
C=58 of 395,000,500 toms, of waich a0 to & DoTrcont iz Fecovarehle, In +the laborg- -
=9T¥, the problers oF slleviabing shortagss of coal suitoble for Metallurgieal CoXe
Wera atlackesd by studies of the wasling ana blending characteriatizg af luwer—grade_
Souls, ok mow usable Jor coke making. These siudlcs Trovided essertial data on
tie carborizing mreperties of 4& Americdr conlg 52d of tlends af these comis te '
Zuide coke produsarg iz gelecting Drcrey cosls for theip OVenz. Reseerch on tha
lovi-*enperazyre varbonizatiog of logwer-rank coelg wme izitisted, end g GUrvTay of
the 33elds and Prozerbies of the rrofucts of such cerbanization from raprecsntative
WeStern coels weg nade, Determinatiog of the preparatiom cheracteristios of cogle
from I1lineis, Tennsssen, Fecnsyivania, and West Virginie demonstrated the Paoeibils
Ity of UpErading many of these coals by preparation hMethods. Reseppsp oz the de-

swifurizing of high-sulfur cpmls Efve Information or the kossibllities o nsing
armlia gas fop thisg Irpase

Conservebion oF OUC L]l Fesauraos Tnrougzh efficiend,
= mush of the Bureay's Drogram. As in previous ¥ears, the Bureau of Mines mcteq &6 %
2 comgsnltent to other Federsl fE=icles en the purctnge of fuel, fuel-burning and
boiler-roopm sguitmeny, and gn boilar-swater chemizel freatmest, Analyses and reoome 4
Bendations were made an 5,335 samples pf boiler water, snd 580 Buraay of Mizmza field s
weter-test kits, 10,292 vottles op chemical Teagents, sxd 12,060 tezt-kitereplacement
itews were distriputec o varisus Gorerrmens a8ctivitica, Prawimste or Wiirate anal-,
FHe: werensde o 12,100 gamples fram purchases of 2oal ard tipple ang bresier fnapec—
tlons an which Federal fuel purchases wWore based, The devings resulting fron tlege |
fonswliizg servinces pordinpes B & level many ©imeg thaip cost, and beller-vater re- -
s&arsn lodissted awen Erester sevings ikt ke Torthooming ir ‘he Tutime, Studies
of tie meckanam o= “xternal aormosion o furnace-wail tibes in bailer UrhEces nre .
vided intormes!on thet cap greatly reduco the 2oel of equirgent TeDlacement and gut- - .-
of-gervice time, 71 Soopereuion with the AmerZoan Institute oF Mezheiza]l Hngineesra,
tie Zuresy reds fupthep determinations of fumace.n '

ieal ebsarphior in utility powar
hailer furnaces, whinh hels to inprove efficiency o cperatior, wigh conZeguent

Thilizetion wms tle goal

ilncresasas in fusl conzervation,

E? Fleldner, fyon ., Ackievementg in Mine Safecy Fesearch and TProbleps Yet 1o be
Bolved: Boresu of Mines =. Cire, 7573, 1955, 31 op.
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comtinced erphasis was placed on tze doveloTront of feasible methods of wiilizing
‘our wast reserves af low-rark cosls fn the Wasi, whose high natural-nolsture soutont
—laceg then at a &t madvuntage in soxpetitlon with =igher-renk coals. Dures. irwesti-
'éafions of Srylrg these ceals in tre entrafzed srd r1:1dized state promized to affsst
% tnle dizadvantags.

. L —esw techeigus, Tmvolving the use of replica films, was dovelorsd for vitilizing
the electron micromcape I- studying The ricrostruisure of zoel, ABhorteges of nonten
ey for industrial use led to & survey of fhe waxes extractebls Trom ATsrican lig-
ites, with Arkarc=as and Culdformia lignizes provialing tie Tighest yizlds of wex in

alvert exlracticon tests.

W

Bpoking to innroass IOCOVETE ard effZciency to reet prinary problems Of COneer-
atton inm the coul lndustry, Lhe Buresd a=udied the extrustlon of pillars unfergrowsd
it mechaslzed cguipmernt and Aemomatraced thas sucs exbraction nCTresgesd E
Crecovery uf coal, while desrsaszine productioz per mobile losding zachine,
: apthrasits Ticlds oft Fenmaylvenia, mechanization wes advanged by Aucceserut wmder-
groumd tesls on Gorman ghesring azd ;scking machines an® an the Borsau-developed
serapsr-shaker loader. Frzcsron wes “ritisted on rew methods of rool suppor- In
“anthreacits mites that will sreatly reducs Iniurfes Lo minegrs Tronl reof fells, An-
. other m=jisr probled 2o coel conservation was the uge gquarhitiss of coul copsvned Ty
mconzrolled mine fires. Gesling, flopding, end sarbon dioxlde were amployed o

7. partral suth Tired,

! Ghpiving To mohlews Zreatsr gately Tn minirg apa:, Sureau rogesrch Fleldsd dats
on Lre effest of operating sonifvicns oo <ho composition of exteust gages Tram Jieceel
' engines used underground Ehet is nsceadlal o the solatleon of maty gpereting and

Y eorbustlon problems. Do overcom: farmiul ypmsspreric zenditions iz coel mizes,

: eeveral etudies were sompleted o wre debermination, anllecllon, w=f disseminatic:
&t of air-borne dusts end on oethols of thelr cosmiral., Mors (en 15,000 gexples of

rino sir were a-slyzed, sni over 1,000 zamples of air-korne 3usts were examined o

b dotermine troe adeguany of weoiiallion in cral wimes, as well as to fewsch and uid
" ir the siiminasion of heesrds fron gases and wowa rfirss. =ight new aupravals and
- B3 oyhomaniens of approvals wers gremtad for reszirvetory sroseciive devices tezted
¥ the Purcau.

i Fepmarch cn tos grsificatlon of oosl and Zignite was cortlinusd, izol-idizg the

L Becond wndergroand gasificacion project at Gorges, Als. I+ thie experime=t, thes o’
ffeps of varicus nonditicns of [iow on +re heaving valus of the sas producad hes beec
deternined, Exserimelieton with the asnoeprerlc-sressure pilol plend ta produce
FFnthesis ges oy lie gagitlcasion of salverined Zus=l raiused CRYEETL roeguirerests Tor
the geuifiscatior of coal o the ‘owect wof reportes Iov SNy comthinueous procesE; A
Dew untt wes devs_spea Lhes wermitted the lesting of various types of coal for thelr
uti{lity :rn mekxing eyntheeis gas cu 2 commarciel sceln., &o inportact vhasze of thz
CEasificetion rescersii WAS the surifizatlzm of the sy=ihozik gs6 Ior hse i srothe-
“iguid fuels.  Laoorasory and pilet-zlws bydroseneticn of roal to produce
ey wag steeicd in hots lisuid- and vasor-phase wmits.  Greatly jmproared
Heldp of solukle meteriainz from coal resiited from ceing Slsycsic hrdroerometis
BoMuconds, sowsa’ning et leash ono prenslic hydzoxyl groumn, 85 oW golvent wverivles,
i Hestarch o ilscover new, Tors reudily svailshic cslalysts, a8 reEcoive a3 tin in
Soal kydroge—stlcn, wWes partlcilarly comprehersive. Toe= foactord Iwvolived In clesn-

ing ccgl ror hydrosenatisa o crdginahe oil Zoss dus To the presecze i aph wers
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A% Louielena, Mo., tke Coel-Prirogenar’ an Demanstretin: Pla~t wae compledadg
and went through tie Hecegsary hrosk-in Drozodures, Thg UaE-Simthezisg Demonatyg .
Elon Fiant was Fructical iy cotplete, and severgl of the -tz withi- the plant
WETE surcaasfully onereted, 42 trese Drotesses doprraipateas theip tecknics]

T2a2Ibiliny, much Imterest wag stown in the ezonopis A2700Ts gf their Brpilcation, -

1

Mzzy esbimetes WEeTE Mads Lo determtiza the Tanrercie]ly conpetitire ozition ap
iiguid Puslg derived [rem coel,
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Health a=d Bafaty Friston

d. I, Forbes, shier

W. J, Feae, aazistant chier

S. H, ask, chilef, Safety Branch

M, T, Soken, ckisf, (oal-Mips Inspectigr ranch

Begion T gﬂlaska!

S0 H. Tiorain, Treglaonal directorn, Junear, Aleglkn

Region IT fW&shingtog, regon, Idsho, Yontans

s, M, thelton, regionel direstor
H. F. ¥ancey, chnief, Fuels Teciralogy Tivistoz, Jeaitla, Wesk,

HBegion Iv (W Tk, Colarada Arizgma

Yew Mezicy

J. T, East, JT., regional Siractar
¥. F. Perry, chier, Goal Branck, Jolden, Goln,

Pegdor Vo (Fopth Dakotn, Aouth Iekota, Mimmesgha, Wiszgrsin, Iowe, NEbraeka!

Faill Zinpsy, regional dipacior
Alex . Zurr, ciisf, Prels Te:hzology Eiviaio:, Crawd Forks, . De=Xx,

Begion ¥IT (Te:xessee, MNerth Caraline, Zouaty Carolina= Georgia!
Alabars, Mississigni! Flﬂrida}

E. W. Sandeud, 2liiefl, Fuels Techinalogy Diviasgz, Tuazaluosa, a1s.
Fo W, gmiin, Fupervising 2lzZinesr, Coke Sestign, Tuacalnosa, Als,
J. L. Fider, Srupervieing eXdineer, Tndergrormd Gasiicatign Project, Gorgss, Ala,
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- H. Sopier, Superrtising Sufinesr, Fuel laspection Beeliion, myus1g Dtilimating Brﬂncﬁ{
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Feglon VITT [Malre, Hew Serpaiirs, Verwaot, How Tork, Messachusetts, Cormectiout,
Bhode Tz2lund, HNow Jerzey, Penbsyivania, Ohio, Irdians, I1lingis, Margland,
Delewars, Wesl ¥irginia, virginia, Rembucky, and Lowisians, Mo,

i . P. Greenwsld, regiona? director

L. L. Hirsz, echis=f, Codl-to-0il Demonstretion Fl=niz, Loulsiana,

Jo W, Ba2ch, ohi=f, Anviracite Subregicn, Sochuyikill F wen, Pa.

- H. M. Cooper, suzsrvicing shzriss, Coal-fzalysis Secwlon, Pittsbure:, 2=.

% R. C. Corsy, superyising cagivscr, Dozbustlon-Recearck section, Fittsbursgh, Pa,

fJ. D, Lavis, superviss-g chexist, Coal-Carbonization Sectilsn, Pistsbuwrgh, Pe.

AL Selvig, supervising chomisn, Cosl-Uonstitotioss axd Miscellans=ous Aralysis
Secticn, Fittsburgh, Fa.

L. Toenges, supervising snglvecy, Bitwmizous-Toal Mining dgcuicm, Pittsburgh, Fa,
- A. Berk, supervising chemisht, Boller-Water Reeearch Section, College Zack, ¥d.
Goléman, surervising chemicst, Boilep-Water Sorwips Seglion, College Eard, M4,
. Bermidt, chiel, Swmthesis-Jas-Froduction labaratories, dorgantor-, W, Va,

H. Storeh, chis?, SyeihstZe Licuid Fuele Resesrch and Levelogment Branch,
Bruceton, =a,

A4, Elliot, assistanb cilo®, Syutoetic 1iguid Fusls Bedearch and Development
Branci, Fitiszburg®, Fa,

E. Berger, sculng supervising chemist, Heslzr Branch, pPitisbur P=,
) P : ’ T *

Mao.

CRIGIN, COMEGSITTON, AND EROPERTIES OF C0aT

Izspavbien, Sexpling, amd Analysis

At Ghie Boglining of ttg fizcal yiwr 1850, coal was being produced 2t rats
2quel to or (= excesz of damanZ, and Federyl agencies had g 2iTTiculiy in obteining
bide ta cover their requiremonts, Cwing to the shitt from a "seller’s'" o g

: buyer!s” merket, all agencies wers sble to take Shelp rurcheges on a guaranbeed-
“BRlysis besis, including penuisies “or d=idv Ty of subslecdsrd cocal, This method
had heen largaly whendoned durivg the copal shoricge of pravious years. 'The NHavy
DEPartment, irchasing zoel for toe Aroy, &1y Fooce, and ¥avy, Waa toe largeet
Federal coel-purchazing agency. Io genersl, other departoents purchuse tieir own
08l susply, except ihet the Tedspal Fipply Serviece purcheses She gupply for soms

: iker age-cies whoes requirsmante sere szall, Contraciing for coml for the fizecal
aeacar 1051 sterted in ¥eEroh scd comeipied Lhrough the balarse af the fiscal year.

Coal reguirements of Federai zoeEnzia: for the f7acel yesr were cstimated 4o
: b Bpproxinstely 5,000,000 tons, Therse waz g large Increase in reguesdts from
Bleral agencies ror gnalre=e to be used i= evaluating coul hids, Thls was ceused
210 part by an increase in e nunber of 5145 recelved acd in part by 8 moTe striod
frence o specificaiion requirementz lhst eliminsted mi-es an whic: there wers
Bureay of Mines aviglysls records .,

At the wrgent rosuvest of Federas s£sncles, mine cperstore, and ccal-seles
Bencies for more service in esbiainine mire-vipple analyses, the sampling program
M85 expanded. A iotal of 1,50% tipple samplss was wollecied et 481 mimes in 17
nﬁﬁﬂtes. At the bogiming of the Fimcal yeor, requests Jor sarpling more toan GO0
myuhEE were on riZe, with wdditionml requestis ressived daily, At the close of the
Fear, shost 330 mines 2til2 remained wmsampled, For ourborination, griandabiiity,
#ctrede carbon, and gther 2peciel tasts, 347 zamples wers collegted In 4h] mines.

the zame tims, 25,000 tong of coal exparted to Japepr were fmspected and ssmpled
a% Jorfoli, Va.
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To promobe more acourste Semziing of deliverzsd coul apd reduse
meZy Goveriment insbeZlations have fretmilad oechantzal equip
Sampl=a. Tt Lecans necessary to iosve new 1n$tructiﬂnsﬁf for
tiis in-owvatize, At the reguest of ths Nuvy Topartment and Mar
slructiorzs weors Blven 1o coel sumpling et fipe Izatelletigns,

lent far vrepepd
coal Balpling to .
ire Corps, Specia] 1n

Luta iro the first of the Buresu's series of technizal pavers descriving coglg
of individuai produsizg States, Techeipe Paper P69, Anelyses of Town Coals, has .
bead brousks up to date hy anslysea mads sings itz pubnllomtio- in 1321, Buz the po
vized und experdad matcrial was pubiished 19/ Tge geoiogy of ithe cowl fial PR
uethods off mining, preparetion, productioz, Sigtributdon, uses, azd the rElﬂtionsﬁiﬁ
of mine gemples to camrercies snipments were discussed. Ieecriztiong of mins, B
tipple, apd deliversd £8ID s were given, end chemical andlyses, sglorifa valueg,
vlesstticatioms by ranx, agglomereting indezes, end fizizg Yerverstures of ash Were
Tnelzded,  The lazehions of Operating mires wers loeladed, with dete ar the et
ol roof 2vd floor and on thickress of coul =nd perticze in whe bedz,

FPromimate or ultimate BOAlyses wers reporsed on 12,100 pamplss Trom Farchases i
ol cosl and tipple and bregker inspections taker i- commestinn Wit Fedsral fusl s
tilszes, ar inoreass of LT perscont ower the previous year, TuRine-temperatare deter
ninations wWere reparted an 2,480 of tre sar;lea, -

From 1,713 insvoctions of coul mipes by thz Buresv's opaZ-gins inezectors, a
totel of 7,584 zazples or road, roof, vib, and gob dust was rece’ved 2nl analyzed.
These sanples, uwsuelly regeived, anelyzed, and reported oo the gsme day, guide the

ineperbors in defterminicg 2 gzougn rock dustierg is belng done In zivss +a insure
Bars opereticn.

The total of 24,681 semples resesved was rot only the larzest nimber evep nan-
died by tha lgbaruteory, excoeding the previgus Jeer's record number by SE5, or 2.3 4

percent, but, in addition, the actium? enalytical work imvolved was evTer greater bei_

uaust of & large incresse in the oomber of detersinstionas per fuxple, =ince nore
e rigid stendsrds in eoel plar-

ultimate and proxigete #nalysces were reguired br mo
chesing and in scowestion with foreign coopsrative projeste; the work-lpad incresse -
wag 5.0 percert.

The eversges and tie ravges of as-received E.i,u, velues of inerican ogels or

8 nabional end also ob & State basis were deternined 11/ Tanie 1 gives the natlomal * -
HTerasag "

&/ ryder, N, W., Zanabook on Coel Barplizz: Burean of Wines HemThook, 1950,

0 pp. (Revision of Teok, Paper 133, Directicons for Zempling Cocl for Ship-
mert or Delivery, by G. 5, Fops, revised by N, H. Bnyder,) )
20/ Averitt, Paw), Tosnses, Alhert L., Olin, H. L., Zel3, €, H., angder, N. H,,

~woDEr, E, M., fberzethy, R. F., and Tarziey, E. ., Analywses of Towa Jpels:
Tech, Taper 706, i34, £5 po,
=1/ Flyrm, George J., Jr., Aversge Eeeting Velues o Americarn Coals by Rank awd by
States; Bureau of Mines Inf. Cdirc, 7528, ighg, 21 op.

138 -6 -



FAILE L. - Average B.uun. Teluss of Ansriorn zials

po-recelved B.b U,

Bernk conbont, swverags
Tmnreoite |Pemmavlvania olF) .cave-se-en 12,750
Aitumimoud (8111 ciieei i e aen 13,100
Tori-volatile DItUmMINQUE «vaieasearvenen Lig, 200
wedirm-volablle BIEEmINGES aauiiaeaas 1,000
Tigh-volatils bituminous ..uuieeeevase 12,500
} LA F7ata ol A ppieae AR S 9, S50
B I - S T o000
: 511 TENEE . uccinsmacaconzmaarrazass taeae 13,000

A cragher coverl—g samplizg, gralysiz, and properties of zoal end oifner solid
fuels was prepared for the twelttl edition of Xe-ot's Mecranioel Engimesrs! Hazd-
boak.}Ef Vethods o7 ssmpllng soal snd coke, methosis of orepering apd anslywing

szd of oosl =en, coal szseiflestions, bulk

ighoratory semplss, properiies of coal
derzity ani miscellancaus related dstas, end typical ansly=es af coels from 1RTge
mirse sctively it pradaviicon in 19hB-Lg were describod, Prozerties and snalyaes

of coxe, wool, hoggedl fueus, und migesllsreous golid fuels were elso ingladed.

he Tmited Shtates snd From Puropsan coin-
tries wers anelyzed in soenectizm WwIth “he Tmsernationu? Ooal (lassifigaticn Program,
whepreir Lhore waz an Interchangs of samples swong vhe raticnal coal leborstoriss of
Y weEs of toe conl-trodusing counbrics es part of 3 TrogrEm WO develor an riernalional
. avomdard cocl-slesstfisetlon system. CooperEtion was sx-ended ta the Econcoric Coop-~
| ereticn ASrinistration througt snalysis of Oreay a-d Korses ooals.

& mmiber of samples of coais froo t

- Afralyses of Migeellenewis Mapterisls

Te determize woether serlaln &uasts Wers suttehls for rock dustirg in coal mines
to prevent oeel-duzi sxpiosions, 18 sampies of 1 meshore, muri, boller fly ash, ctco.,
were shewicelly enslyzed; 3 werd sound satisfactory as edmitsed, and 2 woula ke if

grourd fiper. A proprictsry fusl-sever end 11 other miscellaneous colpounis wers

. analymed to dsterrize shelp chemleel mature. The ciseiosl conasituerts of 5 cosl

. 'agh, coal-ash siag, =nd holler-water and tubs-dezcalt samplss Wers determired to ald
- the Soeesu's rescarch progremd anc. aseift In meking weeommendetions for Lettar aper-
atice of hoilors snt bestor Zsed-wator traaiment.

Conetitution, Praoperiieg, and rralvhionl Malnele

Conl Cimgzificatian
4 review =ad digsussicn of coal clmsgiflcation by renk, grsde, and type wus

Fublighes, 13/

. 157 ermon, E. T., Carey, R. C., Morgan, B, E., and Srewer, R. 5., Solid roels:
Eent s Mechamical Fngirsers' Omribook, Sower wal., 12tk ed., 1952, pz. 2-17 o
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Fetroaraphic Stysies ol Uoal

The Guorges (rssk ang nper Fobomne 2oa1 bida,
¥1., wers investigated by diemomi-Arill -hole Leating and laboratery WY o pe.
coveTed 2ares,lhf piq COTES Irom the test holes wern vtudied megusagp: i
seleativaly Seapled for aspezip? aualyses 2d teats, Caores of zix GOHhercially im-
barkant t=d: stud?ed revealed bright, bauded cosig having monerous thin lenses qf
mireralized fusain snd Pyritic Inpurities. Thi- sn==ls of miners] imyurities,-s
a5 calcite angd kaolinite, weve commer to the Tertisal Practure
1iTnstrates graphically the charucter oo Erpival sectiarms
Fortant coal beds - Earton, Farien, Lower ¥reeport, Trper
Elusemning, and Lower Eittarnt s,

AMlegany and Sarratt CDUntiea:

uchs Y
surlaces, Figure 11
of 1le comrereially g %
Eittanring, Middgle

Theze choervstions indicete tha* mich of tie fEn-forricg impurities in cartain-
coel beds consist of mineral natter szzociated witk the ¢osl in form of layers, . iued
lemzes, and veinlets, The extraresus mine-ral impuritfes, which are of much highgr‘&§§‘
Brecitic gravity than the toal, cam be remaved Trom khe foal vy AT it y-sanaratlgs
teibede of coml cleaning, therery Improving the queliy of tha coql Tor conbustiey
2nd ooking uszes. - b

Eiactron Microscany of Coml

A techrnigue hasz beern developed for iiliving the sZoartpon mizroscope in etudien
aof co=l microatruﬂturas.ggf Toue high rezolving pover of thig instrument will be of
7alus 1n atudies of variatizms in ~oe:

'r

e &

micref'ozsils that are found in different hady:

and ersas. These differonces 4n §peciss are used e3 & basiz for identification and
carreiation of different coul Yeds in zurveys of ra i

Lioeinl coal resgurces,

The usual thir-spetien g "pesl" retrods of coel petrograpny ere inadequate Fof
elesbroe Blorozcopy. Ia the new tecknique, the saal SETUITEns are polished by the
Wiusl methods, then etched for e Shert perisd in a chrgpic gcid-aulfuric acid - oo
stckant. After washing apd Cr¥ing, & doudie Fiip of favmvar {polyvinyl formal}-
nitracellulcse iz fopmed o0 st aurface by Bucressively enclying sclutiomz of these
rasins, The film {m stripped frow the coe? furfuce, spacimen szreeps are fastened
over welacted arges, wmd the citrozeliuluse iz digzalved in acyl scetute, fThe re-
meining Formvar £311r {(gzeut 0,1 mieron thickl, ‘= whech the comboirs and fine de-
tails af tho gpesimon aurfece ape roeproduced, is gha

erved in the elestron microscops

Flgure 2, 4 pample eleciran nisrograph of csal strustures reproduced in sach a” -
Teplice, snows & Teplice of oltritel poal conbalping nicrosperes, which apTeap
lighter ix the nizrograph, ¥any of the detelles of compression azd folding shawn

here would ot ke ghown clearly L¥ the optiosl Mizroargns,

7 Toatzea, Albert L., T.robill; Toufs 4., Aiiliems, floyd.” Bnithr, 4. L.,
' Tomnell, g, o, Cosper, 3, M., Abernethy, ®. F., snd Weage, ¥arl M,

Tovestigation oF lower Cosl Beds im Gearges Lreck end North Part of Upper

fotomme Bazi-s, Allegany and Szrretd Tounties, Md, . Resarves, Feirogrephic - - . f
&l Cremical Chetucteristing oo Josls, =nd Stratipraphy of Avea. Bureau of
Mines Teck, Paper TE3, 1948, 1ha op

MuCartney, . . T., BleciTon WMizcrozs Fy ol Coal: Eaon, Geat., val, L,
doverbar 12ke, pp, S17-Rz0,
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Figure 2 - Electron micrograph of o Farmvar replica of
microspores in attritol coal. (%4,500.]



Figure 3. - Photomicrographs of thin sectians of |hgnitic eoul and ingredients
isoloted from sttrital lignite; A, Cool meterial derived from woedy
tissues called anthroxylon and tha chief component of xyleid lig
mite [X200); B, Orangecelersd humic material, an important com-

onent in wyleid and some aottrital fignites (XKD C, Attrital type
ignite confaining large, yellew ironsluzent particles (X100 [,
Resin particles and cuticuler material ieolated frem ativital [ig-
nits, plus 180mesh (X40); E, Resin particles of round shope ise-
lated from gftrital fignite, T20- x 32%mes5 n{-ﬁ.?], F, Spores, pol-
len, and fine, yellow groruler meterigl fram attritgl lignite, minus

325 mesh {1000, :

St
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S prtractuble Wexes Trom American licaizes

. oplver: extraction of certsin lignitle coals yislds A wax termed “momtan wax."

The cearmetelal grade of nonten waz is a high-melsing, bardi, Wwrittls waz yxich kaa

spdustrial uses. I35 is an imporsent Irgredient In npriai= polisres, electrical

{psulawing compositions, leather dressings, inks, -arbonl pspers, protective coetings,

peges, and otber products. Montan-waw requiremeriss for industry In the nized

Feiates bafore World War I1 were xes by imporkts, nearly all of vhizh zepe fron

Cermany.  Since bhe war, monten vax bas not bessm avetlsble fysm Sermany, Lut rele-

“tively emsll amcarte have besm imporsed Tron Szechos’ovadia.

SE Broanss of ©he shortage of momtan wex at the cloee of t-= war and the fact that

dperican induetry 2n the pest rat to roly on fareign soqurces, £ leboratory inveati-
p1on was started Iz 1045 to obtain irformation concerning Fields and properties of

: Ivent-sztractabiz wax fron domestic lignites. FPublished results of the Investiza-
on}é/"ﬂf'r ineiude disewsEiccs o the ovenrre—se and geolegy of lignite deposits of

i fhe Tnited States, from whish sawples were cbialred for wex extraction, and the peiro-

aphic composition of lignises, particiiariy io respest to thoge components that

aotrihute to wax yields.

igm yislds showed —hat The higheat yields wWere

Tep gurvey of the solveni-cxiract
Zore of these yields, zar-

htained from cerbein Arke-eas and Celifornia lignitss,
“tlenlerly trose Gwtnined with a miwsuare of benzene sad gleghel, were Simllar to those
tained in commercisl extrastion of moctsn wax from Serman bhrova cpal, The lignltes
sexamined Trom Montans, Nortn Dekoba, Texes, and Wastington save aspreciably smaller
Sjuntities of solvent extracht than the Arkansuas and Califormis ligmites.

=y Although rigrer yields of extract wers ohtainsd with a soiveri nixture of ben-
éne and aloghol than witn benzone slome, tze propertiss of tne benzene extractd Tare
geely rescibled commercial gredes of izported mo-tan wax then did ths benzeng-£loo-

I extrastz, The most significunt diftercnce betwsen Lhe extracts obtafned in ttis
wms the greater resin

nvestigaticr smd the Richeck brand of momtas Wax froo Cermany
Bombent of the extrasts Trom demesbie Zignites; they more gloeely rcoeerbled & Ccommer-

ial gradie of monten was fTOE Ozgchoslovakin,

pompasition of Aocrican lignites zhowed that the
EiEh wax-yieldirg lignites sre attrizul and cansist tredoninately of zlant remains
O 1211 particis sirze, called attritus, much of whiok iz yellew frAnsiucent mecter
z%nﬂ-@r the microsgoone (fig. 3, C). Woodr or xyloid ligntins conbaln only small qiasr-
‘&g}tiﬂs of exfractable wax; they consist lergely of oreage, srenzlzcent coal materlsl
. ﬁf reiysively large particle eize, whlsh was derived mainly From wood tissuss of
Plants (fie. 2, 4 and B).

& studgy of the peirograpsic

The gain source of the soluble maberial exirected from lignite, which comsists
DS Wox, resin, =nd asphaltic waterial, wes corbeln ingredients in the sttrital

vnd maza. Theas ingredients were yellew cutioulsr materisl, rourd reeinous boc-
15‘:;1'1:, lunp-tyre res’nous particles, RRATeE, pollen, and very finme, Fellgw gramiisr

; ter of yneprtain origin {(fig. 3, D, E, eod Fi. Cubicular meterial was undoubtesly

aat griginal source of mich of the wexy Traclian,

Mvig, . A., Ode, W. H., Farks, B. L., and o' Domnell, 3. J., Anerlean Lig-
nltes: Geclogical Jouurrence, Petrograpniz Composition, and Extractable
.:U'. Waxes: Puresu of Minss Sull, b82, 1530, &3 po.

geEl O2e, W, Ho, and Selvig, W. A., Etractable Wames from fmerican Lignites:
Tnd, E-g, Chem,, vol. 42, Jemuury 1350, pp. 131-123.
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