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INTRODUCTION

This, the twelfth annual report of research and technologic work Son-
dhuted by the Bureau of Mines on coal and coal products, swmarizes the
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reséarch and tests conducted from July i, 1946, to July 1, 1947, The
organlc act of Congress establishing the Burcau of Mines authorized tech-
nologic investigations of all phases of mining, preparation, treaiment,

and utilization., These investigationgh cover eight main fields of .mctiv- -
ity. The emphegis ‘on ‘imdividuel projects varies fram %ime to time.. The
United_S@apss'possesses about:- cng-half of the_coal reserves of the world,
These reserves, are ot ‘always -of the .gquality desiréd or in the place vhere
they could beat be used. It-is necessary.to‘Géﬁtiﬁué'feéearch in order

that iggregged‘oﬁtput,'graater-recovery,‘qqd_better quality can be mesin-
tained pnder safe mining conditions. Coal comprises 98 percent of ths lmown
fuel rese;ﬁqéﬁéf'the'Uhited-States.and_Qveptua;ly'mMSt t?ke over much of +the -

requirements now Bupblizd by petroleun snd natural gas,é.

The purpose of thi¥ rvport is .to bring to the reader a resume of the
work of the fiscal year. The material presented herein is bassd largely
upon publicaticns. In e fow instences the results of research that would
not otherwise be available in the immediate. future ere presented. For
details concerning the resocorehy -it.1s suggested that the readers consult
the publications given +4n the Footnote references. " - - .

Collécf?dfféféfenges;£o-all Buresu of Mines publications on coal are
Published in o serieg of bibliographies. Technical Paper 576 covers 1910
$0 1935; Technichl Paper €39 covers. 1935 4o 1950; snd Technical Paper 698,68/
issued in 1947, covers 1940 to 19ks, LU :

SIMMARY

¥ollowing the unprecedented demand for coal during the war, the Bureau
of Mines completed all wer research on coal end directed its efforis toward
improvements in mining, preparation, end utilization of coal for national
gscurity end peacobine econenmy, Speciol smrhesis was given to conservation
end safety research, : '

§, continued on fuel-utilizatign problens,
including the sampling cnd englysis bf'cdal,.consulting on the purchase of
fuel and fucl-burning equipment, teosts of fuzls end boilsr-roan equipment,
instructioﬁé'cﬁ‘the'stor;ge—of,poal,,g@;}§$@8 of boiler water, recommenda-
tions‘ggﬁﬁo boiler~water chemical treatment, ‘and’ the supplying of boilcr-
water test kits, Such'servicegy_inplgiggg those within the'Burssu of Mines,
required the analysis of 18,045 sumples of cocl)’ coks, chaor, tar, pitch,
hydrogencted residues, hedvy olls,. pasting oils, Crgenic compounds, dlstil-
latiqq'ﬁyabtibhs,'and'coal~mine dusts, Government purchascs znd tipplec

Service td Foderal cesncics was
. ¢ 3 &

L/ Fieldmer, Arno C., Cosl-Reseurdn Activities of the Purcad of Mines:
Bureau of Mines Inf. Circ. 7367, August 1sh6e, 14 p. )
5/ Fieldner, Amo C., Tae National Fuel Roserves. Relation to the Future
. Supply of Liguid Fusls: Mech, Eng., March 1947, pp. 221-226 and 228.
6/ Fieldner, Amo C., Fiacker, P, L., end Pollock, Marjorie B., Bibiiocgra-
Phy of Buresu of Mines Investigations of Cosl and Its Products 1940
to 1945: Bureau of Mines Tech. Poper 698, 1947, 53 pp.
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" inspections accountiéd for 3,666 samples; Bursan of Mines research on compo-
ition, preparztion, combustion, carbonization, and Liguefaction, including
work- for the Federal Geological Survey, accounted for another 7,713 semples.
The coal-mine inspsctére end engineers of the Heelth and Safety Branch sub-
mlttEu 5,625 samples of coalﬁmlne dﬂvts from the Nationls larger produCLng

. gogl mines. .o i A o e : - .

Increa51ng concern. over depletion of hﬂgh—grade coklng-coal dep051ts
led to- the developmert of additional reserves of cqal for making metallurgl-
cal coke, - Two. 1uvest1gatlons 1o determlne mlnanle reserves of. ccking coals
. Were ccmpleted one. in Maryland, whare about 500,000,000 tons of cdal that
by suitable preparatioh riethods” could be ugéd for, maklng metallurgical coke
were indicated, and one in Al&bara, where a 14,000,000-ton resérve in thin
. beds, was- 1naicated. Another lnvestlgatlon was contlnued to deteimine the
emount and coking quallty of ccal in Gunnlson County, western Colorado,
that could supply needed coking coal for the western gteel industry.  In
Alaska, -an ¢n"est;gatioq of bltumlpous coal reserves was started in the
M&t&nuSka Tield.

N

. The practicability of using sorgpers and btherilight earth-moving égquip- -
ment for strip-mining areas of limitéd extent and with moderate overburden
was shown in. a study compieted this yeer. The efficacy of a scraper-shaker-
leader designed Dy the Burszu was demonstrated and minor. improvements in
design are being made belore the machine ig agaln placed in test opeérationy

A specizl - type of shearing machine wes proved by underground teésts to be
partlcularly'quitcd for. cutting steeply pitching snthracite beds, Designs
were ccmpleted and construction was started on a coal planer:with vibrating
blades o sﬁnaltaneously shear off and 1oad coal in longwall nining.

. I‘actov-y Lcsts and cxemination of uu_rmel aL aumng COl‘lS‘E»I'uCu}.OI}. of - the
Delawarc sgueduct -showed that-the cerbon ledee, carbon menoxide, and oxides
of nitrogen .content of the dir in Dissel’ exhausts did not increass to a pro-

1b1uﬁv amount; also, the ongpn content -of the air was not deplete& to any
SlgniflcTnu extent. - .

Continuing its program to eliminate the hazards to 1ifes end property in
the menufacture, storage, and use of explosives, the Burean conducted over
2,300 tosts on-pormissible explosives and blasting devices, new types of
1ndustf1al explosives gesking to utilize surplus military stores, and hazardous
Chemlcql materials, 'Six new cxplosives were added to the permissible list,
ralsing the total number approvea to 186 To meet the regquirements of”
;cheased mechanization in coal mlnes,ﬁa reevaluation of the Bureau's per-

lssibility tests has been underteken; and, after &350 large-scale tesis in
the Experimental mine, peimanent approval wag glven for an incréase in the
me;mum charge weight of- permlsﬁ;blerﬁ 1051ves from 1,5 to: 3 pounds per

Another approach to the problem.oi prov1d1ng orltlcaily needed coking.
Oal was followsd in the Burcaun's studies of upgradlng high-sulfur or high-ash
Soals to make them sulﬁab e for- metullurgwcal us Such preparsticn studies
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”were:made,in—coﬂpectidﬁjwith'tﬁe'poalJInvéstigatighmpréject in Makylangd,
wliére several mmdred million’ tons of ddditional coking.coal réserves are
indiceted, provided that the sulfur end.ash’can-be reduced to & shitable
figure, Limitations of present preparation methods to reduce sulfur content
to meet metailungical,§tandq$ds wa8 shown in a study of coal fron'an area in

-'?westérn:Penqsyiyéﬁia"éstimgtéd‘%o'cOﬁtain&halfzthﬁ_repoverablalpoal_in the
- Pittgburgn bed in thid State. A systematic study. of typical demmercial

preparatiqn‘planﬁs;ﬁASL;ﬁipiaﬁeaFto:appﬁaise.the;factqrsﬁtﬁétﬂlimit and

“-influence ‘the beneficiation of lower<grade.coals, and field work 'at two™
‘Bldnts has been.completed. ' A méthod fov recovering fine-size cokink cosl
formerly -wasted has peén developed by the Buresu and is now in Gomrersial
use.. Analysis of data obtained in & survey. of .coal-prepargtion. practices
in'western Borope dis¢losed new -ash-removal: metheds:and tecdhnological
developments that will b8 of value to the Américan gcoal industry. These
included methods of prepariig very low ash..cosls for the synthetic 1lignid-
fuel industry and use of a cyclone coel washer. for cleaning fine coal and

- 'elarifying washery water. Construction of the building to house the coal~
preparation pilot plent &t Bruceton’, Pa., ves completed,. snd eguipment is

‘being insgtalled,

,Reseaﬁch11nﬂ$u5bi£uﬁinqﬁs:coal and-lignite en a‘piloﬁfsééle indicated
-the'efficagy;of-a.steam—drying:processiwhat would expand. the market ‘area
“Yor these coals;gn@_peimit.;heiilstéragefforslpng periods. '

. Types oflfuél_éhd'fuelfburniﬁg*eQuipment-wer@_dete;mine&“fpygEB new
hospital projects of the Veterans Administration.,. At the reguest of the
‘Navy, & program giving special instructions to Navy personnel on’ inspecting
end sempling coal at Navy land stations was well-started, many stations
" being visited. Improvements were made in boiler-water conditioring for
Federal boller plents, and improvéd test priocedures vere devised for control
of chemicael treatment. Research was started ona new chomical for preventing
corrosion in condengate return lines that gives pramisé'ofgbéing mich chesaper.

) B . . )

' 'Research york wes continiled on corrosive.-external deposits on boiler
‘equipment that cause excessive boiler ontage end maintenance expérise. One
phzse of this work has resulted to date in'substantial improvement in the
+ maintenance and operation of air preheaters.throughout the United States.

" Basic factors have been evaluated in the Bureau of Mines study of corro-
sion of boiler tubes, Field and leboratory studies of protective coatings to
provide corrosion resistance ere showing .very promising results, Investiga-
tions.of heat absorptidn and effect of coal-ash glag .on operation of largs
central-station boller furnaces was continued in laboratory end field studies,
Eight tests of a, gas producer designed to make rock wool and gas from Rhode
. Islend enthracite have indicated the desirability of using preheated air for
the blasgi.. Tkhe volume of “zmoke produced by packaged fuels of variocus types
wag investigated in tests simulating démestic fyrnece conditicns.

“Alding in the search for new ccking coals %o replace depleted reserves,
the Burean of Mines continued its investigetion of the carbonizing properties

2106 -~ 8~
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of American coals, with tests on one coal sach Iron Kentucky and Virginia,
four fram Pennsylvenia, and five from Alebemsa. Similar tesis were made on
ong cozl Iircm Venezuela znd on three samples of asphaltic ma*erial from
Argentina. Study of effect of coal slze. upcn earbonlzing Properties indgi-~
cated improvement of coking propertlies for the smaller sizes of some coale,
Complete gasification of lignite was ohitained by using an externally heated
alloy retort for production. of ges and char and Tluidized-bed producer for
gasification of the char.

The possibilities of efficiently using scme of our coal resources with-
out extensive underground work and Oof ntilizing beds that cannot he mined
econcmically hes aroused Hation-wide interest in the wnderground gasification
cf coal. In Jamiary the Alabema Power Co, end the Bureau of Mines began an
experiment with this method at Gorgas, fla,, where an isolated block of coal
was ignited and gasifisd with varicus combinations of alr, oxygén, and
gteam, The results of this exploratory test were Taverable in that the coal
wes Tully ccnsumed in the gasified area and the root rock expendsd to occupy
the space lef+i.as the coel was used ug.  However, the heating value oFf the
gas was low. Further tests should be made, . '

w. Constriction of the Fecilities required to carry on the Bureau's progrem
of synthetic liguid~fuel rescarch and demonstration has been hempered by war-
time =nd postwar shortages of meén and materials ever sincs the WOrk was
authorized in 1gil, Nevertheless, three of the four major installations were
completed or approaching completion at the end of the 1947 fiscal jyear..

Several new end Improved methods that promise lower costs for gasoline
and il from coal are under development at Pittsturgh and at Bruceten, Pa.,
where now pilot Plants are nearing completion. S

A ccal-hydrogenation democnstration plant to produce 200 barrsls of
gasoline a day is under consuruction at Louisisna, Mo, The site of this
blant is the Missouri Ordnancs - Works, which was made aveilable to the Burean
by the War Depertment.

Much information, unavailable during.the war, on the mining, preparation,
cand uwtilization of coel in Germany and other Eurcpean countries was widely
disscminated to industry through distribution of published and microfilmed -
Teports containing data gathered by Bureau of Minss berscmmel snd other
investigatops while on foreign assigment. . : '




