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INTRODUCTION

_ This report summarizes the research and technologlc work of the Bureau of
Mines on coal and cosl products from July 1, 1947, to July 1, 1948. It is the
thirteenth of a series presenting rdsumes based largely upon publiceiions issued
during the year. In some instances, research and testing results, not otherwise
Svaileble in published form, are presented. The individual publications given as
footnete references herein will provide further detail to the interested reader.

The period covered by this report was marked by an ever-mounting concern for
?he adequacy of the Nation's fuel resources and for fuel shortages arising from an
j-Dcreasing demand for fuels at home and abread. BSeveral reports appeared which
d?iineated the place of synthetic liguid fuels in the fubture fuel technology and
SConcmy of the Nation, emphasized the fact that eveg ually the principal raw mate-
Yal for the production of such fuels will b coal, and described the

Erﬁigidner, A, C,, Synthetic Liguid Fuels from Coal and Oil-Shale: Ohio State
University Engineering Experiment Station News, vol. 20, No. 1, 1948,

Pp. 22-28,
;/ Schroedsr, W. C., Synthetic Liguid Fuels in the United States: Mech. Eng., vol,

¢ 69, No. 2, December 1$%7T, pp. 989-G55.
-j SChroeder, W. C., Comparison of Major Processes for Synthetic Liquid Fuelis:
Chem. Ird., vol. 62, No. 4, 1948, pp.
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progress made by the Bureau of Mines in developing pﬁoce ses for the productign
synthetic liguid fuels. Congressional committeeszz__LJij heard testimony along
similar lines.

Increased awarsness of the fusls problems confronting the Netion led t¢ an
authorization by the 80th Congress for the srecticn of an anthrasite research lahg.
ratory at Schuylkill Haven, Pa., to house expanded Buresu of Mines research on anp-
thracite., Design of the structure was well inder way by the end of the fiscajl
year. (8Bee fig., 1.) Looking forward to expansicn of Bureau research on lignite. .
the 80th Congress heard testimony on the problems and progrems of lignite re- ?
search_“a___7 as a prelude to authorizing the construction of a lignite research
leboratory in Hoxth Dakota.

SUMMARY

£5 peacetime demands for coal continued at peak levels and the coal industry
successfully increased producticn to mest thatl demend, additional emphasis was
placed on the Bureau of Mines research program of increased efficiency, conserva-
tion, and safety in the mining, Preparation, and utilization of coal.

Tmplementing the conservation in utilization of coel phase of this Program,
the Bureau rendered service Lo Federal agencies that involved conswltations on the’
purchase of fuel and fusl-burning sguipment, testing fuels and boiler-room equip~
ment, analyzing boiler water, recommendations on boiler-water chemical treatment,
supplying boller-water test kits, end sampling and analyzing coal. These services’

7/ Schroeder, W. C., Statement on Symthetio Ligquid Fuels, Hearing before the House
of Repreosentatives Committee on Interstate and Foreign Commerce: 80tk Cong.,
2d Sess,, Mar. 4 and 5, 1918, U. 8. Govt, Printing Office, Washington, D. C.,:
1988, pp. 8-35. ‘

§/ Schroeder, W, C., Statement on Synthetic Liquid Fuels, Hearings before the
House of Representatives Special Subcommitiee on Petroleum of the Commitiee
on Armed Services: 80th Cong., 24 Szss., Feb, 23, 1948, U, S. Govi. Printing
Office, Washington, D. C., 1948, »p. 616-637. '

9/ Schreeder, W, C., Statement on Synthetic Liguid Fuels published in Hearings be-
fore the Subcommittee on Mines and Mining of the Committes on Public Iands,
House of Representatives: 80th Cong., lst Sess., on H, R. 2161, Demonstre-
tion Plants to Produce Synthetic Liquid Fuels: Committee Print ik, U, 8.
Govt, Printing Office, Washington, D. C., June 9, 1947, vp. 2-k, '

;g/ Fieldner, &, C., Statement on the Bstablishment of a Research Laboratory in tke
North Dakota Lignite-Consuming Region: Hearing before a Subcommittes of Sen-’
ate Committes on Interior and Imsular Affairs, 80th Cong., 24 Sess., Feb, 19,
1948, U. 5. Govt. Printing Office, Washingtom, D. C., 1948, pp. 16-18. State
ment on same subject, Hearings before Subcommittes on Mines and Mining of the
Committee on Public Lends: House of Representatives, 80ih Cong., lst Sess.,
Committee Print 1k, U. S. CGovt. Printing Office, Washington, D. C., Jume 7,
1947, pp. 2h-26,

;l/ McCabe, L. C., Statement on the Establishment of a Research Laboratory in ths :
North Dakota Lignite-Consuming Region: Hearings before Subcommities on Mines
and Mining of the Committes on Public Lands, House of Representatives, B0tz
Cong., lst Sess,, June 27, 1947, Committee Print 1k, U. 5. Govt. Printing
Orfice, Washington, D. C., pp. 32-33.
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required the analysis of 6,841 coal samples. In addition, 6,33:k samples of coal
“and coal products were analyzed in the course of Bureau of Mines research and test
work on mining, preparation, and utilization of coal. To assist Federal coal-mine
inspectors in making safety recommendations at the larger coal mines, 9,#85 coal~-
dust samples were analyzed.

Various investlgations of coal deposits by core drilling to provide supplies
of coal in fuel-short areas and to augment our depleted deposits of cokinzg cosal
were continued. In Washington, a reserve of over 8 million tons of lignite was
proved of which 5,300,000 are considered minable by stripping methods. In Oregon,
driliing proved 13,600,000 tons of minable reserves of coal. In Rhode Island
drilling demonstrated the lack of continuity of the meta-anthracite deposits. In-
vestlgations of deposits in Cclorado, Maryland, North Carolina, and Alaska were
continued.

The Bureau-designed scraper-shaker loader for mechanical mining of anthracite
vas ilmproved by furvher modification. As the effectivensss of special shearing
machines had been proved, plans were made %o use these machines in establishing
rechanical mining systems for removing thick bed pillars in anthracite, a project
that may permit recovery of millions of tons of coal now lost underground.

The possibility of removing noxious aldehydes from the exhaust of Diesel en-
gines underground by scrubbing was demonstrated, and 55 approvals for various items
of electrical equirment for use underground in coal mines were given. Two-way
redio communication was shown to be satisfactory for use underground, and various
safety practices in coal mines were investigated and either recommended or dig-
approved. It wWas shown that rock dusting would prevent dust explosions in under-
ground workings when carried to within 40 feet of the working face and that a mini-
mm of 65 percent incombustible matter must be mainteined in the dust., The Bureau

rried out over 1,600 hests on permissible sxplosives and blasting devices, types
of explosives, detonators, and hazardous explosives, and the list of permissible
explosives was increased to 191, A satisfactory permissible multiple-shot blasting
it was developed.

Increasing mechanization of coal mining and the necessity of substitubing
10wer—grade coals have placed added emphasis on preparation as a means of providing
Suitable coal supplies. Research in this field resulted in the development of a
U8W cleaning and dewatering process for fins-size coal and in further refinement of
ﬂm cyclone washer for cleaning fine coal and clarifying washery water. The effi-
ey of washing in beneficiating ccking coals as a meang of offsetting depletion of
these valueble coals was demonstrated on Maryland coal beds, and a fundamenial
ﬁUﬁy of the forms of sulfur in bituminous ceal promises aid in golving the problem
of Providing adeguate supplies of metallurgical coal so essential to our national
SeCurity and peacetime economy, Conservaticon of our dwindling suppliss of high-
ik coal regquires that means be devised to utilize our low-rank coals. To this

d, Bureau research went forward on the development of a flash-drying process for
SU13b:'.tuminous coal which has considerable promize for the efficient removal of
Pisture, The study of siorage of low-rank coals provided valuable data that will

 used in studying the storage of millions of tomns of lignite being excavated from
dem site in North Dakota.

Fuel-engineering service to Covermment establishments by the Bureau of Mines
Ulted in merked operational savings, particularly at Army and veterans' hospital
tallations. Valuable information obtained in the course of experience with
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Govermment piants was disseminated to industry as an aid toward increasing the effi'
clency of fuel utilization throughout the country. -

During the fiscal year, enalyses and recommendations were made on 8,180 Sampleg
of boller water from verious Government boiler plants. Research on the treatment of
boiler water has resulted in developments that will reduce the cost of treatment,
Chemicals and metheds for controlling intracrystalline cracking in boillers were
devaloped.

Teclmiques were developed for determining the temperature and compogition of
gases 1n pulverized-coal-fired furnaces, an Imporiant contribution to congervation
since it Improves the thermal efflciency of coal combustion and increases our abili
ity to burn a wide range of grades of coal,

As part of its program of augmenting cur depleted reserves of coking coal, the"
Bureau of Mines obtained complete data on the carbonizing broperties of two West
Virginia coals and one each from Kentucky and Mexico, Additional +tests were nade
en 47 other coking coals or blends of coking and noncoking coals. Particular atten-
tion was paid to the swelling properties of coal during the coking process, and the
plasticity of coals aud oxidation of coal were chown to have a deleteriocus effect
upon carbonizing propertiss of many coals, Investigation of ths production of gas
and char by gasification of lignite in an externally heated allecy retort was con-
tinued, and it was demonstrated that such methods can operate at high thermal
efficiencies.

Several publications on coal mining and technology in Eurcpe and particularlyi:f
in Germany have provided data heretofore unavailabhle, o

Conmtinuing its investigation of the feesibility of exploiting cosl deposits
through gasification ummderground, Bureau of Mines investigators devised a laboratory-"
scale retort that has provided experimental data on the Tactors involved. Prepara-
tions were made %o conduct a second fileld-scale gasification experiment at Gorgas,
Ala., 1in cooperation with the Alabama Power Co.

The Bureau of Mines program on the production of synthetic liquid fuels from
coal continued during the year with marked success. Lsboratory research and piloi-
plant experimentation on the production of synthesis gas end on the synthesis of
liguid fuels from such gas progressed sufficiently to permii design of an 80- to
100-barrel-per-day Demonstraticn Plant at Loulsiana, Mo., and construction of the
plant was in ite initial stages at the end of the fiscal year. With the construc-
tlon of the 200- to 300-barrel-per-day Coal-Hydrogsnation Demonstration Plant ab
Louisiena, Mo., over 80 percent complete, laboratory research designed to meet prob-
lems which may be encountered during operstion of the plant was continued. New
labcratories to house synthetic liguid fuels research were completsd at Bruceton,
Pa. (See fig. 2.)

ACENOWLEDGMENTS

Thig report includes work done under the technical direction of the following
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d pitot

1€s an

L.
Q
]
o
i
o
=]
o
0
R
=
Y
o

Ty

fqui

f synthetic 1

ir view o

nlants at Bruceton, Pa.

Figure 2. - &




FUFLS AND EXPLOSIVES DIVISION
A. C. Fieldner, chier, Washingten, D. Q.
Coal Branch

- Louis C. McCabe and Ralph L, Browa, chief, Washington, D, C.

Ralph L. Brown and Everett P, Carman, assistant chief, Washington, L. C.

J, W. Buch, supervising engineer, Anthracite Mechanicsl Mining Section, Schuylkill
Haven, Pa,.

E. M. Cooper, supervising chemist, Coal-Analysis Section, Pittsburgh, Pa.

R. C. Corey, supervising engineer, Combustion Research Section, Pittsburgh, Pa,

J. D. Davis, supervising chemist, Coal-Carbonization Section, Pittsburgh, Pa.

Thomas Fraser, supervising engineer, Coal-Preparation Section, Washington, D, C.

B. W. Gandrud, supervising engineer, Coal-Preparation Section, Tuscaloosa, Ala,

E. P. Greenwald, superintendent, Central Experiment Station, Pittsburgh, Pa.

Alex C. Burr, engineer-in-charge, Lignite Gasification Pilot Plant, Grand Forks,
N. Dsk.

V. F. Parry, supervising engineer, Subbituminous Coal and Lignite Secticn, Golden,
Colo.

W. A, Selvig, supervising chemist, Coal-Constitution and Miscellaneous Anslysis Sec-
tion, Pittsburgh, Psa.

A, L. Toenges, supervising enginser, Bituminous-Coal Mining Secticn, Pittsburgh, Pa,

H. F. Yancey, supervising engineer, Northwest Experiment Station, Seattle, Wash.

Fuels-Utilization Branch

J. F. Barkley, chief, Washington, D. C.

A, A, Berk, supervising chemist, Boiler-Water Ressarch Section, College Park, Md.

L. R. Burdick, supsrvising engineer, Fuel-Economy Service Bection, Washington, D. ¢,

L. Goldman, supervising chemist, Boiler-Water Service Section, College Park, Md.

R. E. Morgan, supervising engineer, Coal-Sterage and Substitution Secticn, Washing-
ton, D, C.

B. H. 8nyder, supervising engineer, Fuel-Inspection Section, Washington, D, C.

Office of Synthetic Liguid Fuels

L Schroeder, chief, Washington, D. C.
J. D. Doherty, assistant chief, Washington, D. C,
Hirst, chief, Coal-to-0il Demonstration Branch, Louisiana, Mo,
Schmidt, Synthesis-Gas-Production Branch, Morgantown, W. Va.
Storch, chief, Research and Development Branch, Bruceton, Fa,
Ellioth, assistant chief, Research and Development Branch, Pittsburgh, Pa.
Huff, consulting chemical engineer, College Park, Md,

Explosives Branch

Mard Lewis, chief, Pitisburgh, Pa.
lenn 1, Damon, supervising engineer, Jet-Propulsion and Explosives Utilization Sec-
tlons, Pitteburgh, Pa.
i Hartmann, supervising physicist, Experimental Coal Mine and Dust Explogions
Resecarch Section, Pittsburgh, Pa.
+ dones, supervising chemist, Gaseous Explosicns Section, Pittsburgh, Pa.
‘E- Tiffany, supervising engineer, Explosives-Testing Section, Pittsburgh, Pa.

13;0 -9 -




I. C. 7518

Guenther von Elbe, supervieing chemist, Physical Chemistry and Physics Section,
Pittsburgh, Pa.
John C. Holtz, supervising enginesr, Explosives-Utilization Bection, Pittsburgh, Py

HEALTH AND SAVETY DIVISION

Dan Barrington and J, J. Forbes, chief, Washington, D, ¢,

J. J. Forbes, assistant chief and chief, Coal Mins Inspection Branch, Washingion,
b, c.

3. H. Ash, chilef, Safety Branch, Washington, D. ¢,

H. H. Schrenk, chief, Health Branch, Pittsburgh, Pa.

Acknowledgment is made also, of the cooperation of the following institutiong
and organizstions:

American Socisty of Mechanical Engineers Fhiladelphis & Reading Coal & Iron Co,
Butler Bros. Republic Steel Corp,

Cambustion Engineering Co., Inc, Rechester Gas & Flectric Corp.

Robert A. Cummings, Jr., snd asscciztes Southern Natural Gas Co.

Ford, Bacon & Davis, Inc. Susguehanna Collieries Co., Inc.
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CRIGIN, COMPOSITION, AND PROPERTIES OF COAL

Inspection, Sampling, and Analysis

Demand for coal for domestic use and export exceeded supply during the year,
and the better grades wers difficult to obtain, With some exceptions, Government
agencies were able to obitain bids on their cosl requirements, although in many in-
stances coal of the desired quality was not offered. Coal was Purchased on a guar-
anteed analysis basis, inciuding penalties for delivery of substandard coal, by the
Bureau of Prisons, U. S. Department of Justice, Office of Tndian Affairs, U, 8, De-
partment of the Interior, War Department in scattered areas, and for export, Scme
purchaeses were made at a fixed rrice, subject to adjustment by negotistion for de-
livery of substandard coal, and other purchases were made at a Tixed price not sub--
Ject to adjusiment for gquality. Coal requirements of Federal agencies for the fis-
cal year were estimated at approximately 5,145,000 tons. Tue Navy Department
Purchased coal for both the Army and Navy end was by far the largest Federal
Purchesing agency for coal. Recommendations were mads for awards of comtracts for
some agencies, and other asgencies were furnished analyses to svaluate cosl hids and
substitute coale offered.

Upon the request of the War and Navy Departments, a program Tor the ingpection
and sampling of coal exportsd to the occupled countries was begun in April, The
coal was purchased on & guaranteed analysis basis with penalties for delivery of
gubstandard coal. To the ead of the fiscal yeer about 120,000 tons had been in-
spected and sampled,

For the use of various CGovernment agencies in making coal purchases and for
public information, 42k tipple and face samples were collected at 15k mines in 8

3130 - 10 -
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gtates., for research on carbonization, grindability, free swelling, and other prop-

ertiss of coal, 262 samples were collectad in 185 mines,

N Proximate or ultimate analyses were made of I, 298 sarples, and fusing-temperature
determinations were made on 2,119 samples in connection with Government Purchases,

- tipple and breaker inspectiong, and coal exported to Japan and Europe. Two-thirds
of the samples were anzlyzed for the War and Navy Departments and the remainder for
other Govermment departmsnts and agencies,

Research and test work by the Burean of Mines relating to mining, preparation,
“end ubilization of coal and coal products reguired analyses of 5,739 samples. Anal-
yses were made of A05 samples of marine sediments submitted by the Geological Survey
vhich were obiained from drill cores taken from the floor of the Qulf of Mexico.

d Analyses were made of 9,485 samples of road, roof, rib, and gob dusts from
approximately 1,500 coal mines in 18 States. These anslyses were made to assist
Federal coal-mine inspectors in determining whether corrective recomuendations were
ﬁecessary at specific mines and in fermulating the recommendations where required.

Aﬁalyses of Michigan, North Dakota, South Dakota, and Texas Coals

The analyses of coale from four States - Michigan, North Dakota, South Dakota,
and Texas - have been published in a technical paperigf as another in a series des-
ribing coals of varicus States. The geclegy of the coal fields, methods of mining,
roduction, distribution, uses, and the relationghip of mine samples to commercial
hipments were discussed. Descriptions of tipple, face, and delivered samples in-
luded chemical analyses, calerific valuss, classification by rank, agglomerating
index, and fusibility of ash temperatures. Jescriptions were given of the location,
hickness of bed, nature of floor and roof, and partings. Maps showing the arsas
fnown to contain coal were included,

fnalyses of Miscellaneous Materials

Chemical analyses te aid in variocus investigations of the Burean concerning
02l utilization and safety in mines required tests of 123 samples of miscellaneocus
terials,

These included complete analyses of 20 boiler scales or water-formed deposits
od of 7 boiler compounds to assist in formulating recommendations for feed-water
Tsatments at various Government-agency steam plants. Two sxbternal deposits from
0ller tubes were examined and the presence of boren as the equivalent of 11.8 per-
fent BoC3, in one of the dsposits was confirmed,

As part of an investigation of materials, available in coal fields, that are
Witahle for rock-dusting coal mines, 30 samples submitted by rock-dust producers
mine operators were examined, Tests of limestones from Tive deposits in four
0a‘]-‘mining States proved them to be suitable for use as rock dust in preventing
f0el-dust oxplosions. Thirteen samples of various substitutes for limestons dust

@mner, A. C., Huddie, J, W., Andrews, D. A., foenges, A. L., Boll, C. H.,
Anderson, R, L., Snyder, N. H., Cooper, H. M., Abernsthy, R. F., and Tarpley,
E. C., Analyses of Michigan, North Dakota, South Dakota, and Texas Coals:
Bureau of Mines Tech. Paper 700, 1948, 106 pp.
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