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" ACKNOWLEDGMENTS *

i Thls rénoru inciundes work done undeY the technlcol dlrectiou 0¢:tue
‘LDllOWln” members oi the staff of the Bureau. of Mln :

FUELS AND EXPLOSIVES BRANCH

As C. Fieldner, chief
P. M. Ambrose, zssistant chief

Ceal Divisioén
Louis C. McCa be, ch¢ . . .
H. 8 Auv1l, superv151ng anlneer, Coke Section, Tuscalooss, Ala.
J. V. Buehj superv_31ng engineer, Anthracite Mechanical Mining Section,
Wilkes—waric, P,
E. M. Cooper, supsrvising cnemlst ‘Coal Ana1331s Seutlon Plttsburgh, Pe,
R. C. Corey, supervising enginser, Corbustion Research Sectlon, Pittsburgh, Pa
Jd. B. Davis, supervising CnemlSL, Coal Carbonization Section, Plutsburgh, Pa, -
Thoras Fraser, supervising engineer, Cosl Pyeparation Section. '
‘B W Ganaruﬁ, supervising engineer, Coal Preparation Seﬂtion Tuscaloosa, Alg
E. 7, Greenwald superintendent, Central Expcr¢mﬂn Statlon, Pwutsourgh, Ps,
A, W. Kotk, enginesr-in-chergs, Grand Forks, H. Dek., pilot plent.
V. F. Parry, supérvising c“gﬂneer, Subbituminous Coel and Ligrite Sectien,
Golden, Colo.
We AV SOlv1 pe"v1u1n" chemlst Coal Constltutlon and Mlscellaneous Tests
- Bection, Plttsourgh, Pa.
A. L. Toenges, supsrvising engineer, Bltumlnoas Cogl M;nlng Section Pltts—
' burgn, Pa,
H. F Yancej, superv1siﬁg englnaer, Northwest Expeviment Stat¢on, Seattle;
II‘I(? 2h.

Fuels Utilization Divisicn and Sclid Fusls Utilization for War Division

F. Barkley‘ chief,

A, Berl, sup¢rv151ng chenist, Boller Water Research Section.

R. Burdick; supervising engineer, Fuel Economy Service Section.

Goldman, supervising chemist, Boiler Water Service SbthOn. '

E. Morgan, supervising engineel, Coel Stovafe end Substifution Sectlon.
i, H. 8nyder, supervising engineer, Fuel Inspsction Seetion,

Office of Bynthetic Liguid Fuels

C. 8chroeder, chief,
D. Doherty, zssistant chisf. :
L, Hirst, chief, Hydrogenation Demonstration Plent Division, Louisiana, Mo.
L, Newman, cilef, Forelgn Synthetic Fuels Division,

" D, Schmidt, chief, Synthesis Gas Productieon Laboratories, Morgantown, W. Va
H., 8torch, chisf, Research and Devclopment Division, Piitsburgh, Pa.

¥Porgonnel whose headquarters are not.given arve stationzd iIn Washingten, -D.C.
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M. A, Elliott, assistant chief, Research end Development Divisiom, Pitts-- B
burgi, 2. o
¥. J. Buff, consuiting chemical -engineer, College Park, 4.

7 Explogives Division

Bernard Leﬁis, chief, Pittsburgh, Fa. ‘ _ _ T = - o
Glen H. Damon, supervising enginesr, Jet Propulsicon Section, Pittsburgh, Paw -

Irving Hartmanm, supervising physicist, Experimental Coal Mine end Dust R E

Explosions Research Section, Ditvusburgl, Pa. _ _ -
John C. Holtz, supervising engineer, Ixplogives Utilization Section, Pitts=
burgh, Pa. ' . '

&. W. Jones, supervising chenist, Gaseous Explosions Section, Pittsburgh, Pa.
J. E. Tiffany, supervising engineer, Explosives Testing Section, Pittsburgh,'
Pa. . T - '
guenther von Elbe, eupervising chenist, Physical Chemistry and Fhysics Sec-

ticn, Pittsburgh, Pa. '

HEALTH AND SAFETY BRANCH
D. Harrington, chief

J. J. Furoes, chief, Coal Mine Inspection Division, and assigtant chief,
Fezlth =nd Safety Branch,

W. J. Fene, assistant chief, Coal Mine Inspection Division.

S, H. Ash, chiel, Sefety Division. ] ’

H. H. Schrenk, chier, Health Division, Pittsburgh, Fa.

MINING BRANCH
T. B. Mooh, chief
J. R. Thoenen, chief, Tuscaloosa Division, Mining Branch, Tuscaloosé, Lla,

Leolmowiedgment is made, also, of the cooperation of the following insti-
tutions and orgonizations: ‘

Alabams Power Co. Southern Natural Gas Co.
American Society of Mochenical Engineers - Susquehanna Collieries Co., Inc.
American Society for Testing Materials - The Philedelphia & Feading Coal
Colorado Schocl of Mincs f & Iron Co.

Cambustion Engineering Co. . University of Alabema

Republic Stesl Corp. : University of North Dakote
Fhode Island.State Cellege University of Washington

ORIGIN, COMPOSITION, AND PROPERTIES OF COALS

. Inspeéticn; Sampiing;iahd-ﬂnélysis

. Coanls, particularlty those of high,grade, continued to ve. scarcé through-
out the year cwing, in part, 1o sxport demsnd and, in par®, to domestic
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activity.. As-a result, Governme © ageHCWes had dlf;lcalty in. obtaining. .
encugh coal to meet requlremen'hﬁ and In many cases had to eilther extend:
contracts mede in previous years or accedb such coals ag wers offered.. The
QOffice of Indian Affairs, whose reguirerents -are almost sntirely in ithe
weslern fields, was eble to purcihase its coal supply on a guaranteed analy-
8is basis. The Department of Justide purchased a pert of its supply and the
Wer Dppartment purchased & limited part.of its supply in the Sixth Army area-
en this basis, -Other purchases were made st a fixed price not subjeei to-
adjustme 1t for cdal guality. .. Coal requiremenis of Federal &anCLQb:fOrutne
fiscal year were estimated at approximately 7,000,000 tons, the War Depart-
ment being the largest purchaser end the Havy Departnant the second largest,
Becummendations were made for awards of contracts for same agencies.end:

: furnished othexn agencies with enalyses:Tor use 1n evaluating coal slas and
for uge whern substitute couls were offered. L : R T

Upon the request of the Navy Depariment, the Burean instituted a
Program at Neval Stations for gampling coal and zcting as technical advisor
on its inspscticn and sampling. Two englneers, deteilcd for this work,
made 150 visits to Navel Stebions during which sampliing procedures were set
up and recommendations made for installing sgmpl¢ng equipment and for th@
storage and handling of coal. -

For the use of various Goverrment agencies in making coal purchases
and for public infomation, tipple and face samples wers collécted at 160
mines in various States. Specilal samples for resesrch on wadshability,
CafDOFlZcBLOﬂ, and gasification properulss and, mlscellaneous tesis were .
aken in 70 mines, . Coee

Analyses of Arizona, Californiz, Idaho, Nevads, and Oregon Coals

The analyses of coals from five Western States - Arizona, Cal;fo?nia,
Tdsho, Novada, end Oregon - have been published in = technicel pepert! as
ancther in the series describing coals of varicus Stetes. Deseriptions of
the coal ficlds, including geology, ccecurrence, nature, and thickness of
beds, were 1nclud@d and ‘supplemented by maps showing location of beds in
fovr of the States. Froduction, distrilution, and use of ecal in these -
Stetes and the relationship of mine semplss to commercizl shipments were
discussed, Deocr¢ptlona of ming, tipple, and deilversd samples included
chemical znalys ses, calorific velues, classification by rank, cgglomcrating -
indices; end fusing temperaturs of ash.  The locaticn end desc‘iption of a
numbor o; operating mines were included, with date on nature of roof and
flcoor und OfL Bblﬂkness of co@l end partlrgﬁ in the beds. :

\

.7/ Ficiamer, K. c., Todrews, D, A., I:lcndflc.n.s, T. &., Fuddls, J. W., Beii,
C H., Aracrson R L., Snyder, i, H., Cooper, H. M., Abernethy, R. F.,
arpley, E. C., ;rd Swingle, R. J., Analyscs of Arizona, Celiforeia,
dsho, FHevada, and O“Egon Cles. Bureau of Mines Tech. Paper 696,
e e e e P S —
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Date on Cozls in Districts 12, 14, and 16

A dats bpok§/ giving information on rail shipping and truck mines having
a daily capacity of 50 tons or more located in Coal-Producing Districts iz,
ik, end 16, covering the bitumincue-~coal~producing areas in Iowa, Missouri,
Kensas, Arkansas, Oklahoma, and Texas, was published, This book contained
descriptive tables giving names of mines end Preducers, locaticn, cosl veins
or seams worked, and originating railroads Ffor those mines served by rail.
- Mines were Indexed end their locatidne shown on maps. Tables of specimen
analyses and of the usual rangs of anaiyses produced in the districis were
given. : .

Laboratory Lists

A get of four listsg/-of cormercial leboretories equipped to make verious
types of coal and coke enalyses, determinations of free silica, and gz3 anal-
yees was punplished. The Burecaw of Mines does not make commercial analyses,
end these lists of laboratoriss were campiled for the information and con-
'VEnienpe of inguirers. They comprise partial lists of lsbhoratories using
-methods reocnmended by the American Soclety of Testing Materials Tor enalysis
ol cosl and coke in the Eastern Stetes (List 1), ihe Southern States (List

.2), the Middle Western States (List 3), and the Western States (List 4).

Analyses were made of 3,665 coal gamples Trom purchases of éoal and
« tipple and breaker inspections taken in conmection with Government fuel
- purchases, OF these, Tl percent were for the Wer and Havy Depariments, and
the remainder were Ffor nine other departments and agencies. The Bureau's
reséarch and test work relating to the mining, preperation, and utilization
-6f coal and coal products reguired analysig oft 6,353 samples, and 360 samplos
of merine sediments from drill cores taken fram the floor .of the Gulf of
"Mexico were enalyzed for the Geclogical Survey.

&n “increased numper of coal-dust samples. from a larger number of mines
Were regquired this year than in the previous year to assist the Fedoral
Coal-mine inspoctors in determining whether safe conditions existed in mincs
and to zesisy in formulating recomendations. in comnectlon with mine inspec-
tlons. Im e11, 6,62% sumples of road, roof, rib, end gob dusts from 1,085
‘nincs in 18 States were analyzed, :

.~ The analytical scrvices glven to ald the various research and service
Progrems in the Burcan'snd to othor Federel agencies required analysis of
18,045 semples end making 174,325 detcrminationg.

3§7h“F§31dner, A. C,, ond Sweeny, H. P., Typical Anslyses of Bituminous Coais
Produccd in Districts 12, 14, and 16: Buresu of Mines Daia Book, vol.

, 7, 1946, 7% pr. ; _

9/ Leberatory List 1, Eastern States, May 1946, 4 pp,; Leboratory List 2,
Scuthern States, May 19L6, 2 Ty, ; Laboratory List 3, Middle Western
States, Moy 1946, I pp,; Ieboratery List 4, Western States, May 1946,
2 pp. I o :
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Constitution, Properties; and anslytical Methods

Extractable Wexes from Lignitic end Suﬁbifuminoué'COals,Of-the'Uhited State

The inveétigation to determine whether montan wax similar to that exe.
tracted coamercially in Germany from seriain browm coals can be obtained .-
fram low-rvenk coals of the United States was continued with extraction test
of lignitic and subbituminous ceels fromiﬁrkansas,'Caiifornia, Colorade,
Mentena, Horth Dekota, Oregon, Texas, Washington, and Wyoming.- Table 1 - ..
gives results of these tests, using benzene ami a benzene-alcohol mixture,
the solvents reported to have been used in Germany for exitraction of montan
waX from brown coal. The resulis show that the highest yields of extract.
were crtained from certein Avkansas and Califiornia lignites. The coals ex
amined from the other scurcss 4o not yield enmough extract to make them
appear abttractive ‘as commercisl sources of'montan_wax; Higher yields were -
obtained using .the benzene-slechol mixture than with benziae alone.

TABLE 14~ ¥ields of extract from air-dried cozls, ‘calculated to
I ' dry ash-free coal basis, perdent

80 pevcent benzene,
20 percent ethyl
Bernzene . algohol

Lignitic coals

: Arkensgas ;a-a---_;--_-i‘---.
California: sevenserennss,
MOntana weveennneeereneis
North Dakote vevv.ess....
-Texas Sheerieacurtnrisein
Washington ..o.ouesuins.

Subblivminous coals '
Colorado ..ieiiisninnnans
Montaf2 vvvevrnrnnuneanss
Oregon {..;....1‘...3...;
WYORING vavsunnnninning, - 2.9 -~ 5,4

Phaysical and chemical tests of the extracts from the Arkansas and Cali-
fornla lignites examined showed that their properiies were 8imilar in many
respects to crude cammercial monten wax. The solvent used in the extraction
had some effect od botn ylelds enad rroperties. The "reaip® content of the
extracts was in mosti casss sameévhat higher then that reported in the litepa~
ture for montan wax of cormercisl grade,

fnalyses of Miscellarisbus Msterinis

" Chemical znalyses woere mads of 123 semplea of & wide variety of materials
taken in comnection vith investigetions comcerned with the utiiization of
coal and health and safety in mines, e -

Twenty boiler-water compounds and 19 boiler scalcs or water-formed
deposits were snalyzed in comection with studies of boiler-water treatment
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in Government heating and powsr plante as part of the fuel-enginsering serv-
ice furnished by the Bursgau of Mines to other Govermment agencies, Anelyses
were made of 10 sanmples of déposits Trom eir heaters of boiler furnszces es
part of a study of the properties of these corrogive deposits. Ten samplss
of external depoeits from boiler tubes at ssveral power s%ations and samples
of iron pyrite and ferrous suliide were anslyzed in connection with an in-
‘vestigation of The mechenism of formation of corrosive deposits on boiler
surfaces. :

Analyses were made of 17 saﬂples of slag and ash from tests of a slag-
- ging gas producer using Rhode Tslend anthracite as Tuel for the dirvect
production of minersl wool. ' ’

An analysis of ash of Takamatsu coal from Japsn showed a composition
somewhat similar to ash of some cozls in the United Siates, but this ash
contained a comparatively low F6205 ¢ontent of 4,1 percent.

Analysis of one scot remover showed it o be essentially common salt
with a smell gquantity of magesium sulfate and vliramerine blue coloring
material, while enother contained salt with some scdium chlorete and the
seme blue coloring material, ' '

¢

Eleven semples of rock-dusting materials were exemined to determine
thelr suitability for use in cozl minss to prevent the Prepagation of coal-
dust explosions. Limestons or dolamite dustis are Preterred because they
are generally low in silica end combustible matter, do not caks, excessively

~when exposed to moisture, and are cvailable in most coal fields of the
United States. Gypsum dusts are seldom recommended, because they ususlly
form a hard ceke when wetted with water and dried, thus losing their cifec-
tiveness, TFour of the semples exemincd were from Missouri znd consisied of
two limestones that would be suitable for'rbck dusting and twe mixtures of
limestone with sodium bicarbonate. The Bicarbopate had been added on the
‘theory that carbon dioxide would be liberated by heat in an explosion,
Creating an inert atmosphere thet would add to the effcctiveness of the
rock dust. Howover, these mixtures when wetied with water end air-dricd
_fOrmeq relatively herd cakes; thercfore, they wore not considered desirable
Tor rock dusting. One sample of gypsum from Uteh and three from Colorado
fhowed high ceking propertiss when wetted with water and were unsuwitabie for
Use in wet mines. COne limestone from Colcrado wag of sufficicnt'purity for
rock dusting. ' A

Five catalysts from coal-hydrogenation plants in Gormany were analyzed
for main constituents in comection with. the Synthetic Liguid-Fusls Program.
These analyses included determinaticns of silica, iron, aluminum, molybdenum,
2ing, and chromium, Tin and total halogen were determined in three residues
Irom cozl-hydrogenevion tests in which tin sulfide and iodoform had been
u8ed as catalyste. Tap wvober from the Synthetic Liguid-Fuel plant at Bruce-
ton, Pa,, was analyzed and found to be suiteble for drinking, =s it contained
N0t more than 0.02 part per million of lead.
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