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LR 51ns 1p Coal

Al summary%_/ was nrepared of available 1nformat10n on the nature, ocour-
n‘e, and-possible utilization of resing found in cecal, with particular. ref-
rence to western coals of the United States and Canada. Two foyms of resing
‘e’ visible in coal. One form, usually designated as a microscopic form of
-Ein,‘is present. in most coals. It is visible in thin section under “the
Aieroscope and conslstis of small particles mixed with theé coal so. intimately
at 1t cannot be removed by mechanical methods. The, other form, designated’
hmp-t"pe resin, is visible to the naked eye and can be recovered by crush~
the coal and removing the separated resins by Flotation methoas. Some -
esi dus western cosls contain approximately 5 percent of these lump~type
i « According to published information, atiempts have been made to evalu-
g Tump-form coal resins for varnish meking, and these indicate that coal.
as recovered from certain western resinous coals by flotation methods
e suitable For making the cheaper grades of dark varnishea, One inves-
or has veported thai lump-form reslns as recovered by flotation from res-~
tah coals ¢ontain waxes and. dsphaltic gubstances, which, if removed
aipurlfled re51n sultable for making llgh+ Varnishes.

COAL MINING

Exnerlmental Mlne and Dust qulOElOHS

ical A531stance an& Serv1ce to Others

Th Experlmental Coal Mlne and Duet Ex31051ons Secticn assisted other
ong of the Bureau. of Mlnes, he War Department and. other Federal Agen-.'
d many national safely groupd ‘and. industriles. These act1v1t1es in=
- the preparation of coal for special tests by the Synthetlc Fuels Divi~-

gctures and demonstrations on dust explosibility and on mine-roof:
to groups.of ingpectors ol the Coal Mines’ Inspectlon Division; as-
aricé in designs of portable egulpment for testing fleme safety lamps,
Low: equipment, and - low-pressure ‘mancmeters by the Safety Division and
tions; supplying. of new information through reports on dust eéxplo-
Search and assisting members of. the Safety Division 1n.miscellaneous
roblems to facilitate plant 1nspect10ns, and providing information to
ty Division in connection with preparation of; ‘safety instruciion man=
coal mining, Consulting advice was given to mllltary agencies on
ods- and on precautiong fox preventing 1gn1tions of various dust mix-
Information was supplied to interested laboratories on special instru-
d in dust-explosion siudies, and t0o industrial companies on particle-
tribution and measurements and on means for reducing dust explosions,.
he year en increasing number of technical men, some from foreign
¢ visited Bureau- laboratorles Lo gather 1nforr tion on west methods

Vig, W, A., Re51nu in Coal: Bureau of Mlnes Tech, Paper 680 19%5,
bp. |
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Studies of Cogl-~lline Roof

The experimentel project of roof sealing by meens of a gllSOﬂlte-o
paint in ithe Moptour No.. 10 mine of the Pittsburgh Coal Co. was inspect
and possible reasons for the ireffectiveness of the paint to prevent roo
digsintegration were analyzed.r A wax-containing wetting agent was tested
found unsuitable e a roof-sealing mediwm. Tests were made of core«dr¢lr
-gamples of shale from the immediate roof over rlying the lioc. 7 Caic coal
northeaSuern Ohio %o prov1de data Tor predicting roof difficulties that
be encountered in a nroaosed mine. Assistance was given a railroad COND
on surfade subsidence problems in connection with a railroad bridge to-

erected over.a CO&l-Elilﬂg area. Informatlon on, roo;—coave gence pfOD emg

ing on bhe reduction of roof accidents in the anthra01te Tield.
. 3

'A_laylng Dust in Coal Mlnes S - e

coal mlﬁes has em@aaslaed the need of comnactlnu ar o¢herwﬂse allaylng th
loose dust on thé floor of mine-roadways. The presence oI such dust, g

to fine gize by traffic end thrown into suspension in the air, cons tltut
explosion hazard, is physiologically harmiul, reduces. v181b111tJ, and dimins
ishes traction for the vehicles.. Some mines have -Ftterpted to treat the:dus
with calcium chloride, which deliguesces when exposed 1o the mine atmosph
and thereby wets and consolidates the dust. .To study the efflectivensss of
this procedure, Buresu engineers mades tests in two operating mines and 'als
investigated, under controlied laboratory condlulons, the rate and exten Qf
molsiure absorptlon and the consolidation of mixtures of mine dust with
ciwm ‘chloride, with cormercial-grade, granular sodiuwm chloride, and w¢th s
4ples of these salts ‘that, had been spvayed w1th webting. agenus. .

-

Flgure i shows the rate of moisture absorntlon in air at 61° F. ard
to 91 percent relat;ve Tumidity by untregted calcium chlorlde and by ca101
chloride treated with a wetiing egent, and also by sinilexr samples of sod um
chloride. Figure 5- -shows the rate of moisturs sbscrption by a road-dust: £int
~ ple from one mine and by mlxtures of the dust covered, with 1 and > percen
whtreated’ calclum.cthﬂlde and of untreated sodimm.chlorlde, respectively
The principle conclusiona from field and ‘laboratory studies are;: (1) In road
ways of - novmaily humid mines the loose dust can be consolidated effectivel
by proper- apbllcatlo of to % percent calclum.chlor¢&e oY soalum.cnlOfﬂd
(2) in locations where thelﬁmﬂﬁiQYlﬁ high~ about 90 percent - sodlum c¢hlo
is at- “least as effective ag caleium chloride; and (3) untreated salts are
effective as salts which had been treated with wetting agents. A Quollcatl
giving- tbe detallq of the wo*k Just described was 1ssued.

Laporatoxry tes%s were conéucted to determine whether oralnary commerc
grade glycerin would be effectlve as g wettlﬁg agent for allajlng coal dust

12/ Taomas, ‘E,, and Hartmenn,’ I., Use of Salts to Allay Du.st on Snut'z?e-'carl
Roadways in Coal Mines: Burcau of Mines Rept. of Investligations 35e8;

-}-91"’5: 15 pp..
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Figure 4. - Moisture absorption of calcium chloride and sodium chlo-
ride at 61 F. and 89 to 9i percent relative humidity.
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Coal dust is quite resistant 0 wet‘ting by water alone.

th water in mines.

_working faces and in trackless entries of coal mines. The device consists
wire-mesh basket with a drop bottom, which is opened by the Dressure‘wave

gwfsed into the nine entry in the path of the explosion. During the- year ad-~
onal tests were made with these baskets and also with cardboard containers
b a hinged bottom which function in the same narmer-as the baskets. Pre-.
iminary tests indicate that the cardboard containers are about as-effective
are easier to install than the wire baskets, Further tests will he re-
ed to detenm;ne the value ana llmltatlons of these two devices.,.

-lammab11¢ty and EXPlOSLblllty of Industrlal Dusts and Powders

A

A potential dust-e cplosion haZard exlsts in some 28 000 1ndustr1al plants
he United States which employ an estimated 1,000, OOO persons. ~§/. Many of
hes plants produce powders o austs a8 Drlmary products and. in other ‘plants -

more hazardous than carbonaceous dusts. At prbsent, over 50 types of
.metal alloys metaL Hydrldes, metal nhosphldes, and mlxzures Pontaln-

“Thig- 1ncreased produch1on was accompanied by an 1ncrease,1n the
0; nietal-~dust exp1081ons and fires. Between March:193%9 and February
‘least 32 severe explosions, in which 19 persons were killed, were -
Gially reported 1n comércial plants. A reconz pabllcatlon__f llStS the
1h 1ndustry ahd im- the mllltary field discussés ignition sourcas fac-
ffeotlng exolosloilxuy, anm the flneness and concentration of the dust

, ', R H., Industr;aleDust Exp1031on5' Burezu- of Mines Inf. Circ.:
009, 1945, T »p. . : o T
s L., ahd Greehwald, H. P., The Explosibility of Metal-Fowder .

& Clouds- Min, and.Met.,‘vol 26, 1945, pp. 331-335. o
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_explosions in the plastiGS'industry.' Thege data are incorporated in the
safety codeid/ prepared by the subcommittee. : =

.

Material was prepared for a new book on Industrial Hygiene and Tox ¢
gy which is to 4include the subject, Explosion and Fire Eazards from dusts

. Kew useful experimental data on dust explosibility were obitained & 1rip
the .year for 123 samples submitted by industries and military agencies, "Dy
‘\samplés:includei:EH'metal-powders and powders:containing metals end their
compounds , -24 food and other agricultural dusts, 22!incendiary, smoke,
other pyrotechnic mixtures used in chemical warfare, 18 powders:used.in_%ﬁa
plastics -industry, and coal, coke, rubber, and other dusts.  Tests of 11
atomized aluminim powders of ebout egual fineness, submitted by 6 manufs,
ers -through -the War Prodiction Board, showed that slight. veriation in man =
factiring procedure or in purity.of.the powders had little effect on the:
plosibility of the final producte. . Comparison of tost ddta for 5 atomize
magnesivn and 1 atomized-magnesium=—ahmimm alloy:poywders with test data
for milled and stamped powders of these metals showed that.the atomized povderg
are the least explogive:mAd the starped powlers most explosive, However,
must be kept in'mind that atomization is a ‘continuous process ‘involving 1
‘quantities-cofipovder at all times, whereas milling and stamping operationd.
are génerally pérforfied with:limited batshes. ke o ;

New Gallery Tests of Dust Explosions

The pressures developed by violent-dust explosionsin a confined spac

‘are :80 great that few manufacturing struciures tan withstand trem without
‘serious damege. One means for reducing such destruction is by providing,
the enciosing walls or roof,:rapldly cpening explosion-relieving devices
vents through which the pressuré .of an.incipient'explosion can be dissipat
To provide -technical information on which. the design of pressure-relief ve
can be based and to:furnish .data on _violent- dust eéxplosions, an extensive
vestigation of this problem was.started.. :A Gi-cubic foct gallery was de-

- migned and built, which has -adjustable rectengulariend sguare openings on
three sides and on . top, and in which dust:explosions cen be' studied under €O
trolled conditions. . The gallery is housed in & shed 12 by 12 feet in area
‘and 12 feet in. height;.whose sides are-.opened during tests. During the ye&
377 expiosion tesis were:mede with dust clouds: of pulverized coal, corn -

- starch, soy bean protein, wood .flour, phenolic resin, atomized alumirum,
stamped or flaked aluminum powder.. In most,tesis no disphragms or other
restrictions were placed on the vent. Figure 6:showsien explosion of an
‘stomized alwmimm-powder dust cloud of 0,200 ounce per tubic foot concentras
‘tion being vented through Tour openings having g-combined area of 2.25 SqUET,
feet or a relief ratio of 3.52 square feet per: 100 cubic feet of volume of .

15/ Jopes, W. M., Forney, R. L., Harimann;. L., Lirst, H. S., apd Merrlll,”
~ J. W., Code for the Prevention of Dust Explosions in the Plastics In-
 dustry: - Nat. Fire Protec. Assoc. Guart., vol. 38, pt. 2, April 1945,

pp. 11-28, el e s

16/ Hartmenn, I., Explosion and Firs Hazard from Dusts: Industrial Hygiene
and. ToﬁiCOlogyA(F. A. Patty, ed.), Interscience Publishers, Inc., {In:
Dress. : : '

ouly’ | , : E ookl
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enclosure. Much of the intericr of the shed surrounding the test galler% s
cured by the fisme of the explosion., Most exploslons were 1n1t1ated by

he flame of a small amount of guncotton, whose ignition was timed with the-

formatlon of the dust cioud; in cther. tests ignitioh was. effected by a high-

%pltage induction Spark. To date, the most viclent: ex31031oqe were develenaa-
¢louds of stamped-aluminmmm powaer. To prevent the development ofa pres—-

sure greater then 300 pounds per sGuare foot with this- poWder; the unre-

) icted relief area had to exceed 7.5 gquare feet per 100 cublé feet. “The

ame pressure reduction for wood flour and for puiverlzed coal could be: ‘acoom=

Qllshed w1th a rellef-venﬁ ratio of on;J l 5 square feet per 100 cublc feet

ounty, Utah The reserves in that ares are renorted to be eyten31ve,
the outlet is restricted to one railroad which, if cut off Tor any rea-
ould serlcusly curtall eteel prodactlon in western plants. Exploratlons

‘reserve of. hlgh-volatlle A.bltumlnous cox1ng coal wWas proved i Oyste
> near Kemmersr, Lincoln County, Wyo. Results of the exploration, car-
‘atlon propez7les of the coal, and planu for development Df thls coal
llshed L .

The. arca ex plorca comnrlues 12 sections; exccpt for a few small tracts,

oal and mining rights are owned by.the Government. The southern limit

'area is about. 3.5 miles north of the end of a standard-gage railroad
out 12 miles north of Kemmerer, a station on the Union Pacific Railroad.
;thKnese physical characteristics, and extent of this Willow Creek-bed
underlylng and overlying strata were determined by 18 diamond-drill

_5 hich yileléed E-l/h -inch cores, Chemical and petrocgraphic analyses
2270 12 ))were nade of these cores, and the dip and strike of the bed were
©d from the drilling data, Two diamond-drill holes %o recover 8-inch

ngas, A, L., Davis, J. DL, Turnnull L. A., and Schopf J. My
€rveg, Bed Char Cuerlstics and boklng Properiies of the Willow '
Crﬁek Coal Bed, Kemmerer Dlstrlc,, Lintoln County, Wyo.: Bureau of

es Tech Paper 673, 1945, h8 DD o :

- 25 -
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cores were drllled in proved areéas to procure enough coal for large-s
bonlzatlon tests at 900% €, : The Willow Creek gropp is composed of LOWer
dle Main, and Upper {(Rider) beds. - The lMiddle Main bed, considered mi
averages Sk 1nohes ip thickriess and dips west from the.outcrop in Oyste
into the Laaeart syncllncal ‘basin, The yields of carbonization. prodacu
the. analyses ‘and physical properties: of the cokes were compared with o
pondlng data prevwovslv obtained by the Burean -of Mines on the Willow iCrak
bed, Gomer mine, ‘coal and the Lower Swinyside bsd, Colurbia mine, coal
general the snatte” tests indicated that the Willow Creek cohes Wwere
ﬂt“ong aﬂ the Lower Sunnyéide coke, but in bobh.the shatter and tumbler
Jlarger percentages of minus . l/L—lnch coke resulted.,  Box coking tests
Willow Creek and Lower Sunnyside coals and of 60:40, 50: 50, and k0: oO-'
of ‘these coals were made by the Columbia cteel Co. Result° of the 50:
blend indicated that this mirture would produce a satisfactory thallurg_ o
coke based on Columbia Steel- Co.--standards, . The .coking properties of
jMaln ¥Willow Creek coal -can be‘lmprovea by mechanical cleaning; partings
‘the coal: bed.- cannot ‘be’ effectl?ely removed. by hand, The exploration ha
dlcated reserves of coklnc coal in three areas totaling 1,710 areas of
face, These reserves are estimated at 15,345,000 tons, of which 11,218
tone are congsidered recoverable, Pny5¢cal conditions in and around the
should not make mining problems too difficuli, if moderm mining practic
foliowed. The fleld can be opened in one areés by the development of 't
at a cost. of gbout $1,%00,000, exclusive of road, reilroad, and: water . sup
‘wﬁlch are estlmated at” ¢550 OOO additional. Mlnlng costs under present
‘ditions are estimated at ¢,.10 per ton.  Figure .7 shows a proposed plan
development adabt ble tb condltlons indicated by the exploration.

An area 1n Gunnlson Courty, Colo.,adgacent to Minneso ta Creek was ex:
plored by dlamond drilling. Ownership of the land is divided about equal
between Goverrment end private Interests. Paonla, a stetion on thé Denv
. Rio Grande Railroad, is about 6 miles west of the ares; a divt.rosd Ytends
from Paonia 4o the southern boundaxry of the land. The terrain is very,
tainous, and access-to the ares is.difficult. Four diamond-drill holes
yielded 2-1/L-1ncn—dlameteﬂ cores, .Chemical and petrogravhic analyses :
made of the cozl cores, and the dip and strike of the beds were computes
. the drilling dsta. A diamond- 3111 hole to recover 8-inch coal cores was
drilled in the proved area to procure enough coal for carbeonization tests
‘These tegts showed. that the coal of Minnesote Creek ig not suitable for
ing metallurgical coke However, the exploration indicated larcge areas e
" regoveragble coal uvallaole for industrisl an domestic purposes.

A.reconnalssance was made of coal areas in the COQl Creek dlstrlct Col
radc - 1nclu&;ng the Grand M°sa, Mount Carbon, end Durango-Gallop fleLds
resulis of 'this survey indicote thait coal having coking qualities occurs i)
these f;elds.‘ Tnese areas are on tbe western slope of the Contlnentel Dlvld

should’ exploratlon prove mlqable reserves 1ould caroonlz@tlon vests snow
that the ccoke is suitable for blast-furnwce use, One - dlamond ~drill hole ﬁaB‘
drilled in the Coal Creek: digtrict, Grand Mese. field, in connectlon with ©
exploration of the Minnesots Creek arsa, Paonia,’ Colo, This érilling pene
trated three minable conl beds. Table h gives the analyses of coul tores -

Ol S : - 26 -
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<

Seventy percent of the coal produced in the Georges Creek coal basin in
vyland is from mines operating in the Pittsburgh (Big Vein) and Sewickley
-sbn) coal beds. Reserves of.recoverable.coal left in these beds are lim-
%%d, and mining is confined to the extraction of pillars vhich were not re-
‘covered in previous mining 0peratlons. Production in this field is certain
gcline unless it is increased from the lower, thimner beds, Coals from
Hége heds are low- to medlum-VOlatl e coxﬁng coals ‘usually containing high
centages of ash and sulfur.: Based on a reconnaissance of the field, rees
ndations were mede that it be explored by diamend drilling to determlne
hickness and extent of the lower coal beds-and that washablllty tests

ey -
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