I. C. 717

It is appareht;that,pgtrographic composition of different cosl fracticns
varies through e .considerable range, even Tor the Plttsburgh coel bed, which
is well-known Tor its general uniformity.  Doubtless thers are many coals, -
that show component segregation and concentration due to various ceuses that
are more extreme than those tabulated, T

One of the primary objectives of investigaticne by this method involves
preparatich of-cosl vith a minimum concentraticn of organic inert matier for
nse Iin exXperimental hydrogenation. Both opaque matter and fusain are very
aifficult to liguify, and one of the desirable qualities for an ideal coal -

.. Tor nydrogenation is that it eontains emninimm of such inert orgenic matsrial,

" Tert Organic Matter in Rastern Cosais

_ "It has been recognized for MAEDNY ¥ g that certein of the organic con-
stituents of coal differ in reactive properties and could, in cortein in-
.gtences, modify the behevitr of coal, A concentration of these constituonis
Beyond a certain limit influences the carbonizaticn Tropertles adversely,
end these constituents contribute heavily to the vwnreacted residue in the
_carvonization process. Unless they are present in an unuswally pure com-
centration, their effect upon combusticn rosctions is imperceptible, because
reactions are influenced most by the most reactive of the materials prescnt.
The concentration of more inert orgenic matorials iz most desirable wheres
agglomerating propertics are doletericus, as in gasification. procésges.or
Wherc coal with free-bwrning characteristics is essontial,

In most, if not all, of the castern Americen bandsd coal deposits, the
More Inert constituente ccour in varylng concentration through differont
Jlayérs of the coal beds. Some of the nonbanded, canncl, or boghead coals
have substantially uniform composition with a high concentraticn of inert
congtltuents. ' More significantly, an even greator proportion of thesse coals
- lacks agglomﬁfating properties, because apore coats and cthor waxy comps-
Nents are reactive but do not form & viscous melt on heating. However, the
'qpnbanded coals are lecal or sporedic in ocourrence and uszually arc asso-
Clated to sobe extent with the banded varietics. The important source of
Weakly cexing eastern coal for gagification or 2llicd uscs is the bods of
anded coal with splinty layors. Splint coal diffore in important physical
tapects from asscolated tright bands and freguently is amonabis to separa-
lon and concentraticn by propareticn practlces.  The splinty bands gonerally
Ao zoncs of opague attritus concentration. COpaque attritus and fusain are
Heprt crganic congtituents most conducive to weakly caking properties in
Ituminous rank coal.

4z a gnide in sclecting coals most appropriately considered as poton- .
1al sources of woakly caking coal, table 2 has been compiled from the many
$Mlyses mado during the past 15 yesrs. The analyses are =rranged in the
wdor of decroasing content of orgemic inert constituents and range from
PArly 50 porcont in the case of a cannel deposit in tho Elkhorn cosl bea.
those containing 20 porcent incrt mattor, :
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TABLE 2. - Petrologic analyses of coals, with notewort

hy concentrationg -

of organic inert materisis (fusa

in 2nd opague attritus). )

Cozl bed, mine ang i | Trang= ! I
mining company, local~| i lucentf Opague |
ity (county ang State), lanthrax attri- ! atiri~
date of sampling and Poylon, | tus, I tus,
analysis ‘

H

i

| Organic
inert
Tusain,i matter, |

!

i
;
|

i
i

Elkhorn cosl bsa
Standerd mine, Stand- f
ard Elkhorn Cclliery, |
Inc. g
Serrett, ¥loyd Co., Ky, !
Sampled 1938;ana1.1958;

3
]
P
|
{
|

]
Vau Lear coal bed _
Piedmont mine, Ken- i

tucky Bloek, Camnel

Cozl Co. (%) !
Ceney, Morgan Co., Ky.|
Sampled lQBB;anal.lQB#

{
High~Splint coal bed |
Closplint mine, Clover!
Splint Cosal Co. |
Clesplint, Harlan Couyi
Ky. i
Sampled l950;anal.1941£
i
Cedar Grove coal bed |
Islend Creek mine, i
Island Qreek Cozl Co.|
Helden, Log@n Co.,
Ve Va, )
Sampled 1542 enal, 1942

i
£
'
i

Winefrede {[Dorothy)
cozl bed
Ho. 10 mire, Carbon
Fuel Co, .
Neotomine, "Kanawha Co.,
We Va .
Sampled 1936; ansl. 1976

Elkhorn coal bed :
No. 204 mine, Consoli-|
-dation Cozl Co. .
Jenkins, Letcher Co.,
Ky. ]
Sampled lQSO;anal.lQSB! 17

179z

!

|
I
|
|
|
|
|
!
|
|
f
|
g
!
|
I

‘percent bercent percent percent percent

49

45

35

f
[
i
i
.; inches thiek:
I
!
!
1
i
i

|
 ;
]
!
i

! Remarks |

Cannel coal 4"

Cannel—bogheﬁi;
i & 15-inek Jup
specimen wag
I' examined; coa}
| is 52 to 28

; inches thick
j below sang-
; stone roof. .
|

v

1Splinty P-inch
| block speci-

i men selected
| from banded .
i coal, B
|

i

Boghead-~cannel = -
8-inch block . -
specimen from = |
upper pert of, -
cozal bed E

Splinty, bended
coal 64% in- 3
ches thiek; -
coal No. 43, o
carbonization -
test series.

Splinty, 5-inch’
block Specimen
selected from -
banded cosl. -
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ithT notewvrthy;concentratzons of

: organlc 1nertJmater1als (fusain and ODaque attrltus) (Cont‘d,} h

T A

Coal bed, mine and
mining ecmpany,
ity (county snd State),,

date T sapling and |

analysis -

T

1ocaW--

Arthrax-
ylon,

‘pe¢cent

‘Trans~‘
lucent,
att“l—
. tus,
percent

Qpague - &
 pattrde.
tus,

percent’

Fusain
percent

-Orééﬁic

- inert
matter,
percent

- Remarks, © -

Cedar Grove coal bed
Island Creek mine,
Island Creek Coal Co.
Holdena Logan Co.,

W. Ya.
Samflcd 1938 anal.lQEB

Uzper. Cedar Grove coal
hed. | ;
Junior mine
. Consclidaticn Coal &

Qoks Co. -
Red Jackﬂt Nlngo Go.,
Wo Va, .

Samplnd 1935; anal.19“5

Eagle coal bed

Mallory Ko. 3 mﬂne,
¥allery Qoal Coe--
Mallory, Logan Co.,

ampled 19368 ana;.1956

lkhcrn coal bed
O 204 mlnc,_consolﬂ~

pled 1955=anaT l9u5

ﬁERed Jackey

b1

Includes 42 percent algae,

IESlnouq ratter.
£92

!

| 33

= 2

- 23 =

26

Boghead : cannéi;.'
20-inch. block .
specimen -from.-

- upper pert of - ¢

coal bid.

O

Splinty, bapded”

coal 48% inchés
thick; ccal No, -

39 carbonlza~

ticn test
Qeries.
5plinty,'bandéa=
coal 32} inehes
- thick; coal Now
46,_carboniza-
*nation-test -
series; '

Splinty, bended

~ccal 40 1nches.”

Goal-
CATr- .

. tulci'
Noe. B

'-bonizaﬁicﬁ

.test series..

W

Splinty, banded
cozl 5046 in-
- lcles thick;

oozl No. 2,7
carbonization.
test seﬂles.i

Splinty, tsnded =
coal 53.7° 1na.
‘ehes thicky
coal NOQ 51,
cafbonizatioﬂ,r

test, series.;:'

14 percent SpoTe COFts, and 14 percent ﬂLm1c and




TABLE 2.

- Petrologlc analvses of CDdlS, with poteworthy concentrations op -

and opaque attrltus} (C 't’d~

mining coOMpAny,
ity (oodity dnd Statd

date of sampling and i~

analysis

‘Vlom’

 Lugént

attri-

tus, -

Bttrif
tus,
pegrcent

_ LFusain,

pereent

inert’

matter, |-

Stoekton {Lew1ston)
corl bed.:.. -
Sharcn mlne Myatt
Coal’ Co.-v e
Sharon, Kengwha. Co.,
W Vah .
Sampled 1939 dnaL lQBv

Alma coal bed

Red Jacket No. 6 mine,
Red Jacket Cozl &
Coke Cou
Red aacket
W Va. o

o&@bdl%?&&d?9%

Lowsr Banner c_:oalibed

Keen Mountzin mine,
Red Jacket Cozl &
Coke Cou -

Hanger, Buchanan Co.,
Va. R

Sempled 1938; an“l.lQRB

Sharcn coal bedl_
Tackson Iron &, Steel
Co, mine. :

Jackson, Jacksor Co.,
Ohio ,

Sampled 1957'anal.l9Sz

Lower Cedar Grove coall-

bed .
Junier mlne, Red
Jacket Conaolldﬂtlon
Ccal & Coke:Cp.
Red Jacket, Hinge .
Co., W.'Va.

Sgrpleu 105 andl.1935

Eaglﬂ coal bed
Prospect .opening neaT |
No.. 7 mife, CErbon
Fusl Go, .
Carbon, Dlﬂgo Co.,

We Va. -
Sample& 1943'anol 1945

1792

Min@o Co.,'

percent

percent

perecent -

|
|
1
.
i

,fcarbonlzatio
test’ serles‘

Splinty, band

coal 46.4 ip
ches thick., :

Spliﬂty,'bénde

coal 473 in-
-ghas- th:ck'
coal No. 36
. farbonizatic
test series:

]

Cernel speci- «
men, 4- ineh
tlosk JQ*-ina
chas from
floor of -
beds: i

Spllnty, bande.
coal 32 1nches
thlok, o

Spllnty, bande&

coul 60—-in
ches thlck,
coal NG, 40, "
carbon1zat1on
tess: serles.:

' Spllaty, banded

‘coal 3ly in-]
ches thick,
coal 50.,82
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TAEL? 2. - Petrologic analyues of coals, w1th notaworthy concentratlons of

organic. inert materisls . (fusain. and opague attrltus) Cont'd.)

Coal bed, mime and! |
- pining compzny, local-
ity {county and State},

date of sampling and i

znalysis

Anthrax-
yien,
parcent

Trans= |
ilucent IOpague
attrie lattri-
Fius;

tus,
[percent

Organic
' | inert
Fusain, jmetter,
percent ipercent

Rémarks

Ven Leer (?) {Millers :
Creek Wo. 1) coalbed i
No. 155 mine, Consoli-
dation Coal Co,

v Ven Lear, Johnson Co.,

Sampled 1935; 2n21,1935

Upper Benner ccal bed
¥o. -9 mine, Clinch-
fisld Coal Corp.
Glinchco Dickenson

Samnled 1936; ,ncl 1936

Powelliton cozl bed

oal Mountain mine,

ed Jacket Coal Co.
Guyan, #yoming Co.,
We-Va.
Sampled 1943; enal. 1943

leggart coal bed

Dunbar mine, Stonega
04l & Coke Co

Yunbar, yise Co., Ve. |
mpled 1930; znal,1930]

Stfaight Creek cool
hed .

Hnby mine, wox Ridge

tiel Co,

1 ¥, Bell Ce., Ey.
& 1939; anal, 19%

Be kley coal bed
ding Quif No. 1
y Smokeless Fhe

W, Va.
&d. 1935; anal. 1936

percent
| ‘
i
|

4

|
|
|
|
f
!
i
!
;

Spllnty, banded'
| ¢coal 48 inchés

thick; cocal
No. 33, car<
bonization
test 'series,”

Splinty, handed .
coal 51f in-
ches thick;
coal Mo, 42
carbonization
t&st series, ™

Banded conl 427
ineires thick;
coanl No. 81 -
carbonization -

“test series.

ﬁandeﬁ'goal 52,
_inches thick;
coal Noa 3,
c°rbonlzatlon
tc§t ser;eSg

Cannel coal
layer.

“

Banded coal Sé—
inches’ thlck
cosl Ne, 4i,
carbonization
test series.
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TABLE 2. - Petrologic analysas of coals, with noteworthy concentrations of

crgenic inert materials (fugein and opague attritus) {CSE?TETTT

'+

Coal ved, mine znd . Trans- i ‘ ‘
mining company, local- Jlucent | Opague | Orgeanic
ity (county and State), [Anthrex—|attri- attri- inert

date of s=mpling z=nd vlen, tus, tus, | Fusain, matier,
analysisg percent |percsnt! percent percent ipercent
Lower Banner cosl bed ‘

Keen Mountain mine,
Red Jacket Cesl Co.
Hanger, Buchemen Co.,

Va.
Szmpled 1938; anal, 1938

Pocahontas No. 3 coal
bed

Buckeys No. 3 mine,
Buckeye Coal & Coks
Co.

Stephenson, ¥Wyoming
Ceay, W Va.

Sampled 1938;anal, 1538

£lma coal bed

Nc. 4 mine, Spruce
River Sczl Co. inches thick
Ramage, Boons Co., coal No, 18,
Wae Va. - - i carbonizatid
Sampled 1931;anal, 1931} . : | test series

No. 1 Bell ("smith" er
Owen) coal bed

Bell No. 1 mine, Mid- : o
continent GCoal & I -iBanded coa&:égol
Transportation Co. . _ , inches’ thick;;

Near Siurgis, Oritten- ccel Noe 61,
den Co., Ev. carbonization

Sampled 1939;anal.1959‘ 4 test series.

Brookville cozl bed P
Conifer Nc. 1 mine C Bended coal 48
Near Conifer, Jeffer- . ] inches thick;
son Co., Fa, C. X. Graeber
Szmpled 1937% anzl. 1934 semple No, 1+

Brookville cosl bed
MeCiellar coal ming ‘ .
{Local’ bank) _ Handed coal ¢d

2 miles sast’ of Brook- i ; 24 inches
ville, Jefferson Co., . b ‘ : 1 thick; G. Ko
Pa, : | ; Graeber sample

Sempled 1934; anal, 1934 i No. & (?)




COAL MINTNG

Experimental Mine and Dust Explosions

ations and Lectwres

Following cessation of hestilities, the restrictions against visitors
to the @xperimental Testing Station at Brucc+on, Pa,, were lifted. INumerous
-veguests wers recelved from miners, mine officials, and mining schools for
cducational demomstrations of the ignition of coal-amst clouds by various
meane that sro commenly Tound in mines, of the dangers srising from the use

T black powder, of the greater safety attained through the preper use of
pormissible explosives, and of rocommended safcguerds against explosions,
Accordingly, soven large-scale mine-cxplosion domonstrations were held,
which wore attended by nearly 3,000 porsons. ' In additien, many smaller do-
nonstrations were given for small groups of visitors, among them fisld men
of explosives companies that roquire them to visit the station as part of -
their preliminary training, and technical peorsons from Australia, Brazil,

i China, Frhncc, Groat Britain, Holland, Peru, Russia, and this country.

Inflerrability and Explosibility fa¥y Industrial Dusts and Povders

. ucn+1qubd 1nvc5tlcztion cf the inilgmmubllity and oxplc51billt of
duste producecd iIn Industrisl plahts is being carried out. Over 60 dust sam-
pPles wore gubmitted by indusiry for pveluation of the explosion hazard thet

might be cncountercd in their production and use. A mumber of the samples
were received aftor actual oxplogicns, flash Tires, and fires of spontanc-
ous origin had boen caused by the nrodacts. Thése included peanut crack-
1ﬁrrs, a byproduct from the ex trection of peanut 011 dchydrated, ground
cltrus pecls uscd as cattle foed and qertll$zor; soap powders; bituminous
coal from & pulverizer; sozcoal used as facing for foundry molds; and gil-
sonite dust from a mine in Utah in which a severe explosion occurred, Tests
on several semples of gilsonite indicated that this dust is considerably
more sxplosive then fine bituminous coal dusts’ the nature of the gilsonite
doposgit and the methods of mining are suck that application of rock dust
for prcvenulrg thu propaaatlcn of GXPlOSiOFS 1s mcst ﬁiffl“‘ %, if not im-
pos51blo.

Amcng tho othor dust somplee tosted were metal powders, plastics, drugs,

‘Insccticides, dehydrated rice, soybesn, coffeo, sulfur, activated carhon,

cal, pitch, dust from exhaust system of an office building, D.D.T., cellu-
GGtton, tung huils and kornels, starﬂh miss; kelp, rockweed, ingredients

T -explosives, and other troducts.  Nearly 211 of those wore fcund to pre-
Sont soma: dearse of dust-explosion h zar& under proper canditicns., For all
Iusts investigated, recommendations were made conccrnlng gaf eguards. to be
takon in the plants in ordser’ to reduce. the hazsrd.’ 'In tosting inzecticides
COHta.llnng fine sulfur powder ond noninflasmable ingredients, it was found 7
that even mixturcs with as little as 10 percent sulfur: can cause fairly
.8overe explosions. : Sulfurn powdor can be ground and mixed safely in an in-
@t gas atmosphere comtaining 10 porecent -or less oxygeon., In cennection with
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the proposed uges of mixtures of powdered coal-tar plteh and alwminun powdee
for foundry facings in stesl planis, o study wos made of the explosion hag.
arde of mixtures containing various proportions of siamped and of atomized
sluminie powders, This dfsclosed thet mixtures contalning stomized alumi.
num arc not morc explosive than the pulverized pitch along,. but those con- .
talning Tleked or stamped aluminum ere meres hazardous. ~

escarch work wae conducted on {1) accurato determinaticns of the lowe

give linits of dusi clouds, (2) development of now types of ignition.
sourcss Tor dust clouds cxplodsd in the laboratory bowb, and {3) studics of
the ¢ffect of dust concentration upon the encrgy required te ignite dust .-
clouds by staitic electrical sparks. Two publiczticons were prepared rola

i reszearch work on metal-powder cxplcslons.d :

of the prosent state.of knowledge of duvat-explosicn phenomena
1ted that groator progress in prevention of explosions could be
; 1F. gelentific knowledge were avalleble as 1o the bagic mechanisnm of
tho ismition of dust perticlos, the mechanism of propegation of heat and

prosoure. waves and of flames through the dust cloud, and of the relation
of thosc phenomena to the physical and chemical propertlics of the dusts.

Rolezss of Dudt-Explosion Pressures to Prevent Structural Damege

Few manufacturing ctructurecs can withstand the pressures developed bj‘-
violont dust explosions in a confined space. Rapldly cponing exploslon-
relieving devices or vents_iﬁ the enclosing walls ¢r rocf offord means of
digsipating prossure during an explosion. It becomes lmportant to study .
the dosign reguirements of such reliof vents for roducing structural damage
The first phase in this study has been. completed snd Is the subject of two
re?O:tS-Q/P & short motion picture of this work was mede. A few of the moro.
importont findings of the study are: : ' \

. o the chemicel and physicel proportiss of the dust,
the violenco of a dust cxplosion in a given enclesure iz affected by the
method of formation of tho clowd, particularly as it influences the unl-
formity of distribubion of the dust particles, by the position and nature
of the sowrce of igniticn, by the timing of the ignition relative to the
formetion of the cloud, and by the conconbration of the dust in the cloud.

Hortmans, lrving, end Greoerwald, §, P., The Explosibility of Metal-Pow-
dor Dust Clouds: Min. and Met,, vol. 26, 1945, pp. 351-330. Hexrt-
parm, Irving, The Explosion and Fire Hagzard of Metal Povders: Mols

~ als Eandbook, American Soclety of Motels. (In press.) . A

Hortmarm, Irving, snd Negy, dohn, Effect of Relief Vents on Reduchion .-
‘of Pressures Developed by Dust Bxplosions: Burcem of Mines Rept.
.of Investigaticns 302k, 1346, 22 pp. LT -

- Hartmann, Irving, Pressurc Release in Dust Explosions: ~Nat. Fire
‘Protec, ‘Assoc.: Quart., vol, 40, pt. 1, July 1946, pp. 47-53.
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Figure 4. - Effect of unrestricted relief vents upon
pressures produced by dust explosions of
aluminum and magnesium powders.
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