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fpronounced. Blanding with 30 percent low-volatile coal effected some fur-
er decrease in the abradability-of Powellton coke; otherwise, the increase
the proportion of low-volatile did not improve the cokes from either coal,
The gas from Powellton coal was slightly richer than that from No. 2 Gas-
Peerless coal; the heating values per pound of coal were 3,210 and 3,100
¥ B.Leud., respectively. The properties of the tars and light oils were normal
iy high-volatlle A dosals,

Beckley Coal

Beckley-bed coal from the Stanaford mine, Mt. Hope, Rale;gh County,.

Va., contained 79.5 percent fixed carbon on the dry, mineral-matier- ~free
asis and therefore ranks as a low-velatils.coel, It was carbonized in 13-
inch BM-AGA retorts at 600%, 700°, and 800° C. and in 18-inch retorts at
900° and 1,000° C. Oxidized samples were carbonized at 800° C,, and blends
with Plttsburgh—bed coal were carbonized at 9000 0. 7Yields and properties
of the carbonization products Trom these teats are given in tables 12, 15,
11L- and 15.

This Beckley coal yielued 866 percent ccke; 10 TOO cubic feet of gas

6.2 gallons of tar; l: 28 gallons of light ollj ‘and 19 4 pounds of ammonlgm
sulfate per ton'at 900 « The average ylelds.for 11 low-volatile coalaq_/‘
diffe ed appreciably from-these in two respects - the average coke yield

g 82,8 percent, and the average ter yield was 3.8 galicns per ton.  The
00° C. coke was fine-grained and well-fused; its 1-1/2-inch shatte*Alndex
¥as 86,0 and its i~ and 1/h-inch tumbler indexes were 66.0 and 72.2, res-
pectively. The cokes made at lower temperatures had higher shatter indexes

d lower 1/l-inch turbler indexes. The 900 C. gas had heating values of
535 Betoue per cubic foot and 2 ,850 Bitiu. per pound .of coal end contained

150 grains of hydrogen sul;*de ger c&bic feet.

" Blending Becgley coal with TO and 80 porcent Pittsburgh—bbd coal low-
ered the yield of coke 7.5 to 8.6 percent and incrsased the percentage
Fields of other products sxcept free ammonia, The yleld of ges caleulated

‘the volume basls decressed, The strength-test indexes of.thercokes fraom
the blénds were very similar to the averzges for the cokes 'from 10 low-vola-
ile coal blénds 4in which the same Pitteburgh-bed coal was used. 23/ por

ple, the indexes Tor the 20 percent low-volatile blénds were. for Beckley

" the average low-volatile coals; respectively: - 1-1/2 -itnch shatter, 75.8

T9+9; l-inch tumbler, 62.3 and €.5;-and 1/h~inch tumbler, 72.% and 72.k,
E? blend containing 3G percent’ Beckliey coal yielded- glightly stronger coke.
Blending raised the specific gravity and heating valug &f _the-gas, these

fecta being.due Lo a reduction in, the hydrogen content. :1

In the 1nvest¢gaulon of Beckley coal “the study of its expard‘ng broper-
Mieﬂ Was emphasiacd. The caroonlzlng sampl _blends with TO and, 80 percent

Medﬁum—Vblatile Couls as Determined in the BM AGA Appnratus._ Bureau
. o of Mines Rept. of Investivatlons 3956 19#6 20 pp.
ué/' Sce fontnote 62.‘. . o . , .
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Pittsburgh coal, and six samples repregenting different sectiams of . the_'
rine were tested in the sole-beated oven; the blends were also tested 41
 the vertical-slot oven, The carbonization sample expanded 15.9 perc

the sole-heated cven at a charge density of 55.5 poundd per cubicr foo
which wag more then-the six mine samples expanded (9.0 to 13.6 vercen

. table 20). Pocahontas No...3 coel from Kimball, McDo‘é:ﬁ County, W..Va.,
expanded 24.4 percent under similar test conditicns The blend of 205
percent Beckley and 80 percent Pittsburgh coals contrected 3.6 percent ip
the sole-heated oven and developed .a maximum pressure of 0.8 pound per |
squere inch in the vertical-slot ‘ovén; the corresponding resulis for 30;
blend were 1.0 percent .expansion ‘and pressure of 3.4 pounds -per Square
_fihese blends probably could be ecorbonized safely in byproduct cvens i',-h01g§
. every the 30:70 blend should not be chargsd at high densities, becanse i
" developed rether high pressure in ithe vertical oven. : o

. Technical Paper 683@-/ gives results of an investigation of the o

' posit;ion' and properties of Powellton coal from. Coal Mountzin mine, G

W. Va. This coel renke as high-volatile A bituminous and contained on]ﬁ_;}.‘g
2.2 percent moisturs, 3.0 percent ash, and 0.5 percent sulfur. Yields of
carbonization producte in the 18-inch BM-AGA retort at 500° ¢. were: Cok
.70.9 percent; and (,L_{pon. the basis of per ton of coal carbonized) gas, w2
10,900 cubic feet; ter, 13.5 gallcns; light oil in gas, 2.80 gellons;-zng
ammonium sulfate, 19.7 pounds. The coke was well-fused and less abradabl
than the average coke from high~volatile A cozls tested previously. 'Blg
. iilg wijth .20 percent Pecczhontas No, 3 eocal improved the physicel .propeitie
of .the couke, but no significant improvement was gained by increasing th
proporticn of this low-volatile coal to 3G percent. Oxidation tests indl
" cated that the coking power of Powellton coal is less dursble than that-o
Pittsburgh-ted cozl. . Powellton coel contracted 6.4 percent in -the -sole
heated oven at z charge density of 35.5 pounds. per cubic foot; the biends
containing 20 and 30 percent FPocahontas No., % coal expanded 3.2 and 5.1
percent, respectively, et the same charge density. The resulis indicate.
that blends of these coals should be used wilth caution in byproduct-ovens.

_ Results of a study of the .composition and carbonizing propertied .o
Eagle-bed coal from o prospect shaft sunk from the Carben Fuel Co. Ho,
' mine wqg%?ng the Powellton bed at.Cerbon, Kenawhe County, Wi Va., were pub
lished.==/ The investigation inciuded chemical and physical tests, carbon
" ization tesgte by the BM-AGA method, expansion tests in the ‘sole-heated
oxidation tests, and esseys at low end high temperctures.. Blends -of ~Eagle
Gk/ Tovis, 3. D., Reynolds; D. &,; 0de, W. H., and Holmes, C. R., Cerboniz:
.ing Properties of Potchontas No. 3~ Bed Cosl from Kimball, Mcbo 20
County, W. Ve., and the Effect of Blending this Coal with Pitts-’ :
burgh-Bed Coal: Bureeu of Mines Tech. Paper 670, 1944, 35 pp.
65/ Reynolds, D. A., Davis, J. D, 0d&, W. H., Brewer, R. E., and Holmes,
C. R., Carbonizing Froperties of Powellton-Bed Ccal from Co‘all'MOl_m
- tain Mine, ‘Guyan; Wyoming County, W. V&.: Bureau of Mined Tech.S
‘ Paper 683, 1945, W pp, . - . e
_6_@/ Reynolds, D. A., Davis, J,.D., Ode, W, H., Brewer, R. E., and Birgs,
G. W., Carbénizing Properties of Eagle-Bed [oal from Prospect Sheft,
Carborn, Xenawha County, W, Va.: Buresu of Mines Tech. Peper 691s
19h6, 43 pp.

os-




T. C. 7417

and Pocahontas No. 3. comls were carbonized at 900° €.; one blend contained
equal parts of Eagle and Powellton coal from the same mine. The Eagle-bed,
kigh-volatile A bituminous coal fulfilled all chemical specification for
‘ges end coking coals, Yields of carbonizetion products in the 18-inch re-
‘gort &t 9007 C. were: Coke, T2.1 percent, and (upon the basis of per ton
£ coal carbonized) gas, 10,500 cubic feet; ter, 12.6 gallons; light oil,
#.bk gnllons; and agmohium sulfate, 20.9 pounds: The yield of coke wag
3,7 percent higher then tho averege yleld from 32 high-volatile A coals
carbonized previonsly, and the yields of gus and tar were-lower than aver-
age for cozls of that renk. Cokes obiained ot all temperatures were well-
ifused. The 900° C. coke was Tine-greined and moderately fissured and wes
hore abredzble than the average coke Irom high-volatile A cozls. Elending
syith 20 znd 30 percent of low-velatile Pocshontas No. 3 cozld incressed the
‘yicld and strehgth of coke and decreased the yields of gas, ter, and iight
‘pil. Blending with 50 percent of high-volztile A Powellton cocl decreased
“the yield of coke, lowered the 1-1/2-inch shetter index, and reised the 1-
‘end 1/i-inch tumbler indexes., Eagle coel contracted 21.2 percent in the
- gole-heated oven at & cherge density of 55.5 pounds per cublc foot; the
- Powellton coal contracted 9.0 percent. A blend containing egual parts of
hese conls contracted 17.2 percent, and blends containing 20 and 30 per-
cemt of Pocehontas No. 3 coal contrected 11.8 and 5.9 percent; respectively.
A blend of %5 percent Eagle, 35 percent Powellton, and 30 percent Pocahon-
tas No.. 3 cosls contracted 3.6 percent. These results indicate that rele-
tively lerge proportions of low-volatile coal could be blended with Eegle
cozl in cammercial carbonization, Resulis of oxidation tests ot 100° ¢.
for periods of 4.8, 12.2, 20.0, and 33.2 dasys indicated thet Eagle coal
oxidized at a low rate and should have exgellent storage properties.

TDurzbility of Coking Power of Vaerious Coals

The Bureau of Mines test for deterdoration of ccking power requires ex-
posure to air in & steam-jacketeéd rotary drum at 100° C. of o lerge (400-
pound) sample of stage-crushed O- to 1/4-inch coal, followed by carboniza-~
tion tests in 13-inch retorts at 800° €. of weighed portions (about 90
pounds each) of the cosl after k¥nown periods of oxidation end. determinations
of the yields end quelity of the resulting cokes and bypreducts produced.
The significent figirc reported is the tims of oxldation, In days, in gir
containing 20.93 percent of oxygen by volume, required to reduce the ooke-
8trength index by 15 vercent. This time is designated o8 le end is an
expression of the "durcbility of coking power.”™ The "durcbiiity of coking
Power' was determined for three low-volatile bdbituminous BM-AGA coals. -
These coals include Pocchomtas Ho. 3 bed, Meed Nos. 2 end 3 mines, Pocohon-
tas Ho. % bed, Mesd No. 6 mine, and Beckley bed, Stanaford No. L mine, 21l
Trom Releigh County, W. Va. The “lursbility of ccking pover” velue for -
Pocohontas No. 3 cosl is 4,7, that for Pocchontss No. 4 coel 1s77.3, end
that for Beckley coal i8°10.5 days. Tae velue for Pititsburgh bed’ (Warden
tihe) high-volatile A bituminous cosl from Allegheny County, Pay; is 28.5
days., It is evident from these resulis that the three low-volatile ccals,
I the order nemed, sré considerebly lces resistant to éxposure in storage
then the high-volatile A coal, Ceoh T
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Oxidizing Properties. of Bituminous Coals

Table 16 gives the sourcss ond Gescriptions of the thirtcen bituﬁfﬁ?%'
coals whose oxidizing properties were studied during the year. Ag DQtéﬁéﬁa
the table, & number of these coals. were received washed, and therefope nids
Semples did not contain their true natural bed meisture, . 7 .
‘the clessifications by rank were made from previously onolyzed samplea Hiia
lected from the same mines. The waghed 5/4— by l/B—inoh, Pittsburgh'y
bed, Piney Fork No. 1 mine conl was similar in composition to the wésﬁ
3/b- by O-inch cozl from the seme gource and was used to preparc fiv
ferent clesely sized fractions for study of the effect of size of ¢

the rate of oxidation, The second scmyle of Beckley-bed coal was Preps

from the first, but dried in methans ges to a moisture content of legg
0,05 percent before oxidation. : Co

Toble 17 summarizes the relotive tendencies of fifteen ai
bles of coal to beat spontaneocusly din storage. All of the Samples exgept
the sized fractidns of Pinsy Fork No. 1 mine washed coal, designated by -
coal mumbers 288, 3, 288.2, 288.1, 288.5, and 288.4, were tezted in stages
crughed O~ o 1/4-inch sizs. The sercen enalyses of these five fractions
and of conl 263, which was prepared from the washed 3/k- by O-inch Piney,s
~ Fork No. 1 mine coal are given in table 18, whieh also shows the effec "o

. 8ize of coal upon the Torms of sulfur present. The data in table 17 shoy
that the tendency of bituminous cozls to heat Spontaneousiy in storage dn
creases with decreasing rank of the In general, the agreement b

¢ coals,

the two mesthods of test is reesonsbly good., The data for the Beckley-bad
coal somples show that "dry'" cosl oxidizes less rapidly than the same}boal«
cantaining the normal amount of' moisture, which zgrees with Previous obgers
vetions on meny other coals that the unwhshed or row coal oxidizes leas
rapldily then the wet or woshed coal from the same mine; for example, com-
Pare couls 262 and 263 in table 17. -The increase in relative choracteristi
.oxidation ra

ates with decrecsing size of conl ig well-illustrated by the
for the five clogely sized fracti

tlons of Piney Fork No. 1 mine coal, The:
Bcreen analyses of these five fractions and of atage-crushed O-. o l/h—inbh

- coal 263 shown in table 18 indicate that cosl 263 is intermediste in gize;

[renge between cosls 288.2 and 288.1, The data in psrentheses in. columns d
and 5 of teble 17 show that conl 263, token as 1, oxidizes less rapidly 72

. thom coel 288.2 end more repidly than conl 288.1° S e

fférenﬁﬂlam

. . .."&

Bariier studies by the Buresu of Mines have shown that the rates of
oxidetion of different-sized frocticns of the same coal are_proportional,?o
the cube roots of their specific surfaoce arces. Velues for the cube roots
~.of the specific surfece mress wers calculated for coals 288.3, 288.2, 288.1
288.5, 288.%, and 263, Bxpressed In terms of unity for cosl 263, the rola-

tive characteristic_oxidatiaﬁ rotes computed from apecific surface areas

weére found to bs of the scme order of magnitude as the values given din . -

.parentheses in colums L4 ond > of teble 17. Iack of close agreement prop-
atly results from the several a8sunptions that must be made for certain
dete end constants used in calculating the specific surface arca from the
datz of screen anclyses, ' ‘ '

1792
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A d : rintion of coals tested .for thelr oxidizing‘p;ope.
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I. ¢, 7h1y

" In connection with the Cooperative stedy with the Southers Nat
Cob of ‘the complete gasification broperties of Alasbams coals by the Lurgi
process, usihg oxygen and steam, it s were tog .

ves found that these coals

strongly coking to be comrlstely gesified bsfore trouble resulteq f’rom e
ing 6 %he. coal charge,wlﬂilej_.'i'z was being fed into,the bottom nd of tpe"
vertical. retort, is nuiber of oxidation tests were made o0 B0 Of the yeay
strongly coking coals (from New River ang Neuvao mines; table 16} in an

effort to recuce the coking Properties of these coals before charging +pa
Tor gesification in the Iurgi retort, Oxidation was car .

Japketed, SO-povhd-chpacity, rotary-drim wilts ‘uding oxygen gas at 100 .0
upito 100 and 141.62 hours . This oxidation treatment, whi :

coking power, did D0t completely

coals., The work is being continy
temperatures, Coo. L

it an b s bt e 0

le reducing t‘he
destroy the coking properties of . these _
ed Tor longer pericds of time at highey'

Burean ‘of Mines Technieal Paper 681, abstrected in las

_ t year's anmial
re_port,6_7/" was republished in condensed form. 58/ R

-

Plastic properties of the 47 cozl g
19 were deftexmined,ri'uring the fiscal yez
either the Gieseler or
game goal were usually
65 by the Gieseler metl

amples and biends described in

*. The samples were testod by e
Daviaf Dlastometer methods; two or more ‘testé on
made by ezch method. A total o

10d and 122 by the Davis method,

T 187 tests vas 4is &5
The effect-_é)f'- 04 on'- was - ref]
& rosample of high-volatile & Biltym 2

County, Ky., which had:bess £o5t5d - previcusly in March .19kl
mum fluidity and Davia. maximn’ resistance were reduced
30. percent of 1o§'\r-~vo.iaji;ile_:l°éc§.hentas Bo: 31
W..Va., to the Flickorn coal ?e@uéec} th
weximm resistenge: ;oo . -

- Gleseler mex]
HAddition of 20-
ed codl.Trom MeDowell County,
© meXimm flyidity end increased ‘the -

. D‘!;SCI‘iptiOn of eonls and blends-testad

Beckley~bed: coal ;‘rcm?R@lei@"Couqty, We Va!, ‘showed plastic prepertie
characteristic oI & low-ranking, dov-volatile bituminous ‘coal. Tests of

20:80 and 30:70 Pereent ‘blends of this coal with high-volatile 4 Pittsburgh
bed-coal indicated- that ‘the Beckiey-bed coal would be a suitgble low-voiati
blending coal for making blast-furnace coke, . - S R

. TABLE 19.

A blend of '1#9Q5;p§pc_ezfltfof Eegle yun-

Feyette end Raleigh Comties, W. Va., and

slack frOm'_Raleigh;Cg)unty, W. Va., a8 prep

zens Goke & Gas Utility, Indisnepolis,

erties. Excellent: coking power of this blend wa

divisions per minute, meximmm Fluidity observed

by the extremely high maximum registance of 50,7

gz/ See fbotnote 7. o T . _ O

88/ EBider, g, L., Scimiat, L, D., Stelner, W. 4., .end Deyis, 7, D., Spontaz
neous Heating Tendencies of Coals: Am,.Gas 4ssoc. Monthly, vol. 27‘,_“;
Sept. 1945, pp. Ha1-Lik, o S S

of -mine coal from

ed for its plastic;;prop
$ indicated by, the 310 dial
in the Gieseler test, and
‘pound-inches in “the Davis tes
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I. C, 7417

The 1.55 specific gravity floats from Powellton bed, Fayette Comty :
We Va., showed plastic properties typical of a coal of high-volatile g b
minous rank. Blending this coal with 20 and 30 percent of Llow-volatije -
bituminous Pocshentas Ko, 5-bed coal decreased the fluidity and increage
the resistanca., The 1.55 specific gravity floais from the Peerlegs and Fo
< Gas bed, Fayette County, W. Va., showed plasiic properties similar 4o -
those obtained for the 1.55 floats from the Fowellton bed; blending With'fg“
and 30 percent of low-volatile bituminous Pocshontas Wo, J-bed coay Prody
the seme charvacteristic changes as noted for the blend with Powellton 16

The semple of 100-percent low-volatile bituminous coal from Pery, Soyth
America, showed plastic properties similar to thoss of other Llow-volatiig
coals teated in the BM-AQL Survey of American coals. Tests on a blend op *
20 percent of this coal witha &0 percent of high-volatile A Lower Sunnyside.
bed coal gave results characteristic of such blends. The plastic Proper-~
ties indicate that the Peruvien coal would probably be suitsble for bleng
ing purposes,

Three low-volatile bituminous cozls » (1) Pocahontas No. &4 bed, No, 6
wine, (2) Pocahontas No, 3 bed, Noe, 2 and 3 mines, and (3) Pocahontas o
5 bed, No. 2 mine, all showea similar plastic properties characteriatic o;
coals of this rank, After several days! oxidation at 1009 C. of the firsi
two samples, their slight swelling tendencies disappeared,

14 days' oxidation fusion was almoat completely destroyed,

Three core-drill samples from Cunnison County, Colo. s Bhowed increas
ing fluidity and resistance in order of increasing depth of cogl log, in
cating that the coking properties should improve in that order, Judged fr
Plasticity determineticng » vhese samples ofTer promise of a nevw source of
¢oking coal in Colorado. A series of corc-drill samples, taksn from anothe
location in the same County last vear, showed no fusion in either Gleseler
or Davis plastcmeter tegts at the normsl rate of heating of 50 C. per minui_;

Pittsburgh No. & bed coal from Jefferson County, Ohio, showed a 1ow -
maximm £luidity and a high maximum resistance » Indicating that it should
make fair coke. '

Bureau of Mines s Synthet
for plasticity determinations. The da
voletile A bituminous coal showdd make

In connection with a cooperative study with the Southern Natursl Ges \
Co., 13 Alabama coals were tested for thelr plastic Droperties by the Davl
Plastomster method to determine the Buitability of these conls for complete
gasification by the Lurgi process, which uses Stezn and oxygen at high and
low pressurss. Most of the cozls proved to be strongly coking and would,‘.
therefore, offer too much resisiance to the Passage of gas through a heatet
coal column. The coals showing a long period of minimum registence or max
Imom Tluidity, 2 long plastic temperature range ; &nd a low meximum resis
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