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by the BM-AGA method at 500°, 6009, 7009, 800°, 900%, and 1,000° C,;
of this coal With 20 and 30 pércent of. lowrvolatile bituminous Pocahd
3-bed coal at- 9009 C.; ahd the high-yolatile A Dbituminous Zazard Hoi:q
at 900°C. The Hazard No. U4 'bed was.33.0 to 12,25 inches thick at 4k

points sampled in the Columbus No. % mine end contained no pertings,

columnar sam@le:examined‘miprpsqopicaily.coﬁtained:ll ares percent o
atiritus and 3 pergpntffusain},therqoal,atherefore,mwas=classified;as
bright. coal., The carbonizing semple,, taken ab-a representative point.in
mine, contained 60.7. percent fixed -carbon. on the dry, mineral-matter-fii
basis and had a heating value of 14,440 B.t.u, per pound.on-the mol
mineral-matter-free basis. It contained 3.6 percent moisture, 3.8 p
ash, and 0.6 percent sulfur as.carbonized. ' The ash softened at 2,k
The - friability (12.% percent by the A. S. T. M. tentatlve method ) vas
the Bgglutinating index determined oh e 15:1 mixbure of -gillcon carbig
coal was k.1, Plasticity tests indicated. thet IHazerd No. 4 coal fuse

relatively high temperabure and has a short plastic range; the maximom
fluidity in the Gieseler plastometer (10,6 dial divisions per minute )
for s highsvolatile. A bituminous goal. - Yields of carbonizaticn produ

Hazard Neo. 4.coal in the 18~inch retort at 900° C..were: uoke, 65.8:p
and, on.the basis of per ton of coal carbonized - gas, 16,700 cubic
tar, 12.2 gaklons;: light oil in gas, 2,88 gallons; and ammonium. sulfat,
pounds.-! The Jhigh~temperature cokes were highly Tissured and therelfor
Ctively. g ';;the,lé;/Efingh shatter and l-inch Gumbler indexes- of the:
cokes.were, satisfactory. Blending with 20 percent Pocahontas No. 3 ©o : o
greatly increased the size and strengih of the 900° C. coke, but littlel ‘
gained by increasing the,proportion_of'Pobahontas Ho. '3 cosl to 30 per
The 9QDO C. gas had a-heating value -of 3,280 B.t,u. per pound of coal
contained 280 grains -of hydrogen sulfide per 100 cubic feet. The Eaz
7 bed was 53.5 to 55.5 inches thick at five points in the Hardburly
was separated into two benches by-a layer of bone 3 to 5 inches thic
cept for e higher -ash content -of .6.7 percent as compared TQ cnly 3.8°
on ‘the-as-carbonized basis for the Eazard No. L coal, the chemical composi
tion of the two .coals checked closely. The agglutinating value, plas
‘perties, and yields of carbonization products of the two coals were' giml
Hezard No,. 7 goke :was:sironger than Hazerd Xo. 4 soke, Both Hazard coa
contracted duripg carbonization in the sole-heated, expansion-test oven
pergenbage contractlion at a charge density of 55.5 pounds'per'cubiQ;foot%
3.2 for Hazard Ho. 4 coal end 9.5 for Hazard No. 7 coal. Oxidizing tes
100° G, showed that Hazard Ho. 4 coal oxidizes at a high rate and that:
would be almosy three times as likely .to heat spontaneously as Pittsburg
Warden mine, cosl. The durebility of coking power, defined as the tim
oxidation in daye in air at 1007 C. required to reduce the cokg-strengthil
15 percent, was 3.93 days for Hazard No. b coal end 28,5 days for the
mine coal. - - o ' ' _— _

~

: Ferect of Temperature and Babe of Heating on Cerbonization Yields

A chapterzg/‘diSGuSSiﬁg the dependence: of yields of pr@ducts_on-temp
ture end rate .of heating was contributéd tora Tecent two~yolume book'on'#_e~
72/ Davis, J, D,,“Dgﬁendence]bfgyieias of Produsts. on Temperature and Ee

of Heabing:  HNet. Researth Council (E,” Ei Lowry, ¢l. ), Chemistry ©
Coat Utilization, Wey York, vol, 1, 1945, pp. 834-8h7.
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chemistry of coal utitization.. Eheadgpendengegof‘parbqniilgﬁrﬁime_on_the4
ig th of the .coke overy, methods of Aetermining dhe vate of theating in-coke
éns, the -imporsance OF the plastic stage of ;cqa,‘lr_iuring_:parbonizatiqnj the
frect .of ‘heating throngh the prepiastic ranges and Bureau of Mines work cn

eftect of carbonizing temperature and rate of heating on yields of carboniza-

7 products. were a1 soussed i In. industrisl darbonization of coal it is vir-
11y impossible to-separate-the effecte- of -those-two latter factors,. be=
%ﬁu e both factors change simmltaneously. Both temperature and time of -

contact of the volatiie"productsiéfféé£4£he~gxtentmef-secondarymdecqm§osition
% the sd-called volatile carbonization products- from coalk;- howéver, it ap-
Sirs-that within the vange of ihaustrisl carborization conditions; at least,
enperature is perhaps the more_important. R s T B

Burability1of'qo&iﬁgﬂPewef:OﬂfvariousscOala

The Bureau of Minss test for detericiation:of coking.power requires. gx-
to air in a rotary drwm'at 99¢3%°C. of a-large {400-pound) sample of
 gtage-crushed C- to 1/%-ixch inwize, followed by periedic: carbonization
g involvingwdeterminatiog_ofégﬁs”qu@lityﬂof_thehcoké:on charges of approx-
gly 100 pounds of :the oxidizensSample . The. volume of oxygen used is de-
ned from analysesg of the gases” &8 the oxidation. progresses, but the sig-
eart Tigure reported is the time ‘of oxidation ini days required to yeduce
rengih of the coke by 15 percent.. This time. 48 :designated as Tis and
" an expressicn of Yaurability ofrcoking power. . The "aurability of
Thg power" of BM-AGA coals tested during the yedr-is given in: table 13.
valne for Pittsburgh-bed (Warden wmine)-coal ig imcluded for comparison.
clear from these results that the coking powerof Pittsburgh coal is
remely resistant to exposure in storage, that the No. 5 Block, Eill, and
Scahontas o, 6 coals el condiderEbly less regtstant, and that the Chilean

can hardly be stored at. all without loss dirﬁoking'pgyer,

TABLE 15. - Durebility 6% ¢oking power -of coals™

. el - Durabllity of
T o - LT ‘coking power,
A ' Goal and sturee’ o ooexdit mam ot | w35 days
Pittsburgh bed, Vearden mine, Allegheny | . A R
“COUNDLY, Pheereverressnsesnesssnnssnys |High-volatile Al T 285
No, 5 Block bed, No. 5 mine, Mombcoal, | = e L B
“Raleigh County, We Vaersssaerrsnocees do. T e 10.2¢
Eill bed, Hickey No. 1 mine, Cherckee B S )
COUNLY, AlBessssssonanasassansnrsoass Medium~volatile
Pogshontas No. 6 bed, Birdseye mine, | . o
Sevell, Fayette County, W. Vai..ivede 3o,
Composite Schwager area coal Trom near o
L Serrtiago, Chile.eesersreossossscanssss High-volatiie A
Coiposite.Lota area coalfrom near , I
Sartiago, CHilByesesessasassasassnens i ag.s

@aﬁiOn for 1 -day virtually destroyed the.qoking%pégef; t@gpeQremained
Insnfficient fused coal for test, 5 L

..83-
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Plast1 city of Coals

Pl_astlc propewt;es of the '{A- coal s:mlp*l es a,nd blepdf% cescrwbea AT
1k were deuermned during the .fiscal- year. The: gamples. Were. tested
the Gleseler ancl/or Davis . plastoneter methods; LwWo .or more tests on 4
Sar‘ple were usgca,ﬂy made by eaci method. -Astotal. of 206 tegts - 162
Giesgler method and. 13k by the Davis plas*cometm method - were made.

-'ﬂ"?‘.

TA-BI_-E"_lbé;;‘-leje'Scrlp'b:.on m aoals ancl 'blnnds tested.

-

ol L TpEECTApEAGHE -
[ Eiil bed, Hickey ‘Hine, B - Fort Da,'yne Cherokee County,. Lla. (wasne
b 20 percent coel 87 end 80 percent ‘Pittshurgh bed, Verden mine,
\ 28 (Washed) o
‘ percent coad d’(‘ and {O pe‘menu ‘Goal 28 o
i ‘,_Ltts"burg;a Pod, Warden mine, Allegheny County, Fa. -(was_hes_l) _
R Hil] ‘bed, Hick cey rine, Fort Payme, Cheralt cee County, Ala. {unwashe
,; :
i
%
I
i

ocahontas Yo, 6 ved, Birdseye mine, Sewell, Fayebie CoLmt.y, ‘¥
"30 -percent . ‘coal 89 and. 80 percent coal 28
30 percent coal 89 and T0 percen’b coal 20

Coal 89 c:fldlzeci T.35 days in air at 9., C.
Pocah01tas He. 2 bed, Kinmball, _McDowell Gountj, W Va.

20 percen‘t coal 5. aﬂd 80 percent coal )
80 percent coal 2(5, 17 nefcen’s coal ’{j , a,na 3 gercen't Buckwheat"

5-g3ize anthraclte )

75A

L o0kA

l 80 Dercent coal 28, 15 percent, coal T;), ge.na 5 percent Buckwhea‘b N
B sue anthraw,ue.

205C . l 80 percent coal Eo, 13 percent coal ’(5 s ami T percent Bucnwheat N

1 5—51ze‘ an'bl“:ac;te - . )

E Conls from Chl_l.e, Soath-Amerioa" B S
016 | Lota mine, sample from Pennsylvanis State College, State Collegdy
2164 | 90 percent coal 21€ =and 10 percen‘b coal 5 :
216B~{-86-percent conlt 216-and 20 percent coal 'f"’---
2160 80 percent coal 216 and 20 percent coal 80, gler bed, Ga;cland

a 1’!11]:’16, Oigia. . .

3216 L Lota mine, sample $oom hew York City: - -~ 7 SRR
218 l ‘Schwager mine, S%:Q,Le fro:n Pennsylvania State Collegs, State Coliegg,
218 |- 90 percent coal 518 “gnd -10 percent coak T2 * S
018B-| 80 percent coal 018 end 20 perceént coal 7D
o218 | 'Schwager mine, semple I rom ltew Ycrr- Gn:t,f .-
215 Josefina nine _ . o LEn
200 | Pupunahue mine SoSmLr . "““"""‘f"f"""
221 t\ Elena mine 1 : el

2228 | No. 3 bed, San Jose mine, Schwager mining area, Chile
p228 | No. 5 bed, © San J:e""f'o Sur ming, Schwager mining area, Cpile
208 50 ﬁercent-'coa" 2008 "and - 50 -percent coglt 1ozt -
oo8a | 90 Perr*en't 50350 composite (coal 228)and’ lO perc:ent coel T3
1220 g0 percent cQal 0228 and 10 percent coal 3
8229 {, Alta bed., Pigue I\Iuevo mine, Tote wining area, c-orrespond.s +o
’\ Schwager Ho. D bed
i Alta bed, Plgue Grande m:!.ne s Lota minlng area, corresponds tO
! Schwager HCs 5 bed - g

©229

ek -8
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uTABLE,l#;_f;Descriﬁ$ion_Qf coals and blends tested (cont'd. )} -

Descrﬂptlon \  ‘;_”;;“5;;f.

Thica bed, Pique Grands mlne, Lota mlnlng area, corresponds to
Schwager No, 4 bed,._ RPN
" Arridba bed, qupe Grandﬁ mine, Lota mining area, corresponﬁa to
“Schwager No. 3 bed
Composite of Lota ccals: 5 percent coal a229, 45 percent coal b229,
25 percent coal ¢229, and 25 percent coal d229 y
90 percent coal 229 (4,5 percent ecal a229, 40,5 percent coal b229,
22.5 percent coal ¢ 229, and 22,5 percent coal d2 29) ard 10 percent
coal 75
90 percent coal 229 (4.5 percent coal 22¢, k0,5 percent goal 02a9,
22.5 percent coal t229, and 22,5 percent coal; d2L9) and lO percent
‘char made from coal 228 = e
" 90 percent coal c22% and 10 percent coel 75
90 percent coal-c229 and 10 percent:char. made from coal b228
fCoal 229 ox1dlzed 1. lO days in air at 9.7 -

,' : ‘ Sp801al samples' .
5 Bloc}f (Lower Lttazmzng) bed, . Ho. :B-mlne, Ra,lez.gh Co., W Va._-
£ 5 - 167 mm, thick; 15.06" to 21.63" from base of bed .
6~ 126 mm.fthlpi;ﬁzl.ﬁi" to 26.59" from.base of bed
12 - L6 mm. thick; 43%.29" to 45,10 fram base of bed -
.16 -310 ym. thick; 51.80" to 56.13" from base of bed
T 17 - 6l mm, thick; 56.13" to 58,53" from base of bed -
igan spofe coal, Williamston, Mien, . . o oL oo
Pittsburgn bed, No. 20 mine, Pa. T

cke-oven mix from charglng car, Cla Carbonlfera de Sabinas, 8. - fv,. .7
Coanulla, Mexico : : S
bed, . 7T end 9 mines
bed, Powellton No. b3 mihn

nole 5—55,xPaon1a,'Gunnlsoﬁ Courity, Colo.
sec, 5j, T. 15 8., R. OOL

- feet} ceal 6 Teet, 3 inches
6 Ffeet; coal 1 foot, B inches
‘feet; coal I zoot 2 inches
Teet; copl 16 ieet 2 inches
L] Teet; coal.b feen 10 inghes
] feet; coal it Tee 11 inches
0 feet; coal 8§ ieeb, 11 incles
; feét;'cdal_ll'anhes
feet; coal 11 fset 3 inches
‘Teet; coal 3 feet, 8 inches
' feet; coal 5 ie t, 1l inch
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TABIE 1L, - Descripbion-of colking power of coals tested (cont:

" Float=and-sink samples of Pitteburgh bed
(Shannopin mine Jooal, Greene County, Pe..

Fractions - . Ash, percent
Float L1.25 8De £e. - v Ao i .87 - -
1.26 - 1,27 8P &0 2.61°
1..28 = 1,25 .5D. &C.. U N, =1
‘1,30 - 1.31 sp. gr. D Y < <
1.32. = 133 8pe &80 | L L 8.0k
1.34 = 1.35 v, gre . . o .92
1.35 = 1.37 sp. & 10.56
1,37 = %40 sp. gre - L 13,00, -
140 - 1.50 sp. &L | L1760
1.50 = 1.60 sp. gr. 2%,3h

Wn R T D ‘
Ao oD U = A .
O I '

*

'A-prdblem_of'considerable importance Lo, Alabama coke-oven operator
obtaining econcmically e nearby .source-of low-.or medium~volatile ity
coal suitaple for blending with the high-volatile A pituminous coals thg
are now mined and coked in Alsbama. - - Teste-of~the plastic properties of
weshed and unwashed sarmples of Hill bed, Hickey mine, nedlum~volatile |
noug coal from Fort Payne, Cherckee County, Alé.; indicatéd'thaﬁ‘thiéfﬁé
chowld be suitable £or blending Durposes. The main difference in DPlaBStif
properties between the washed and whwashed samples was ‘that the latter,
an intermittent resistance in the later stages of the plastic'témpera
range as determined in the Davis plastometer “test, This resistance 18 pn
ably due to the presence of hard ash particles. Plastic properties al
dstermined in 20:80 and 30:70 blends of the washed Hill-bed coal &nd
ped, Werdeir mine; washed cogl., The typical, high-volatile A bitusinon
coal is used commercially in coke-oven charges and has been used gene
s standard blending coal in BM-AGA survey tests of Americar coals. The
properties of the two biends of Hill-bed and‘Pittsburghéﬁed coals indicdte
that good coke can be expected from blends of Eill-bed codl and typical h
volatile A.bituminous_coals such -as are mined in Alabsma. :

‘Plastic propertiss wers ‘getermined on{1) a sample of medium=vola
bituminous, Pocahontas No. O-bed (Birdseye nine) cocal from Fay

W. Veo.; (2) two blends of this coal with'80 and 70 parts, respectively,
Pittsburgh~bed (Warden mine) coal; and (3} the Pocahontas lo. 6-bed coal
ter 7.35 Gays of oxidation 1n air atb $9,.%° ¢, The plastic properties of
Poczhontas coal were typical of higher-ranking, medium-volatile coals. T1g
blends showed plastic properties that are characteristic of blends of medi
volatile and high-volatile A bituminous coals in the proportions nared
Pocahontas No. 6-bed coal, after 7.35 days of oxidatlon, showed only slignt
fusion. Although not as desirable as low-volatile bituminous fusion. Al
though not as desirable as low-volatile bituminous Pocghontes No. 3-bed ot
the medium-volatile bituminous Pocghontas No: 6-bed coal appears to be _su
able Tor blending with high-volatile A bituminous coal,

oh | - 86 -
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Tests of the plast“c properties ‘of Pocahontas Ho. 3-bed cozl from
.MgDowell County, W. Va., indleated that this low-volatile coal should pro=-
ce a gocd coke. Such- strong—reslsiance was developed in the Davis plasto-
ter test that the limit of the Springs - was reached, indicating a maximm
gistance of more than 29- pOLnd-lnches. The coke residue formed in both
Davis and Gieseler DlastOther*teSts WaB very strongly swollen., Plastic
operties of a blend- containing 20 percent of this coal and 80 percent of -
ttaburgh-bed (Warden bed) 'washéd coal were typlcal of a blend containing
gse proportlons of lows and hlgn-volatlle A bituminous cosls. To determine
the effect of substltutlng Buckwheat‘No. 5-gize anthracite for a part of the
*?WWV01atlle pitumincls coal in- coke-oven charges, three blends contalning
8@.pefpent high-volatlle A bltumxnous -ccal; ‘and low-volatile bitumincus coal
s1us anthracite were prepared.” The“blends' consisted of 80: 17:3, 80:15:5; and
13:7 parta, respectively, of Pitteburgh-bed (Warden mine) coal, Pocahontas'
3-bed coal, and Buckwheat No. 5-size gnthracite. With increaSLng percent--
of anthra01te, the Gieseler maximum fluidity and the Davis maximum re-=
stance values decreased somewhat indlcatlng that the resuliing cokes would
ome progr6351vely weaxer an&, 1f "too much anthraclte were substituted fox:
Tlow—volat1le bltumlnous coal Would be- too weaﬁ for metallurglcal uses..

The propertles of Eh nlgh-wolatvle A bitumlnous coals ang Goal blends
nd 3. subbituminous B coals'frcm_5 mlnlng areas in Chile were detevmlned.
seler and Davis plastometer.tests. made on two samples of hﬂgh-volatlle A
ituminous coal from the Lota.area and on blends of 80 and 90 percent oi the
-coal with 20 and 10 percent respectlvely, ‘of low~volatile bituminous
vom- the Pocahontas. Ho, 3. bed McDowell County, W. Va. showed low fluidity
low reslstance, and only sllght fusicn at the normal rate of heating of 3°
ér minute. The hlgh-ranklng, low-volatll° hituminoug West Virginia coal .
, mineral-matter-free, fixed-carbon content, 8L.7 percent) and the high-=" "
ile A Chilean coal (d:J, nlneralﬁmatter-free, flxed-carbon centent, 53,8
€ } are too far apart in rank t0, permit good fusion. A third blendlng
_0 ‘percent msdlum-volatlle bltumlnous coal from the Stlgler bed, Garland '

:Plastlc propertles were determlned on two samples of high~volatile A
cus . coal from the Schmager area. These samples were characterlzed by

ght fusion in the Dav1s tests. :Blenaing this coal with 10 percent low- -
2 ¢ bituminous coal from the Pocahontas Ne. 3 bed, caused no ‘apbreciable .
; rences, put increasing the amount of 10w-volatlle coal to 20 percent.

d in a considerable increase. in maximum resistance as measured in the

bbituminous B coals fram the Josefina mlne, the Pupunahue mlne, and
fa mine showed no fusicn in the Gleseler tests at +the normsl rate of
of 3% ¢, per minute,

818 of plastic properties were completed on twWo hzgh—volatlle A bitu-
GQalS from the Schwager mining arvea, The No. 3-bed (ban Jose mine)
ed a maximum Fluidity in the Gicseler plastometer test’ of 255 dial

- 87 -
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divisions per mimute, and a maiimu 7EHIstalics of 6.5 powml-inches |
fairly.long plastic temperatire range IR the Daviy plastoneter test.

5-bed (Sen Pedro Sur mine) cogl showed only §,2 dlel-divisions per miftg@a
the Gieseler test. and $.5 poufd~incnes in the Davie test, - These res Rie

dicate better coking properties ‘for TuE Ho. ‘mabed coal thar Tor the. No,
cosl. Blending 90 pevcent of thé No, S-bed’ ¢oal with 10 percent Focghg
Fo. 3-bed coel lowsred thé . faximin fluidity &nd meximm resistance s
“and lengthened consideradly . the plastic temperature range in the Davi

" A composite semple consisting Of 50 percent “of 'the No. 3%bed coal and
percent. of the, No. 5-bei ¢oal raisgd the maxivmuw figidity to bl -dield
per mimute and-loweréd.the ra¥ifmm Fosistante to 2.1 pounds-inches,  Blen
90 percent. of this composite of high-volatile A bituminous coals With

cent . low=volatile bitiminous Pocshontéas Nio, F~bed cval incressed-the y

resistance and léngthensd considerably the plastic temperature range

Davie Zeste . . .o o A Co

Plastic properties werd detérmin®gd in the, Gieseler -and Davis plasto
neters for four-high~volatile A Bituminous coals Trom the Following bés
mines in the Lotas mining arca: Alta bed, Pigue Nuevo mine; Alta bedy
Grande mine; Chica bed, Pique Grende mine; and Arribvs bed, Piove Grande:
In genéval, the plastic characteristios. obsorved were high fusion £ emp
tures, . ko ma¥imum fluidities below.5,0 dial divisions per mimibe, end
plastic témpérature renges. The Clilca-bed.coal showed no fusion at thi
mal rate of heating of-3° C, por minute in the Davis iest, and the Ary
cogl shoved a sligntly higher maximpm. fluidity and- resistapce than did
three -other coals. ' Tests.on.s composite of the four,coals consisting:off
percont Alta bed (Pigue Nucve mine) coal; 45 percent Alta bed (Pique G
‘mine) coal, 25 percent Chica bed (Pique Grande mine) cozl, and 25 perce
Arribasbed (Piqué Grande mine) coal,: and on a blend of 9C percont of -this
composite with 10-percent low-yolatile bitaminous, Pocahontas No. 3-be
also showed plastic charactoristics of poor fusion and low meximum flui
and resistance, A second blend of =90 percent:Lota;oompositc and 10 percel
ohar from the No. 5-bed (San Polro Sur mine). coal in the Schwager mind
arca showed only siight fusion at The normal rate of heating of 3° C.
mirmte in the Davis tests. Oxidizing the.composite of Lote coals reduc
the maximmw fluidity in the Gieseler tests and destroyed the fusion IO
ties in-the Davie tests. Blending 90 percent Chica~bed coal with 10 pe
of lew~volatile, Pocahontas No. 3-bed coval or with 10. percent of char made
from the Ho. S=bed (San Pedro Sur mine )} coal from the Schwager mining .
alsc resulted in slight fusion in the Davis tests, - o

Plastic propertiss were determined on o, 5 -Block-(Lower Kittanning
bed, No, 5 mine, coal from Raleigh County, West Virginia, and on five
samples selected’ from the columpar secticn.of this coal. The petrograp
composition of the coal -and the five layer .samples had been determined :
tail in the Bureaun's petrographic laboratory. An aitempt was made to C¢O.
1late the plastic properties with the petrographic composition, ‘In gened
if the total anthraxylen and transiucent atiritus were present in large
portions, either separately.or as the suc of the two, the fluidity of :ih
samples was high. The presence of high opaque abtritus content reduced

9kh ' - 88 -
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1uidity of the samples. Thesre seems, to te a general relationship. also be~
Lween the types of vitrain present, rather than its total amount, and the
‘1u1d1ty developed Lurlng Dlastometer tests. The Tluidity was hlgh in some
of the samples oontalnlné Dut llttle v1tra1n and in all the samples conta1n~
g appreclable v1tra1n.

Fu51on propertles were determlned on a sample orf cTSaned spores whlch
ad Deen sepa*ated from 2 spore coal mined in the Williamston Ba51n, Mich.
Fiplicate tests in the Gieseler plastometer at a heating rate of 39.¢, ver

wte showed sha“p melting of the entire sample at 398° ¢, and 393° C., and
imun ' £luidity of 60,000 dial divisions per minute at 401° C. The sharp
1on and the hlgh ;luldlty of the sample mwmedlatelJ above tne fu51on tem~

Plastlc properties of Tive coals were’ determlned in: COnnection with =%
aiés of their expanding properties. These -Goals included: - (1) Fittsburgh-
ed;, No, 20 mine, high-volatile A bituminous coal; (2) a mediwn-volatile
itumlnous cocke-oven mix taken from the charging at Cid Carboniféra de Sabinas,
; Rosita, Coahuila, Mexico; (3) high-volatile A bituminous, Powellton-bed
7 and 9 mines) coal (4) high-volatile A.bltumlnous, Powellton—bed {No.
‘“e) coal; and (5) Tow-volatile bituminous, Pocahontas-bed (General Crozer
J coal. The- Plutsburgh-bed coal showed good initial fusion properties
gave two: pronounced hlbh makximum resistance values of-26.0 and 40.5 pound-
g7 at 49h° G, and 518% €., respectively, and an intermittent resistance
5780 » These properties indicate that this-coal is not as unllorm in
sanposition as many other Pitteburgh-bed coals that have been tested by the
v of Mines, The Mexican ccal blend showed plastic properties typical
'dlum»volatlle coal and therefore should-produce a--good-coke, --The
yellton-bed (Wos, 7 and 9 mines) coal contained 66.0 percent dry, mlneral-
~free, flxed carbon and wes much less f£luid then the Powellton—ped
s ne) ‘coal ‘which cortained 62,7 percent dry, mlneralﬁmatter-free
¢arbon. * The former coal showed such strong swelling that the: Gleseler
ster test had to be discontimued at 441° C.,‘lt produced.an intermit~ -
51stance in the Davis nlascometer up to q80 Ciyat Whlch temperature .
estl was discontinued, The Pocahontas—bed coal showe& plastlc propertles
of a coal of low—volatlle bltuml 10U rank. '

'plastlc propert;eb were determlnﬂd by elther cr beth the Gleseler
(he-Davis . plastometer test methods on.10 core-~drill gamples.representing -
kefi at various depths:in sec, 33, T. 13 5., R. .90 W., Curttison. County,
Nore of the 10 sampleés showed fu81on .at the .normal- rate of hBatlng of .

~§§'0f the samnle, a Suudy was made of the plastlc prqpertles of zloat-
fractions from: Pittsburgh-bed: (Shennopln mine) coal, Greene County,
nis known, in' s series of IlO&t-aDd-Slnk samples the qpeclflc gravity
- Im-géneral,’ the,finidity
Ples decreased as the ash and sulfur contents increased.. - There were:
Sptions. to this general, trend,. But guite likely the..chemical’ corposi-
elated to the petrographic composition in. such a manner that both
cted in the plastic Characterlstlcs.
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coals in- relatlon to the ma&nnum ”luldltJ of uhese coals as measur
GiesBler plastoricter test method.l3/ 'The cosls studied 1ncluded 5
mediuwm-, .and 10 high-volatiie A bituminous coals whose carborlzlng Pro
bad glready been determined in the BM-AGA survey of American cosls,’ Fel
of chemical ahd yetrogranhlc comp051tlons that Were found e contri e
ward 1ﬁcreaswng “the ;luldl*« of & coal above thet expes cted fron ‘congiga
of its rank alone’ are high coqtenus of antnraxylon and. uranslucentr
and thé" pfesence of cdmmel ccal, For .coals of siniler Tanl V tuose
higher physical stréhgth, as ieasured by, friebility tests an the Gata Bf
screen analvses, generQILy ghow hléner maiimes fluldlty. Fautors

the fiuidity of & -coal. below’ that e¥pected from its rank ars high ox
ash, ‘and other materials, such a8 epaque attritus end fusain, Sthat are.
toward heat. The type .and. amgunt of  petrogrephic constiiuents. prese
mach more - important than the rank of the coal in determlnlng The fusic
propertles of bltumlnous GOKlng coals.?ﬁ?.a;‘ O R ST

-;A,éhap ez-z—f:dos rlblng the plastlc, aggluulnatlng, agglomerat-
swell¢ng brepertiss of .coals. was. contributed to s recent two=volume;
the chemlstry of Coal utlllaat¢on. -The .chapter -includes a classificy
the  different methods of. test, g’ summary of published investigations,
evalu;t;on of teat data in relatlon to commercial coke~oven practices;
gested: d951rable problems ior furthar research ‘and & comprehensive 'bl
raphy of selected world llterature-deallng w1th these sabgects.,;

Swelllng Propertiés of Coal IMrlng the COL*nginOCQSS

Bureau of Mlnas testlng equlpment now avallabla 1ncludes two Vo
slot ovens - qne holulng a charge of 350 pounds and one:a cghrge of -
also, the sole-heated expan51on ovcn described in prov1ous reports.

surc of 2,2 pounds per 2quare 1nch the pcrcent expension (or. coptracu
obtained under these conditiong is’ taken a3 the characteristic expans

jof the coal.. The sole-heated oven is charged with 40 pounds . of - coal;
results arc of value in- indicating ‘contraction and for rough comparigo
expanding properties of different coals, - The two vertical-slot ovens

" maximum pressure to be cxpoctod-on coke-oven walls; this: flgnre is of
more practical Importance than- percentage of expansion mndor constant 10z
The small vertical-slot oven is morc convenient to use than the large O
causac of the smaller charge a ;nd shorter-operating time. However, lt

35/ Brewer, R, B., Plastic Charac%erlstacs of COal.'
‘cal-and Physical Properties and Pe+rograph1c Compos1tﬂon°“-1nd-‘
:Chemyy, vole 36, 194k, pp,. 11651168, B

7h fo Brewer, R.. E., Plastic, Agglutinating, Agglomerat;ng, and Swelling
rerties of .Coals: Nat. Research -Council (H. H: Lowxy,-6d.), Cheris
of Coal Utilization, Hew: Yok, vel 2 1945, TP+ 160*)09. o

+
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hj_gh max_mm preSSures because of the thlnner lc..yer @i’ x;o}*e the nomal cone
action -of which counteracts the .gxpansion of the charge Wn:s.le plastic,-- The
regsure. values divided" oy 2 closely appromlate those cbiained in the large

Tanle 15 glves the e:‘_pe,nd.:_ng propert:.es of BM-AGA coals and of special
ozls. submitted by ccke-oven operators tested during -the year; the test oven
‘d is indicated in each case. Medium-valatile bituminous Hill-bed coal in
g0-percent charges expanded moderately. The blend with 80 percent Pittsburgh
: dard high~volatile A bituminous cozl contracted slightly in the sole-
ed oven and did not exert dangerous pressures’ *irt “the daxnge veﬂtzcal slot
- The blend of 20 percent Pocghontas Ko, 3 low+velatile.coal ‘and 80 per-
ent hlgh-volatlle Pittsburgh coal exerted sbout the ‘same meximm pressure

5i: the larges vertlcal—slot oven and about 1.7 tlmes that maximum in the small

o vertical~slot ovens This blend is widely used ih' ovens meiing metallurgical

ée therefore, it may be concluded that the mll coal ghould be perfectly
hen substituted in-this proportion for Pocahontas Ho, 3 goal, Mo. 5
ck=bed coal contracted to about.the Same, extent as:Pitisburgh coal and,

e ufore‘ - should be a good hlg,nwvolatlle blené‘.lng coal,. s0-far as expansion -
oncerned,. Pocahontas Nos & coa al, although, of mediwm-volatile rank, hardly
ded at all, but the raw coalk nad. an gsh content of. 13,9 percent, The

cal on a 1.50-gravity solution contamed. ‘626 percent ash and expanded

cent, which is not excessive for coels of thig.rank, The effect of
red.uctlon cn ex_pc.ns:l.on is clearly indicated, ' '

eora gy

LY

1 besting the coals pronosed by the Rouhes ter G'au & Electf ic Co. , it
désired to distinguish between the e.mand.lng Properties of the two .ﬁreeport
Agrand to determine which of -the threes 2it T,SDurgn coals was ‘the most con-'
Z+. The tests indicated that the Inu:f_ana Céunty Fresport. coal expanded
8t and the Bamning Pittsburgh cozl conbracted-the most. It was con-
therefore, that blends of thesc two coals are likely to. be. safer to
“blends of the other Freecport coal with either of the other two

iburgh cogls., From experience of the Burcau: ‘of Iﬁ.nes, guch a conclusion
Justlll“d. -

: lc:né.u of Powollton ccals with Cronor Poc:ahontas wore swmlttcd. in

. with devclopment of now sources. of supplj for the eynthetic am~
Works at Bollo » We Vo, It was -desired to khow if any of thom would

geroasly ‘expanding; fosults: o; the tosts indicated that they arc not,

_OSJ.ta, coal from Mexzco showed contrac“clon and. shou.ld. give no prouble
Oven operation. e

-‘,,__ :
. LR A
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wole~heaued
‘oven

.V—-—-—n—v—---—
I Bxpansion,

percent at
55,5 pounds
ciper cu..Tt,

pér square inchs

A50~pound

- wertical

“BiAE
H*Ll oeﬁ (GOal 87), ﬁac&ej)ﬂb Iﬁlne,
- Chercieée Courty, Ala,
. Washed .4 '
UﬁW&Sh@d” .-oootoouo
20! pevcent Hill bed and &0 p@rcent
Pittsburgh bed (&o21 28), Warden
mlne --.-.-----a-n-cn; pooicuoo
20 pércertt Pogdehontas No, 3 bed. {coel
?5) and 80 percenu Plttsbuf&b bed. e
No. 5 Blocx Bed (coal 83); No. 5 BlOCﬁ
niney. Raleigh County,‘w. Ve o
Pocghortas o, &
eye ‘mize, ErestOn County; We Vae eee
Float o 1.50 gfavity .........;.

II..‘II.'

. Coals propoded by Rtoches tér.

I.

bed {coal 89); Blrds-f-

”,_+ 5
P+ T L -

Gas and bWectrlc Co.‘

Upper-Freeport bed, Burke Lo. 1 mine,
Preston County, W. Voe sosssseveanee
Lover & Upper Yreeport beds, ﬁbni Nos.
1 and 2 mines, Inalana County,
lPlttsburgh‘bed, Bahning. ho.r_ mine
Wostioreland County, Pa.’ .........:-
_ Plttsburgﬁ bed,: Jamigon Ko, 20 -ming,
Wé»%moreland Countj, Pa, sstecannces
Pittsburgh bed,, Warden mine; Allegheny
Count ~Fae

R

4.......‘...‘..'........

a}yGoals proposed

Pa- .AN

N

" %‘5.0

=251

177
e
| a15.6

e

" sloy even |

for DuPont Armornia Worxoi‘bellc, h» Va.:‘

50 percent Carbon Fuel Powellton and
50 percent Koppers Powellton (100
pergént. ‘through 1/4~inch) eessesives

50 perdon ~Barbon Fuel Powellion and -
50 pertént Koppers Powellton (100

ipercents through,l/S—lnCQ) ....;.....

20 percent Crozer Pocahentes; k0 pors
gent. Uarbon:Fael: Powcllhon,wand 40
percent Eoppera Powellton sssssceces

35 percent each of Koppers and Carbon
Fael Powoiltqn‘aﬁuﬂjo puv009+ C“ozcr
Pocahop e ‘

.l"

[
NG . -

26,3

R051ta mlne, Coahulla, MEXIiCO vevevnas

No, 3 bed, San Jose mine, Scpwagor
dl&trlCt Santlago, Chile ceseetenns

No. 5 bed, San Pedro mine, Schwager

‘Tlone

4

dlstrlct, Santiago, Chile seeeesnnss]

Ghly”
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