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‘Expansion tests were made on coals 291 to 300, inclusive, 308, 309, 31

and 313, and 2ll contracted at 53.5 pounds per cubic foot. Sample Nos. 298
299, ond 300 were testéd also after being dried, Comparison of the results.
Obtaihed“oﬁ:aideriéd'aﬁd"as-répeived coal"indicate thet the lower-moisturs
coal expan@ed-more. If the expansion of both gamples at 55.5 pounds per
cubic foot are calculated on thg»weight of dry coal per cubic foot, the ex.
Pension of both dried and undried sawmples is about the same, The differsnce
are of the order of the deviation between duplicate tests. '

Pocahbntas No. 3-bed coal 131?) expandad F.9 percent at 55.5 pounds per'’
cubic foot, which is lew for that coal, Other expansion results previously .
determine&:in the scle-heated oven for Pocahontas No. 3 bed coals ars:
Buckeye No, 3 mine, Wyoming County, W. Va. (Wo. 56), 17.8 psrcent, and
Carswell mine, McDowell County, W. Va. (No. 75), 24,k percent. The 80:20
‘tlend of Pocehontas No. 3 (No. 317) ond Pittsburgh (m28) cocls contracted
5.6 percent. ‘ : ' . )

Plasticity of Coazls

Plastic properties of 30 fresh coals, 15 oxidized coals, and 5 coal
blends described in table 22 were determined during the fiscal year, Ex-
cepting coals 314, 315, and 316, all samples wore, tested by the Gieseler
plostometer method. The nine coals oxidized ot 99,3° C., the eight Cana-
dian coals, and the four South American coals werc not tested by the Davis
plastometer methed, Two or more tests on the some somple were usually made
by the method used. A total of 193 tests - 117 by the Gieseler method and
76 by the Davis method - were made. ,

ABLE 22, - Description of conls and blends tested

Coal No. ] Description
884 .80 percent No., 5 Block Bed, No. 5 mine, Raloigh County, W. Va.,
. and 20 percent Pocahontas No. 3 bed, McDowell County, W. Vz,
(coal ¢75). < .
88B .70 percent No. 5 Block bed, Ne. 5 mine, Raleigh County, W. Va.,
a2nd 30 percent Pocghonmbas No. 3 bed, McDowell County, W. Va.
- {cocl ¢75). o '
91 - Lower Bemner bed, Wo, 56 mine, Russell County, Va. )
-Lower Boenner bed, first right, 400 feet off 4th main,
.Lower Bonner bed, No. 6 room, 239 feet off lst left, moist coal
face., ' s oo
Pocchontas No. 3 bed, McDowell County, W. Va.
80 percent coal 91 and 20 percent conl 475,
70 percent conl 91 and 30 percent coal a7s.
Upper Banner bed, No, 9 mine, Dickenson County, Va.
3.2 percent Lover Bemmer bed, (coal b9l, resample 91), 36.8 percent
Lover Bamner bed {cozl a9l, resomple 91), and 60 percent coal 92.
- Pittsburgh bed, Worden mine, Allegheny County, Pa. {woshed).
Thick Freeport bod, Indionola mine, Alleghsny County, Peo.
Thick Freeport bed, Russellton mine, Allegheny County, Peo.
Pittsburgh bed, Crescent mine, Washington County, Pa.
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TABLE 22. . Description of coals and blends tested (Comt'd.)

Toal Nos L K Description . ,
20k — Pittsburgh bed, Clyde mine, Washington County, Pa.
205 1¥horn bed, Republic Keitucky mine, Pike Jounty, Ey.
308 Mary Lee bed, Sayreton No, 2 mine, Jefferson County, Ala.
309 Mary Lee bed, Sayreton Nos. 1 ard 2 mines, Jefferson County, Ala,
312 America bed, Virginia mine, Jefferson County, Ala.
313 Mary Lee bed, Sayre mine, -Jefferson County, Ala.
31k . "B" or Lower Kitfanning bed, Pennsylvenia No. 46 mine, Winburne, Pa.
315 Feirview bed, Sutt Creek mine, St. Clair County, Ala. -
316 Corona bed, Corona No. 20 mine, Warrior Field, Ala.

Oxidized Semples

Stored, cn open trays at room temperature for days indicated:
 n28-5a-cx Pittsburgh bed, Warden mine, Allegheny County, Fa. (washed}, 1,303 days.
78-6z-0x  McAlester bed, Bernardi mine,Pitteburg County, Okla.,.1,291 days.
8i-4a-ox  Powellton bed, Coal Mountain mine, Wyoming County,W. Va., 1,136 days.
82.ha.0x Fagle bed, Carbon Fuel Co. mine, Kanawha County, W. Va., 1,211 daye.
86-2a-0%  Elkhorn No, 3 bed, Wheelwright mine, Fldyd County, Ky., 788 days.
156-Ta-ox Raton bed, Brilllent mine, Colfax County, N« Mex., 1,364 days..
Oxidized.at 99.3° ¢. for days indicatedy o )
m28-1-ox  Pittsburgh bed, Warden mine, Allegheny County, Pa., 3.2 days,
‘ : -swall unit. o o .
meR-1-0x  Pittsburgh bed, Warden mine, Allegheny County, Pa., 3.0 days.
me8.-2-0x  Pittsburgh bed, Wabden miné, Allegheny County, Pa., 6.0 days.
9l-1-0x . Lower Barmer bed, Wo. 56 miné, Russell County, Va., 3.9 days.
Lower Bammer bed, No. 56 mine, Russell County, Va.,11.2 days.
Lower Banner bed, No, .56 mine,  Russell County, Ve., 19.2 days. .
.Upper Bamner bed, No.. 9 mine, DicKenson County, Va., 3.3 days.
- No. 9 bed, Santa Maria mine, Naricual Coal Basin, Venezuela, 3.2 days.
Sample 3, asfaltita from Argentina, 5. A., 3.3 days {not a2 true coal)

Cangdian Coals

Phalen bed, Yo, 1B mine, Nova Scotia.
Phelen -bed, No, 4 mine, Wova Scotia.
Phalen bed, No, 16 . mine, Nova Scotia.
Earbour bed, No. 12 mine, Nova Scotia.

~ Harbour bed; No. 26 wmine, Nova Scotia.
Haybour bed, Princess mine, Wova Scotia.
Erery bed, No. 11 mine, Nova Scotia.
Gardiner bed, No. 25 mine, Nova Sgotia.

South American Coals’

Run-of -mine asfaltita from Argentina (mot a true coal).
Sample No. 2,asfaltita from Argentina {not a true coal).
Sample No. 3, asfaltita from Argentina (rnot a trie coal).
No., 9 bed, Santa Maria mine, Naricual coal basin, Venszueld,
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The 80:20 and T0:30 blends of high-velatile A coal 88 and low-volatiy
coal 475 showed plastic properties typical of blends of these compositions
Raising the propertion of the low-volatile coal frem 20 percent to 30 in-
creased the characterigiic temperatures obgerved by the two test methods,
decreased the maximim £luidity (Gisseler method), and increased the maxmum
resistance (Davis method). The three samples from Lower Bamner bed, .coals”
91, c9l, and 491, taken.fr om different points” in the mine, showed d1ffer~
ences in plastic propertiss, Coal ¢9l was most fiuid and coal 91 least fluia
it also showaed the highest maximum re51stance. Characteristic temperatures
agreed well for the three coals, except Tor the.end, of reslstarce for coal
01 which was appreciably hlgher. Pocahontas No. 3-bed. coal (d”5) ‘showed,
plastic properties typical of cther samples of -this low—volatlle coal teste
earlier; a high maximm resigtance of- a3. k pound inches, Wﬂb developed in th
Tavis plastometer test. Blends of this coal with 80 and 70 percents of hig
volatile coal 91 gave plastic preperties typical of the, ‘proportions used,
the 80:20 blend being most fluid., Coal 92 is high- ~volatile A bitumincus in
rank; its dry, mineral-matter-free fixed carbon content Is £7.4 percent com
pared with 62.1 percent for coal.9l, It swelled strongly in the Gieseler
plastometer test, and.its maximum fluidity was only ralf that ‘of codl 91.
The blend contalnlng both coals fsample 924) gave pléstie properties which
1n&1cate that blending improves coking properties., ‘Cogl meB is a resample .
of the Wardeén mine.and is used as a standard hlgh—volatlle A blending ccal.
in the BM-AGA Survey of American Coals., Its plastid proverules ars typical

th

of & coal of this rank and asgree ‘well with other samples from this mine sh
tested earlier. The plastic properties of the two high-volatile A Thick fi
Freeport-bed coals 2¢1:and-292 are.much .alike; both coals’ showed a maximm Ga
fluidity of 12,000 dial divisions per'minﬁte, strong 5welllng in the Gieseler Ha
test, and low maximum resistance in the Davis test. In comparison, the two va
Pittsburgh-bed. coals 293 and 294 of zbout the same dry, mineral-matter-free ec
- Pized-carbon content were less fluid; ccal 294 was more £iuid thah cozl 203.
Flkhorn-bed coal 295 is a higher-ranking high-volatile A coal than the Thick :
Freeport-and Pittsburgh-bed coals. The higher rank is reflected in its plas- -tk
tic properties; its maximum fluidifty is lower, arnd its characteristic tem- pl
peratures and maximum resistance vnluec are higher then of the lower-ranking ar
ccals. The three Mary Leﬂwbeo_coals - 308, 3¢9, and 313 - are high-ranking mi
high-volatile A coals and showed ‘plastic properties charscteristic of .this ai
rank. All showed strong swelling in the Gieseler test; ccal 313 was the mest mi
fluid. The American-bed coal is medium-volatile in ank and showed only 5t
noderate swelling, lower fiuidity, and higher charackeristic temperatures CL
and maximum resistance than the ‘other Alabera coals.. These differences would 1
be expscted. from the relative ranks of the ‘coals from the two different bteds. 2
Coals 31%, 315, and 316 are high-volatile A bitumineus, decreasing in rank - L
in the order named. They weré tested only-in - the Davﬂs plastometer and
showed decressing charactﬂrlstlu temﬂerauures and decreaszng maxXimim resist-
@ncs  In this same ordsr.

The six high-volatile A coals that were stored on open trays at rocm o
temperature for the number of days.indicated before testing their plastic &
properties ars-difficult to compare directly because the rate of loss of d
carbonizing properties with oxidation differs for individual coals. At the r
times indicated, coal 82-ha-ox showed strong swelling and. the highest maximum 3
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fluidity in the Gieseler test and the highest maximum resistance in the
Davis test of the six coals. Coal h28-3a-ox showed moderate swelling and
the other four coals littlie or no swelling in the Gieseler tests, Consider-
ing the days of storage and da%a obiainéd in another investigation, the
plastic properties=oﬁtained_on'th& siX coals were characteristic of those

to he expected, :

The nine coal samples that were cxidized at 99.3° C. fer the number of
. days indicated before testing in the Gisseler plastometer.ald showed that
oxifation had affected their plastic prdperties.”-Reductio; in-swelling and
increase in maximum. fluidity, with mild oxidation of the Warden mine coal,
suggest that ite carbonizing properties would be improved; this prediction
is verified from data.obtained on other samples of this ceal. The maximum
fluldity of Lower Bannsr, Upper Banner, and Ho. 9-bed coals was reduced by
oxidaticn, whereas that of the asfaltita sample (not a true coal) increased.
© The unusually large increase; from 3,670 to 17,200 dial divisions per min-
ute, after oxidation for 3.3 days may be partly explained by the fact that
the coke residue leff after the test had a very unusuwal cell structure and
cxidation has caused the asphaltic material to undergo a marked change.

The eight Canadian coals from Nava Scotia were received Tor test from
the Canadian Bureau of Mines. These high-volatile A bituminous comls all
showed strong swelling in the Giescler plastometer tests. The maximum
Tluidity values. ranged from a low. of 1,450 dial divisions per minute for the
Gardiner-bed coal to'a high of 10,000 dial divisions per minute for the
‘" Harbour-bed, No. 12 mine, coal. Characteristic temperatures and fluidity
- values for all eight coals indicate that, so far as plastic properties are
concerned, all ecals would make good coXe, -

Tests of the plastic propertiss of the thres asfaltita samples showed

“that samples 2 and 3 were much more fluid than the run-of-mine sample. Sam-
ples 2 and 3 have dry, minéral-metter-free fiyed carhon contents of 5k.2
- and 53.6 perceat, respectively, compared with 58.k4 percent for the run-of-
Im?ne sample. The latter fused very weakly, giving a fluidity of ohly 1.1
‘dial divisions per minute compared with 5,000 and 3,470 dial divisions per
‘mimute for samples 2 and 3, respectively., Coal 311 from Venezuela contained
5h-5 percent of dry, minersl-matter-free fixed carbon and had a heating value
of 14,060 B.t.u, per pound on the.moist, mineral-matter-free basis. This

W-ranking high-volatile A bituminous ceal showed a maximum fluidity of only

+2 dial divisions per minute, which is characteristic of many ccals of this
low rank when they have a high cxysen content.

Oxidizing Properties of Varicus Bitumincus Coals

The characteristic rate of oxidation of coal is defin=d &s the percentage

gen bygen_by weight of the coal after the coal has consumed 1 percent of oxy-
¥ welght; the numerical value may be cxpressed either on the baais of

éi; Mnerzl-metter-fres coal or on the basis of dry ccal. To determine this

HQa’ the‘coal is subjected %o oxidation at constant temperature (99.3° C,)
Specially designed apparatus and under defined test conditions that give

from which the relation between amount of oxygen consumed and time of

‘Of ox
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OX1dat1oq may be calculated ‘ Two dlfferent 51zes of anpara+us, SﬁPCLallyi
de51gned ahd Bullt for controlling the oxidation of the ccal at 99. 3

are enrloyed:’ ” (1) A 450-pound-capacity, steam-jacketad, Frotary-drum un¥t
and (2) a qnmﬁlar anit of 50-pound capac1ty. Both units use a cortrolled
sunnly of a‘r afte” *qe coal chprge has been dried in gitu using nitrogen.

, ”-‘Table 23 summarizes uhe resul s, Obu&‘ﬂed or 13 coals tedted duvlng the
yea* " The comls are-listed in the anﬂrox1wate order of de“reas¢ng rank with
eaéh of “the two size Tanges of coeal testﬁd ) Coél 290 contaﬁnnd 11.3 Perden
agh on ‘the Ary basis;. which aCﬂQunts for its extrerely Jow characteristic-
rite of oxidatidnm, as: compared with rates for the other & Alebama codls.

One might Expect that toal 300 would shov a characte“ns Lic raté of oxidation
“between thése foricoals 299 and 208, The relative T reshriess of the 3 sam-
ples WES Unknowd; freshness of pre,aratlun of samnle before testing is an
important fadtoriin the rate of oxidation. Coal” DSV-;, as received, was a
grab dample: from the top bench. ard conba1n°a 9 2 perceq+ ash and 2. k percent
suifuyr.. Tts lower rate of. ox1dwf10n as compa”ed with rates For ‘coals 202
and 291, which meet the soeclf caticns for Zes and coklns ‘goals and ars .
vépresentative of their respective mines, would be expected, Duplicate
tests on coals DSC-2 and 292 were made to, dnter ‘ne the renroduc1b11vty of
tests in the small drum unit; morechrk nends to be do g to es abllﬁh thls
ireprodu01bllﬂty W’th certalntv.

Because of the growing dustrlal_practlcé 1 recent ‘years of’ using
finer size coal in coke-oven «charges,, O tﬁ 1/3 12cq, sbagﬂ-ﬂrushed chavges
were used in tests of the last five sam g 1igted in t1e teble.  Ths re-.
sults obtained were as expected for coa 1s 9¢ 1, =8, end"311. -Close re-
producibility of results was.cbiained on cpal m28 by the large and small
test-units. As the name 1mnl”ea,,sam,l= b3loglonua1ned SDhulth material
and is not a true cecali It contained, only 53.5 percant. drj, mineral-matter-
free ‘Tixed carbon but had 2 heating ;aldé oiﬂlo;uJG B.t,u. per pound on the
moist, mineral-matiér-free:basis. ;Its unususl cf s:tlcn in *eoﬂec+ to
material contributing to =z high treati ing value'aCCPun s for its relatively
low rate of - O&ldﬂt\on, as camfﬂred with tho Ouher'I34* coals tested in the
same size rxqce. B

The last 2 columns oz‘the t'h]e sho” the relwblve rates of oxidation
of the 13 coals comfared to-the. Pit tsburgh,bed Werden mine, coal taken as
unity. The first 2 cosls are cpﬂnqrnd for tha D- to 1/& 1nch stage -crushed
size range; the lzst 5 sam@les for the 0~ to 1, /8line b, stage- crushed size
range. : :
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;ly TABIE 23%. - (Oxidizing properties of varicus bituminous coals
4 ! - C e - p—
= 296 - Mary Lee bed, Ssyrcton No. 1 mine, Jefferscn County, Ala., run-
ed of -mine coal on which flozt-and-sink was made, high-ash, crushed
BT to approximately €8 percent through 1/8-inch, :

2g7 - Mary Lee bed, Seyreton No. 2 mine, Jefferson County, Ala,, washed
: the ' coal crushed to approximately 68 percent through 1/8-inch.
S within & 299 - Mary Teé bed, Sayreton ccarsc coal, 30 percent through 1/8-inch,
roent : crushed to epproximately 75 percent through 1/8-inch.
g ; 208 - Mary Loe bed, Sayrcton fine coal, 50 percent through 1/8-inch,
- crushed to approximately 75 percent through 1/8-inch,
ation : 300 - Mary Lec bed, Sayreton average coal, 45 percent through 1/8-inch,
am- c crushed to approximately 75 porcent through l/8-—inch.
an DSC-2 - Pittsburgh bed, Shannopin mine, Green Cownty, Pa.
8 a g 2g2 - Thick Freseport bed, Fussellton mine, Allegheny County, Pa.
reent ‘Goal 291 - Thick Frecport bed, Indiancla mine, Allegheny County, Pa.

292 ' g2 - Upper Barmer bed, Wo. § mine, &- to 1-1/b-inck raw nut end slack
P S from tipple, Dickensocn County, Va.
91 - Lower Bemner bed, No. 56 mine, Russell County, Va.

" of “Goal 128 - Pittsburgh bed, Warden mine, Allegheny County, Pa., washed coal.
his 3 Tdal b%10 - Asfaltita, ssmple No. 3, Argentina, S. A. (not a true coal).

_ : Oxidzation rate
£ Stage-crughed | Drum Characterigtic oxidation relative to
Tges coal, size  ~|unit rate; absolute values Warden mine coall/
e range tested {used (Dry,: m.m.-free coal|vry coal Dry, mi, -Tres| Dry
re- 0- to 1/L-inch!Small 0.062 0.054L 0.47 0,47
-1 : do. - do. .101- . 089 i- L6 .70
dal do. do. 109 LO97 } 82 .76
tter- do, do. .126 L 110 .95 .75
. the +do. do. J167 L148 1,26 1.17
0 go. do. .1h0 126 1.05 .99
aly do. do. 219 .164 1.65 1,5k
the do. do. 209 . 188 1.57 1.48

do. 30, 275 L2k 2.07 1.63
do. do. 301 L2775 2,26 1.38
on 0- to 1/8-inch| de. .121 .110 .59 67
a8 do. Large 157 L1h6 tL8g .88
-ushed: do. dgo. - 176 165 1.00 1.00
A do. Small L, 186 L7k 1.05 1.05
do. 4. L300 .293 1,70 1.78
do. da. .1hg 143 .85 | LBT

Absclute valucs for O- to-i/bh-inch elze Pitteburgh-bod, Warden mine coal
are 0.1%3 on the dry, mineral-metter-free besis and 0.127 on the dry
bagisg; corresponding values for O- 1o 1/8-inch size are 0.176 and

0,165,
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Low-Temperature Coke by Erupp-Lursi Process

Although only one low-temperature carbonizastion plant has been opsr.
eted commercially in the United States on bituminous coal, the problem of
low-temperature carbonization and the utilization of the products continue
to- intrigue research workers and coal-producing companies. As a member of
"the B0l1id Fuels Mission to Germany, one of the Bursau of Mines' staff
visited two Germen commercial-size plants of EKrupp-Lurgi design and pub-
dished his observations.zg/‘ Carbenization is conducted in rectanguler
cells 10 feet € inches long, and 5 feet 11 inches high, with an averase
Wwidth of 3-1/2 inches. To facilitate remcval of the vroduct, the celis
are -3 inches wide at the top and L inches at the botiom. Gases are recir-
culated to heat the charge. These gases enter the oven at about 6207 c.
and have a velocity =o that the exit gases are not more than 50° cooler
than the entering gases, The tims for a compiete cycle in the Krupp-Lurgi
plant averages betwesn 5 hours 20 minutes and & hours. The ovens were :
equipred for bypreduct recovery. - The low-temparature coke was used in loen-

_motives as a gas generatcr fuel in staticnary Diesgel plants, for the produc
tion of synthesis gas for synthetic liguid fuels. The 3/k-inch to 1-1/2-inch
size made an excsllent fuel for ordinary housshold stoves. The author con-

~.ciunded his report with:

I% should be kept in rird, vhen considering the economic practica-
bility of the low-temperature carbonization process, that it pro-
duces a better domestic fuel than high-volatile bituminous coal,
and that this better fuel costs more per B.t.u. than the raw ma-
terial from which it was made. This increase in cost rer B.t.u.
depends on the size of the plant, the local conditions, and the
quality of the coal. Al these factors can vary through a con-
siderable range. .

Carbonization of Elkhorn No. 3-Bed Coal

An investigation of Flkhora No. 3~bed§£/ coal from Wheclwright mine,
Floyd County, Ky., showed this coal to be of high-volatile & rank, low in
ash and sulfur, and suitable for gas making, Its coke was fissured exces-
sively, but strongsr coke was obt ined from blends cortaining 20 and 30
bercent Pocahontas No. 3 cosl. The carbenization sample contracted 7.4
percent at a chargs density of 51.92 pounds per cubic foot; expansion tests
Jdndicated that blends.containing as much as 30 percent Poeahontazs No. 2 coal
ey be carbonilzed without damege to bypreduct ovens, The characteristic

oxidation rate of Elkhorn No. 3 coal was zbout twice that of Pittsburgh-bed

ceal. g

50/ Schmidt, L. D., Low-Temperature Coke by The Krupp. Lurgi Process:
Bureau of Mines Inf. Circ. 7395, 1947, 18 up.
51/ See foctnote L7, nage 1.
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Carbonizing Froperties of Western Ceals

4 Tn an investigation of the properties.of western coals,32/ 106 coels
erom 7 Western States. were subjected %o carbenization or related tests.
These coals were classified by States as follows: California, 2; Colorado,
oh; New Mexico, 12; Texas, 2; Utah, 39; Washington, 5; and Wyoming, 23.

They ranged in rank from subbituminous ¢ through high-volatile A bituminous,
_although a major proportion were Bittfisncus cosls. The high-volatile A coals
“generally contained more. volatile matter and oxygen than eastern coals of

gimilar rank; consequently, their coking-prpperties were infericr. ~The

correlatibn'of agglﬁtinafing value with coking propensity was more satis-

factory for these western.coals than for Appalachian.coals;*_Many samples

aid not fuse in Gicseler and Tavis plastometer tests at -the normal heating

rate of 3°.C. per mimute. . Cenerally, the yields of gas wers high and those -
of coke lew. . - il :

. Two California coals that outcrop in the Eel River district were of
gubbituminous renk and gave low yields of noncoherent char end high yields
of gas at 950% ¢, The ‘compositicn 6f Colorado coals varied greatly. Twenty-
two ranked as high-volatile bituminous, but 12 of these were low in thkat
kclassificat§Cn'and,coked_weakly,' Frederick coal from the Trinidad district
Wwas the only Colorado coal fusing in plastometer tests, and it had the high-
“eat agglutinating value (8.5 kilcgrams) oft any western coal tested. It
‘yielded well-fused coke that was stronger than the average coke from eastern
‘high—volatile A coals. Oliver and Hawks Nest mine coals from Cunnisen County
toke less strongly than Lower Sunnyside ccal from the Colurbiz mine in Carbon
ounty, Thirteen core-drill samples from the Paonia district, Gunnison
County, yielded either nonccherent char or friable coke;iif Eight New Mexico
‘oals_were'of high-volatile A rank, and foul were high-volatile C coals. -
‘Three Raton-bed coals from Colfax County that had agglutinating and plastic”
properties characteristic of high-volatile: coking coals, ylelded abradable *
oke. Twe Gallup district coals were noncoking. Miller Gulth- and Lamb-
nine coals' from Senta Fe County coked as strongly as Lower Sunnyside (Utah)
al, and Jones mine coal from the same county coked even more strongly.
me sample from Socorre County. coked weakly. Iwo high-volatile coals from
Texas were almost nonagzlutirating and noncoking. Thirty-six, or all but 2,
Utah coals were of bituminous rank. Upper and Lower Surmyside-bed coals
froem the Horse Canvon and Sunnyside mines yielded coke similar o that from
?O}umbia mine coal, the coking properties of which are well-knewn. Columbis
f € coal was carbenized at bulk densities of 50.9, 52.6, 56.1, and 59.3
unds per cubic foot, neither the yields of products nor -the tcke strength
eing ‘affected significantly by the variation in density., Hlending Sunnyside
ing ceal with 10 percent low~temperature char strengthensd. the coke slightly.
Bear Canyon and Blind Canycn coals from Fmery County coked weakly and yielded
T8¢ volumes cf gas. Six core-drill samples Prom Sanpete Colnty coked less
2 ,Oﬁgly.than Lower Sunnyeide coal. WNo. &6- and Roslyn No. S-bed ccals from
t?taS.County,'Wash., were strongly agglutinating and yielded well-fused
ke that were rather zbradsble because they contained appreciable proportions

527‘?§Eélfdotnote L7, page 5.
3/. See footnote 14, page 22,
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of ash, The 23 samples from Wyoming ineluded bltumlnous and subbltumlnous
coals, most of Whlch Were: noncoking. ~BM-AGA tests were made oniy on Llncoln
County coals; 2 samples represented the CGomer mine and 5 wers core- drilleq
The cokés from the driltled ‘samples had satisfactory. shattex 1ndexes but were
more - abradable than ceke from Lower Sunnv51de (Utah) coal o '

B

Carhonlzatlon of Velva Lﬂgnlte and Monarch Coal

S

VElva 11gn te from ward Courty, N Dak., and Mbnarch Goal ¥rom’ Sher da
County, Wyc.,zﬁf were cerbonized by the BM-AGA méthod at 500°; 6000, a6,
800 'sand -Q00° C. Generally, the yields of ¢har, tar, -and light oil-
low, -and -the: yields of gas and ‘Tiquor were high. - Predrylng caused th
nlte to devolatilize more completely when carbcnlzed at’ tempefatures atov
SOOO ‘C.” Both samples yielded noncoherent ‘char, with size degraaatlon oecur_
ring- Igrgely below 500° €. :The' gases had the hlgh specific’ grav1ﬁy and 10
heating values characteristic of gas from low-rank coals. ’

Imnrovement of Metnods for Testl Phy51ca1 Prope"ties of Coke

L Ex1st1ng methodp for testeng coke are 1nadequate. Coke producers have
great dlfflchlty‘ln selecting the better of twa coals: for' coklng purDOSes
they are similar, and coke consumers are in a similar’ position because
.methods ‘Por.: closely measurlng the. ehys1cal propertles ot coke are. not 1n )
exlstence. : ) o o s .:

T Investlgatlons are underway at the Southern Experiment Statlon Tu5ca

. loesa ‘Alas, to determlne the size of: coke sample necessary to° obtaln phy51
cal test data of any desired orspecified prec151on and to- 1mprove the

_preelelen and utlllty of tests measuring the residtande of coke to breakage
by'shatterlng or impact-forces.- A mechanized shatter: macheﬂe ths’ 1mpact
drum, -has.been . developed and preliminery testing is almdst complete. *PreJﬂ
llmlnary studles indicate that the mechanized shatter will bé& ‘more preC1se‘
than the hand ~operated apparatus. They alsc indicate that mechanlza+1on of
the apparatus Wwill make practical the developrient of a testing’ procedure o
which. will 2licw the prediction of the amount of breakage a coke 'will suffer
under any Lgiven set of. handllng shocks : e o A,

Large Scale Coklng Investlgatlore

A model coke oven, having. a capaczty of 800 pounds of coal per cnarge
and the necessary suxiliary. equipment. are in process of 1neta11at10n at the

Southern Experiment Station at Tuscaloosz, Ala. The oven chamber is oP‘full;

w1dth (17 1nchcs), 30 that it cah be used to study the effect of scale f&v-
tors in smalier carbonizing apparatus. After the model oven has ‘been sub-
_Jected to correlation tests.with full-seasle byproducts ovens, it will be used
for. 1nvest1gat10ne of the effect of carbonizing cenditions on the quallty of
coké and for- Studles of the coklng Drooertles of coals ava*lable to sauthern
coks producers.'- . ‘ . :

5&/‘ Reynolds D. A., Dav1s, J. D., Ode W. H., Wblfson D. E., and Blrge
GerWogT CArEoninitge Propertiss of Velva Lignite from Ward County, N..’
Dak., and Monsrch Coal from Sheridan County, Wyo.: Bureau of- Mines -
Tech. Paper 695, 1946, L1 pp.
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Fuel Industry of Japan - Low-Temperature Carbonization

Between March and September 1946 a Tield survey was made of ths commer-
cial low—temperature carbonization processes. used in Japan before and during
the war. The results of this investigation were presented at the spring
meeting of the Americen Society of Mechanical Enclneers, in Tulsa, Okla.,
March 2-3, 1947, and were recently abstiracted 2_7

Although water power was an 1wuortant source of energy in Japan befcre
the war, a considerable part of the 66,000,000 metric tens of coal mined
annually was ugsed for generating steam for power and process industries. A
large amcunt alse was used for manufacturing metallurgical coke; and although
most of the low-volatile bituminous coal required for olend;ng wvas. at one
time. imported from north China and Manchuria, Japancse engineers, ultimately
developed. two low-temperature carbonization processes for making a semicoke
that suited their blending requirements satisfactorily.

Some of the low-temperature carbonizaticn plants were cperated primarily
as a source of liquid fuel. Although Japan had a few Bergius and Fischer-
Tropsch planis in operation, they were not very successful; but the low-
temperature carbonization processes were satisfactory from the start and
produced severn times as much liguid fuel as wad produced by the synthetlce
‘liguid-fuel plants that were in operation.  ‘The plants that cperated most
sucesssfully were of German design and consisted of hoth Lurgi and ceontinu-
ous- vertical Koppers units.

) | .

The chemical utilization of coal In Japan was primarily for the produc-

tion of ammonia, and the gasification methods used for producing the nscessary

Synihesis gas were developed largsly along conventional lines. The principal
ource of gas was the 0tio-design water-gas set; althoash Winkler and Flag
gas generators also were used to some extent.

Smali-scale low temnerature carbonization plants were used. to recover
toal -tar from high-ash waste coals; it was used directly as a lubricant for
mipe-car wheels and the pulleys of ceble-haulage equipment. Needlass to say,

itg lubricating vaiue was very low, which made it useless for hwghlJ loaded
bearlrgs.

Very little coal was used in Japan.as a domestic fuel, ccking and heat-
ing being done with small braziers in which semicoke or brlquets of semicoke
-and lime were burned.

During the war, when gasoline was not obtainable for civilian use, the
apanese used a nurber of portazble gas producsrs for their vehicles. Again,
émicoke was the mzin soukrce of fuel, since charcoal was very scarce; and
lthouSh the ash frequently was asg hﬂgh as 30 percent, nscessitating frequent

ileanlns of the fuel bed, the vehicles gave stalsfactory performance.

:§7h‘§gid, ¥, T., The Fuel industry of Japan: Combustisn, vol, 18,-No. 11,
: April 1947, po. 41-ho. ' ‘
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