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The yilelds of carbonizatlon products in the 18-inch_BM-AGA retort test
9000 C, were: Coke, 82.8 percent; gas, 10,500 cubic feet; tar, 3.5 gal-
. 1ight oil in gas, 1.32 gallons; and ammcnium sulfate, 11,6 pounds, all
xpré$sed on the basis of & ton of coal. The ccke was blocky, fine-graiﬁéd,
nd: gtable; the ges had a specific gravity of 0,280 and a heating value of
ol.B.t.u. per cubic foot (2,650 B.t.u. per pound of coal); and tar con-
ed a relatively high percentage of residue on distilling to 3500 C. and
latively low percentages of neutraloil and acids. Blending with 70 apd.
ercent Pittsburgh-bed coal décreased the coke yield end incroased the .
f01d of by-products. Oxidation for 16,1 days virtually destroyed the -

okirg propertye.

Previcus investigations have indicated that the'coke-making pfopertiés
of. predominantly splint coals are uglike those of bright coals of similar
“Lank, A comperative study70/ was made of the carbonizing properties and
ographic composition of four medium-volatile bituminous coals, all from
Appalachian region, These coals were from the Lower Banner, Sewell, .
rer. Freeport, and Bakerstown beds. The Lower Banner bed contained 36
ea-percent of bright coal, 55 of semisplint, and 11 of cannel; 1t con-
ained 68 area-percent of attrital components as compared with %5 for

11 and 31 for Lower Freeport and Bakerstown coals. The four coals are
serly identical rank. In the order named, the percentages of Fixed
on in these coals, on the dry, mineral-matter-free besis, are 76.9,
- 73.4, and 7.1, respectively, Judging from the chemical analysis
o; virtnally the same cerbonizing properties would be expected for the
four coals, The marked differences found for the varicus carbonizing prop-

s-of Lower Banner coal as compared with the other three coals mist be
ttributed to its peculiar type or petrographic composition, o s

Ve

Lower Bammer coal, predominantly splint, differs from three medium- -
ile Appalachian bright coals in that it yields weaker coké and con-
ts during carbonization, Thisg difference is believed to be due to
dissimilar plastic properties of Lower Banner coal, which permit its -
tile decompostion products to escape through the plastic layer. casily
t relatively low pressures. Two explanations are' indicated: = (1)
nt and cannel comstituents increase the fluidity of plastic coal agd
). splint end cannel constituents reduce the agglomeration or cohesive
perty. below that necessary to retard the escape of volatile products,
‘soems apparent from these comparisons of medium-volatile bituminous .
1s of nearly identical rank that certain carbonizing propertics are not
redictable from chemical analyses and that petrographic composition may
11Ty cerbonizing properties more. than has been generally recognized.

7g§§§i§;oﬁ Blends qf Coal and its Coke Brecze

. Pittsburgh~bed coal crushed to pass 1/% inch was blended with 1, 3, and
reent of coke-oven brecze produced from this coal. The coke breeze was
ed"in two sizes (1) fine coke crushed to pass llemesh and (2) coarse coke

" M e

zEyhfﬁéynolds,,D. A., and Davis, J. D., Coal Carbohization - Carbonizing -
Properties of ledium~Volatile Coals of Different Types: Dureau of
Mines Rept. of Investigations 3749, 94, g PP
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crusned ‘to pass L.mesh Tyler sieve. Table 10 shows the yields and physical ;
: P’“operties of the cokés mzde from the coals and the several biends, Blend-
'ing mcfea,sed the yleld of coke 'but did not s_gn]_f‘lcantly change the ap-

- parent speciflc gravity., Blending with 1 percént of coke breeze, either
fine or coarse, affected but elightly the slgnificant indexes defining
physical propertles of the COME, Addrbmns of 3 percent of breeze raiged
‘“the l—- 1/2 rich - shatter index from 61 0 to 70.% when the breeze wag fine;
coarse breeze was somswhat leas effective. The l-inch tumbler index was
increased somewhat with fine breeze but decreased sharply as the coarse
breeze wag raised to 5 percent, The 1/h-inch tumbler index was lowered

by blending with both sizes of breeze; the effect was much more pronounced
when coarse breeze wag used in the larger proporiions,

Coke frém Blende of Coal and Low—Téﬁ;:éfatwce Coke

A study was made of 90:10 and 8o:20 blends of Pittsburgh- bed, Warden -
mine coal (coal 128) and "Disco" low temperature coke made from the sams
coal to dete‘f‘m_ne the effect of 10~ and 20-percent additions of Disco on -
the yields and physical prope: rties of the resulting cokes., The results are

gilven in tabls 11, with those for cokes made Trom two 100-percent Warden
coals and for two cokes produced from blends conbaining 80 percent of - -
Warden coal and 20 percent, either of Pocahontas No. 3-, or of Pocshonias
No. 4-bed coeal, Disco coke of two different volatile-matter contents was
used in two different sizes. Compared with Werden coal 128-1, the vields
and anparent specific gravity of the resulting cokes were J_ncrea.sed by 'bptb
sizes of Digco, The addition of minugs 1/16-inch Disco coke lowered the
1«1/2 inch sghetter index in three.cut of four tests but raised the l-inch
and l/1+ -inch tumbler indexes in all eight tests., The effects of the mimus
1/8—inch Disco were more variable, In most tests Disco containing 17. 8
percen of volatile matter was superior to. u.,hat contalnlno 12.9 percent
The Pocahontas Fo, 3 coal contained 17,4 and the Pocahontas No, 4 coal 16,0
percent volatlle matter, Their blends w;.th 80 percent of VWarden coal gave
l&rger yields of stronger cokes than co‘»:es produced from blends contam_mg
80 percent of Warden coal and 20 pcrcert of Disco., -1t ig evident that tl;e
volatile corrtenu cf the low- volatile constituent of a coal blend is not o
the sole factor in det verm:u‘nng the yleld :::Ild quality of coks, Tor do thel _
results obtained on blends of Warden coal and ‘Disco coke mean that other
high-volatile coking coals would' react exactly the same as the Warden coal
when used with t_.‘Le Disco coke :m blends. '

Labora. tory Tests o*’ Coking Proper‘bles of Western Coals

Col.lng ceals are not abundant in the Western States, and ccnsidefable'
search is being conducted for suitable coals to make metallurgical coke, -
Southern Ccloradd and northern New Mexico hdve siupblied most of the éoke 10O
© steel making, but new plents at Fontana, Calif., and at Gerneve, Utzh, have _f
Pplacsd greater erphasis on coals from Carbon County, Utah, These coals are
high in oxygen and have relatively pcor cocking properties, bub good per- -
formance in the blast 2 furnaces can be obtained from cokes wade from these |
coals, provided sized coke, ore, and limestonc are charged. However, their
coking power is -affected rapidly 'bv ox:.datlon du:r:.ng s»orage. :
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The Golden (Colo.), Tield Stetion has conducted systematic tests on
king prepertles of coals from western mines., Since Novermber. 1943 about
75 samples from Colorade, New Mexice, and Utah have been tested and the .
results sumarized in teble 12, The coking indexes given in the table -
have ceritaln significance. For example, a coal having a ccmbined coking
ndex of' less than 2.50 is & noncoking cosl and will not fuse when carbon-
iized, If the combined coking index is between 3,00 and 4,00, the coal
tas possible commercial coking broperties, and, if the index is more than
00, *he coal is suitable for coking in byproduct ovens, Likevise, the-
calculated coking index, obtained from the ultimate anelysis cf the coal,zz/
5-a guide in estimating coking or plastic properties of the coal, "If the-
Ccaleulated coking index 1s less . than 1,00 the coal is noncoking.’ If this
ifidex is between 1,00 and 1,10 it is & borderline coking coal and if ghove
20 the ccal can be coked in typreduct ovens. The coking properties im-
ove ag the index increases in valus, ) - S

Blending of different cecals iz being tried +o improve 'coke structure,
ow-volatile coking coal is in demand but becausg of the scarcity of coal
of this rank in the Rocky Mowntain region, Arkensas coal is now shipped 1o

“the west coast Tfor blending purposes, It has been observed at whe Kaiser
coke plant, Fontana, Calif., that about 12 percent of low-velatile Arkansas
02l with Carbon County (Uteh) coal improves the structure of coke.: :

product Ccke-Oven Tests of Washington Coals

The increased industrial activity con the West coast as a resiult of wer
nditicng,. curteilment of shipping, the Government program for utilization
Water power from the Bonneville and Grand Coulee Dams, and the stimmlus

&iven by the national defenss and war programs have all contributed to the
xpansion of the ccking industry. An investigation wag made to explore the
0881bilities of installing g2 Curran-EKnowles byproduct coking plant in the.

et Sound area of Washington for utilizing Roslyn, McKay, and Wilkeson

Coals alone, in combination, or mixed with petroleum carbon or petrolievm
ok ;7 The principal problem, aside from that involving mevkets and other

onomic questions, concerned the suitability cr amengbility of the proposed
mé@hod_of ccking in scle-heated cvens, the yields, and physicel and chemical

PrOPerties of coke made from representative coals under typical operating

nditions, : S

Sse footnote 59, p. 3k, ,
‘“Yancey, E. F., Daniels, J«, MeMillan, E. R., and Geer, M, R,, Byproduct
- Ccke-Oven Tesats of Washington Coals: Bureau of Mines Rept. of In- -
Vestigations 3717, 1943, L6 pp, - o E
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TABIE 12. - Agglutinating, swelling, and plastic properties of Colorado, Utah, and New Mexico coals Aoouﬁ_p.w.

New Mexlco (Continued)

\

Coal] Date Agglut. Plastometer Coking indexes
No.| sampled Mine _ Bed County w.w.m.ﬂ.w\ index, (Index!S.P,,°C.IM.P.,°C. | Comb,} Calc.
- 2/ | George Aztee McKinley - - - - .- - .86
- 2/4h | Mentmore 1 & 2 {No. 1 do. - - - - - - .88
- 2/hk | Mutual Lover Meesures do. - - - - - - .86
- 3/ | do, No, 2 do. " - - - - - - 87
- 2/4k | Navajo #5 Wo. 3-1/2 #5 do. . - - S - - - | .88
- 3/t | Soper - do. - - - - - - .90
- 2/kk | south Western - | Black Diamond do. - - - - - - .82

Z0 12/43 | mnargo Tover Seam Rio Arribal 5.22 Loz 3,860 371 e W76 | 1.19
- 12/4% | Caranta Upper & Lower | do« . . A : 1.01

29 12/4% | Painbow Upper Seanm do. 5.41, 5.1 Kr5| 366 - | kel 6,46 1 1,68
- 2/4 | Black Diamond. |{Lower Bench:- .| San Juen . B R L Co .80

39 . 2/4h | Morgan & ThomasiLocal Seam do. 3,90 3.9 B3 390 %) 3.0k | 1,03

36 2/ | Gmouse Upper Bench- do. 1.00 .0 3,261 391 Slight .2% .89

37 2/l | 8tallings Tower Bench do. 1.00 .0 3,020 405  8light .20 .89

38 2/44 | Toadlena Unknown do. 1.00 ) 2.00 400-k15 | Siight R .86

1/ Pritish standard swelling test; average of O buttons. ‘

2/ Bed 40 feet thick or more. .

Southérn Black Diamond Coal & 0il Co.

'
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The Curren-Knowles oven process is adapted to the carbonization of the
soale mined at Roslyn and Wilkeson and will successfully coke blends of
these coals with petroleum carbons Box tests indicated that petroleum coke
an be.used as well as retrolenm.carbon. McEey coal, from.Ravendale, dces
. appear at this time to be. suitable fo; improving coke, but its value
low-ash constituent should nct be overlooked if future dsvelopment of
these coals warrant ite use, All the coals and blends yielded commercial
cke with ¥ ~elatively low sulfur, between 0.3 &nd 0,5 vercent, The total.
{elds, calculated on. as-reﬂelved basis, average TL.0 percent. The shatter
and tumbler tests indicate ‘generally. that the coke breaks more readily than
éme of the cokes formerly avallasble in local Northwest marixets, but not to
he extent that thls property would be markedly disadvantageous. The con-
lusion was reached that these coals, or blends of generally similar com-
Pbinations, will yield cckes sultable Tor domestic, smelter, gemeral indus-
al, metallurvlcal, electrochemacal and electrometallurgical purposed.
il nhoenhorus content might prehibrt employing these coals for some highly
peciallzed uges in the electrometallurglcal field, especially for meli
errc-a_lews. Water-ga a mapufacture can be. carrled out with some of the
trongest of these cokes, and some can be used for founﬂrg and iron blast-
Urnace pu.pones it conventlonal operatlng practices are modlfled or 1f

e present rigorous specifications for such cokes can be altered.

ests of the ?el*opore Coal-Carbonization Pcwer Plant Process

: The Congress provrded that the Bureeu of Mlnes should erect and test
pilot:plent embracln? the prlnclples of the Hellopore coal-carbonizing,
vor plant process, 19/ Tne plant was 1nstalled and put into cperation .
olden, Colo, Prellmlnary tests showed that the Hellopore plant, as
inally constructed neesded modlflcatlon to enable the coal and char. to
- through the retort so that fair tests could be conducted. In the main,
he retort lacked adequate heat- transfer aresa. To remedy this cond*tlon,
coal- drier was designed and inetasled on-top of - the re+ort. This unit
dried‘and nreheated the cocal charge by mesng of the ‘exhaust hot gas before
nal entered the retort DTrOPET . Wurther tests yiclded data thet shotld
fmvalue in thse. further developuent of contlnucas retorts for coal carbon-
ation, Hot gas gt 1 L6290 ¥, supplied the retort with 411,000 B,%.u, per
lour,. of which 258, ‘000 B,t.u. per hour or 62,8 perrent was trerisrerred to
he retort and drier, The coal feed averaged. 362 pounds per hour, " The
Yerage effective coal-carbonization temperature attained was 1,331° ¥, The
erature differential between the hot geses and the char ab the p01nt
re the hot gases entered the retort was 298 F. The average differential
temperature between the hot gas and the coal or char throughout the drier
4 retort was 316° F. ‘

The varo&ucts from.these tests, on the ba51s of percent by welght of
81 as charged, were: Char, 52.3; tar, k.k; liquor 28.0; and gas, 15.3.
& ¥leld of gas, measured at 600 F., 30 inches of mercury pressure, and’
rated with water vapor was 3J. 25 . cublc feet per pound of coal as: eharged

Fleldner, A, C., Dav1s,.e. vy Parry V. F., Schmidt, L, Dey Elder, Je
L., Gocdman, J. B., Lanaers, W. 'S., .and Goodwin, E, W., Tests of - the
HeilOpore Coal—barbonlzatlon Power-Flant Process:  Bureasu of Mines
Rept. of Investigations 3733, 1943, 36 pp. s o
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