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as the BM-AGA method) , &85 well as s_t_u@ies of exidation, plasticity, and e
pansion of coals. These mothods have been used for the past 16 yearg e
Survey of the Gas,- Coke,- and Byproduct-¥eking Properties of Ameyicap it
Coals arnd were designed to include investigation of many factors known® 4%
bear on the carbonizing properiies of coal. During the war nroblems’ aros;
in the adaptation of néw cosls teo the manufacture of metellurgical coke, i
and only that part of the procedure applying to high—temperature"carbom A
tion was used. Beveral of these special problems were incomplete at the
ciosg of the war, and the laboratory wes occupled with rounding out syeh
special investigations during meost of the yuer, DA

‘Resulte of (érbonization Tests

The sources -Qf cozls investigated are given in table 10, and their 811&1
yses are given In table 1l. Analyses of stendard cools used for blending
alaso are given. ' T ' o '

Tebles 12 to 15, inclusive, give the results of carbonization tests
made by the BM-AGA procedure. Table 12 gives the yields of carbonizatioy’
Products; tables 13 and 13a, the physical properties of the coke; tsble il
the properties of the gas; ‘end teble 15, the properties of tér distillates
and light oils. : SR S CoEr

’

TABLE 10. - Scurces of coals teated

Bed o - Mine - Town Courity

(liot named) “Vulcsno Punta Arenas| Province of
o ' " Magnllanes
do. Elena | do. ‘ | do. |
do. - . | Iirguen ' | Province of
T ; ' T Conéepoion
"Go. ' " Copihues de '
Pupunazhue Province, of
Valdivia * | Do,
| Co T Perd
McAlester Strip|Rockdale Milani  '|Texas
Powsllton FPowellton No. 2Ansted” Faystte W. Vai
Ho, 2 Gas and Peer- . , 7 T
less ‘ Tios. 3 North do. Fayette ' | Do.
Beckley Stanaford " [Mt. Hope Releigh | Do
Pocahontas No. &4 No, 6 Eagtgulf do., |7 Des
Focahontas Ne. 3 | No. 2.2nd 3 G0, do. Do
Lower Sunnyside Surnyside - |- Carbon -+~ |[Utah
. |Coal Cresk [Gunnisen  |Colorado
| do. do. -
do. T do.

|
|
1
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TABLE 11, ~ Analzses. of coalsl!

£t. 2-lach, 984 t,
11-inch.

Dry, mineral- pearcent Jltimate, percent Alr
matter-free, N drying Softening
Coal fixed carbon, Mols~ Car- loss, temperature
No. Descrlption percent ture Ash bon percent of ash CF.
1 2 3 819 10 14 16
253 (100 percent Vulecano mine 48, 1 30.0 13.0(8.5 1'41.310.8 15.5 2,180
2 18.5(4.5 | 569.0; .8 L4 - -
3 - 15.5]72.511.0 ) - -
2541100 percent Elena mine 50. 1 21. 11.7(6.2 | 48.7| .8 .31 1341 2,530
2 14,8]|4.9 | 82.9| .8 4 - -
5 - |5.8]73.8| .9 .5 - -
230110C percent Lirqguen mine 51. 1 15.1 12.7(5.8 {86,3]|1.0 . T 4.9 2,250
2 14,9(4.9 | 86,311.2 . .9 - -
3 -~ [5.8 17.911.4 2|1.0 - -
231|100 percent Copihues de 56.%2 1 20.7 8.016.0 | 52.011.1 1.71 .3 9.8 2,470
Pupunshue mine 2 10,114.6 | 66.7)1.4 [16.9} .3 - -
3 - 15.2 | 74.3|1.5 8.6] .4 - -
299100 percent coal from Peru 8. 1 7.014.4 | 83.0| .8 3.711.0 G.3 2,700
2 7,1{4.3 {83.8] .9 | 3.1i1.0 - -
3 - 4.7 tg0.0{1.0 | 3.2]1.1 - -
245|100 pepcent Mcilester 50. 1 24,2 10.1(6.3 | 48.2] .9 [33.511.0 | 14.8 2,280
strip mine 2 18,414.7 163.5)1.2 {15.91.3 - -
3 - 15,5 1{73,3|1.4 |18.3|1.56 - -
268|100 percent Powellton bed 52, 1 1. 7.615.4 | 77.611.5 | 7.1 .8 0.4 2,290.
2 7.7156.3 {78.9{1.56 | 5.8} .8 - -
3 - |6.7 | 86.5|1.6 | 6.3| .2 - -
2591100 percent No. 2 Gas and 63. 1 1. 8.3|5.2 | 77.011.5 | 7.11 .9 0.8 2,890
Peerless bed 2 8.515.1 178.5]1.% ; 6.5] .9 - -
3 - 15.6 | 85.7{1.6 | 8.1:1.0 -
75 {100 percent Pocahontas a1. 1 2.4 5.9014,5 | 83.0|1,1 4.9| .6 2.0 2,330
Wo. 3 bed 3 6.1(4.3 185.011.8 2.87 .8 - -
3 -~ (4.6 190.6]1.3 2.8) .7 - -
50100 percent Beckley bed V9. 1 2.3 3.214.8 [85,311.6 1 4.5] .6 1.8 2,550
2 3.214.7 1 87.411,8 | 2.47 .1 - -
3 - i4.9 | 90.3|1.7 2.41 .7 -
281100 percent Plttaburgh 61, 1 1, 35.9 8.3 - - - | .9 0.5 2,780
bed 2 36.4 6.4 - - - - .9 - -
3 38.9 -1 - - - - 1.0 - -
280 1100 percent Pocshontas 83. 1 1, 15.9 T.0|4.4 | 82.911.2 3.81 .7 1.1 2,850
No. 4 bed 2 16,1 7.104.2 {84.3{1.2 } 2,5] .7 - -
3 17.4 - 14,6 {90.81.3 2.5 .8 - -
281|100 percent Focshontas 23. 1 1. 15.9 8.714.3 {82.9(1.1 4.2 .8 1.2 2,810+
No. 3 hed 2 ' 16.2 6.8(4.2 | 84.4|1.2 | 2.8] .8 - -
3 17.3 ~ 14.5 180.5|1.3 | 2.4 .8 - -
276 1100 percent Lower 57 1 3.9 38.9 6.916.06 | 73.811.6 |11.211.5 1.4 2,550
Sunnyside bed 2 40,4 7.216.3 176.2]1.8 8.1:1.8 - -
3 43,8 - ]5.7 | 82,0|1.8 | B.8|1.7 - -
284 [100 percent core-drill 57. 1 2.4 | 40.4 3,716.7 {77.8]1,6 |10.211.0 .8 2,180
. hole No. 10-9, Paonda, 2 41.3 3,815.5 [72.7|1.7 | 8.211.1 - -
Colo. coal log. 932 3 43,0 - {5.7 |82.9|1.7 | 8.8|1.1 - -
£t. 8-1/2~inch, 936
L. 9-1/2-1nch.
285 {100 percent core-drill 57. 1 2.4 5.4|5.6 | 76,871.5 110.11 .5 1.0 2,140
hele Ko. 10-9, Peonia, 2 5.615.5 | 78.8[1.B | 8.1] .0 - -
Colo, coal log. 946 3 - 5,8 | B3.4|1.6 | 8.7| .3 -
-ft,, i=inch," 952 ft- - - - R - .
T-inch,
286 ;100 porcent core-drill 58, 1 2.1 7.115.5 [75.7|1.5 .5 0.7 2,690
hole No. 10-8, Pacnia, 2 7.315.4 [77.311.5 ) - -
Colo. eoal log. 958 3 -~ |5.8 | B3.411.7 .6 - -

Y

Anal
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lyses by H. M, Cooper, chemist, Buresu of Mines, Pittsburgh, Ta.
, Sample as received; 2, molsture-free; 3, molsture- and ash-free.
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TABIE 12, - Ylelds o carbonization‘ roducta as-carbonized baais
253 - 100 percent Vuleano mine .

254 - 100 percent Elens mine
230 - 100 percent Lirquen mine

231 - 100 percent Copihues de Pupunalme mine

279 - 100 percent Peruvian coal

2794 - 80 percent Lower Sunnyside bed and 20 percent Peruvian
bed

288 - 100 percent Powellton be

258A - B0 pergent Powellton bed and
2588 - 70 bercent Powellton bed and.

2598 - 70 percent No. 2 Gas-and Peerless

80 - 100 perecent Beclley bed

oA - 80 bercent Pittsburgh bed and 20

20B - 70 percent Flttsburgh bed

280 - 100 percent Pocashontes No,
281 - 100 pereent Pocahontas No. 3 bed
276 - 100 rercent Lowep Sunnyside
276A - 90 percent Lower Sunnyside
276B - 90 percent Lower Sunnyside
284 - Hole No. 10-9, Core Sample
285 - Hole Wo. 10-8, Core Sample
486 - Hole No. 10-9, Core Semple

bed and 10
bed and 10
Gunnison ¢
Gummison County,
-Gumnlson Counity,

ounty,

Fco&l 75

bercent Lower Sunnyside chax
percent Gllsonite char
Colorado -~ 93218-
Colerado - g4@r1"
Golorago - gsgrav

coal 75
coal 75

1/2" - 93619-1 /o
- 952177
~ 984111n

Carbonizing

Yields,

percent by weight of coall/

Yields per tom of comll

temperature,
°c.

Coke | Gas

[Light

oll

f'ree
ammenia |Iiquor
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Coal
Coal
Coal
Coal
Coal
Coal
Coal
Coal
Coal

258 - 100 percent Powellton bed

2588 - 70 percent Powellton bed and 30 percent Pocahontas No., 3 bed

TARLE 13. - Physical properitles of goke

coal 76

2088 - B0 percent Powellton bed and 20 percent Pocehontas No. 2 bed Ecoal 75%

259 - 100 percent No. 2 Ges and Peerless bed
259A - 80 percent No. 2 Gas and Peerless bed snd 20 percent Pocaheontas No. 3 bed Ecoal 75;

2598 - 70 percent Ko. 2 Gas and Pesrless bed and 30 percent Pocahontas No. 3 bed

90 - 100 percenc Beckley bed

coal 75

Q04 -~ 80 percent FPittsburgh bed and 20 perceht Beckley bed
90B - 70 percent Plttsburgh bed and 20 percent Beckley bed

Coal 280 - 100 percent Poczhontas No. 4 bed
Coal 281 - 100 percent Pocahiontas No. 3 bed
Shatter test, cumulative Tumbler test, cumulative
Retort Carbonlzing True Appearent percent upoci- percent upon-
Coal |diameter,| temperature,|specific|specific| Cells, ?-In. [I-1/2-In.J1-in. [1I/4-in.|2-In. J1-1/2-1n. ] T-In, [1/4-In.
Ha. inches g, cravity |gpravity |percentiscreen| screen screen| screen | sereen| screen s¢reen| screen
258 18 jelele} 1.30 0.89 53.2 | 54.5 82.5 94.0 | 98.0 1.8 28.5 53,9 67.2
258A 18 300 1.91 .88 53.9 58.2 85.8 g5.7 | 98.5 4,8 33.0 58.1 70.5
258B 13 2900 1.91 .88 53.9 55,6 84,2 95.2 | 98.86 6.6 35.9 60.9 | 72.0
259 18 200 1,88 .91 51.9 54.8 80.8 83.9 | 98.3 2.9 31.8 58.5 | 70.8
259A 18 200 1.90 .92 51.6 | 48.9 81.2 094.8 | 98.6 4,9 30.9 61.3 | 74.8
2598 18 200 1.91 .80 52.9 53.2 80.8 85,0 | 98.7 "5.0 32.5 59,9 [ 73.7
80 13 800 1.5 LT85 £2.2 | 22.8 a7.1 97.7 | 98.8 41.0 82.5 B5.1 85.4
80 13 700 1.72 .81 52.9 | 94.9 96,9 98.1 98.8 45.0 85.7 £8.2 [ 68.9
90, 13 300 1.85 .82 58.7 80.6 04.4 7.4 98.7 26.9 58,3 86.6 | 68.6
0% 13 300 1.84 .83 54.9 86.% 96.28 98.2 99,0 29.4 59.5 88.7 | 89.5
502/, 13 800 1.83 .83 84,6 | 85.8 94,6 97.3 [ 98.8 33.3 55.9 £63.7 | 850.7
503/ 13 800 1.85 : . - - - - 1.3 | 18.4 32.9 | 39.4
90 i8 300 1.89 0.86 54,5 80,1 86.0 96.3 98.8 14.8 43.1 86.0 | 72.2
90A 18 3900 1.89 .81 57.1 44,0 79.8 94,6 | 98.5 4.3 30.1 52.3 72.8
90B 18 300 .89 .Bh 55,0 | 46,1 80.8 95,2 28,5 8.8 32.1 83,2 t 73.7
90 i8 1,000 1.83 .87 54.9 24.9 87.0 94.5 | 99.0 .4 19.3 80.7 | 75.5
280 13 800 - .88 - 80.1 g93.1 96.7 | 98.7 18.5 44,9 57.7 | 82.1
2804/ 13 800 - .85 - 79.9 88,9 94.8 | 97.3 15.4 40.0 52,5 | 58.2
2802/ 13 800 - .38 - - - - - 5.0 | 24.8 40.2 | 44.6
281 15 80O - .87 - 82.8 94.2 g7.4 | 98.8 14.8 50.6 61,1 63.9
2818/ 13 800 - .B4 - 80.3 84,0 95.9 | 97.9 15.1 46,4 53.9 55.8
Time oxldized in air at 100° ¢., days: 1/, 2.8; 2/, 10.2; 3/, 18.4; 4/, 3.8; 5/, 9.0; &/, 5.0.
TABLE 13a. - Physical propertles of coke (Columble Steel Go. methods)
Coal 278 - 100 percent Peruvian coal
Cozl 279A - 80 percent Lower Sunnyside bed (coal 278) and 20 percent Peruvian
Coal 284 - Hole No. 10-9, core sample, Gumnison County, Colorado - 932'8-1/2" - 93619-1/2"
Cosl 285 - Hole No. 10-9, core sample, Gumlson County, Colorade - 948'1% - 952177
Coal 288 - Hole No. 10-9, core sample, Gurmison County, Colorade - 958'2" - g64+11"
Coal 278 - 100 percent Lower Sunnyside bed
Coal 276A - 90 percent Lower Sunnyside bed and 10 percent Lower Sunnyslde char
Coal 2768 - 00 percent Lower Sunnyslde bed and 10 percent Gillsonlte char
' Shatter test, Tuambler test, .
Retort Carbonlizing True |Apparent cunllative percent unon- cumilative percent upon-
Coal|dimmeter,| temperature,| specific|specific| Cells, [1-1/%-in.[1-In. o/4-In.[1/2-1im. [I-1/2-in.[I-In. |3/4-in.{1/2-1n.
No. | inches 9. gravity |graviiy |percent | screen screen |8¢reen | screen gereer screen| screen | screen
279 13 300 1.92 0.87 54,7 68 34 97 98 47 79 33 86
2704 13 900 1.93 .81 58.0 58 30 o5 98 36 75 a2 26
284 13 200 1.90 .73 61,6 51 81 88 24 22 52 71 80
285 13 S00 1.90 .73 Bl.6 28 70 . 80 21 19 53 84 76
288 13 900 1.92 .18 60,4 37 80 89 26 25 85 78 84
278 13 900 1.93 .75 81,1 43 75 84 92 20 55 85 75
276A 13 200 1.94 . .82 57.7 82 &8 93 38 a7 57 75 B2
2768 13 200 1,93 .81 58.0 64 a3 93 98 30 87 73 78

- Q1 -
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TARIE 14. - Physieal and chemical properties of gas

Conl 253 - 100 percent Vulcano mine
fosl 254 - 100 percent Elena mine
Coal 250 - 100 percent Lirguen mine
Gosl 221 - 100 percent Coplhues de Pupunahue mine
Ceoal 279 - 100 percent Peruvian coal
Coal 279A - 80 percent Lower gunnyside bed and 20 percent Pernvian
Coal 258 - 100 percent Powellton bed
Coal 258A - BO percent Powesllton hed and 20 percent Pocahontas No. 3 bed {coal 75
foal 2588 - 70 percent Powellton bed and 30 percent Pocahontas No. 3 beg (coal 75
Coal 259 ~ 100 percent No, 2 CGas and Peerless bed
Coal 259A - 50 percent No, 2 Gas and peerless bed and 20 percent Pocahontas No. 3 bed
Coal 2588 - 70 percent No. 2 Gas and Peerless hed and 30 percent Pocahontas No.
foal 90 - 100 percent Beckley bed
goal 90A - 80 percent Pittsburgh bed and 20 percent Beckley bed
Coal GOB - 70 percent Plttsburgh bed and 30 percent Beckley bed
Coal 280 - 100 percent Pocahontas No.
Coal 281 - 100 percent Pocshontas Wo, 3 bed
Coal 276 ~ 100 percent Lower Sumyside bad
Cosl 276A - 90 percent Lower Sunnyside bed and 10 percent Lower Sunnyside char
Coal 276B - 90 percent Lower Surmyside bed and 10 percent Gilzonite char
Conl 284 - Hole No. 10-9, core sample, Guimnison County, Colorade - 93218-1/2" - 83
coal 985 - Hole No. 10-9, core sample, Gummison Gounty, Colorado - gagrii™ - g52+ 7"
Coml 286 - Hole No. 10-9, core sample, Gumnison County, Coleorado - gERTE™ - 9541117
Gross heating valuel/ EgS,
s Retort Carbonizing B.t.u. arains Composition, dry, percent by
Coal | diemeter,| tempersture, Speeific B.t.u, per cuble foof) per pound! Der 100 .
No.| Inches o¢. gravity Talcuiated of coal jeubic feet Collgl Mg
253 10 1,000 0497 379 2,980 70 2,1 2.1 0.4153,.8424.7] 7.1]1.5 1.3
253 13 800 LBE7 471 1,410 200 24.2 2.3 .338.5] 6.0(24.013.1 .9
254 10 1,000 444 410 3,500 80 8.8] 3.3 calsz.ajer.oiil.g] .2 11.1
. 254 13 800 .6388 518 1,530 200 22.2: 2.9 .al38.61 5.9|27.5{3.7 .8
230 13 800 644 602 1,800 440 17.8 4.0 "3l34.11 6.0(|30.2{6.4 |1.2
231 13 800 .BB3 559 1,330 180 22.1 2.2 .3130,2| 7.8|31.4]5.3 .9
299 13 jolaze] L2564 508 2,560 310 1.0 1.7 W4 3.2(|26.4) .0 1.2
2794 13 900 L403 587 3,160 580 2.5 5.0 .3 2.2130.68|1.0 [ 1.7
258 18 3900 .31 806 3,210 249 1.8 4.9 .2 5.5:32.011.56 [1.2
2584 18 gno La4a7 578 3,080 Z00 1.0 4.0 .2 &,7131.28} .6 1.4
258B 18 a00 L3537 570 2,980 190 1.4 3.4 .3 4.5185.2{1.1 [1.2
259 18 200 .387 593 3,100 320 1.8 4,8 .2 5.7|31.8] .8 1.2
2594 18 900 .349 579 2,960 330 1.87 4.1 23 5.1/30.8] .8 | .9
2598 18 900 .335 570 2,800 300 1.51 3.8 LA 4.7128.911.5 11.2
30 13 800 L4490 738 1,860 190 1,3 1.0 i 2.3150.6[5,1 |1.0
20 13 700 .368 638 2,280 190 81 1.5 .4 2.6l40.1]2.8 j1.1
QO? 13 200 .292 554 2,620 170 .81 2.2 4 2.7128.7|1.1 1.2
904 13 800 L3068 562 2,800 160 B 2,0 WA 2.1 L811.3 1.2
903/ 13 800 .307 553 2,610 180 1.4 2.1 .4 3.7]" 1.0 j1.1
904/ 13 800 .308 534 - 130 17| ozl | .4l81.3] 4.0 Sa.e
a0 18 200 275 528 2,850 150 LBl 2.0 L4185.0 2.5 Bt.a
904 18 900 .348 583 3,080 310 1.4 3.7 ,4i55,3] B.5 1.2 1.2
90B 18 g0 L3486 573 3,070 300 1.3 3.4 .3156.41 5.1(3 1.4 |[1.3
90 18 1,000 ,252 500 3,020 1680 .6 1.8 L488.21 3.1 2.0 1.2
2805 13 80O .280 525 2,350 210 L9 1.8 4184.2] 3.6 8 j1.1
2802/ 12 800 - - - - . A R B Ut
2808 13 800 0,282 525 2,270 210 1.0 1.7 0.1183.4) 3.3 3001 (1.8
wand/ iR 800 .287 5156 2,270 180 1.5 1.5 L4164.51 3.3 .0 1.0
Gitsf E o' apA 71 1.5 L3183.7] 2.9 5 (1.4

180




Coal 253

Coal 230
foal 231

Cozl 2583 - 70 percent Powellion bed and 30 percent Pocahontas No. 3 bed (coal 7%

Coal 257 - 100 percent No.

Coal 258B - 70 sercent No.

- 100 percent Vulcano mlne
Coal 254 - 100 percemt Elenz mine
- 100 percent Lirguen ming
- 100 percent Copilhues de Pupunahue mine
foal 279 - 100 percent Peruvian coal
Conl 2794 - 80 percent Lower Sunnyside bed and 20 percent Peruvian
Soml B8 - 100 percent Powellton bed
Caal 2584 - BO percent Powslliton bed and 20 percent Pocahontas XNo. 3 bed {coal 75;

9 (as and Peerless bed
Coal 9564 - 80 percent ¥o. 2 Gas end Peerless bed and 20 percent Pecahonias Wo. 3 bed icoal 75}
o

Coal 90 - 100 percent Beckley hed

Sosl OOA - 80 percent Pittsburgh bed and 20 perocent Beckley bed

coal 903 - 70 percent Pittsburgh bed and 30 vercent Beckley bed

fozl 780 - 100 percent Pocshontas No. 4 bed

Coal 281 - 100 percent Pocghontas No. 3 bed

Coal 276 - 100 percent Lower Sunnyside bed

Coel 278A - D0 percent Lower Sunnyside bed and 10 percent Lower Sunnyside char

Coal 9YBR - 90 percent Lower Sunnyslde bed and 10 percent Gllsonite char

Ccoal 284 - Hole Ho. 10-%, core sample, Guunison County, Colorade - 332'8-1/2" - 9%6'9-1/2"

TABLE 15. - Analysls of tap distillate and light oll

Gas and Peerless bed and 30 percent Pocghentas No. 3 bed {coal 75

Casl 285 - Hole Mo, 10-9, core semple, Guanison County, Colorado - P4agTI" - 95217
Coel PBE - Hole Xo. L0-9, cove semple, Guanisen Gounty, Coloradoe - As8Ia" - gBar1L"
Distillate, percent Keutral ter oll, Ref'ined Light oll from zas, Olefins in crude

Retory Carbonizine by volume of dry tar percent by volums percent by volume lipht oil from
Coal ldiemeter,| temperature, tHeutral Paraffins and Solvent gas, percent
Eo. t inches oc, fclds | Basss oils |0lelins|Aromatics naphthenes |Benzene|TolueneiPeraffins naphtha by volums
253 0 1,000 .4 | 1.3 3B.2 4.1 TE.D 9.0 46, 22.8 6.0 24,9 21.7
253 13 600 15,4 | 2.1 453 14.8 58,0 25.7 25.1 21.13 28.7 24.9 36.1
2h4 10 1,000 0.8 1.8 36D 17.Q 4.3 8.7 60.8 21.2 5.1 3.1 20.9
“EL 13 600 18.9 TR 22.2 14,0 58.5 27.5 20,1 19.7 0.7 22,5 37.1
250 10 800 6.9 ?.0 4% .2 18,0 48.9 36.1 i8.7 6.8 38.1 26,6 43,2
731 13 300 23.5 1 2.4 44,3 15.0 55.7 9.3 23.4 21.4 30.1 25.1 34,2
559 13 00 1.0 .8 1.9 8.7 a1.3 .0 2.4 £6.8 1.8 8.2 10.3
2794 13 200 3.8 2.5 8.2 il.2 B8.4 .4 72,4 22,7 1.4 2.5 i0.9
258 13 900 5,681 1,9 27.2 1C. 5 85.5 4.6 65.7 20.4 5.8 6.3 13.1
258A 18 200 a.71 1.9 28.8 11.0 85.4 3.6 £7.6 18.9 6.0 6.5 125
25988 18 200 8.2 | 2.1 31,1 11,3 82,4 6,1 60,2 21,7 8.1 10.0 13.4
268 18 00 2,01 1.7 23.5 0.5 B3.7 1.3 71.9 20.2 3.8 4.3 10.1
2534 19 jelote] 2.4 4 1.8 26.4 10.5 g7.7 i.8 85.9 22,7 4.8 .8 11.1
2598 18 qu 3.9 2.1 22,4 9.8 B4.D 5.7 53.5 21.3 B.A 10.6 15.2
G 13 £#00 S i 3.9 §.4a TH.2 78.2 25,7 21.2 36.4 18.7 24.9
20 13 730 5.0 : 50.0 8.3 8.7 i4.5 20,1 29.7 21.3 28.9 21.4
a0, 13 200 2.7 H 4,7 9.0 24.0 7.0 38.9 33.8 9.4 20.1 16.9
02 15 200 z.5 0 1.1 24,3 g 91.3 2.5 31.3 36.1 8.3 23.3 13,8
20Z 13 500 | 1.8 23.7 5.8 93.3 .9 49,1 33.0 3.9 14.0 12.0
an/ 17 200 2.0 1.8 24,0 8,1 90.7 1.2 46,9 34.2 4.3 14.8 12.9
st} 15 elgis] Bh 7 19.4 8,0 86,5 5.5 BD. 4 24.5 3.8 11.3 12.3
QA 148 500 T 1.8 32.0 11.0 81,0 7.1 83.4 18.8 8.9 5.9 3.2
0B 13 o0 a4 1.7 28,9 - 3.3 BE. 2 5.0 68.5 7.7 7.3 6.5 12.4
%0 & 1,000 1.3 .8 18.0 2.3 90.3 1.4 T0.2 19.1 2.4 8.3 9.8
280 15 300 1.8 ] 10,1 6.1 97.8 .5 45.4 37.8 2.2 13.9 11.3
2834/ 1 802 iLs | .a| 19.8 6.6 92.5 -2 40.1 | 40,1 5.7 14,1 11.3
2802/ 13 300 2.0 L7 12.9 5,0 DELD ] 34.0 41.9 5.5 17.5 12,9
2805/ 13 8§00 1.6 1.1 15.0 8.3 21.4 W3 43,4 38.4 4.1 14,1 12.8
221, 15 BUT 2.4 1.1 18.38 9.1 90,5 .4 37.8 39.9 7.9 14.4 11.9
2814/ 13 520 7.k B 12,5 6.8 92.9 .3 37.0 42.2 4.0 18.8 10.8
2218/ 13 400 2.0 - T 7.8 a1.9 .5 41.8 | 126.2 8.5 13.7 13.0
2818/ 13.. |. - €00 | 2.0 .0 18,5 6.5 2.0 R T 35.4 41.3 5.6 8.7 11.7 PR
278 13 200 .5 2.7 31.1 10,8 87.4 2.1 74,0 20.0 2.7 3.3 12.6
2762, 13 800§ 4.8 1 3.1 30,8 12.5 B5.6 1.9 73.4 20.0 2.9 3.7 12,3
2768 13 200 4.3 2.2 30.1 11.3 86.9 2.1 73.9 20.1 2.7 3.3 11.5
284 13 200 7.0 2.9 4.6 11.8 85.6 2.9 66,3 22.4 5,1 B.2 15.4
285 13 300 5.0 2.3 28.8 13.0 84.4 2.8 72.5 18,5 3.8 4.4 i1.9
288 it G0 7.3 2.5 34,9- 10.0 87.0 3.0 65.8 21.2 8.5 6.5 13.0
Time oxidlzed in eir at 1009 C., days:- 1/, 2.9; 2/, 5.0; 3/, 7.2; 4/, 2.7; 5/, 1.5 8/, 11.9; 7/, 3.7; &/,8.3; 2/, 11.5.
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Normally, coels of high-volatile A rank or higher give material balances
ble 12) toteling 98.5 to 99.5 Pbercent, and this figure gerves as a check
the accuracy of the work, However » With high-oxygen coals eontaining
gh rercentagee of water, such as the Chilean subbituminous coals » There

4 a losa of meoisture » and the material balances may fall as low as 94 per-
5. A& lorge proporticn of the woter at high carbonizing temperatures is

sed in the formation of water gas ; which complicates the Process. The

elght of water so used should appear as oxides of carbon and hyérogen, but

é'temination of yielda of gas on a welght basis is subject %o considerable

rror and, furthermore, it is possible that with EXCe851ive enounts of water
| the gos 1t is difficult to determine the saturation at the point of meaa-
gnent. The yields of ammonin zt carbonizing temperatures sbove 800° (.
 generally lower than those obtained in refractory ovens, because at

gh temperatures the iron walls of the BM-AGA retorts decompose smmonia

ch more rapidly then do refractories.

For determining the shatter and tumbler indexes of coke (table 13) two
¢thoda are used - the BM-AGA methods {ollowing those approved by the Ameri-
gen Society for Testing Moterials and by the Columbia Steel Co. The Former
achion and Midwestern coals and the latier to the less
aegly coking coals of the West. For guidance in interpreting results
& given coasl, avsrage resulis are available for coals Previocusly tested.

For example, an average high-volatile A coul when carbonized =t 900° ¢, s
the 18-inch retort will yield coke heving a 1-1/2-inch shatter index of
3 I-inch tusbler index of 51, and ¢ 1/M-inch tumbler index of 72. High-
indexes indicate, better than average coke-meking properties ; vhether
te conl iz of high-volatils & ronk. Low- and medlurm-volatile coals and
T blends will yield stronger cokes with higher indexss, Ths index
¢h the Columbia Steel Co, emphosize most in interpreiing results by
T methed of test 1s the proportion remaining on the l/2—inch screen in
tumbler test; thie Tigurc should be 75 or higher. Tke Beckley coal for
h results by the Buresu of Mines method are given in the table 13 iz of
volatile ronk: the vality of coke is about average for low-volatils
5+ The average 1-1/2-inch shetter index is 85, and the average tumbler
* ig 64, The effect of mild oxidation of the coal upon the guality of
coke is indicated by the shatter and tumbler indexes for coals 280G snd
%+ Here, the effect upon the tumbler index ie most pronounced. The tum-—
Sr test emphasizes abradability in the ooke, and it appears that the main
20t of oxidation upen quality of the ccke is to render it more cbradable.

Properties of gases {rom coals tested during the ysar aore given in
le 1k, ¥or the most part the geses are normal » considering the rank and
& o the coals. However, the high yield of ge8 from the subbituminous
B2 conl (25%) at 1,000 C. is sbnormal; 3,500 B.t.u. in ga8 per pound of
carbonized is as high o8 would be obizined from a good Appalechian aas
w0 1ts heating value in B.t.u. per cubic foot, although not og high as
.V<1 be obtaoined from a gas cocl, 1s considered high encugh for city dis-
bution, The hydrogen sulfide content of this gas 18 very low - a desip-
C Quality fram the gas~maker's point of view.
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- Table 15 gives the properties of the tar distillates snd light oils.
»The subbituminous Chilezn cozls show high percentages of ter aclds and low
aromatic content us compared with other coals of the tebls. Also, the ben-
zene content of the light oils is low and the olefin content is high, This
;composition is characterlstic of bituminous cozls of low renk. The composi-
tion of tars from other coals in the teble is also characteristic of strong-
1y ccking coals, the class to which they belong. ' :

Chilean Cosls

The Chilean ccale, Nos, 230, 231, 253, and th,ég/_were all subbitumi-
pnous coale and noncoking, They were tested at the request of the Chilean
="(:mre:.ﬂrmzent. A "Technicel Repart of the Coal Mission on Coals of Chile,"
-which included "Cerbonizing Properties of Chilean Bituminous end Subbitumi-

nous Coals sempled by Engineers of the U. 8, Bureau of Mines®™ and "Washing
- Characteristics of the Chilean Cools," wes completed and transmitted through
¢ the Secretary of the Interior to the Secretary of Stete for transmitial to
the Chilean Govermment, The main points of interest were yislds of carbon-
~dzation products at low temperatures and yield and quality of gases at high
temperatures, Chile has no true gas coals and, accordingly, it wes lmpor-
tent to investigete all possible sources of ges for city distribution, The
rinvestigation showsd that the Elene mine coal yielded. 3,500 B.t.u. in g&s
»per pound of ccal carbonized, and the heating value per cubic foot was 456
B.t.u. It is considered feasible to fupply such ga8 for domestic use,* The
. low-temperature- yields from these cozls were as expected from cools of  their

Texas Lignite

Texas lignite {coal 245) mixed with aspheltic oil residuss was carben-
ized to determine whether = coke of metallurgical quality could be produced
frim such mixturss, It is known that asphaltic olls possess considerabls
-binding power, cnd cokelike residues arc obtained when they are carbonized
with tetelly inert carbonaceous matter. The experimental procedure consist-
ed In preparation of the raw lignite by drying and also procarbonizetion,
nixing with 10 to 30 percent of the oil residue, and carbonlzing the mix-
fure with asnd without briguetting. Rew lignite mixed with oil also was car-
:EOnized, but = very pcrous ccked residue bearing 1ittls resemblance to true
Soke was cbtained, It wos finally found necessary to prepare the lignite
by carbenization, mix it with o wviscous ¢il residue (15 to 20 percent), make
-8 briguette, and thsn carbonize at o high temperature. Ccke briquets so
Produced wore dense cnd hard, but they contained too much ash (about 20 per-
tent); furthermore, it is doubtful whcther o coke produced by such an pXpen-
81ve process would compete. with that made from Appelachien regicn coalsa,

" Periivien Cosl

. sample of Peruvian-loﬁJ%oldtile coal- taken by Themes Fraser of the
 Burenu” of Mines. wasg carbonized at 900° C." A carbonization test wes mads,

:59/ This series of numbers applies only ﬁd coals on which the complete
BM=-AGA procedure hos not been used.
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elso, in which 20 percent of this coal was blended with 80 vercent g "
side coal from Carbon County, Utah. Sunnyside coal was chosen for bleﬁﬂi%g
- because its ocking quality is similar to that of Chilean coals, and 1t 45
poeglble that this Peruvian cosl will be exported to Chile for blendihg:
poses. The Chilean Government proposes to establish a small steel ingngt
and low-volutile coal ie noeded for blending with native coals 10 prodych
metallurgical coko, T v

The cherical composition of the Peruvian cosl is given in table 11,
It contained 20.2 percent volatile matter, the ash content was moderate
(7.0 percent), and the sulfur vos satisfactorily low (1.0 percent)}. The
ctke was fine-grained and contained few froctures. Tsble 132 shows ity
sical properties (275) end those of ‘the blend (279A) with Sunnyside coaly?
the coke testa being mede by the Columbis Stecl methods. Coke from 1001
cent Sunnysids coal isg included for compsrison, The encrmous improverent
in coke from Sunnyside ccal by blending with the Peruvian coal is eviden
Therefore, the latter must be considered a very satisfactory coal.for'blén
ing with cozls of Sunnyside rank. ' Lo

Powellton and No. 2 Ges-Peerless Coals

Two West Virginia high-volatile cozls that hed been cleazned by.a hes
media (magnetite) process, and their blends with 20 end 30 percent low-v
tile copl} were carbonized by the BM-AGA method at 900° ¢, Both coals w
from Ansted, Fayette County, W. Va. Powellton cozl was from the Powell
No. 2 mine, and No. 2 Gas-Peerless coal was from the No. 3 North mine; :ifey
wers of gimilar rank and chemical composition (izble 11); both conteined m
erate proportions of moisturs, ash, and sulfur. The ash fros Powellton
softened at 2,290° F., whereas that from No. 2 Ges-Pesrless, softened at’
2,890 F. Their plastic properties olso werc similer - both cools attaind
high fivldity in the Giescler test. - T

' The yields in the BM-AGA test at 900° C. from Powellton end No. 2 Gad

Peerless cosls were (table 12), respectively: Coke, 70,1 and T1.3 percent
and, upon the basis of per ton of coel, gas, 10,400 and 10,250 cubic feet;
ter, 1.2 and 12.8 gellons; light oil in gos, 3.09 and 5.20 gellons; end@
rarmonium swlfate, 17.7 and 19.9 .pounds, | Powsllton coke resisted breakage
in the shatter test more than No. 2 Gus-Peerless coke, but the latter was’
less abradzbls in the tumbler test. The 1-1/2-inch shetter and l-inch i

- bler indexes of both cokes were appreciably6§}gher than the averages for= |
25 high-volatile k coals tested previowsly;2L/ ihe cverages for 25 cosls Were
70,4 end 50.8 for the 1-1/2-inck shetter and l-inch tumblier, respectively-
Eowever, both 1/i-inch tumbler indexes were lower. than the aversge 72.2.°7
Blending with Pooshentes No. 3 cozl strengthened the cokes from both coals
The abrzdsbility of Powsllton coke was decrecsed gignificantly by blending -
with 20 percent of this low-valatile cozl, bub other effects were less

61/ Reynolds, D. A., end Holmes, C. R., Physical Properties of Cokes from
Bureau of Mines-Americen Gas fssoclation Tests at 80C° and 9007-Ct

Bureau of Mines Rept. of .Investigations 3650, 1942, 14 pp. . .
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