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LOW TEMPERATURE CARBONIZATION
OF SZECHUAN COAL

By L. Y. Li ES50)
Department of Physics and Chemistry,
The Science Institute of West China

Because of the lack of motor spirits in China, low temperature carbonization of
coal has, in recent years, received much attention as a possible means to solve part
of the oil problem in China. The purpose of the present note is to report some of
the results obtained on Szechuan coals, which may interest those engaged in oil re-
search, particalarly iinportant at the present time.

Experimental

" Twenty-five samples of Szechuan coals were carbonized at 600° C. by using
Gray and Kings” method, modified byH/siuo"?. The results are tabulated in Tables
II and III, while Table I shows the analsis of the original coals.

Table I. Analysis of Coal Samples.

Sam- g Proximate Analysis in Per Cent Heating
ple Name and 1 Per Cent | Valueél
s orna | Volatile | Fixed Sulphur {in B. T.

Moistare Matter | Garbon Ash U

20 é‘%ﬁdxﬂi“ 1.68 8.97 75,19 i6.15 | 0.5¢ | 6878
1,06 1334 | 7443 11231 0.54 | 7658
0.50

15,12 53.31 21,07 2.06 6860

No: Locality &
|

11 =% :‘.s'-Fﬁ'a 0.28 1754 | %293 9.25 | 1.90 | 7913
1 SEIRE AR R 0.60 1679 | 58.13 | 24.48 | 5.23 | 6552
2 7J'd __ﬁ‘f “ﬁi‘ﬁ—x— 0.50 15643 | 6228 | 18.74 | 2.58 | 7055
3 §.33 17.70 5729 2463 | 6.71 | 6448
4 ¢ 57 1631 53.62 2950 9.91 | 6132
8 ?Jﬁ_)ﬁf’%ﬁ?«'r 0.25 17.23 67.19 15.40 | 3.92 | 8334
7 REZ A 0.44 18,47 | 7o.e5 | 1020 1.84 | 810
8 0.55 1797. | 73.36 812 | 2.16 | /939
9 0 15 17.5% 68.56 1378 | 3.92 | 747C
10 [%pF= 0.7 17.58 | 71.48 1017 | 2.35 | 7788
iz ?’Iﬁ_.ﬁiifﬁi # ! 0.36 16.75 | 87.05 | 1584 | 626 | 7324
19 Ef:lqumﬁz ¢ 137 | 28071 | sT.2y | 1745 | .54 | 7036
22 0.41 27,03 £3.93 18,831 089 | ¥009

0.92 19.860 | 4451 | 3497 | 06.56 | 5561
0.92 27.77 54.44 1887 { 064 | 7110
1.05 2520 | 65.99 776 | 0.30 | 7941
1.33 | 23.18 | 57.18 | 1831 075 6919
.28 | 32.80 | 60.84 6.08 | 0.65 |suo2
1.06 | 33.10 | 50.86 9.04 | 3.05 [ %7595
1,17 | 30.80 | 5413 | 1390 | 0.70 | 7223
1,33 | 20.51 | 4744 | 2072 3.1 | 6383
24 |EgEscsag 1.35 23,68 | 41.35 | 38.62| 2'79 | 5502
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2 LOW TEMPERATURE CARBONIZATION OF SZECHUAN COAL
Tuble H. Carbonization Products,
2 Carbonization Products Pecompcsilion T
. Remarks
S‘i{;(‘)ple Coke} Oil $Wmer1 Ammonia Gus; Ti Ty f
20 |94.54} 0.56] 1.90 ; 0.0627 2.753 435 —— | None agglutinating.
21 (9137 236 139 0036 {457 395 548 Ditto®
5 i8897) 345 150| 0027 530 370 452 Strongl}yagglut.,nol
swelling.
11 18763 482 138, 0.043 [564 390 475 | Strongly agglut.,and
swelling,
1 (8745327 1417 0086 {686 400 480 | Same as No. 5.
2 [83.74] 401] 1.48] 0.046 781 390 458 Ditto
3 8797 391 1.15| 0.061 {636 400 450 | Slightly agglut.
4 8740/ 365, 1.50¢ 0.023 (670 390 450 Ssme as No. 3.
6 |8769 426 1.33 0.139 6.10: 390 445 Same as No. 5.
7 |8734/ 467 131 0.065 |6.08 400 474 Sameas No 11,
8 |s708 488 1.04] 0043 ;705 365 | 456 |Sameas 11 but not
{ s0 swell.
9 18781 425, 128 D.054 7.15] 385 480 ‘ Same as 5.
10 [g7.78} 468 125! 0.046 |580 390 | 470  Samees 11
12 (8753 414 1.10 0.120 651, 375 470 |Same as 5 but net
’ } } so agglut,
19 [8265 729 3.85} 0.108 3528 370 432 !SL agglut,
22 18136 875 4.25{ 0110 520 345 405 Ditto
25 {8563 621 3.46; 0.083 1384 350 405 Ditloe
17 {79.35( 9.75] 4.00| 0.142 |[6.30, 330 410 | Wealdy agglut., not
’ swelling,
18 [s148/ 750, 356 0080 675 370 | 432 | Weakly agglur,
13 18435 718 292 0.108 | 450] 340 78 | Weakly agglut., not
1 swelling,
15 (75211165 820 0.06¢ (10501 340 410 | Strongly agghut.,
] slight swelling.
14 755811122 4.92] 0.077 8.10] 345 420 | Strongly aggtut, and
- i | swelling.
16 |76.46 13'70)‘! 29037 0.123 650 335 402 | Strongly agglut,, not
: ! i swelling,
23 7&0911.70} $.43] 0.127 610, 340 390 | Fairly agglut.
24 (84,10 710/ 3.31: 0.137 : 460] 345 385 | None aggint.

T;="The temperature at which gas bedan to evolve, in °C.
T,=The temperature at which the first drop of oil was obtained, in °C.
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4 LOW TEMPERATURE CARBONIZATION OF SZECHUAN COAL

From Table II, it can be seen that the highest amount of oil, 13.7%, was
obtained from No. 16 coal while no's. 14, 15 and 23 gave more thsn 11%. The
coke obtatued from No. 16 is of high quality as shown in Fig, 1. Al samples from
‘Tien-fu Coal Mine, no’s. 1 to 12 inclusive, gave poor oil yield and are not suited for
fow temperature carbonization. They are good however for metalfurgical use. No.
19 gave an oil yield of 7.29% but the coke produced has very poor agglutinating
power. No. 17 produced 9.5% oil but weak coke. No, 14 gave tuo much swell-
ing. It seems. therafore, only sample No. 16 can be carbonized alone,  The nthers
can be blended to yield better results.

Table IV shaws the results obtained from blended mixtures, The blending wag
done by mixing no's. 13 and 14, 13 and 15, 16 and 17, and 19 and asphalt, in the
{ollowing proportions:

]

3

Sample No. Percent Blending

238 9)% No. 13 coal and 1095 No. 14 coa]
27 W v o w309 7" 7
28 B 50% » » . " 50% 3 n o o»

29 i 209, ¥ voow o onoggay Y18 ¥
30 L 0% e o hag m e
4 G4
A RS T
32 S-J/a 16 " © 20% 7>
33 60?’6 2 2 " 1 4(]% 32 o
34 J) 7(33/0 » » o on " 30y, n o»
33 i 939, 19 " " 939 asphal
38 ; 9295 B " 8% »

Table IV. Carbonization Products from Blended Mixtures.

% Products Decomposi~
Sample tion T.
No. R i i Remarks
Coke | O Water] Am- |Gas [T3%| To*
f muniaz

26 (82.39 7.42 3.93)~—~ ——1342| 435 { Slightly agglut.
345 435 | Fairly agglat.

!
i

27 81,00 8.18] 4.25} ~——
28 |79.85| 9.00] 4.130.110 8,20{340| 422 } Strongly agglut., not swelling.
29 77.‘15y £1.10] 4.0810.090 {6.60{330| 415 | Ditto but more swell.
30 179.2710.16; 3.55 0,087 }6.30 340] 425 Ditto
31 |78,50'10.90] 3.18 l0.122 6.50|335{ 400 Ditto
32 77.05f12.30‘ 3.52(0.140 {6.30{330f 405 | Strongly agdlut., not swelling,
33 J7%.7011.28, 4.00) —— j——|333) 400 Ditto
34 |77.30(12.00; 3.40] —— ——{330[ 400 Ditto
35 79.33210.73] 2.85.0.036 16.40,315| 352 | Strongly asehut,
36 78.93;’11.00L 3.84] —— t—~—[315] 348 Ditto
1

* T, == The temperature of which gas began to evole in °C.
* Ty = The oo " the first drop of oil was obtained in °C.
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Blended sample no's, 28, 31, 32 and 35 all gave good results, especially
No's. 31 and 32. The coke obtained has very strong asdglutinating power and does
not swell aud in fact it shrauk a little. Fig. 2 shows the coke obtained by carbonizing
sample no. 25 in large scale retort-

Summary

Awmong the 25 samples of coal studied, sample no, 16 gave the best result,
and can he carbonized alone- Two of the blended samples, 30% of no. 13 with 709
of no. 15 and 80% no- 16 with 2095 no, 17,-gave similar results, The yield of
oil was more than 11%, 13.7% being the highest as in the case of sample no. 16.
The coke obtained has very strong agglutinating power and no swelling,
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