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Evaluation of Solvent Treated Coal as Caking Addition
for Coke Manufacture
Tetsu NisHI, Katsuhiko SHIRAISHI, Yoshiaki MIURA,
Hiroshi UEMATSU, and Yasuhiro YONE
Synopsis :

Tests were conducted on SRC (solvent refined coal) both in a test coke oven and commercial coke ovens
to evaluate SRC as an additive in coke making. Our findings are as follows :

1) The addition of SRC to coal charges makes it possible to produce coke suitable for use in large—size
commercial blast furnaces even if the original coal charge has low DI}’ and CSR.

2) Compared with other coal charge pretreatment methods, the addition of 7-8% SRC can produce
the same coke quality as that obtained from BBCP (Briquette-blend coking process) and the addition of
2-3%, SRC can produce the same coke quality as that obtained from the coal preparation control pro—
cess (CPCP).

3) Noncoking coal can be used for up to 20% of the coal charge under the condition that the amount
of SRC addition is equal to half of non coking coal. As mentioned above, it has been ascertained that
SRC is very effective as a caking additive. The reason is that SRC contributes to change pore texture
and improves the optical texture of the coke produced. It has been also proved that coke strength (DI’
of coal charges which include SRG can be estimated by applying the SI-CBI method based on coal pet—

rology.
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Table 1. Manufacturing conditions and main properties of SRC.
Proximate| Elementary .
Sample Coal Deashing Solven: ?’2"?{5 ana,a!'ys‘i’:” ?g) SOW&’(‘;S)E"EWSIS Plant
Ash [VM | C |HIN[S|O HSHI- TS TI-QS|Q!l
SRC- 1 no -ash C 06 | 49.7 |87.9/58(1.2{1.4(3.7[176[105| 366 51.0 [1.9
- Miike ” C+P 07 | 536 |87.8/62]1.1]15|34 (176|215 323 457 | 05|5ke/t
-3 ash c 80 | 449 [871.9|58(1.3{1.4|36[164[125| 314 451 [1.0Bench-plant
-4 4 C+P 68 | 47.8 |87.7|6.1|1.1{15[36[166{205] 262 436 |97
-5 no -ash C 06 | 601 88.0{60{1.5/1.0(35]104(220| 479 297 |04
- 6/Millmerran " C+P 08 | 652 [87.0|/6.7|1.3(1.3|3.7|110|405| 31.7 270 |08 ”
-7 ash C+P | 21.7 | 537 |830|71|1.2]1.6[7.1|122{348| 189 173 [B0
-8 no-ash | C+P 01 | 633 |868{6.7|1.011.4|4.0 114|347 340 302 |14
- Civlorwell ash C+P 26 | 605 |866{64]1.1]1.2|47|107|380] 225 208 {187 ”
-10 ” C 33 | 53.7 |87.4{56(1.2|1.0{48)138|240( 282 328 |15.0]
-1 ash C 158 | 41.7 {86.3|5.7(1.7|3.0[33|173| 58] 442 325 [N.5/Gulf CO
Kentucky Nol4
-12 no -ash C 05 | 51.6 |[87.3(60(22]0.7(38|156| 7.1| 480 447 | 02{50t4d P. plant
-13 |[Millmerran no -ash C 10 | 531 (87.7|60(1.8(05/40(183|105 400 419 | 16/5t/d P. plant

*C : Coal-derived solvent, P : Petroleum-derived solvent
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Table 2. Base blend and their main properties.
IProximate
Blending ratio (%) amalysis
iNo. %.d) |TS|TD| log| oo,
Itmann|Goonyella| P/ D|S B/W | Takashima|Wittbark|Ash | V.M | @ (@ | MF
I 15 23 20 15 17 10 8.0 | 27.8 | 0.64| 25 1.91| 1.55] 4.61
1] 15 15 15 | 20 15 20 | 77| 284|072 16 | 1.77| 1.69] 438
B 1s 15 10 | 25 10 25 | 76| 281|063 7| 1.54| 1.83] 423
o 3 7 23+ 82 .. .. .
FARASY : 8% Table 4. Carbonizing conditions of commercial
o MAFEE : 0.72t/m3 oven test.
o b — hotx— v (JFRERE) : 800°C FEA — 800°
lh Y.coke work | H. coke work
[»} o Q
C—]S—h>1100 C?l 150 00—5;1150 C (71) = Oven width 4UDI'“I"I'! 400 mm
—BFEE 1250°C, {Fig 430mm & = — 7 A{F R Oven length 13400 13200
FOEED BB AT, ) Oven heigt 4000 4000
2) REAR Flue temp. 1200C 1180C
FheE M IREIEAOS 1 © B, HEAROHEMER Coking time {15h. 40min.| 14h. 45min
- N Soaki i . in. . i
E%ﬁ5)§ﬁ'_£5®'@, %%ﬁﬁgﬁ@ﬁﬁ%?ﬂ%bfﬁiﬁ@j oaking time| 6h. 45min 2h. 30min
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Fig. 2. Base blend for commercial oven tests on
CBI-SI diagram.

Table 3. Main properties of base blend.

Prolximate S —

analysis N og

N . | (%) | %) | mF | B S!

Ash | V.M

Y—1] 85 | 279 | 07 | 36 | 1.99 | 1.81 | 3.91
Y—2| 84 | 285 | 0.7 | 41 | 250 | 1.39 | 4.24
T—1] 89 | 265 | 0.7 | 34 | 1.08 | 1.93 | 4.42
T—2| 91 | 245 | 07 | 36 | 1.26 | 1.95 [ 4.83
H—1] 92 | 282 | 06 | 27 | 1.85 | 1.84 3.1
H—2]| 84 | 280 | 06 | 33 | 200 | 1.63 | 4.22
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Fig. 3. Relations between DI}® and the added

quantity of various kinds of SRC.
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Fig. 4. Relations between DI}’ and the added
quantity of SRC for various levels of coke strength.
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Fig. 8. Effect of substitution from LM V.M.
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Fig. 9. Effect of substitution from Japanese coal
to SRC.
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Fig. 10. Comparsion between pre—treated method
and SRC addition.
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