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Coking behavior of coal hydroliquefaction residue and

its application in coal blending for coking
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Abstract ;: In this paper, direct coal liquefaction residue ( DCLR ) obtained by mild hydroliquefaction (430 °C ) and carbonization process
(410 °C) of Hongliulin( HLL) coal was blended with other five coals to prepare crucible coke under the laboratory conditions, which was
beneficial to alleviate the shortage of high quality coking coal ,reduce the cost of coking,and make the utilization use of coal resources. The
adhesion index of raw coal was studied, crucible cokes were prepared by using coal samples with different proportions, and the coke
yield, cold strength and thermal strength of cokes were analyzed. In addition,the mechanism of DCLR addition in coal blending system was
proposed. The results show that adding 5% and 10% DCLR into coal blending system can replace 12% and 18% high caking proper-
ty coals respectively with coke quality promised. When the DCLR ratio increases from 5% to 10% ,the crushing strength increases about
1.20% ,the abrasive resistance decreases about 1.04% ,the coke reactivity index increases about 3% and the coke strength after reaction in-
creases about 2%. In addition, the addition amount of DCLR should not be too high( <15%) ,because the high activity and high content of

inert component of DCLR may lead to a decrease in the caking property of coal blends. The optimal preparation conditions of DCLR are as
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follows : liquefaction temperature 430 °C , carbonization temperature 410 °C ,1% basic iron oxide catalyst. The G index of DCLR is 68, and

the adhesion is strong. Thus DCLR is suitable to be used as additive and binder for coal blending and coking. DCLR and QM can partly re-

place FM by interacting with each other,increase the fluidity of the metaplast,and broaden the melting temperature range of coal blending.

A large amounts of gas in the system wallopes the colloidal layer, and squeezes metaplast into the pores of coal particles,so as to obtain

high strength coke. In the early stage of coking,the interactions between DCLR and QM have a certain influence on the key process of co-

king,and increase the degree of anisotropy of coke.

Key words: integrated mild-liquefaction and carbonization;coal blending for coking;cold strength; thermal strength
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Table 1 Proximate analysis and ultimate analysis of raw coals

Tl #t/ % TCE T/ %

Samples
Mad Ad V(lal' FC(laf Nda[ Ctlul‘ Hdaf S(laf Oillaf
M 434 10.09 25.23 74.77 1.16 79.95 4.10 1.23 14.72
1/3]M 2.34 10.51 33.03 66.97 1.14 78.47 4.40 0.97 16.16
FM 6.62 9.68 32.76 67.24 111 77.17 452 1.18 17.13
oM 3.70 9.26 37.22 62.78 1.24 75.97 471 0.42 18.90
M 5.69 9.84 15.77 84.23 1.22 83.65 3.56 0.31 12.48
HLL 5.89 5.21 35.02 64.98 1.04 84.34 5.17 0.38 9.07
DCLR 0.24 10.19 29.23 71.77 1.17 92.29 4.49 0.70 1.35
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Table 2 Effect of carbonization temperature

on product distributions

TR/ %
Sample G(DCLR)
10 DCLR LW LG olel
390N 22,19 6372 215 617  5.77 74
410N 2345 6268 214 617  5.56 66
430N 2576 6044 231 617 532 57
390A  25.09 6047 211 664  5.69 77
410A 2593 59.19 228 664  5.96 68
430A 2746 5733 227 664 630 60
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Table 3 Effect of DCLR addition on cold strength of cokes

L6l % SRR %
F i X/ %
DCLR M 1/3]M FM oM SM My, M,

JT01 0 25 20 15 20 20 73.16 95.26 4.73
1102 0 20 20 10 25 25 72.72 93.47 6.52
103 0 20 20 8 25 27 73.69 93.63 6.37
1104 0 20 20 10 25 25 72.72 93.47 6.52
105 0 18 20 10 25 27 73.16 90.31 6.64
JT06 5 21 15 0 30 29 73.39 94.67 5.33
1107 5 18 15 5 30 27 73.68 93.79 6.14
JT08 5 15 15 0 30 35 74.33 91.47 8.19
JT09 10 15 15 0 30 30 73.46 96.77 2.97
JT10 10 10 15 5 30 30 72.58 96.71 3.02
JT11 10 15 10 5 40 30 72.00 93.71 4.08

DCLR ¥R 5%, FEAK FM B & 5L 2
AN FM B0 55 645 P SM B g A&, R ARIE
FEIR VS 2SR (M, >92% , M, <8% ) , & /075 Bt
A 36% [P R, DCLR I 10% 1},
2T ERA 30% W = dh TR AR, BXOJR Y
DCLR H B HA B i) 2h 45 Ve RE , 78 18 1047 4 1 i
BB, DCLR B 45l s Al , oA — o i sh i, vl
KA B TR b ) b 1 4 o R 55 B 5 v AL 4y, 4R T
RV 5 B I IR B, B ANR T o o R AR R A A
I H M B R A 5% DCLR g0 /0 12%
(e TR R A 10% DCLR BB/ 18% 224y
R e it SR A (TR R M)
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Fig.1 Appearance diagram of cokes i
&4 DCLR BRI 5R B RS0 (JT12~ JT17)
Table 4 Effect of DCLR addition on strength of cokes(JT12-JT17)
A/ % SREEHR AL %

B it X/ %

DCLR M FM QM SM M, M, CRI CSR
JT12 5 75 0 0 20 78.39 96.37 3.63 48.75 73.43
JT13 5 55 20 0 20 76.80 97.48 2.52 54.50 60.91
JT14 5 35 20 20 20 75.15 94.97 5.03 57.14 52.83
JT15 10 70 0 0 20 78.05 96.60 3.40 51.75 75.20
JT16 10 50 20 0 20 76.72 96.66 3.34 57.16 70.88
JT17 10 30 20 20 20 74.82 96.39 3.61 59.64 53.63
14 : CRI R AR 2 I S BT M4 505 CSR A F I S I s 3

%5 DCLR B INRS £ 7% 58 B R 2200 (JT20~ JT25)
Table 5 Effect of DCLR addition on strength of cokes(JT20-JT25)
oy Bl % SR BERE R %o
A

DCLR M 1/3JM FM oM SM M, My CRI CSR
JT20 0 30 10 10 40 10 84.01 8.72 54.31 43.76
JT21 4 30 10 10 36 10 92.31 5.19 56.13 43.00
JT22 8 30 10 10 32 10 96.97 3.15 58.89 47.80
JT23 12 30 10 10 28 10 97.34 2.66 62.40 55.50
JT24 16 30 10 10 24 10 97.75 2.24 61.90 54.00
JT25 20 30 10 10 20 10 97.16 2.68 62.20 60.00

H1 25 5 W], BE% DCLR b 0 T+ % 20%,

FEA IV SR AT BT ), X O DCLR H A1k
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