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Abstract ; In order to explore the method of direct coal liquefaction ( DCI) oil fraction separation and to optimize the separation system to
fit the whole liquefaction system. The 180-200 °C fraction of DCL jwhich contained the typical components of phenol , aromatic and cycloal-
kanes compounds,were chosen as the liquid—phase separation target. By using the triethylene glycol and sulfolane as the extractants sol-
vents ,DCL fraction were studied and thermodynamic data was'used to build a separation system that included the extractive distillation unit
following with extraction unit. The results show that the simulation of combined separation system can archive the purity of aromatic com-
pounds 79.94% ,paraffin 81.15% and crude phenol 95:75% respectively, the yield of crude oil recovery is 99.23% . The analysis of en-
ergy consumption indicate that the phenol removal-process contributes to the most 68. 66% of the total energy consumption. The modified
separation process can save 70.53% of energy consumption through minimizing the amounts of extractant solvents,and the unit product en-
ergy consumption decreases 46.67% .
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Fig. 1 “TIC diagram of 180-200 °C distillate of direct
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Table 1 Compositions of 180-200 °C direct coal

liquefaction oil

i g3 Fa ezt A/ %
1 CoHig ZIR[4,3,0] Tk 0. 61
2 CoHyy 3 2 3% 0.59
3 CioHig T 4.33
4 CypHy THIIEZ IR 0.87
5 C;HgO ST 6.17
6 C7H30 V] % FP 44.27
7 Cy Hyy —%e 5.35
8 Gy Hy W R o e P 6.76
9 Cy Hy AP IR 1.37
10 CoHy, IR &3 3.80
11 CoHyg F 32K 20 4.07
12 CioHya IS 6.33
13 CipHyg ke 2.04

F2 180 ~200 CIBHEERLMERLEY
Table 2 Model compounds of 180-200 °C ‘coal

liquefaction oil

5 43 sty SFE S/ %
1 CoHyp POREE" V¥ S 120 0.78
2 CioHs i 138 11.78
3 CioHyg [l = 138 4.69
4 CioHyy TR R 134 1. 14
5 C;HgO 408 FH 1y 108 8. 11
6 C;HgO [F] F 153 108 22.55
7 C,HgO it P gy 108 22.55
8 Gy Hyy E+—% 156 7.03
9 CoHyy [ FH B 2% 120 5.00
10 CoHyg LIS 118 5.35
11 CyoHy, U 132 8.32
12 CipHyg E+ Tkt 170 2. 68
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Fig. 3 Separation flowsheet of 180-200 °C fraction of
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Table 3 Parameters of solvents

sl Wpa/C MXTEEE B/ (Pa-s) EEEME

DY H s 327.30 1.12 0. 055 9.74
= HmE 288. 00 1.13 0.049 10. 48
yy 244. 80 1.12 0.036 10. 04
[ 290. 90 1.26 1.412 21.00
R H R 258. 00 1.16 0.019 10.27
=L 360. 00 1.12 0.280 12.03
LR 268. 39 1.09 380. 000 8.00
TR 287. 30 1.26 10. 000 1.74
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Fig. 7 Influence of sulfolane on the yields of aromatics and

naphthenes
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Table 4 Parameters of co—separation process

L]
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(kg+h™) A& (MJ-h")
(kg-h™)
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TEG [R11i 3 153.22 55. 16 4 191. 87

TN 2 184. 10 17. 40 1 148. 92
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Table 5 Compositions of coal liquefaction oil calculated

by Aspen Plus %
H A ST i FFRETE i T3 7
TE s 80. 11 18. 50 1.42
7R 18. 83 79.18 2.36
i 0 0.12 95.75
TEG 0 0.16 0.46
TR 1.04 2.04 0
EllE 84.73 67. 54 99.23
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Table 6 Distillates amounts from 180-200 °C coal

liquefaction oil

84y B/°C i/ (kg - h7h) &/ %

IBP ~ 190 17.90 0

190 ~200 20. 54 53.79

200 ~210 36.92 98. 02

210 ~220 26.28 20. 48
£ 98. 36 0.62

THAZE AR WS 1R 5 REFE R 39. 58 MI/h,
HAb PR BATTRERE 213. 80 MI/h, By — 5 42 — ke 18 4y
BT 2 R THHERE 253.38 MJ/h, 58 3 AEEURS 1%
Lo, TR T2 20 85 T 54. 829% I k), R I R AR T
70. 53% REFE., 7 hh ST B REFES T 2. 53 MI/kg, 17
fi£ 46.67% .
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