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Table 1

Interaction parameters
YN a; @; by b ¢
- 2% 4.712

-2.313 -1162.29 483.844 0.3

FEi-Z —f  33.33  0.175 -10000 -322.924 0.3
- 7K -0.693 2.732  172.987 -617.269 0.3
-7 "W 14.842 -0.112 -4664.41 157.594 0.47
=K -0.801 3.458  246.18  -586.081 0.3
LTWE-JK -0.057 0.348 -147.137 34.823 0.3
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X 2, e R 7 ) A e ) 2 AT T
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71 (8000 h) , [A] Wi 23k B BE BT 6 4 B0 IR T
99. 0% , BT 5 7 BUOANIE T 99% , £ — 1 ot 1 53
BAMET 99.99%
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Table 2 Components of raw material
Y w/ % AHXS 43 HE i/ C
e 23.580 32 64.53
Py 5.975 46 78.31
7K 42.787 18 100. 02
LB 27. 658 62 197.08
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Fig.1  Process flow diagram
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Fig.2 Influence of the number of theoretical stages on the
mass fraction of CH;OH
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Fig.3  Influence of the mass reflux ratio on the mass Fig.5 Influence of the total distillate mass flow rate on the

fraction of CH;OH and the total duty
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Table 3 Results of orthogonal experiments for T-101

F5  D/(kgh™h) R, Ne /MW
1 710 3.50 20 2.010
2 710 3.60 22 2.021
3 710 3.70 24 2.058
4 711.5 3.50 22 2.100
5 711.5 3.60 24 2.154
6 711.5 3.70 20 2.076
7 713 3.50 24 2.347
8 713 3.60 20 2.211
9 713 3.70 22 2.260
K, 6. 089 6. 457 6.298
K, 6.330 6. 386 6. 381
K, 6. 818 6. 394 6. 560

W2 R 0.243 0. 024 0. 087
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Fig.4 Influence of the feed stage on the mass fraction
of CH;OH and the total duty
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Fig.6 Influence of the number of theoretical stages on

the mass fraction of C,H;OH
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solvent flow rate on the mass fraction of C,H;OH
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Fig.9 Influence of the mass reflux ratio on the mass

fraction of EG and the total duty
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Fig. 10 Influence of the feed stage on the mass fraction of

EG and the total duty
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Table 5 Material balance sheet
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Fig. 11  Influence of the total bottoms mass flow rate on the il BB /%
mass fraction of EG and the total duty (kesh™)  WEE 2B 278k
TEBA R HT LR I 3647 TE 3SR 56 0 A, 45 PR 3000 23.58 5.975 42.787  27.658
RUINE 4 s, WRATTLUE &R0 31k TIOT I 710 99.48 052 0 106xI0°
4 T-103 BEIE AR R LE B T101 355 2290 0.05 7.67 56.05  36.23
Table 4 Results of orthogonal experiments for T-103 T102 F5 T 172 0.51  99.11  0.03 0.34
FFE By/(kg-h ) R, Ny 5 0/MW T102 355 2358 0.02 0.21 6461 3516
1 1483.57 0.24 5 1.422 R 240 0 0 1 0
2 1483.57 0.25 6 1.432 TIO3 ¥ 874.43 0.05 0.55 4.59 94. 81
3 1483.57 0.26 7 1. 441 TI03 ¥ 1483.57 0 0 99.99 9,69 x107°
4 1478.15 0.24 6 1.426
5 1478.15 0.25 7 1.435 4 g\: ﬁlc 7)& ﬁ éj\ﬁ‘ﬁ'
6 1478.15 0.26 5 1. 448
L3 0.2 ; | s IR 2.4 T7 va BYAL BEALRETT B SR A1 B vy
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Table 6 Main technical parameters of the columns
o e " . " . A5 ;
T-101 50 20 3.6 50 64.57 107.22 101.33 142. 63 998. 13 1 180. 24
T-102 25 14 2.3 107.22 78.17 116.24 101.33 117.87 135.2 147.75
T-103 9 0.24 116. 24 99. 63 198.72 10. 14 106. 84 673. 68 758.5
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Table 7 Analysis of economic benefit
W H woohE LR N <8 VO
s 5680 t/a 2500 JC/t
TLCON L 1376 t/a 5200 7T/t 11630.37
L 11868.56t/a 8000 JT/t
JEORE A 24000 t/a 3500 JG/t 8 400
PEFRIK 277.17v/h 0.2 TG/t 44,35
#IR 3.73 t/h 200 JG/t 596. 15
H, 3% 500 £/t 0.75 0/t 375
SR 1200
PriH 4 120
GEn 894. 87
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(1) RHZEBE W T4, e NRTL #2207
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3. 6;T-102 B EE AR %k 25, ERMR O B 56 14 B
M, B EE 2. 35 T-103 OB AL 9, ERM B 5 7
Yt , m3 L 0. 24

(3) SR FH BT AL i 850 5 1 5 B 4 R, AR 4L
SEILN B SEPR Tolk Az = v AFE AR B 2.4 7 ¢ %%
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WA 17 4~ H
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Simulation of recovery technology of the fusel oil
by-product ethylene glycol from coal

LI QunSheng AN YongSheng LI JiaXing XIE Lei ZHANG BaoYong ZHAO HongKang

(State Key Laboratory of Chemical Resource Engineering, College of Chemical Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Aspen Plus process simulation software has been used to study the recovery process of the fusel oil by-
product ethylene glycol from coal. The NRTL thermodynamic method was used to simulate the recovery process of
the fusel oil by-product ethylene glycol. The sensitivity analysis tools were used to simulate and optimize number of
theoretical stages, mass reflux ratio, feed position and other parameters of the methanol recovery column (T-101)
the extractive distillation column (T-102) and the glycol recovery column (T-103). The optimized design parame-
ters of the methanol recovery column are as follows ;: number of theoretical plates 50, mass reflux ratio 3. 6, the feed
position 20. The extractive distillation column design parameters are as follows; number of theoretical plates 25,
mass reflux ratio 2. 3, feed position 14. The optimized design parameters of the glycol recovery column are as fol-
lows ; number of theoretical plates 9, mass reflux ratio 0. 24, feed position 7. According to an economic analysis, a
factory treating 24 000 tons of fusel oil per year according to the optimized process will derive 8. 948 7 million yuan
in extra revenue each year, and can significantly improve its competitiveness in the market.

Key words: ethylene glycol; methanol; ethanol; fusel oil; recovery; simulation and research
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