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Fig. 1 Flow chart of the extractive distillation process
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Table 1  Selection of extractants
AEHGRI W/ K7, K3, ar,
N 184 4.50 1.50 3
T 160. 85 1.35 1.05 1.29
i 161.7 5.61 3.08 1.82
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Fig.2 Effect of different extractants on y —x phase

diagram of the isobutanol-cyclohexane system
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Table 2 Optimized results for the extractive distillation column

S/ Cy/ Cp/ TAC/
Ny =Ny Ny Np R, Qct/kW Qoo kW Qi /kW B B -
(kmol-h~") (10°%F5E-a"") (10°%5T) (10°FJG-a™")

30-20 23 8 47 0.55  644.979 1237. 591 6.07 5.432 7.88
36-20 29 9 39 0.546  643.485  267.84 1200. 762 5.874 5.643 7.755
38-20 31 9 39 0.517  631.141  267.83 1188.419 5.845 5.717 7.751
40 -20 32 9 38 0.515 630. 797 260. 95 1183.708 5.819 5.818 7.758
42-20 34 9 37 0.514  630.111  254.08 1178. 644 5.795 5.901 7.762
44-20 36 9 37 0.507  627.067  254.07 1175.6 5.788 5.992 7.785
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Table 3 Optimized results for the solvent recovery column

Ny = Nopy Np  S/(kmolh~!) R, Q/kW Or/kW  Cy/(10°%TC-a')  C/(10°FEIT)  TAC/(10°%TC-a™")
38-18 11 39 0.266  733.738 835. 766 5.89 5.641 7.77
38 -20 13 39 0.246  722.058 824. 086 5.845 5.717 7.751
38 -22 15 39 0.236  716.363 818. 391 5.823 5. 803 7.758
38 -24 16 39 0.23 713.039 815. 066 5.811 5. 887 7.773

4 HmEBENER

SRR SR 4 BT, RS A B AOBORE 26 K
FEREENE 6 ~9 s . fEAEBURG RIS N B DR O
b s Bk, R O b s BN, BT
JSORHR AR, B LA T3 Bedl o), I Es 31 Hutk

Ml B S SR IAAR , B O e 15 0 S ARHE I 5 Hh T 22 1B
TR LA, HAS 8 PRI il s $ i 1 20 20 1] B AR
PR BE IS 9 BB AR IELE S AR/, B e 75
FEIRIGK , AEFGH EIOE N, I C b & iR T 0,
AU T ISk Bl oK A 2 5 T I i s B e
N UIESSREN, R TR SHC L T A%



%1 A, IR R0 8 5 T RS 3 C e B 5 - 17 -
IrE 10 dtt
AR E RSB M b, B T Y —— ST
08¢ —— ek
32.06% ,TAC FEAK T 31.15% AR
0.6
R4 PRIk =
Table 4 Material balance table £ 04r
L SRR SR YIRS 8 % 02f
\{ L
" (kmol-h™1) (kgth™') STEE ok %M ST S
0 4 8 12 16 20 24

Jt 100
TIETUELW  50.05
T1 B2 RILK  88.95
T2 TR 49.99

7914.20 46.83 53.17 0

4211. 54 0.08 99.90 0.02
7334.67 50.48 0.01 49.51
3706.31 99.90 0.02 0.08

T2 B4R MW 39.00 3632.04 0.001 fEE 99.999

HEPGRIAN TSR 0.04 3.69 0 0 100
1.0 ree
—— G
osl —— IR
: —a— K
& 0.6F
R
i
= 0.4
0.2}

0 5 10 15 20 25 30 35 40

R
Ko AIBORS RIS 25 L BOAR A 2 AL
Fig. 6 Changes in liquid phase composition in the

extractive distillation column
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Fig.7 Temperature variation in each tray of the

extractive distillation column
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Simulation of the separation of isobutyl alcohol and
cyclohexane by extractive distillation

ZHENG MingShi' LI QunSheng' XUE JiaXing' PENG Cui’ ZHANG LaiYong’
SONG XiaoLing® LI RunChao> WANG AiJun®”

(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029 ; 2. Beijing Xianfeng Chuangxin Science &
Technology Development Co. , Ltd. , Beijing 100080 ; 3. China Huangiu Contracting & Engineering Corporation, Beijing 100012 ;
4. Xinjiang Tianye Group Co. , Ltd. , Shihezi 832000; 5. College of Information and Electrical Engineering, China
Agricultural University, Beijing 100083 ;6. School of Chemical Engineering, Northwest Minzu University, Lanzhou 730030, China)

Abstract; Isobutyl alcohol and cyclohexane form a binary azeotropic system. After comparison of possible extract-
ants, extractive distillation using aniline as an extractant was adopted. The process was simulated and optimized
based on the principle of minimum total annual cost (TAC) using Aspen plus. The optimized process parameters
were as follows: the theoretical plate number of the extractive distillation column was 38, with feed position of the
raw material at the 31st plate, the amount of extractant was 39 kmol/h, with feed position of the solvent at the 9th
plate, the reflux ratio was 0. 517, the theoretical plate number of the solvent recovery column was 20, with feed po-
sition at the 13th plate and the reflux ratio was 0. 246. The results show that the process is more economical than
pressure swing distillation, and the TAC is reduced by 31% . Our conclusions provide a theoretical basis for the ef-
ficient industrial separation of isobutanol and cyclohexane.

Key words: isobutyl alcohol; cyclohexane; aniline; extractive distillation; simulation study
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