%16 B 4 BRI R (TR ARIR) Vol. 16 No. 4
2016 4F 12 f JOURNAL OF NANJING NORMAL UNIVERSITY ( ENGINEERING AND TECHNOLOGY EDITION) Dec,2016

doi:10.3969/j.issn.1672-1292.2016.04.015

K—EiHk LR —5e i = ok &
I -1 B IR R I 55 G B
% #,%F B FNE EXN,FERBRE N A F

(B RS R A2 SRR A2 B, 1195 BT 210023)

[HWZE] RS 20 °C 30 C 40 CF, % RME T K—5i A LR— 5 ¢ B = TR F A WROBRCT- 800s , 15
BT = IC R B LLHE AR 2 OO 2 AR A I 2, B2 T 30 C o s EEBUR . SEI A A UNIQUAC
NRTL #ERHAT G0 DGR 5 I M) & R AT, RIS T TR T e B 0 R4, B0 e 1 DA SR SR B i ), R
FHVIRHE B ik B 5t L R— KR R R 21T,

[XER] HELRK, 5B, WIKTi

[RESZES]TQ013.1 [ XEARER A [ XELHS]1672-1292(2016)04-0088-05

Determination and Correlation of Liquid—Liquid Equilibrium Data for

Water-Thioglycolate-Isopropanol Ternary System
Xu Wei,Li Xing, Yin Xiaojun,Wang Wenbin, Su Jiawei,Cheng Sugin,Liu Ying,Lin Jun
(School of Chemistry and Materials Science, Nanjing Normal University , Nanjing 210023, China)

Abstract: In this paper,the data of the liquid-liquid equilibrium of Water-Thioglycolate-Isopropanol Ternary System are
determined at 30 °C ,40 °C ,50 °C and ordinary atmospheric pressure. The phase compositions and the phase equilibrium
curve of this system are obtained. 30 °C is proved to be the best temperature for the extraction process. The experimental
data are correlated by using UNIQUAC and NRTL models. The agreement between calculated data and experimental data
is satisfactory. The selectivity coefficients of the solvent to solutes are calculated,and the results show that it is entirely
feasible to separate Water-Thioglycolate system by using liquid-liquid extraction technique with isopropanol as solvent.
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Table 1 Experimental apparatus
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Table 2 Experimental data of water-thioglycolate-isopropanol liquid-liquid equilibrium at 20 °C

A AU
X %) X3 %y %y x5
0.502 5 0.4557 0.041 8 0.097 4 0.278 9 0.623 7
0.601 4 0.362 2 0.036 4 0.075 3 0.250 3 0.674 4
0.684 8 0.285 4 0.029 8 0.073 2 0.202 0 0.724 8
0.798 1 0.178 9 0.023 1 0.059 9 0.191 0 0.749 1
0.851 8 0.128 9 0.019 3 0.048 5 0.152 5 0.799 0
0.881 1 0.102 0 0.016 9 0.046 0 0.123 1 0.830 9
0.911 7 0.075 1 0.013 2 0.041 7 0.101 4 0.856 9
0.930 3 0.058 7 0.011 0 0.036 9 0.079 2 0.883 9
0.956 2 0.034 1 0.009 2 0.034 6 0.048 4 0.917 0
0.974 2 0.018 5 0.007 3 0.027 3 0.026 8 0.9459
0.998 5 0 0.001 5 0.009 8 0 0.991 2
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Table 3 Experimental data of tater-thioglycolate-isopropanol liquid-liquid equilibrium at 30 °C

FEARAM AR
X %) X3 xf ) i
0.521 7 0.409 6 0.038 7 0.128 7 0.271 0 0.600 3
0.660 6 0.302 2 0.037 2 0.097 3 0.248 9 0.653 8
0.743 1 0.223 8 0.030 1 0.099 0 0.200 7 0.700 3
0.804 0 0.170 9 0.025 1 0.086 2 0.189 0 0.724 8
0.857 2 0.123 2 0.019 6 0.077 4 0.150 1 0.772'5
0.884 3 0.098 2 0.017 5 0.050 9 0.121 8 0.827 3
0.9112 0.070 1 0.018 7 0.052 3 0.100 6 0.847 1
0.936 4 0.052 0 0.011 6 0.062 7 0.070 4 0.866 9
0.961 0 0.032 1 0.006 9 0.058 6 0.039 4 0.902 0
0.975 4 0.015 7 0.008 9 0.046 8 0.021 1 0.932 1
0.997 7 0 0.002 3 0.010 8 0 0.989 2
R4 40 CTAR()-FHMEZH(2)-REE(3) KR GRFEHE
Table 4 Experimental data of water-thioglycolate-isopropanol liquid-liquid equilibrium at 40 °C
AR A
% %, %3 %y %y x5
0.549 7 0.399 6 0.050 7 0.151 0 0.260 9 0.588 1
0.665 5 0.298 2 0.036 3 0.148 9 0.210 1 0.641 0
0.770 1 0.200 8 0.029 1 0.111 8 0.188 9 0.699 3
0.810 6 0.166 3 0.023 1 0.118 2 0.171 1 0.710 7
0.880 2 0.102 2 0.017 6 0.146 3 0.148 7 0.705 0
0.903 3 0.086 2 0.010 5 0.072 9 0.110 8 0.816 3
0.925 9 0.063 4 0.010 7 0.094 8 0.098 1 0.807 1
0.945 3 0.041 0 0.013 7 0.082 7 0.060 4 0.856 9
0.974 2 0.020 1 0.005 7 0.070 0 0.030 6 0.899 4
0.983 8 0.009 8 0.006 4 0.077 0 0.010 9 0.912 1
0.998 1 0 0.001 9 0.031 4 0 0.968 6
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Fig. 2 Liquid-liquid equilibrium data of ternary system
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water-thioglycolate-isopropanol at different temperature
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Table 5 UNIQUAC & NRTL model parameters for ternary liquid-liquid systems at 30 °C

Ay Ay Ay Ay Ay Ay
UNIQUAC 4.700 9 1.135 3 1.362 2 -1.896 2 1.153 1 4.586 4
NRTL(a=0.2) =7.7772 -0.5229 -3.054 6 1.602 7 -0.586 4 -9.374 9
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Table 6 The average deviations between calculated and experimental data for liquid-liquid
equilibrium system at normal pressure and 30 °C
Ax, Axsy Ax* Axy Axy
UNIQUAC 0.001 4 0.000 9 0.000 6 0.000 7 0.006 2
NRTL 0.000 4 0.000 2 0.002 5 0.003 6 0.002 5
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Fig. 3 Curve of selectivity coefficients 8 at 30 °C
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