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Determination and Correlation of Liquid-Liquid Equilibrium Data
for 1,1,2-Trichloroethane-DMF-Water Ternary System

Zhu Jingjing, Shen Yanbo, Cui Qingshuai, Fu Gengtao,Lin Jun
(School of Chemistry and Material Science,Nanjing Normal University , Nanjing 210023 , China)

Abstract : The liquid-liquid equilibrium of 1,1,2-Trichloroethane-DMF-Water ternary system was determined at 30 °C,
40 °C ,50 °C and ordinary atmospheric pressure,the phase compositions and the phase equilibrium curve of this system
were obtained. The experimental data were correlated by using UNIQUAC and NRTL models. The agreement between cal-
culated data and experimental data is satisfactory. The selectivity coefficients of the solvent to solutes were calculated , and
the results show that it is entirely feasible to separate 1, 1, 2-Trichloroethane-DMF system by using liquid-liquid
extraction technique with water as solvent.
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Table 3 Liquid-liquid equilibrium data of ternary systeml ,1,2-Trichloroethane-DMF-water at different temperature
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0.3937 0.4312 0.1751 0.2233 0.4666 0.310 1 0.3986 0.4200 0.1814 0.2727 0.4419 0.2854 0.4282 0.4009 0.1709 0.3230 0.4200 0.2570
0.4953 0.3706 0.1341 0.1419 0.4256 0.4325 0.4580 0.3874 0.1546 0.2008 0.4256 0.3736 0.5032 0.3543 0.1425 0.2755 0.3981 0.3264
0.6106 0.2858 0.1036 0.0882 0.3790 0.5328 0.5297 0.3403 0.1300 0.1503 0.3925 0.4572 0.5857 0.2965 0.1178 0.2430 0.3734 0.3836
0.6753 0.2346 0.0901 0.0534 0.3457 0.6009 0.6042 0.2830 0.1128 0.1067 0.3642 0.5291 0.6377 0.2558 0.1065 0.2170 0.3365 0.446 5
0.7297 0.1981 0.0722 0.0383 0.3253 0.6364 0.6839 0.2314 0.0847 0.0690 0.3102 0.6208 0.6840 0.2238 0.0922 0.1673 0.288 1 0.544 6

v 0.7690 0.1694 0.0616 0.0318 0.2730 0.6952 ot 0.7045 0.2116 0.0839 0.0560 0.2318 0.7122 ne 0.7482 0.1806 0.0712 0.1449 0.2528 0.6023
0.8344 0.1135 0.0521 0.0237 0.2148 0.761 5 0.7466 0.1836 0.0698 0.0364 0.1926 0.7710 0.7797 0.1575 0.0628 0.1007 0.2007 0.698 6
0.8960 0.0705 0.0335 0.0167 0.1565 0.8268 0.8168 0.1285 0.0547 0.0231 0.1510 0.8259 0.8143 0.1285 0.0572 0.0888 0.1546 0.756 6
0.9482 0.0316 0.0202 0.0132 0.0471 0.9397 0.8740 0.0847 0.0413 0.0212 0.1196 0.8592 0.8716 0.0793 0.0491 0.0732 0.1255 0.8013
0.9897 0 00103 00392 0 0908 0.9780 0 0.020 0.0298 0 0.9702 0.9742 0 0.0258 0.0491 0 0959
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Table 4 UNIQUAC & NRTL model parameters for ternary liquid-liquid systems at 40 °C
A Ay A Az Ax Az
UNIQUAC -3.233 1 0.0715 -0.112 4 -0.3112 -0.827 1 -0.171 9
NRTL(a=0.2) 3.0317 1.052 7 0.809 9 1.124 2 0.697 2 0.507 8

£S5 40 CT1,12-=Z&Zk%(1)-DMF(2)-k(3) =R B FEF RITEESIRENFHRE
Table 5 The average deviations between calculated and experimental data for liquid-liquid equilibrium system

at normal pressure and 40 °C

Ax; Ax; Axl Ax) Axf
UNIQUAC 0.000 9 0.000 4 0.000 6 0.000 7 0.002 8
NRTL 0.001 4 0.000 9 0.000 7 0.003 3 0.002 5
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