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Selection of solvents for extractive distillation ( I )

Comprehensive fuzzy evaluation model

SONG Haihua, ZHANG Xuegang, FENG Guohong

(Chemical Engineering Research Center, Tianjin University, Tianjin 300072, China)

Abstract: In selecting the optimum solvents of extractive distillation, multiple factors should be considered
and the evaluation of these factors are often of fuzzy characteristics. In this paper a comprehensive fuzzy
evaluation (CFE) model was used for choosing the solvents. At first the membership functions of factors
influencing the solvent performance wversus the judgment grades were determined and the fuzzy evaluation
matrix, R, was given. Then the weight-distributed sets, A, were determined by multi-experts-scoring. At
last, the comprehensive evaluation results were obtained based on all factors considered, and the candidate
solvents were queued in the order of superiority. The CFE method was used to select the solvents of two
extractive distillation processes for separating benzene/n-heptane and ethyl acetate/ethanol mixtures

respectively, and the method proved to be successful with perspective industrial applications.
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Table 3 Properties of candidate solvents for separating benzene/heptane

Solvent Ss Sp r]/mPa .5 cp/k] « kg™l e K1 D F BP/K MW/g + mol ™!
DMSO 9. 666 0. 045 0.21 1. 95 slight low 462. 15 78. 15
furfural 7.210 0. 087 1. 15 1. 64 slight none 435.15 96. 00
DMF 4.33 0. 143 0.478 2.14 slight none 426. 15 73.10
ethandiol 49. 89 0.041 3.043 2.35 slight none 469. 72 62.08
acetic acid 8. 225 0.028 1. 020 2.42 low none 437. 20 60. 10
formic acid 6. 587 0.033 1. 000 2.15 moderate moderate 432. 50 46. 10

Note; DMSO—dimethyl sulfoxide; DMF—dimethyl formamide.
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Table 4 Judgment on solvents for separating benzene/heptane
Result DMSO Furfural DMF Ethandiol Acetic acid Formic acid
A evaluation result 0.1570 0.1781 0.1719 0.1637 0.1682 0.1612
order of superiority 6 1 2 4 3 2
As evaluation result 0. 1583 0.1731 0. 1587 0.1734 0.1733 0.1632
order of superiority 6 3 5 1 2 4
A evaluation result 0. 1581 0.1747 0.1669 0.1742 0.1758 0.1503
order of superiority 5 2 4 3 1 6
RS DBZBRCE/IEMNEEBETER
Table 5 Properties of candidate solvents for separating ethyl acetate/ethanol
Solvent Ss Sp 7]/mPa s c,/k] + kg7t K! D F BP/K MW/g +» mol ™!
n-decane 18. 060 0.053 0. 454 2.24 low none 428. 4 142. 32
dichlorobenzene 7.028 0.129 0.595 1.13 high low 443. 4 147. 08
ethylbenzene 3.125 0. 141 0.353 1. 21 moderate none 409. 3 106. 18
xylene 3.112 0. 155 0.336 1.25 moderate none 414.3 106. 18
cumene 4. 068 0.137 0. 430 1. 26 moderate none 431. 8 120. 21
methylcumene 4.177 0.124 0. 489 1.23 moderate none 459. 6 134. 24
%6 HWMZEMZE/ZEENNTHLER
Table 6 Judgment on solvents for separating ethyl acetate/ethanol
Result n-Decane Dichlorobenzene Ethylbenzene Xylene Cumene Methylcumene
A evaluation result 0.1102 0.1107 0. 0874 0.0917 0.1002 0. 0981
order of superiority 2 1 6 5 3 4
A, evaluation result 0.1225 0.1136 0.0874 0. 0864 0.1029 0.1025
order of superiority 1 2 5 6 3 4
A, evaluation result 0.1096 0. 1050 0. 0834 0.0910 0.0974 0. 0949
order of superiority 1 2 6 5 3 4
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