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Fig.3  Optimization process of extractive distillation
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Fig.9 Flowsheet of the heat-integrated pressure swing distillation process
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distillation process
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Simulation and optimization of special distillation for the separation
of the methyl ethyl ketone-water azeotrope system

ZHOU Cheng' ZHENG YuYang' HU Nan' GU JunJie® LI QunSheng'”

(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029 , China;
2. School of Engineering and Applied Science, Carleton University, Ottawa K1S5B6, Canada)

Abstract: Due to the existence of an azeotrope, the separation of methyl ethyl ketone-water mixtures has always
been a challenging problem in industrial production. In this paper, extractive distillation and pressure swing distil-
lation are used to simulate and optimize the separation process. The target mole fraction is 99. 9% of the methyl
ethyl ketone product, with the minimum total annual cost (TAC) as the objective function. Optimization was car-
ried out by the sequential iteration method, and the minimum calculated TAC was 6. 569 x 10° US dollars. By ana-
lyzing and comparing the relative volatility of three common extractants at infinite dilution, ethylene glycol was cho-
sen as the extractant, and the optimal amount of extractant, the number of theoretical plates and the feeding posi-
tion were obtained. The proposed thermal integration scheme for the conventional pressure swing distillation process
reduced the total annual cost by 27. 1% . Finally, by comparing the total annual cost of the three separation proces-
ses of extractive distillation, pressure swing distillation and thermal integrated pressure swing distillation, the total
annual cost of the extractive distillation process is reduced by 21. 5% compared with the thermal integrated pressure
swing distillation process. The results show that, in terms of economy, exiractive distillation is more suitable for
separation of the methyl ethyl ketone-water azeotrope than heat-integrated pressure swing distillation.

Key words: exiractive distillation; pressure swing distillation; methyl ethyl ketone; simulation optimization; ener-

gy integration; total annual cost (TAC)
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