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Simulation and optimization of methanol — methyl ethyl ketone
seperation via extractive distillation

AN YongSheng' XIE XiaoQiang' HU Nan® ZHANG XinHai'
SUN XueFei' FENG Kai' LIU Liang' LI QunSheng”"

(1. China Petroleum Pipeline Engineering Corporation, Langfang 065099 ;
2. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract ; In order to solve exisiting problems in the separation of the methanol —methyl ethyl ketone azeotropic sys-
tem, extractive distillation using chlorobenzene as a solvent has been employed, in conjunction with Aspen Plus
simulations. The optimum extractant was selected by calculating the relative volatilities of the three components
(methyl phenyl ether, methylbenzene, chlorobenzene) at infinite dilution. Total annual cost (TAC) was used as
the minimum objective function to optimize the operation parameters, such as the amount of extractant, the position
of raw material and solvent feed, and the number of theoretical plates. It was found that methanol and methyl ethyl
ketone could be efficiently separated, with the product purity exceeding 99.9% . After energy integration, it was
found that although the equipment cost increased by 32 800 yuan, the energy consumption cost of the reboiler of the
extractive distillation column was reduced by 438 600 yuan, and the TAC was reduced by 427 700 yuan. Therefore,
the application of chlorobenzene in the separation of methanol and methyl ethyl ketone by extractive distillation has
certain industrial significance. The results of this work can provide a reference for the design of other processes for
the separation of methanol and methyl ethyl ketone.

Key words: methanol; methyl ethyl ketone; extractive distillation; simulation study; total annual cost (TAC)
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