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Simulation and optimization of reactive distillation dividing wall
column process for dimethyl carbonate production
JIN Xin-peng, YE Qi-liang”™ , SUN Hao, YUAN Pei-qing
(School of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: To address the high energy consumption and low separation efficiency issues in the dimethyl carbonate
production process, this study proposes a reactive dividing-wall column process to replace conventional reactive
distillation process.A process model is constructed by means of Aspen Plus software to study systematically the influences
of feed location,the number of theoretical plates in the reaction section/rectifying section/stripping section, reflux ratio,
vapor split ratio,and liquid split ratio on product separation efficiency and energy consumption.The optimization results
demonstrate that the system achieves the optimal separation performance when there are 18 theoretical plates in the
reaction section,4 plates in the rectifying section,and 4 plates in the stripping section, propylene carbonate is fed at the
Sth plate, methanol is fed at the 20th plate,the mass reflux ratio is 0. 38, the vapor split ratio is 0. 8,and the liquid split
ratio is 0. 9. Compared with conventional reactive distillation process, the optimized configuration reduces energy
consumption by 22. 8% and decreases total annual cost by 15.95%.
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