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Simulation for separation of acetonitrile-water by conventional pressure-swing
distillation and pressure-swing heat integrating distillation

GAO Xiao-xin" , WANG Tian-yu, CHEN Meng-yuan, LI Tao, YANG De-ming
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: The separation of acetonitrile-water mixture is simulated by Aspen Plus software using conventional
pressure-swing distillation process and pressure-swing heat integrating distillation process , respectively.Selecting UNIQUE
physical property method to calculate, taking the lowest energy consumption as the objective function and meeting the
requirements that both the mass fractions of acetonitrile and water are not less than 99% , the conventional pressure-swing
distillation process and the pressure-swing heat integrating distillation process are analyzed to determine the optimum
process.As for the conventional pressure-swing distillation process,the number of theoretical plates,the feed plate and the
reflux ratio are 14,9" plate and 1. 1, respectively in the high pressure column;and the number of theoretical plates, the
feed plate and the reflux ratio are 12,8" plate and 1. 6, respectively in the atmospheric column. As for the pressure-swing
heat integrating distillation process, the feed plate and the reflux ratio are 7" plate and 1. 17 respectively in the high
pressure column;and the feed plate and the reflux ratio are 8" plate and 1.6 respectively in the atmospheric column.
Compared with the conventional pressure-swing distillation process,the pressure-swing heat integrating distillation process
can reduce energy consumption of the reboiler by 49. 75% and energy consumption of the condenser by 51.53%.1In
addition, it is not necessary to add reboiler and condenser.
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