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Process simulation and optimization of the separation of
a methanol-methyl propionate azeotropic system by
coupled pressure swing distillation

ZHENG MingShi' SONG Ze> LI QunSheng'® AN YongSheng' ZHANG ShuPing'

(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. High School Affiliated to Peking University, Beijing 100080, China)

Abstract; In the process of transesterification of methyl propionate and n-propanol to produce n-propyl propionate,
a large number of azeotropes of methyl propionate and methanol are produced at the top of the reactive distillation
column, and methyl propionate needs to be recycled by separation. A coupled variable pressure distillation process
has been proposed to achieve this,and Aspen Plus process simulation software has been used to design and simulate
the process using the NRTL thermodynamic model. Taking the purity of the tower kettle product as the constraint
variable and the energy consumption of the high-pressure tower reboiler as the optimization target, the theoretical
plate number, feed position and reflux ratio were optimized. The optimized parameters were as follows: number of
theoretical plate for the atmospheric pressure column =31, mass reflux ratio =2.5, feed at position 9, feed plate
position of circulating materials at position 14 ; for the high pressure column, operating pressure =500 kPa, number
of theoretical plates =21, feed at position 13, reflux ratio = 3.3. Under these conditions, high purity-methanol
(99.95wt% ) and methyl propionate (99.94wt% ) were obtained. Compared with the traditional variable pressure
distillation, the coupled variable pressure distillation process can reduce energy consumption by 48. 8% .

Key words: methyl propionate; methanol; coupled variable pressure distillation; simulation and optimization; en-

ergy saving
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