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Separation of water/isopropanol/n-propanol system by
pervaporization coupled extractive distillation

LIU Kang, ZHANG Xue-hui, ZHANG Si-yuan, ZHANG Qing-rui
(College of Chemical Engineering, Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract : Water/isopropanol/n-propanol azeotropic system will be generated in the process of propylene hydration
to produce isopropanol.The efficient recovery of organic products and additional products in the azeotropic system is the
research highlight in the separation field. Dimethyl sulfoxide is selected as the extractant through quantum chemical
calculation. A conventional extractive distillation process is established by utilizing Aspen Plus V12 software, and the
products meeting the industrial requirement are successfully separated. The pervaporation technology is employed for
energy saving renovation ,and the pervaporation-extractive distillation coupling process (PV-ED) is further proposed.The
economic performance, environmental performance and thermodynamic efficiency of the process are evaluated and
compared by calculating the annual total cost (ATC), gas emissions (M, ) and exergy efficiency. Calculation results
show that the TAC of PV-ED process is 21. 31% less than that of ED process, M, is 38.83% lower, the overall exergy
loss is 541. 46 kW lower,and the exergy efficiency is 7. 01% higher.
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