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Simulation of duplex vacuum pressure swing adsorption ( duplex VPSA)

process for air separation
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( Chemical Engineering Research Center, State Key Laboratory of Chemical Engineering, School of Chemical
Engineering and Technology, Tianjin University, Tianjin 300072, China)

Abstract; The Duplex reflux vacuum pressure swing adsorption process ( Duplex VPSA') combines the light and
heavy reflux with intermediate feed location,which can both obtain light and heavy product at the top and bottom of the
bed, respectively. The two-bed Duplex VPSA for air separation is simulated by Aspen Adsorption software using Li-X
zeolite. A six-step cycle is used with the feed/light reflux, pressurizing pressure equalization, heavy product
pressurization, heavy reflux/adsorption, depressurizing equalization and countercurrent depressurization. The adsorption
and desorption pressure are 200 kPa and 57 kPa, respectively. The purity and recovery of O, reach 98.08% and
90. 32% ,respectively. At the same time, the purity and recovery of N, are 97.57% and 98.89% , respectively. The

influences of different feed locations, feed gas flowrates and reflux ratios are studied for the purity and recovery of O, and
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N,. The Duplex VPSA can get both O, and N, with high purity and high recovery.

Key words: duplex PSA; air separation; simulation
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