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Hydrogen purification by multi-bed pressure swing adsorption

technology and its optimization
LIU Ji-shun, LI Ke-bin "
(School of Materials and Chemical Engineering, Sichuan University of Science & Engineering, Zigong 643000, China)

Abstract: A five-tower multilayer bed test 5-1-3P is established with activated carbon and 5A molecular sieve as
adsorbent, the mixture of H, ,CO and CO, as a three-component gas source. The influence of pressure swing adsorption
(PSA) process parameters on the hydrogen production is studied by single factor test and response test. The effects of
adsorption pressure ,adsorption time and feed rate on the purity (vol) and recovery of H, are analyzed. Response surface
methodology is used to analyze and optimize the process parameters. Th results show that the purity (vol) of hydrogen is
greatly related to the adsorption pressure,the adsorption time and feed rate in a descending order. The purity (vol) and
yield of hydrogen are 99.987% and 73.52% respectively, under the following conditions: 0. 85 MPa of adsorption
pressure 80 s of adsorption time and 14. 5 L/min of feed rate. Moreover, the relative error between the test value and the

forecast value is very small. It indicates that the quadratic regression equation model can be used to truly reflect the test
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results and to analyze and forecast the process conditions of PSA hydrogen production by compound bed.

Key words: multilayer bed; PSA; response surface methodology; process optimization
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