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Simulation and optimization of process for recovering hydrogen and
light hydrocarbon in purified methane gas
YANG Xiao-hang'”, GUO Ming-gang”" , DAl Yan®, XI Yuan®
( 1.Panjin Haoye Chemical Co., Ltd., Panjin 124123, China; 2.Liaoning Key Laboratory of Chemical
Additive Synthesis and Separation, Panjin Industrial Technology Institute, Dalian University of Technology,
Panjin 124221, China)

Abstract: A process that couples membrane separation with absorption is used to recover hydrogen and light
hydrocarbon in methane gas in order to improve resource utilization efficiency. Aspen HYSYS software is employed to
simulate and optimize the coupling process.Results show that the nitrogen cutting ratio is 0. 95, the pressure of membrane
separation unit is 1 900 kPa, the recovery rates of hydrogen and light hydrocarbon reach 91.56% and 89.48%
respectively , the molar fraction of hydrogen recovered is 95. 93% ,and that of C, in fuel gas is 1. 72%.Taking a refinery in
northeastern region of China as an example ,the economic analysis is carried out.The optimal membrane area is 1 964 m*,
the compressor power is 1 069 kW ,25. 09 million standard cubic meters of hydrogen can be recovered in one year, 10
147 tons of light hydrocarbon can be recovered a year, total recovery value reaches RMB 39. 54 million per year, RMB
34. 41 million of fixed investment is needed a year, the operation cost is RMB 6. 83 million per year, the economic benefit
can reach RMB 29. 76 million per year,and the investment return period is 13. 9 months.If the fuel gas pipeline network
in refinery needs to supplement natural gas,the purchase cost of natural gas should not exceed RMB 12. 56 million per
year so as to remain a good economy for the coupling process.
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