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Research on helium extraction process from natural gas with

co-production of ethane
ZHOU Jun'* , PENG Cao', WANG Xuan-qing®, PENG Jing-hong', LIANG Guang-chuan'
(1.Petroleum Engineering School, Southwest Petroleum University, Chengdu 610500, China;
2.Beijing Gas Group (Tianjin) Liquefied Natural Gas Co., Ltd., Tianjin 300450, China)

Abstract: In order to solve the problems of high energy consumption,large investment and low efficiency in single
cryogenic separation process for helium extraction from natural gas,the cryogenic separation process is combined with
membrane separation process for helium extraction to improve the purity and recovery rate of helium.At the same time,
natural gas ethane recovery process is also combined to maximize the utilization of cold energy, and a cryogenic
separation-membrane separation process for helium extraction from natural gas with co-production of ethane is
established. HYSYS software is utilized to simulate the combination process with co-ethane production,four independent
natural gas ethane recovery processes and the cryogenic separation-membrane separation, respectively. Simulation results
indicate that among four typical independent ethane recovery processes, GSP process has the highest ethane recovery
rate, reaching 90. 13%. The purity of helium increases from 66.77% to 99. 6% after the combination of cryogenic
separation and membrane separation. The established natural gas cryogenic-membrane separation helium extraction
process with ethane co-production can effectively integrate the recovery and utilization of cold energy, its total
compression energy consumption is 23. 10% lower than that of the post-expansion nitrogen cycle refrigeration helium
extraction process + RSV process,and the unit comprehensive energy consumption is 20. 46% lower.

Key words: ethane recovery; helium extraction through natural gas cryogenic separation; production of helium by

natural gas separation membrane; combined production process
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