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Abstract: Oil and gas industry is an important industry concerned with ethane emission reduction, and membrane separation technology
is one of the important technologies to achieve high energy efficiency, low-cost recovery and emission reduction of methane. To address
the mixed emission of CH, and N, in the process of oil and gas production and transportation, this paper overviews the research progress
of polymeric membranes, inorganic membranes and MOF mixed matrix membranes in the field of CH,/N, separation. Then, the main
problems and their feasible solutions are analyzed, and the future research direction of CH,/N, membrane separation technology in oil and
gas industry is discussed. And the following research results are obtained. First, improving the separation performance of CH,/N, separa-
tion membranes is still the primary goal of current research, and it is necessary to explore the suitable pairing combination of MOF, ionic
liquid and other materials and matrix membranes by virtue of molecular simulation and machine learning. Second, it is necessary to take
into consideration the specific complex application scenarios in oil and gas industry and research the construction method of CH,/N, sep-
aration membrane modification layer, so as to improve the fouling resistance of membrane and ensure the membrane separation efficiency
and service life. Third, it is necessary to strengthen the research and development of substrate membrane materials matching with the sep-
aration membrane. Based on the research and development of membrane module, the process flow and operation parameters of membrane
separation shall be optimized by considering membrane material performance, separation effect and economic benefit comprehensively.
In conclusion, the related researches have been carried out for many years, but they are still in the stage of laboratory exploration, so it is
in an urgent need to develop a methane recovery method of "zero cost/negative cost" with high performance membrane materials as the
core, so as to achieve the "carbon neutrality" goal in oil and gas industry as soon as possible.

Keywords: Oil and gas industry; Methane emission reduction; Membrane separation; Polymer membrane; MOF; Mixed matrix mem-
brane; Permeability coefficient; Selectivity
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