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Abstract: The development of high-performance CO,/CH, separation mixed matrix membranes has positioned the

preparation of ionic liquid-@ metal-organic framework (IL@ MOF) composites as a prominent area of research.Utilizing

dichloromethane as the activation medium , L@ ZIF-8 composite materials with varying loading of [ BMIM | [ BF, | were

synthesized via the “ activation-impregnation” method. These composites were incorporated as fillers into polysulfone

(PSF) to fabricate mixed matrix membranes. A systematic investigation was conducted to assess the structural

characteristics of the filled particles and their influence on the CO,/CH, separation performance of the membranes.

Findings indicate that ionic liquids can be stably incorporated within the ZIF-8 sodalite (SOD) cage, resulting in the

uniform dispersion of the IL@ ZIF-8 filler within the PSF matrix and demonstrating favorable interfacial compatibility.The
IL@ ZIF-8/PSF-2 membrane , featuring an IL loading of 2. 64 and a filler content of 10% , exhibited optimal separation
performance : CO, permeability increased by 56% compared to the pure PSF membrane , achieving 15. 09 Barrer, while the

CO,/CH, separation selectivity improved by 52% to 42.5. Research into the adsorption and diffusion mechanisms

suggests that the synergistic effect arising from the selective adsorption and diffusion sieving of the IL@ ZIF-8 fillers

constitutes the primary mechanism for enhancing the separation performance of mixed matrix membranes.
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x4 AELBBZEFHESERN 25°CTH
CO, .CH, Langmuir W% [t 2%

CO, CH,
JEAE
Cy b R? Cy b R?
PSF 18.081 0.00552 0.996 1.636 0.00973 0.995

ZIF-8/PSF  41.727 0.00214 0.997 7.137 0.00260 0.999
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