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Global environmental problems induced by huge amounts of CO2 emissions have attracted increasing attention. Intergovernmental Panel on Climate Change (IPCC) has proposed a suggestion of reducing 49 % of CO2 emissions by 2030 to meet the target of limiting global warming. Membrane separation has been investigated as a promising strategy for carbon capture and storage (CCS) due to its properties of small footprint, environmentally friendly, high efficiency, and low cost, which shows the potential for upscaling. Polymers of intrinsic microporosity (PIMs) are attractive in gas separation for their high fractional free volume, while the relatively unsatisfied selectivity cannot be ignored. The molecular imprinting technique (MIT) is a versatile approach to introducing three-dimensional holes into polymer matrixes, which contain specific recognition sites to the templates (atoms, ions, molecules, or complexes). This work employed MIT to prepare a layer containing rich CO2 adsorption sites on the UiO-66-NH2 surface for fabricating PIM-1-based CO2 separation MMMs. The obtained MMMs showed good CO2/N2 separation performance with CO2 permeability of over 12,000 Barrer and CO2/N2 selectivity of about 32, which is beyond the 2019 Robinson upper bond. Moreover, with a filler loading as high as 13%, the membrane maintained good mechanical properties, indicating that the imprinted layer could improve the compatibility between filler and polymer matrix. The mutual benefit between MIT and MOFs presents their potential for the improvement of MMMs performance in the gas separation field.
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