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Abstract: As the importance of low-energy and high-efficiency gas separation has increased in industrial processes, poly-
mer membranes have attracted attention because they do not require phase transition and are suitable for modular process
design. However, in zeolitic imidazolate framework (ZIF)-8 mixed-matrix membranes (MMMs), insufficient interfacial
control can lead to unstable dispersion, aggregation, and incomplete interfacial adhesion, resulting in nonselective void
formation and reduced selectivity, thereby limiting their practical applicability. This review focuses on ZIF-8 MMMs and
examines how the ZIF-8—polymer interfacial structure regulates thermal stability and gas transport properties. Further-
more, this review summarizes approaches for improving performance reproducibility based on surface functionalization,
compatibilizer incorporation, and optimal filler-loading window design, and proposes interfacial design directions for
practical process applications.
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Figure 1. Interface-controlled gas transport in ZIF-8 MMMs.
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Figure 2. Representative cross-sectional and surface SEM images
showing morphology and ZIF-8 dispersion changes in Pebax MH-
1657/Z1F-8 MMMs. Reproduced from Ref. 36, Lasseuguette, E. ef
al., Membranes, 2022, 12, 584. ©2022, MDPI.
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Figure 3. (a) DSC and (b) TGA curves of Pebax/ZIF-8 MMMs at
different ZIF-8 loadings. Reproduced from Ref. 45, Eljaddi, T. et
al., Membranes, 2022, 12, 836. ©2022, MDPI.
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Figure 4. TGA curves of ZIF-8 nanoplates and ZIF-8-Matrimid
MMMs with different ZIF-8 nanoplate loadings. Reproduced with
permission from Ref. 48, Jia, Y. et al., ACS Appl. Mater. Interfaces,
2024, 16, 37100-37110. ©2024, American Chemical Society.
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Table 1. CO,/N, Separation Data of Pebax-based ZIF-8§ MMMs Under Dry Pure-gas Conditions at 25°C and 1 bar

Polymer Filler/system Loading (wt%) PCO, (Barrer) CO,/N; ideal selectivity Ref.
Pebax 2533 ZIF-8@GO 6 249 47.6 55
Pebax MH1657 NH,-ZIF-8(10) 6 163.8 62.0 56
Pebax 4033 PDA@ZIF-8 15 220.06 56.14 57

Table 2. CO,/CH, Separation Data of Pebax MH1657-based ZIF-8 MMMs Under Humidified Mixed-gas Conditions at 25 °C and
2 bar

Polymer Filler/system Loading (wt%) PCO, (Barrer)  CO,/CH, separation factor Ref.
Pebax MH1657 PSS-ZIF 7 528.0 36.0 58
Pebax MH1657 ZIF-8@AC-1 7 620 + 10 40+ 04 60
Pebax MH1657 Bio-ZIF 12 542 £ 6.0 40 £ 0.4 59
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