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Fig. 1 Schematic diagram of the preparation method for ZIF-8/PSF composite membrane
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Fig. 4 SEM images of ¢ZIF-8 membrane and the corresponding ¢ZIF-8/5% PSF composite
membranes prepared with different ¢ZIF-8 precursor solution concentrations
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Table 1 Gas separation performances of ZIF-8/PSF mixed matrix membranes prepared by the direct blending method
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Fig. 5 (a) The top surface and (b) cross-sectional SEM
images of ZIF-8 (15%)/PSF mixed matrix membrane
prepared via the direct blending method
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(a) Single gas permeance of 0. 5 U ZIF-8/5% PSF membrane as a function of the gas kinetic diameter;

(b) comparison of the ideal selectivities and the Knudsen selectivities of the 0. 5 U ZIF-8/5% PSF membran

for separating different gas mixtures
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Table 2 Comparison of gas separation performance of different membranes

JEE A P(CO,)/GPU a(CO, /CH,) )R/ pm BN
ZIF-8 49 010 7.0 — [22]
ZIF-69 290 4.6 - [31]
ZIF-90 37.70 4.7 - [32]
ZIF-7 32.8 0.93 - [33]
ZIF-8 1194 3.3 — [34]
ZIF-22 71. 64 0.8 - [35]
ZIF-90 122. 4 2.2 — [36]
ZIF-95 2010. 5 4.4 — [37]
Matrimid" 0.33 35.0 22 [38]
PSF 0. 20 19.0 37 [39]
P84 0.02 50. 0 50 [40]
PIM-1 63. 20 17.0 — [41]
ZIF-8/PSF 47. 80 25.7 — [42]
ZIF-8/PI/PSF 0. 31 42.0 65 [23]
MCM-41/PSF 0. 84 19. 6 24.5 [39]
Silica/PSF 0.28 18.0 70 [43]
ZSM-5/PSF/PI 0.01 2.9 200 [44]

NH,- MIL-125(Ti) /PSF 4.00 29. 2 7.8 [18]
MIL-101/ZIF-8/PSF 0.15 40.3 100 [45]
HKUST-1/SIC/PSF 0. 10 22.4 90 [46]

MIL-101(Cr)/PSF 0.61 25.3 58 [47]
ZIF-8/Matrimids/PI 0. 36 40. 0 55 (48]
ZIF-8/Matrimids 0.52 25.0 55 [49]
H-ZIF-8/PVC-g-POEM 6. 56 11. 2 95 [50]
ZIF-8/6FDA-BI 1.02 41.0 — [51]
ZIF-8/Pebax/PES 116 13. 8 — [52]
PEI-g—-ZIF-8/PVAm/MPSF 1790 40. 7 — [53]
APTES-ZIF-8/PEBA 194. 20 16.0 — [54]
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Study on preparation of ZIF-8/PSF composite membrane
and its CO, separation performance

CHENG Juanjuan', JIN Hua', LI Yanshuo'*

(1. School of Material Science and Chemical Engineering, Ningbo University, Ningbo 315211, Chinaj;
2. Zhejiang Huiyong New Materials Corporation, Ningbo 315211, China)

Abstract; Mixed matrix membranes (MMMs), composed of inorganic fillers and organic substrates, are
widely believed to play an important role in CO, separation. In this study, a layer-by-layer composite
technology was developed, that is, the ZIF—-8 layer with high adhesive strength to the porous support was
prepared by the dip coating and thermal conversion method, and then the ZIF - 8/PSF mixed matrix
composite membrane was achieved by coating PSF polymer solution on the ZIF - 8 layer. Due to the
excellent interfacial bonding strength between the membrane matrix and the coating layer, the ZIF-8/PSF
composite membrane showed CO,-preferred permeability. For equimolar CO,/CH, mixture separation, the
CO, permeance was 1. 5X107% mol/(m? + s » Pa) and the selectivity of CO,/CH, was 39. In addition, the
ZIF-8/PSF membrane exhibited satisfactory temperature and pressure resistance, and durability.

Key words: ZIF-8; PSF; composite membranes; CO, separation
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