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Abstract: In order to achieve carbon peak and carbon neutrality, it is necessary to develop CO, capture, storage and

N

resource utilization (CCUS) technology to control CO, emissions. As one of the most common gas separation technologies,
membrane-based separation has been widely used in the CO, capture of flue gas from power plants and the purification of
natural gas. It has the advantages of low energy consumption, easy operation, small site area, easy expansion and low
operating costs, compared to absorption, adsorption and cryogenic methods. However, pure inorganic membranes and
polymer membranes can hardly be used in large-scale applications for their own shortcomings. The development of
composite membranes with superior gas separation performance has become the hotspot.The research progress of composite
membranes on CO, capture was reviewed. Being sorted by their structures, composite membranes include mixed-matrix
membranes and supported liquid membranes. The separation performances of different composite membranes were
compared. Based on their advantages and disadvantages, the key issues restricting the development of composite
membranes were analyzed and discussed. Finally, the development direction of composite membrane-based gas separation
technology was also prospected.
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Tab.1 Comparison of mixed matrix membranes with solid fillers

on CO, separation

sonappr OB e B
GO/HCM 474 56.0 [12]
ZIF-8/Pebax 100 60.0 [13]
ZIF—67/Pebax 162 81.0 [14]
MIL-101/Pebax 71 47.0 [15]
MIL-53/Pebax 129 58.0 [16]
OH-ZIF/Pebax 273 38.0 [17]
NHZ—MIL—IOI/Pebax 74 43.0 [15]
NHZ—MIL—53/CA 53 23.0 [18]
NHZ—MIL—53/PebaX 149 55.0 [16]
COF-5/Pebax 493 49.0 [19]
SNW-1/PIM-1 7 954 20.0 [20]
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Tab.2 Comparison of mixed matrix membranes with liquid

AT

fillers on CO, separation
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SO A 13T PR i Tw
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Tab.3 Comparison of ternary mixed matrix membranes

on CO, separation

CO,MB%E  CO/N, COJ/CH, ZB%

5 PEBamer  HFEHE R SR
Pcbax/II_‘s/l\liZnFc:‘O4 300 248.0 — [56]
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Matrimid/PEG 200/ZSM-5 11 — 60.0 [59]
Pebax/[Hmim][NT{/LDHN 644 — 340  [55]
PES/EMIM|NTE,/h-BN 747252  — 18 [54]
PES/[EMIM][Nsz]/MOSz 153112 — 1.4 [54]
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Tab.4 Performances of supported liquids membranes

on CO, separation
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Tab.5 Performances of 2D material-based supported liquid

membranes on CO, separation
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