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Abstract: In this paper, the research progress of polymer gas separation membrane technology is reviewed from
the aspects of nanomaterial doping modification and new preparation technology development. The main methods
for improving the interfacial compatibility between different nanomaterials (GO, MOFs, and CNTs) and poly-
mer membranes are summarized. The new progress in the preparation of polymer composite membranes with
ultrathin selective layers is introduced. The research focus and development direction of polymer gas separation
membrane technology are prospected.

Keywords: Macromolecule; Gas separation membrane; “Trade-off” effect; Nanomaterial doping; Composite

membrane

JRE o3 B B e — Bl B B AR B R, )Tz
BT A A T UBE TR Oy BT AR ST,
FALE AR 2 8 L = A B O R R D
AR > A PR I ISR R B
R K A A AT B B B AT RE
R RAAR S R BT B H R BT 21 it
20 b FLUR RIS AR B HOR

0 T 5 AR A S S R R B AEL 119 1R R
AT R 59 SO o P BE L B B T BT AE
P A P A LB R B2 L R G S A B AR
Yo TS0 2 B 5 A BB RS TEHLA K
JE AR RIS 4 T RERE TS R AT b R R AR
A AP P R R e B IR L B )Tz W T

%5 :2022-01-23 ; & 8] : 2022-04-18

MRS B U A R BRI A4 T
AT LA D6 750 L 0 L L B 4 TR
BRI B PERE B2 . Tl R 7 22 X 5 ) 7
WA S) B HE AR A T O 5 R LT % LA
SRR SR B R TR B R 2
WO T B S07 18
1 BN FRSEZSENE

SRAER A TS B R B B T 5%
A48T B R BT 19 1L 25 45 K 5 VAR O L R
BT A TR 75 5 I e A A L 8 i L
T 43y 3 A ORI 0 5 6 P

- OB e 2 F e B P 4 5 i

TEE BN LB (1995-), 5, BB TR UM, A+, M F U M Z A B ARBESE . E-mail: anshaohang274@163. com
CEIRBER NGRS E Q977 B s b i R AU R AR . E-mail : 13426135535@163. com

doi:10. 14028/j. enki. 1003-3726. 2023. 01. 001



N

.2 . =

%

i LS SR I YT BOR R e = R AT .
1R SRS o BUR Y i R 2y = A B 2R
— By B A O 1l B i 1B R R — )
AL SE B R 80 o 1 2 TR 9 A 5 2 B B
SR A JR PN 9 B2 22 B ) 22 B A TR A
W S ARG B = B UM RO
I3 —MFFAR . 200 -3 BOIOR I B R
SRS FAE R A F P i B

e O e}
e OO
e o0 09
Stepl
[ ]
° °® ® o
Step2 . © 00 o
[ ]
o o° ® o
Step3
(@] (@] (o]
o [O2Ne)
B 1 RmY LR 2 E
Figure 1 The schematic diagram of the

dissolution-diffusion mechanism
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Figure 2 The schematic diagram of the mechanism of
facilitated delivery (Reprinted with permission from
Ref. [7]; Copyright 2016 The Royal Society
of Chemistry)
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Figure 3 The relationship between the permeability and
selectivity of different polymers to N, /NF,
(Reprinted with permission from Ref. [9]; Copyright
2015 Elsevier B. V.)
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Ref. [20]; Copyright 2016 AAAS)
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Figure 5 The molecular structure of GO-MDI-EDTA and its mechanism of action during gas permeation
(Reprinted with permission from Ref. [21]; Copyright 2021 SAGE Publications)
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