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Table 1 Structure, permeation, and selection coefficient of polyimide gas separation membranes containing 6FDA
B & & (Bar) AR 5%
B 0 1 4 i 3 o
co, 0, N, 0,/N, CO,/N, 3C#k
CF,3
6FDA+BAAF NHZNHZ BAAF 370 66 16 4.2 23 [19]
6FDA-+DATri O‘O NH2 pATr 189 39 8.1 4.8 - [20]
NH3
. ape NH, . _
6FDA+FSBC 66.0 17.0  3.69 4. 60 [21]
FSBC
CFs
NH, \ N NH,
6FDA-TBDA+BBIA ?Q&ii TBDA C[N%Q BBIA 42.6 4 2 - 213 [22]
NH; NH,
O
PN -
6FDA+4MPD-+1PD NH; NH,  4MPD 1049.4 2116  — 3.5 1.2 [23]

6FDA+PDA

6FDA+NDA

6FDA+TBDA2

5%PEPHQDA+
95%6FDA+DAM

HyN N
N TBDA2
N NH,
o) o o)
g
10 e
o] O o)
PEPHQDA NH
I DAM
O NH;

35.29  7.43  1.43

771.4 132.6  33.8

o
0o

24.68  [24]

5.18 - [25]

4.0 23.8  [26]

3.9 22.8 [27]
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Table 2 Structure, permeation, and selectivity of polyimide gas separation membranes containing sulfonyl groups
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Table 3 Structure, permeation, and selectivity of polyimide gas separation membranes containing PIM structure

o % f (Bar) R B%
Rk 0 ] 11 26 RSR A WL _—
co, 0, N, 0,/N, CO,/N, 3k

NH, H

N N
6FDA- TBDA+BIA Q\:&ﬁ DA QWNHZ 20.8 3.6 0.96 — 212 [22]

NH, 2
H
NH, N N NH
6FDA-+TBDA-+BBIA N) TBDA @:N/ 2.6 4 2 - 213 [22]
TPDA1+4MPD :CEZD %jé—wz 4MPD 2389 627 107 5.9 - [
TPDA1
PIM-PBO-3 . N 0 248 42 8.3 5.1 30 [42]
OO0,
PIM-PBO-3
BTDA+FSBC 301 7.8 1.6 4.7 - [38]
DSDA-+FSBC 271 6.4 1.5 4.3 - [38]
PIM-P1-9 2180 295 94 3.1 23.2  [43]
PIM-PI-10 2000 280 91 3.1 25.6 [43]
PIM-PI-11 1523 208 65 3.2 23.4 [43]
6FDA-+FBPF 61.82 20 5.2 385  —  [44]
6FDA-+FSBC 65.94 16.95 3.69 4.60  —  [45]
ie® O N M
BPADA+TTSBIDA ! O O O O o HN \/O/ 56.3 9.4 18 52  —  [46]
BPADA

TTSBIDA
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() FHL i, DA 8T 2R G W () A e B A MR AR L 4t v 1 M A O o R R B R AR

MR AP AT AR IRGE R B, 51 40 224 5 A 41 B TPDAL-+4MPD Y B, 5 PIM 45 #) ) 58 Wk 0 i <
A 43 B 00335 3ok 0 v L A B MR /N, B PCO, = 2389Bar, PO, /PN, =5. 9, 5L 4 B 18 — R BF , 37 14
TREFEA 9,10- A5 K . AR ST K vT DU L oE kR T AR Y S TN R Sk R R ROAR Y
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2R AL 45 NaX il A7 ZIF-8 F A AL Ak (S10,) 94 K UKL i 2k 21 28 Bk ix B B e (PEBAD R & 9 bk il &
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Table 4 Structure, transmittance and selection coefficient of polyimide gas separation membrane with other structures

&1 B (Bar) TR 5%
S 4 oL 4 2 ~”
co, 0, N, O0,/N, CO,/N, 3C#
o FaC_CHs o
BSAA+ACTA 0 )@Qo BSAA M NH, ACAT - = = 1 = [7]
SoTaavles IR oSN
I~
I o)
SBFDA+DMN P ?}O o ssoa N )< )NH, DMN 703 161 33 4.9 - [48]
MMDA -+ TBDA? N y 5755, —  — - - [4]
MMDA 2!
5y o
FDDA+TBDA?2 FDDA o 703 — - - — 4]
NW TBDA2
N 2
o)
CFs
PI 3 80.43 — 2.78 — 2893 [50]
FaC CF,
0 o] NH,
CF.
BPDA-+TBDA g 0 0 O BPDA O O s TBDA 14.09 3.04 0.54 558 26.10 [24]
4 o) NH,
NH,
o} o} 2
CF
BPDA-+BTBDA o O O O  BPDA O O 3 BTBDA 30.23 7.28 1.35 5.39  22.39  [24]
4 O NH, CF,
W e OO
DOCDA-+BAPF a o] O Q 8.6 1.69 0.31 5.5 - [51]
O DOCDA ©  HN papr NH:
XS3 o 1.87 0.35 0.05 7.6  40.5 [52]
n
XS6 N O 2.38 0.61 0.10 6.4 25 [52]
eenpel!
n
0
NH.
ODPA-+ TMPDA 2 IMPDA g - - — 331 [53]
BPDA+DAM DAM 2.79 0.46 0.11 418  24.4  [54]
NH,
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Polyimide Membrane Structure and Gas Permeability

ZHAO Shi-jun', JIA Hong-ge'", LI Jun®, JIANG Peng-fei', XU Rui'
(1. School of Chemistry and Chemical Engineering . School of Materials Science and Engineering .
Qigihar University » Heilongjiang Key Laboratory of polymer base » Qigihar 161006 ,China ;
2. Qigihar Engineering College s, Qigihar 161005,China)

Abstract: With the development of science and technology, the utilization of fossil fuels is increasing rapidly. At the
same time, it also brings many environmental problems. For example. a large amount of CO, intensifies the greenhouse
effect and global warming. Therefore, the separation, recovery and reuse of CO, are of great significance to environmental
protection. Membrane separation technology has the advantages of no phase change, simple operation, low energy
consumption etc. and has good advantages in solving gas separation, recovery and reuse. Comparing different polymer
materials, polyimide is a mature and commercialized polymer material with good mechanical properties, heat resistance,
chemical corrosion resistance etc. , so it is widely used in the field of gas separation. The research status of the influence of
polyimide gas separation membrane structure on gas permeability at home and abroad is summarized, the latest research
progress of polyimide gas separation membrane containing fluorine atom, sulfonyl group, PIM structure and other
structures is introduced in detail, and the preparation of high-performance polyimide gas separation membrane in the future
is prospected.

Key words: Polyimide; Separation coefficient; Transmittance; Permeability; Monomer structure; Polymer structure
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