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Fig.1 "Two-step" synthesis route of polyimides
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Fig.2 Structural formula of SADAF diamine monomer
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Fig.3 Structural formula of TMID diamine monomer
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Fig. 4 Structural formula of 6FDA/BTDA-TMPD
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Table 1 Gas permeability and ideal selectivity of PIs

ot Ui ARIB I 7B /barrer LIS FEY Sk
He H, N, 0, CH, CO, HY0, CO/CH, H/CH, O,N,

6FDA-SADAF 87 1.20 73 0.61 31 51 6.2 [18]
PMDA-TMID 535 58.00 232.0 76.00 1190 16 4.0 0.21 [19]
6FDA- TrMPD 407 2530 914 23.00 498 45 22 18 3.6 0.25 [37]
6FDA-TtMCA 193 552 264 320 144 7.3 45 61 48 0.21 [37]
6FDA-TrMSA 56 0.60 38 031 19 14.7 61 180 6.3 0.14 [38]
6FDA-mPDA 59 46 0.62 3.6 020 14 12.7 70 230 5.8

6FDA-DAP 45 38 0.37 25 0.2 11 152 92 317 6.8 [39]

6FDA-DAR 43 34 0.28 19  0.09 8 17.9 94 400 6.8
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Fig. 12 Structural formula of TPDA, TDA1-DMN and
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Fig. 13 Structural formula of TNTDA, TBDA1 and DAT
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PE&E B PT, ¥4 T PLAY A A AREL, dEmidtes T
PI SR B BN, H— SRR ARk
FFLh, BEIFA R e 25 51 A PL R, (45 PI
I B R A5 o AR 18 8 M R g ek B M 2 R ROk A F
FaH

3 RE

UEAFAR, AERY PTEAY SUAR 7 B L REBIE T A
THERBERE. PLIT T4 B AU X B &
SPHEROGEW, NI, A7 PLAE EEE R JRAE
BEERAVAZ B RE Z 18] 19 5C R % = HERE PLAUA
Oy AR BB R T S FESEBR H]
Pl A, W R B ENE . Rk
HZ T8 PSR AR & SR

R 2 PIM-PIs HiSE IR EFE
Table 2 Gas permeability and ideal selectivity of PIM-PIs

oy LS AIB 3 75/ barrer PRARE BRI FFV Bt
He H, N, 0, CH, CO, H/O, CO/CH, H/CH, OyN,
6FDA-HTB 167 2.26 13.6 0.92 67 73 181 6.0 [49]
SBI-HTB 467 16.6 75.7 16.3 466 29 29 4.6
Bio-TBPI-1 480 1088 64 251 59 1352 4.3 23 18 3.9 0.210 [50]
Bio-TBPI-2 528 1248 62 267 59 1384 4.7 23 21 43 0.212
TPDA-mPDA 251 431 13 65 11 349 6.6 32 39 5.0 [54]
TDA1-DMN 1182 3050 182 783 216 3700 3.9 17.1 14.1 43 [43]
TDAi3-DMN 913 2233 160 594 211 3154 3.8 14.9 10.6 3.7
TNTDA-TBDA1 258 15 75 12 397 31.7 4.88 0.181 [55]
TNTDA-DAT 776 32 159 24 728 29.7 4.93 0.214
Matrimid 0.4 2.1 0.3 9.6 36 6.4
PIM-1/Matrimid (5:95) 0.4 2.6 0.3 12 35 6.6
PIM-1/Matrimid (10:90) 0.6 34 0.5 17 34 6.1
PIM-1/Matrimid (30:70) 1.9 11 1.8 56 31 5.8
PIM-1/Matrimid (50:50) 5.7 31 5.5 155 28 5.4 [56]
PIM-1/Matrimid (70:30) 23.2 116 223 558 25 5.0
PIM-1/Matrimid (90:10) 100 400 122 1953 16 4.0
PIM-1/Matrimid (95:5) 166 632 240 3355 14 3.8
PIM-1 192 728 273 3815 14 3.8
PIM-PI-1/30 C 607 1360 110 400 157 1966 34 12.5 8.7 3.64
PIM-PI-1/10 C 562 1270 72 332 92 1732 3.8 18.8 13.8 4.61 0232 [57]
PIM-PI-1/-10 °C 502 1163 40 239 50 1385 4.9 27.7 233 5.98
PIM-PI-1/-30 °C 395 796 13 103 14 743 7.7 53.1 56.9 7.92
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Progress on Gas Separation Performance of Intrinsic Polyimide Membranes

CHEN Yufen, LIU Xueyuan, LI Huipeng, WU Di, HUANG Jie, TAN Jinghua, LIU Yiwu

( Key Laboratory of Advanced Packaging Materials and Technology of Hunan Province, College of Packaging and Materials
Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The ambient atmosphere in the package has an important impact on the performance of products.
Using suitable packaging materials to control the composition and content of the ambient atmosphere in the package
can effectively prolong the service life and storage time of products. In order to achieve excellent atmosphere control,
packaging materials need to have suitable gas separation properties. Polyimide has attracted extensive attention owing
to its excellent gas separation performance and thermal stability, but the gas permeation-selectivity balance problem
limited its wide application. The latest research progress of polyimide gas separation membranes is reviewed, focusing
on how to achieve the performance tuning of polyimide dense membranes and microporous membranes through
molecular structure design, and provides an outlook on the development of polyimide-based gas separation membrane
materials.

Keywords: polyimide; intrinsic; molecular structure design; gas separation
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