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Table 1 The molecular structure of monomers
Dianhydride Dhamine
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Table 2 The permeabilities of polymides for CO,/CH,

Polyimide Peo, Pay, a0, /cH,
PMDA-B, 0.73 0.0888 8.22
FMDA-ODA 1.67 6.0971 12.2
PMDA-MDA 2.00 0.127 15.7
FMDA-DDS 2.31 (.153 i5.1
PMDA-TMPDA 9.67 2.40 4.03
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k2

Polyimide Peg, Peu, o, /cH,

BTDAR, | b.18 2.0106 16.9

BTDA-ODA 0.48 0.0273 17.6

BTDA-MDA 8.53 0.0303 17.5

BTDA-DDS 0.71 0.0406 18,2

BTDA-TMPDA £.03 0.273 3.77

BDA-B, 0. 761 0.0746 10.2

BDA-ODA 1.02 0.0739 13.8

BDA-MDA 1.54 9.119 12.9

BDA-DDS 1.86 6.1431 13.6

EDA-TMPDA 2.75 0.349 7.58

CPDA-B, 0.400 #.0251 16.3

CPDA-ODA 0.908 0.0361 2.9

CPDA-MDA 0.987 0. 0463 21.3

CPDA-DDS 114 0.8626 18.2

CPDA-TMPDA 1.98 0.187 10.6

BPDA-ODA( + ALO, ) 0.07 9,28 107 75.6

BDA-ODA( Insymmetric membrane) =751 1-6.78 1.1

BPDA-GDA( Insymmetric membrane) 1=58.2 1= 10.0 8.8

P:Permeation coefficient, unit:7.5% 167 “em’{ STP}+ cm/em® + 5+ Pa; ) : Permestion rate, snit: 7.5 % 18~ Pem? {STP)/
e+ s Pas Temperature: 35T , purity; CO, and CH, 99 %
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BOBRML. BEUE SRR, BRI AT, R B TR B, NE 2 B, SRS
IR, B} ODA>MDA > DDS> Be, (BEEBHEHI K . 24 43 7B A5 P 8017 85 3 9 LI
U, B F B R (B [ R R 5 F i O N BRBERE 21, B, 1 TMPDA 21
RS R BOSIER D, B FE, FEOUHAV AR TN E ad sk,
B IA AN 0 BRI BH, TMPDA B IR KN, BB L
B, MARXELEREB TS R EEmAREtiaRs.
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Table 3 The glass transition temperatures of polyimides { T, }

Dianhydride

Diamine PMDA BTDA BDA CPDA
Bz 577 137 287 385
COD 400,377,370 270,293, 280 258 283
MDA 390,379 290,283 269, 300
DDS 381 347, 300 272 340
TMPDA - 437 340 412
5 “HEMNEN

— R, MR AR BTN S R ER, > FROEMAESE, B
HERA EELREMNEEFFOLES, FUESHT, B#HNIRESRALET, MR
EREMSEAY I, HENRRTENESHETF F AR MKERRERI RN
#2), BRI BB FEREE, AN 5HE. i THE S iR B e aEBE
B, BRI TR M, BSUT. TEBERES ik 2 IE S, RIFa M
BDA.CPDA 7 % B; I By T2 49 3% 5tk . BDA-Bz, BDA-ODA, BDA-MDA, BDA-DDS, BDA-
TMPDA 4 PMDA % Bz.ODA, MDA, DDS, TMPDA RBEE T A2 AR HI L8, B2 T BDA-Bz b
PMDA-Bz %t CO, S 1ER & 4, HA¥ b PMDA Bl E K, 752 #4410, BDA-Bz >
PMDA-Bz, BDA-TMPDA > PMDA-TMPDA, BDA-ODA > PMDA-ODA, BDA-MDA <
PMDA-MDA, BDA-DDS< PMDA-DDS. BDA ¥l 5 BTDA R4 v 4, EZ S 4@, BDA
R BTDA ME S, fE X ¥ 7 H & BDA-TMPDA > BTDA-TMPDA 2 4F, BDA i
BTDA B ER . f£B S 5 H, BDA BB B T ik PMDA B E /|, {HEH BTDA HE X, M
TR A @, BDA I H  PMDA #1 BTDA B # E /. CPDA R BB T 5 PMDA,
BTDA, BDA # ., £ S &, CPDA & b PMDA AUf1 BDA B/, ifii b BTDA B K,
EEFEYE AT, CPDA B H. PMDA, BTDA #1 BDA IR E X . X RE b CPDA BRI A A H T
Btk NI#E . BTDA #1 BDA @935 X, BTDA #l BDA BRI B R rh R ARFE7E Rl
TEF LR, T CPDA FRTE M BB ERRNE A “HEM TR AR EE, W2,
CPDA 7% Bt T Bz iy % Bt 7% sh4E €t BDA 1 BTDA E /b, i B & $1 1 kL BDA 0
BTDA RIE X _

B8k, 7255 S 77, PMDA > BDA > CPDA > BTDA, fE 3 84 K 1@, CPDA >
BTDA >PMDA >BDA. fif & 8 BDA, CPDA H B8t T i BDA-ODA # & sl 100,

6 FNRE R

AT e, ¥ BPDA-ODA PN 5% B ALO, ¥ K RS8R, B FEEFR, X
% 5.25x10 "em®(STP)cm/cm? + s+ Pa, MiZE &4 aCOZ/CH‘il]Eﬁ 75.6. X [ gE—H& ALO,
MR RSP LT ES 766, ST 8080 ri e biER, FEE M ENE fEHT
B, SERIES 2R - EMME, NTES KGR EERENFEEETREEL, H
RHEE T S EEE; —E ALO, X CO, RAWMER, Bt @#48B3 CO, Mm@
CH, 97 X%, i CO, MBI FMM T CH, KL AES.
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THE EFFECT OF MOLECULAR STRUCTURE ON THE
PERMEABILITIES OF POLYMIDES

ZHANG Junyan, LIU Weimin, XUE Qunji
(Laboratory of Selid Lubrication, Lanzhou Institute of Chermical Physics,
Chinese Academny of Sciences, Lanzheu  730000)

Abstract Two new polymides with aliphatic group were synthesized. The aims are to break
through the limit which aromatic polyimide is primarily material as gas separation membrane
in polyimide membrane materials, and to look for gas separation membrane materials with
good permeability and selectivity. Meantime, the gas permeate behavior of the new polyimides
was also discussed. The relationship between permeation and structure of membranes were
discussed. A preliminary probe into the mechanism of CO, and CH, permeating through
polyimide membrane was done.

Key words (CO,, CH,, Separation, Polyimide, Membrane



