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1 3- m-PDA 2 6- 150 mL
2 6-DAT Sinopharm Chemical Reagent Co. . 0.01 mol 2 6-DAT
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Fig. 1 Reaction scheme of copolyimides
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1.4.4 1358 em™' C—N 1064 cm™
3300 cm™! N—H O—H
P.
" 14
d L 2.2
1 6FDA-2 6-DAT/
mPDA 5%
MKS- T,
P
v s L dp Fox
P=3260 X4 X273.15 + T X 760p * i ,
a
1om om ;
oo P Dy Sy T, T, T,
Py = Dy ™ Sy
P 7.5%x 107 em’ STP e o o
DX cm )
—2, -1 -1 3 K . 3
cmem s - Pam V¥V cm
, 6FDA-TMPDA/
em™ T C p
mPDA T,
MPa d em L
em dp/di 3 . 6FDA-TMPDA/mPDA 6FDA-TMPDA/
a A B A B. 2 6-DAT >%
H, 0, N, CO, CH,5 500°C
99.999, 35°C 0.2 MPa. Table 1 Glass transition temperature and 5% weight loss temperature of
copolyimides
2 5% Weight loss
Pl T, C
2.1 termperature °C
: 6FDA-2 6-DAT 334 531
2 6FDA-2 6-DAT/mPDA 6FDA-2 6-DAT/mPDA 3:1° 327 533
1787 em™' C=0 6FDA-2 6-DAT/mPDA 1:1 * 319 537
1728 Cm—l C=0 6FDA-2 6-DAT/mPDA 1:3 ¢ 310 540
6FDA-mPDA 301 548
6FDA-2,6-DAT * In a molar ratio of diamines in a diamine mixture

o
6FDA-2,6-DAT/mPDA(3:1)* mm
6FDA-2,6-DAT/mPDA(1:1)* V W ¥ '
6FDA-2,6-DAT/mPDA(1:3)* m

6FDA-mPDA m

Transmittance (%)

4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm )

Fig. 2 FTIR-ATR spectra of 6FDA-2 6-DAT/mPDA copolyimides
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Fig. 3 T, of 6FDA-2 6-DAT/mPDA copolyimides
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2.3
6FDA-2 6-DAT/mPDA 2 6-DAT
N N-
DMF N N- DMAc 5
NMP THF PH >PC, >P
0O, >PN, >P CH, 5
2 Matrimid
5218 Ultem1000
2.4 16 10
2 6FDA-2 6-DAT/mPDA
Table 2 Gas permeability 6FDA-TMPDA/mPDA copolyimides at 35°C 0.2 MPa
PI P Barrer a
H, 0, N, CO, CH, H,/N, 0,/N, CO,/CH,
6FDA-2 6-DAT 81.96 8.83 1.53 39.59 0.69 53.45 5.76 57.41
6FDA-2 6-DAT* 102 10.3 1.83 34.0 — 59.7 5.04 —
6FDA-2 6-DAT/mPDA 3:1 64.99 5.22 0.87 23.87 0.37 69.61 6.09 63.92
6FDA-2 6-DAT/mPDA 1:1 43.56 3.67 0.58 12.94 0.18 78.36 6.33 71.13
6FDA-2 6-DAT/mPDA 1:3 31.02 2.45 0.38 7.96 0.11 82.50 6.52 72.35
6FDA-mPDA 27.32 2.08 0.31 6.55 0.085 89.31 6.81 77.07
Matrimid 5218 polyimide” 22.5¢ 1.32 0.18 — — 122¢ 7.2 —
Ultem 1000 polyetherimide 9.4¢ 0.41 0.05 — — 184¢ 8.0 —

* Data from Ref 18

> Tested at 25°C

¢ Tested at 35°C

cem® STP - em em™* s™% Pa”™!
Hopfenberg ~ Paul ”
1nP(‘npo]yimide = ¢llnP1 + ¢21nP2
Pcopulyimide P
¢
Py
lnf = ¢, 1nP1 + ¢21n7
P,
?B A B
PAI P~\2
Py Py
2
4 6FDA-DAT/mPDA
6FDA-mPDA
5  6FDA-mPDA
4 5
. 1991

4 Permeability coefficient for He © Ideal selective factor for He/N,

4

5

B 1
Robeson *

1 Barrer = 7.5x 1071

100

10

P(Barrer)

0.1

0.01

R O TVt~ w L
F O ..., G-
;-A~__.~& c-- 0.
E- O, O A _.
: TS o TrA— A
oo
f 0 H, v CO,
| © O, OCHy
AN,

00 02 04 06 08 10

6FDA-mPDA molar fraction
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'Fig. 5 Effect of 6FDA-mPDA content on the ideal selectivity
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Fig. 6  Performances of 6FDA-2 6-DAT/mPDA copolyimides

compared to Hy/N, trade-off limit
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SYNTHESIS CHARACTERIZATION AND GAS PERMEATION
PROPERTIES OF COPOLYIMIDES

WANG Lina CAO Yiming ZHOU Meiqging QIU Xiaozhi YUAN Quan
Dalian Institute of Chemical Physics ~ Chinese Academy of Sciences Dalian 116023

Abstract The goal of this work is to explore new polyimide materials that exhibit both a high permeability and a
high selectivity for specific gases. Copolyimides offer the possibility of preparing membranes with gas permeabilities
and selectivities not obtainable with homopolyimides. A series novel fluorinated copolyimides were synthesized with
various diamine compositions by chemical imidization in a two-pot procedure. Polyamic acids were prepared by
stoichiometric addition of solid dianhydride in portion wise to the diamine s .The gas permeation behavior of 2 2'-
bis 3 4'-dicarboxyphenyl  hexafluoropropane dianhydride =~ 6FDA -2 6-diamine toluene DAT /1 3-
phenylenediamine  mPDA  polyimides were investigated. The physical properties of the copolyimides were
characterized by IR DSC and TGA. Glass transition temperature increased with increase in DAT content. All the
copolyimides were soluble in most of the common solvents. The gas permeabilities coefficients decreased with
increasing mPDA content  however the permselectivity of gas pairs such as H,/N, O,/N, and CO,/CH, was
enhanced with the incorporation of mPDA moiety. The permeability coefficients of H, O, N, CO, and CH, were
found to decrease with the increasing order of kinetic diameters of the penetrant gases.6FDA-2 6-DAT/mPDA  3:
1 copolyimide and 6FDA-2 6-DAT polyimide had high separation properties for H,/N, O,/N, CO,/CH,.The H,
0, and CO, permeabilities were 64.99 Barrer 5.22 Barrer 23.87 Barrer and 81.96 Barrer 8.83 Barrer 39.59
Barrer respectively at 35°C and 0.2 MPa 1 Barrer=7.5x 10" em’ STP- cm em™ s™" Pa™'  and the ideal
selectivities of H,/N, O,/N, and CO,/CH, were 69.61 6.09 63.92 and 53.45 5.76 57.41 respectively.
Moreover all of the copolyimides studied in this work exhibited performance near lying on or above the existing
upper bound trade-off line between permselectivity and permeability . It may be utilized as commercial gas separation
membrane material .

Keywords O6FDA Copolyimide Permeability Gas separation



	F1: 


