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Fig.1. Chemical structure of polymers.
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Table 1 Physical properties of the UV-irradiated BTDA-BAPP and ODPA-
BAPP polyimide membranes

Irradiation time ~ Specific gravity ~d-Spacing ®  Tg °

Membrane °
[ min ] [—1 [ Al [°C ]
0 1.288 5.3 234
10 1.289 52 235
BTDA-BAPP 20 1.290 5.2 233
e 30 ] L2901 .. 32 .23
0 1.290 e 218
PA-
ODPA-BAPP 30 1.291 — 216

a: Mean inter-chain spacing, detennined by a wide-angle X-ray diffraction.
b: Glass transition temperature, determined by a differencial scanning calorimetry al a scanning
rate of 20K/min.

Table 2 Permeation properties for the various gases in the UV-irradiated BTDA-BAPP and ODPA-
BAPP polyimide membranes at 30°C

Irradiation Permeation rate * b Thickness
Membrane ---------oooooa-- e I Uy,
Atmosphere  Time [min] O, Ny H, COy (pum]
0 92.9 124 1610 489 130 43
i 10 826 106 1610 405 152 43
20 64.5 7.71 1270 311 164 56
BIDA-BAPE 0487 468 1240 200 266 48
0 73.0¢ 977¢ 1270¢ 384¢ 130¢ 61
vacuum
<. S 650 .. 345 M170 345 339 6L
0 98.9 15.2 1890 567 124 42
air 0 72.6°¢ 104 ¢ 1290°¢ 386°¢ 124° 61
ODPA-BAPP . 30 . 500 _.493 1280 200 260 . 61 .
vacuum 0 117 « 167 ¢ 2070 621¢ 124¢ 38
30 94.0 12.5 1640 482 131 38

a: Permeation rate x 1019 [cm3(STP)/cm2-sec-emHg]).
b: Ideal separation factor (RHy/RN,).
c: Calculated using the permeation rate in the non-treated membranes and thickness.
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Fig. 2. Variation in relative intensities Fig. 3. Dependence of the reciprocal permeabilities

(normarized A ¢g0 / A5 ) Of the UV- irradiated
BTDA-BAPP polyimide membranes compared
with that of non-treatment one and their depth
profiles, non-treated( @); UV-irradiated for 10
minutes([1); 20 minutes( A); 30 minutes( Q).

for Ho(M) and O(@) at 50°C on the reciprocal
membrane thickness in the BTDA-BAPP polyimide
membrane irradiated for 30 minutes, open symbols:
in the non-treated one.
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Table 3 Du’al-modé sorption parameters for CO 12 'in the
yi

F3WRLATIGIEE /89 A —  UV-irradiated BTDA-BAPP and ODPA-BAPP pofyimide
. ‘ bra 35°C
&——6‘ 43_]‘:“0'“{;}'7‘]‘-7;(;[}(%‘5}% membranes at - -
Irradiation time a . b c
DFRFIAHE LW 5L DT, Membrane [ min ] Kp Cu b
REFEDFHBETH S, MR 0 0.64 240 030
43 FEIZCBWT FOEEHZ X BTDA-BAPP ;g 0.61 25.5 0.25
B ZALIERIBE O 2R L 720 F - ool XY o
AROR (YD) 4 | A SR N 0 L e S o5
‘ .. ODPA-BAPP : : :
A & RIS, BRI T 0fbE 30 068 296  0.19

B B D R 7 G R b B L e e e e STy o s (Polymery i
'ﬂ:b: J:t ’\j( % tC %) D VC&) - fCo > c: Hole affinity constant {atm-1}
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