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Tab. 1 Temperature effect on permeabilities® and selectivities for H,/N,
. and O,/N, gas pair in SiDA-BDA membrane

30 60 75 90
Py, 8.38 14.6 17.6 23.7
Po, 0.677 1.21 1.68 2.13
Py, 0.109 0.238 0.351 2.13
Py, /Py, 76.9 61.3 50.1 44.3
Po,/Pxy, 6.21 5.08 4.79 3.98

a: Barrer, 1 Barrer =1 X 107%cm3(STP) » cm/cm? - sec » cmHg

M 1 HRBEEFT DR, SKNELIRE P %i%ﬁmﬁ%ﬁﬁk, 30°C B Py, 24
8.38Barrers, 90°C K #4KZ| 23.7Barrers; £ET 182%,i ou,~, NH 30°CEHA 76.9 [
fRE] 90°C BFHY 44.3, KT 42%. T, MBI FEALSBRERRTIESEKES
AR, [SERNEESEARABERBENFASHERK, RRABEREE, 545 F# R SkY
K, BERTHFERROSE M N, EBLEE.
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Tab. 2 Temperature effect on diffusivities® and selectivities for
H,/N, and O,/N, gas pair in SiDA-BDA membrane

T(°C) 30°C 60°C 75°C 90°C
Dy 8.33 17.4 23.1 34.7
Doi 0.124 0.365 0.579 0.868
Dy, 0.043 0.145 0.248 0.434
Dy,/Dy, 194.2 120.0 93.1 80.0
Do,/ Dy, 2.89 2.52 2.33 2.00

b: 1077cm?/sec

Tab. 3 Temperature effect on solubilities® and selectivities for
H,/N, and O,/N, gas pair in SiDA-BDA membrane

T(C) 30°Cc 60°C 75°C 90°C
SH, 10.1 8.43 7.59 6.82
So, 54.6 33.2 29.1 24.5
T8N, 25.3 16.4 14.2 12.3
Su,/SN, 0.400 0.514 0.535 0.554
So,/8x, 2.16° 2.02 2.05 1.99

c: 7.5 X 107%cm3(STP)/cm? - Pa
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Fig. 1 Arrhenius correlations of per-
meability coefficients of H,, O, and N,
in SiDA-BDA at 30—90°G
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Fig. 3 Arrhenius correlations of solubi-
lity coefficients of H,, O, and N, in
SiDA-BDA at 30—90°C
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Fig. 2 Arrhenius correlations of diffu-
sivity coefficients of H,, O, and N, in
SiDA-BDA at 30—90°C
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Tab. 4 Comparison of activation energy for permeation, activation energy for
diffusion and heat of sorption for H,, O, and N, in SiDA-BDA membrane

Gas H, 0, N,
E,(kcal/mol) 3.68 4.20 5.67
E,(kcal/mol) 5.03 7.09 8.13
H,(kcal/mol) —1.39 —-2.91 —2.43
Diameter of gas(am) 0.234 0.296 0.316

g % X ®
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TEMPERATURE EFFECTS ON GAS SEPARATION PROPERTIES
OF SILICON-CONTAINING POLYIMIDE

ZHOU Wenle, GAO Xuesong, LU Fengcai
(Instisute of Chemisiry, Academia Sinica, Beijing 100080)

Abstract Silicon-containing polyimide with biphenylene moiety in polymer back-
bone was prepared in our laboratory. Temperature dependence of gas pairs (H,/N,
and O,/N,) of this polymer was discussed. The permeability and diffusivity increa-
sed with the rise of temperature, whereas the solubilty and permselectivity decreased.
Furthermore, the activation energy for gas permeation and diffusion and heat of
sorption were also reported.

Key words Silicon-containing polyimide, Membrane for gas separation, Activation
energy





