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Tab. 1 The conditions and results of PPO modified by silyl groups

-BuLi added" Molar content of silyl?® Yield®
P n y
olymers (%) (%) (%)
1 20.0 13.5 67.5
2 50.0 44,1 88.2
TMS-PPO 3 70.0 64.3 91.9
4 110.0 100.1 91.0
1 30.0 20.1 67.0
TPS-PPO 2 65.0 48.3 74.3
110.0 81.7 74.2

1) 100 (mol of n-BuLi/mol of PPO); 2) Calculated from elementary analysis; 3) Effective yield
of n-BuLi
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Tab. 2 The gas permeation coefficients!) and separation coefficients in membranes
of silyl-substituted PPO at 30°C and 1.013 X 10°Pa

Polym./Properties Py, Pco, Po, Py, Py, H,/N, CO,/CH, O,/N, CH,/N,
PPO 57.3 49.2 10.5 2.60 2.61 21.9 18.9 4.06 1.00
1 62.7 50.4 11.4 2.90 2.73 28.0 17.4 5.11 1.30
2 76.1 65.7 14.4 4.29 2.98 25.5 15.5 4.83 1.42
TMS-PPO 3 79.7 75.1 18.3 5.21 3.31 24.1 14.4 4.25 1.57
4 243 226 46.5 16.7 12.0 20.2 13.5 3.87 1.39
1 54.8 48.6 10.2 3.47 2.48 21.1 14.0 4.07 1.40
TPS-PPO 2 51.7 44.0 9.73  3.58 2.46 21.0 12.3 3.95 1.46
3 49.1 42.6 9.23 3.67 2.35 20.5 11.6 3.93 1.56

1) Unit: barrer

Tab. 3 The gas diffusion coefficients!? and solution coefficients?) for oxygen; nitrogen; carbon
dioxide; and methane in membranes of silyl-substituted PPO at 30°C and 1.013 X 10°Pa

Polym./Properties Do, Dy, So, Sx, Dco, Dcg, Sco, Scw,
PPO 22.2 8.41 47.7 31.0 9.98 5.58 49.3 46.7
1 30.1 11.1 37.9 20.0 13.9 4.68 363 61.9
2 32.1 12.5 44.9 23.9 15.0 4.73 438 89.7
TMS-PPO 3 38.8 14.9 47.2 28.9 19.8 5.77 379 104
4 112 56.0 41.5 21.5 58.4 14.7 386 113
1 17.4 7.70 58.0 32.2 9.85 2.96 493 117
TPS-PPO 2 16.3 7.69 59.7 32.0 9.66 3.03 455 118
15.4 7.35 59.9 31.1 8.63 2.87 494 128

1) Unit: 107%[cm?/s]; 2) Unit: 7.50 X 10~*(cm?®/cm® - Pa]

/
Tab. 4 Molecular diameters of five kinds of gas

Gas H, 0, N, CoO, CH,

Diam. (am) 0.234 0.296 0.316 0.323 0.400
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THE GAS PERMSELECTIVITY OF TRIMETHYL SILYL-
SUBSTITUTED PPO AND TRIPHENYL SILYL-
SUBSTITUTED PPO

ZHANG Jian, HOU Xiaohuai
(Institute of Chemistry, Academia Sinica, Beijing 100080)

Abstract In this paper, [2,6-dimethyl-1,4-phenylene oxide] was modified by
trimethyl chlorosilane and triphenyl chlorosilane, and a series of silyl-substituted
PPO were synthesized. The gas transport behavior in polymeric membrane were
studied with changes of group and ratio of substitution. It is found that gas per-
meability in trimethyl silyl-substituted PPO rises and selectivity decreases, but both
decrease in triphenyl silyl-substituted PPO with increasing the ratio of substitutions.
Because trimethyl silyl-substituted PPO and triphenyl silyl-substituted PPO have
similar gas solubility but various diffusivity, difference between gas permeability is
mainly caused by gas diffusion coefficient. From relationship between gas permea-
bility and polymeric chemical structure, gas diffusion process may be increased in
polymer if bulky free groups are introduced into polymeric side chain.

Key words Trimethyl silyl-substituted PPO(TMS-PPO), Triphenyl silyl-substitu-
ted PPO(TPS-PPO), Gas separation membrane, Gas permeation coefficient, Gas se-
paration coefficient





