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Synthesis of Novel Gas-Permeable Polymer Film
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2. Abstract

Gas-separation membrane has attracted much attention as one of the most efficient method of separating
CO, from natural gas and air. The membranes of substituted polyacetylenes are known for extremely
high gas permeability. However, the separation factor of substituted polyacetylene membranes is not so
large compared to other polymer membranes which have highly polar functional groups in their main
and/or side chains. In general, it has been found difficult to introduce highly polar functional groups
such as amino groups on the side chain of substituted polyacetylenes because of active catalyst
decomposition in the presence of such substitutents. In this study, the polar group, specifically amino
group, on an acetylenic monomer was protected by the reaction with a disilylchloride compound. The
obtained monomer was successfully polymerized by Ta catalyst and the membrane fabricated from the

obtained polymer was investigated as for its ability of CO, separation.
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poly(1a)
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P a
He H, 8)) N, CO, CH,4 Pco,/PN,  Pco,/Pchy
poly(1a) 1400 3400 1900 1100 7300 3200 6.3 2.3
poly(1b) 110 93 11 2.2 63 2.4 28 27
poly(1c) 620 1300 290 81 1600 130 20 12
poly(2) 23 37 3.6 —° -’ — 2 b
poly(3) 29 45 8.6 1.9 55 3.4 29 4.5

“ At 25 °C in the units of 1 x 107" cm’ (STP) cm / (cm2 s cmHg) (= 1 barrer).
? Could not be measured due to low gas permeability coefficients.
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