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Preparation and excellent oxygen permeability of novel chemically-modified
membranes of oligosiloxane-containing copolyacetylenes by
photodegradation and cross-linking reaction
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Two novel single substituted phenylacetylene monomer 1 and 2 were synthesized,
homopolymerized and copolymerized with each other. The membranes of the
(co)polymers were prepared and the O2/N2 permselectivity had been detected. The best
separation plot of the membrane (copolya (1/2") (70:30)) had passed Robeson’s upper
bound (1991). After heat treatment for the membrane of polya (1), the gas permeability

and selectivity were changed obviously.

Four new partly modified membranes of novel (co)polyacetylenes having a
photodegradative backbone and crosslinkable side chains showed excellent
performances as oxygen permselective membranes, that is, ultrahigh oxygen
permeability (Po.) with relatively high oxygen permselectivity (o = Po/Pnz). In o vs. Pos
plots, two of them showed a performance close to Robeson's upper bound 2008 and the
other two exceeded Robeson’s upper bound 1991. The combination of the rigid main
chain of the (co)polymers, the regular structure of the supramolecular polymer, and the

flexible crosslinking structure may have produced these excellent performances.

After aging treatment, the permeation of all the membranes were improved, but
selectivity were decreased to nearly none. It showed that aging effect could guide

Knudsen diffusion.



