Crosslinked Polyphosphazene Elastomers as High-Performance CO2/N2 Separation Membranes
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[bookmark: _GoBack]Polyphosphazenes containing methoxyethoxyethoxy (MEE) side groups have attractive CO2/N2 separation performance, combining high CO2 permeability with the highest CO2/N2 selectivity yet achieved in a polyphosphazene platform. However, these ether-functionalized polyphosphazenes are gummy elastomers with more viscous than elastic properties. Cross-linking using thermally-initiated free radical polymerization was not very effective in stabilizing these materials to make them into useful membranes. In this work, we showed that UV-initiated photopolymerization is a better cross-linking method that led to mechanically robust free-standing films with some of the best CO2/N2 separation performance observed in polyphosphazenes. The best performing film obtained in this project exhibited pure CO2 permeability of 610 barrer combined with CO2/N2 pure gas selectivity of 35 at 40°C. The method also allowed a series of polymers with tunable gas transport properties and mechanical properties to be fabricated to better meet specific application demands. Preliminary findings showed the present strategy has allowed these polyphosphazenes to be applied as mechanically stable thin film coatings on porous polymeric support membranes.
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