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PFA-g-PVBC films
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The stability of poly(tetrafluoroethylene-co-perfluoropropyl vinyl ether)
based anion exchange membranes used for
alkaline fuel cell

LIU He"?, WANG SuLi*, JANG LuHua' & SUN GongQuan*

1 Ddlian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China
2 Graduate University of Chinese Academy of Sciences, Beijing 100039, China

Abstract: Novel alkaline anion-exchange membranes were synthesized by grafting vinylbenzyl chloride onto
pre-irradiated poly(tetrafluoroethylene-co-perfluoropropyl vinyl ether) film, followed by quaternization and alkalization.
The mechanical stability, thermal stability and chemical stability of the anion-exchange membranes were investigated.
The results show that the mechanical stability of the anion-exchange membrane is good enough for fuel cell
applications. The anion-exchange membranes were stable when treated in water at 60 °C and in alkaline medium at
room temperature. However, due to the direct nucleophilic substitution and Hofmann degradation, the ionic
conductivity of the anion-exchange membrane is reduced when the anion-exchange membrane was treated in alkaline
medium at 60 °C. Durability of 30 h for an “air-breathing” ethanol single cell at 30 mA cm™ was obtained at room
temperature with the anion-exchange membrane as the electrolyte.

Keywords: anion exchange membrane, stability, PFA, alkaline alcohol fuel cell
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