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Due to its potential application for polymer
electrolyte membrane fuel cells (PEMFCQ),
Polyethersulfone (PES) has recently attracted angtr
research attentioh’. The commercial PESs show good
conductivities up to 12, but the mechanical properties
deteriorate above 130, namely, the polymer film either
completely dissolves or degrades in presence oérwat
For this reason, partial fluorination of Poly(armyeether
sulfones) (F-PES) was explored for stabilizing the
polymer for use as a high temperature (*0)0proton
exchange polymer electrolyte membrane in advaneeld f
cells. The base polymers were synthesized by
polycondensation of hexafluoroisopropyliden dipHeno
isopropyliden diphenol, and 4-fluorophenylsulfon&he
degree of fluorination was controlled by the amoofrd-
fluorophenylsulfone added, and two kinds of polysner
were prepared in this work. The fabricated polyner
were sulfonated to various degrees and thin merelran
were prepared by solution casting. Diverse tesigeh
been carried out to characterize the membraneerimst
of thermal stability, ion-exchange capacity, watptake
and proton conductivity, as a function of relatiuenidity
(R.H) at high temperatures. According to the
thermogravimetric analysis, all sulfonated polymeese
found to be thermally stable up to 260and the ion-
exchange capacity varies from 0.9 to 1.78meqg/g.e Th
experimental results show that water uptake andopro
conductivity depend in a complicated way on the
combination of fluorination and sulfonation in tRePES
polymer. In particular, the highly sulfonated meares
exhibited the conductivity comparable to Nafion 117
under the same conditions of temperature and velati
humidity (Figure 1).

The partially fluorinated PES described in this
study shows reasonable promise as a candidatenproto
exchange membrane for high temperature PEM fudd, cel
because it is possible to optimize the proton cotidity
while maintaining the desired thermal stability and
moderate swelling by controlling the degrees of
sulfonation and fluorination.
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Fig.1 Comparison of the conductivity between Nafldry
and sulfonated F-PESs, obtained by four probe nde#tho
120°C (FPES-I : 50mol% fluorination, FPES-II : 30mol%
fluorination)



