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Abstract: Novel polymer electrolyte membranes of thermostability with superior conductivity and
improved dimensional stability have been proposed based on poly ( vinylidene fluoride ) ( PVDF)
blended with methylimidazolium poly(aryl ether ketone ) ( MeIm-PAEK ). The relationship
between the properties and chemical components of membranes has been investigated. 'H NMR
spectra have confirmed the successful reaction of the imidazole function. Acid doping
measurement indicates that grafting imidazole groups into PAEK makes the PAEK absorb
phosphoric acid and the acid doping content increase with the increase of imidazole groups’
grafting degree. The dimensional stability of Melm-PAEK membranes in the concentrated
phosphoric acid solution under elevated temperatures can be improved by blending PVDF. The
70Melm-PAEK/PVDF membrane achieves an acid doping content of 226% and volume swelling
of 248% after being immersed in the 85% phosphoric acid solution. This acid doped membrane
exhibits a conductivity as high as 0. 141 S/cm at 180 C without humidifying.
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Fig. 1 Scheme for synthesis of Melm-PAEK membranes
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Table 1 Acid doping contents, swellings and conductivities without humidifying under elevated temperatures of
xMelm-PAEK, ,,/PVDF membranes after immersing in phosphoric acid at room temperature
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100MeIm - PAEK, ,,/PVDF 504 113 337 0. 131 0. 151 0.174 0. 200
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70Melm - PAEK, ,,/PVDF 226 50 248 0. 093 0. 107 0.123 0. 141
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