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Abstract: In this study, silane-crosslinked proton exchange membranes were prepared by step-wise radiation grafting of
styrene and 3-(trimethoxysilyl)propyl methacrylate (TMSPM) onto an poly(ethylene-co-tetrafluoroethylene) (ETFE) film
and followed by sol-gel processing and sulfonation. The sequentially grafted films with styrene to provide the proton con-
ductivity and TMSPM to form the crosslinked structure were prepared by different grafting order. The structural changes
and thermal properties of the prepared films were investigated by FTIR and TGA, respectively. After the introduction of
sulfonic acid functional groups, the distributions of sulfonic acid group and silicon atoms at the inside of the sulfonated
membranes were analyzed by SEM-EDX.
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Scheme 1. Scheme for illustrating the preparation of silane
crosslinked proton exchange membrane.
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Figure 1. Effect of solvents on the radiation grafting of styrene (a);
TMSPM (b) onto an ETFE film.

Table 1. Degrees of Grafting of the Grafted Films Prepared
by Step-wise Radiation Grafting of Styrene and TMSPM

Dose rate Dose DOGg DoGy
(kGy/hr)  (kGy) (%) (%)

Sample name

ETFE-g-PSIPTMSPMG4/16) 5 34 16
ETFE-g-PS/PTMSPM(34/46) 10 34 46
ETFE-gPTMSPMPS(2434) 15 34 24
ETFE-g-PTMSPM/PS(32/32) 20 2 32
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Figure 2. FTIR spectra of the prepared silane crosslinked (a) ETFE-
g-PS/PTMSPM and its precursor films; (b) ETFE-g-PTMSPM/PS
and its precursor films.
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