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Abstract: PVA/SSA/HPA composite membranes were prepared by the addition of SSA as a crosslinking agent and
HPA such as PWA or SiWA. The water uptake decreased and the IEC increased as the HPA contents increased in
PVA/SSA/HPA composite membranes. XRD results showed that HPA distributed well into the composite membranes as the
HPA concentration increased, and SiWA dispersed better than PWA in the composite membranes. TGA results showed that
PVA/SSA composite membranes were more heat-resistant than PVA due to the crosslinking of PVA, and the heat stability
of the composite membranes improved much more as the concentration of HPA increased. The methanol barrier property of
PVA/SSA/HPA composite membranes was superior to Nafion, and the methanol permeability of the composite membranes
decreased as the concentration of HPA increased.
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Fig. 1. Plot of the water uptake of PVA/SSA composite
membranes.
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Fig. 2. Plot of the water uptake of PVA/SSA/PWA and
PVA/SSA/SiWA composite membranes.
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Fig. 3. Plot of the IEC value of PVA/SSA/PWA and
PVA/SSA/SiWA composite membranes.
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Fig. 4. XRD patterns of PVA/SSA/PWA composite mem-
branes.
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Fig. 5. XRD patterns of PVA/SSA/SiWA composite mem-
branes.
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Fig. 6. The TGA curves for PVA and PVA/SSA/PWA
composite membranes.
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Fig. 8. The methanol permeability of PVA/SSA/HPA
composite membranes. The closed symbols represent the
data for PVA/SSA composite membranes with no HPA's.
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