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Abstract: This manuscript deals with the investigation of the possibility of the crosslinked poly(vinyl alcohol) mem-
branes with both poly(styrene sulfonic acid-co-maleic acid) and 3-(trihydroxysilyl)-1-propanesulfonic acid (THS-PSA) for
the fuel cell application. The studies were focused on the characterization of the resulting membranes through water con-
tent, thermal gravimetric analysis, ion exchange capacity, jon conductivity and methanol permeability measurements and
then compared with the existing Nafion membrane. Typically, the ion conductivity lied in the range of 10° to 107 S/em
while the methanol permeability showed the range of 10° to 10 cm’s.
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Fig. 1. Schematic diagram of ion conductivity measurement apparatus.
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Fig. 2. FT-IR spectra of fabricated membranes.
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branes.
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Table 1. The Physicochemical Values of PVA/PSSA-MA/THS-PSA Membranes and Nafion 115
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p 7 Nafion

temperature for 1 h
120°C  130°C  140°C  120°C  130°C
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140°C  120°C  130°C  140°C  120°C  130°C  140°C

Water content ratio 2.29 1.50 097 241 1.75
Increasing area (%) 234.6 1824 1094 2278 1733
IEC (meq./g) 1.09 088 082 1.31 1.04

MeOH permeablhty | 42E-
(cm /s)
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179 117 097 16l 117 0.94 0.19
1823 1158 1074 150.8 1116 1023 1134
134 112 095 144 112 0.94 0.91

6 1.19E-6 7.72E-7 9.80E-7 4.12E~7 1.72E-7 7.32E-7 1.79E-7 9.87E-8 4.94E-7 9.48E-8 6.423E-8 1.17E-6

0.017 0.010 0.002 0043 0.023 0.004 0.060 0035 0004 0.087 0040 0.004 0.024
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Fig. 7. Methanol permeability of PVA/PSSA-MA/THS-
PSA membranes at 25°C.
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