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This research concerned a study on chemical modification of poly(vinyl alcohol) by sulfonation and
crosslinking. The aim of this work was determine the optimum content of chemicals that should be
used to prepare electrolyte polymeric membrane with a high proton conductivity and low methanol
permeability. Experimentally, the chemical reactions were carried out by using sulfoacetic acid and
poly(acrylic acid) as a sulfonating agent and a crosslinking agent, respectively. After that,
membranes from the sulfonated poly(vinyl alcohol) were prepared by using a solution casting
technique. Ion exchange capacity, water uptake, methanol permeability and proton conductivity of
various membranes wefe determined by titration technique, gravimetry, gas chromatography and
impedance analysis, respectively. From the results, it was found that proton conductivity of some of
the sulfonated poly(vinyl alcohol) membranes were comparable to that of Nafion membrane.
In addition, methanol permeability values of these membranes were lower than that of the Nafion
membrane. The best membrane with a high conductivity to permeability ratio and good mechanical
properties was that obtained by reacting poly(vinyl alcohol) with 80% poly(acrylic acid) and 5-10%

sulfoacetic acid.





