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In this research, various chitosan composite membranes were prepared for using as
proton exchange membrane in fuel cell. The membranes were made by crosslinking with
sulfuric acid, addition of lithium nitrate, lithium acetate and ethylene carbonate and doping
with sulfuric acid. It was found that the prepared membranes possessed better properties
than Nafion® in term of ion exchange capacity, hydrogen nermeability and tensile strength.
Some properties, which had to be improved, were the swelling and proton conductivity.

Although they were improved after composition but still be worse than Nafion®. From the

studies, the appropriate quantities of lithium salts and sulfuric acid were 50% and 2% or 4%,
respectively. The sulfate groups in crosslinked membranes conducted ine protons in the
form of hydroniums ions more efficient than through the amino groups in uncrosslinked
membranes. The addition of ethylene carbonate and lithium salts made the polymer chain be

more flexible providing better hydronium transport. The doping with sulfuric acid provided

easier and more hydronium ions passing through membranes.

The appropriate membrane to replace Nafion® was 4%crosslinked chitosan +

50%LiINO, membrane whose proton conductivity after dope was 0.066 S/cm wneieas

Nafion® was 0.08 S/cm.





