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(57) Abstract: This disclosure provides polymer electrolytes, polymer electrolyte membranes (PEM's) and membrane electrode
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the polymer electrolyte is fluorinated. In some embodiments the polymer electrolyte comprises a second acidic functional group
other than a polyoxometalate. In another aspect, the present disclosure provides methods of making polymer electrolytes including
methods which comprising a step of copolymerizing monomers comprising a covalently bound polyoxometalates and methods
which comprise a step of covalently attaching a polyoxometalate to the polymer.
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A polymer electrolyte composition comprising: a polymer
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Methods of making an inorganic organic hybrid polymer
electrolyte comprising the steps of: a) providing a polymer
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groups which serve as binding sites for lacunary
heteropolyacids; and b) covalently attaching the lacunary
heteropolyacids to a silane group or a phosphonic acid group
of the polymer.
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