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Abstract

For direct methanol fuel cells (DMFC), Nafion is the mostly used proton exchange
membrane (PEM) to conduct proton from cathode to anode. However, its high cost,
environmental malignity and high methanol permeability causing the loss of cell voltage
severely limit successful commercialization of DMFC. In this study, we try to prepare
composite PEMs based on sulfonated poly (styrene-block- (ethylene-ran-butylene)
-block-styrene) (SSEBS), a cheap and environmental friendly polymer, possessing
highly suppressed methanol permeability and enhanced selectivity via the incorporation
of inorganic nanoparticles in the proton conduction channels of the SSEBS membrane.
The research found the layered structure of ZrP can block methanol crossover the most
effectively. The addition of ZrP via ion-exchange method also enhanced the PTC in
comparison with the pristine SSEBS, leading to much improved C/P. ZrPSSEBS not
only improve PTC but also block the methanol permeability. We can prepare the
membrane ourselves for the practical utilities, and analyze the performance of the
membrane. Furthermore, by changing the sulfonic degree of the SSEBS to observe the
membrane properties. The related research can be applied in the DMFC and the

desalination of the sea water.
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