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Abstract : A proton exchange membrane is a core component in the proton exchange membrane fuel cell because
the role of proton exchange membrane (PEM) is supplying proton conductivity to fuel cell, a gas separator, and
insulating between an anode and cathode. Among various role of PEM, supplying proton conductivity is the most
important and the proton conductivity is strongly related the structural evolution of PEM by hydration. Thus a
lot of studies have done by past few decade based on small angle X-ray scattering and wide angle X-ray
scattering for understanding morphological structure of the PEM. Resulting from these studies, several
morphological models of hydrated PEM are proposed. Current sensing atomic force microscopy (CSAFM) can map
morphology and conductance on the membrane simultaneously. It can be the best tool for studying heterogenous
structured materials such as PEM. In this study, the hydration of the membrane is examined by using CSAFM.
Conductance and morphological images are simultaneously mapped under different relative humidity. The
conductance images, which are mapped from different relative humidity, are analyzed by statistical methode for

understanding ionic channel variation in PEM.
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force microscopy
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