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Analysis of chemical composition of water molecules inside anion exchange
membrane fuel cell membrane during power generation and synthesis of new
electrolyte membrane
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In the first year, the molecular vibrations of AEM and water during AEMFC
steady power generation were measured using CARS spectroscopy. Together with the results of
synchrotron radiation X-ray scattering, neutron elastic scattering, and quantum chemical
calculations, the water molecules inside the AEM were identified and quantified. The distribution of

liquid water inside the AEMFC during steady power generation was further analyzed by neutron beam
imaging, together with the distribution of water molecules inside the AEM, which was obtained by
CARS spectroscopy. In the second year, we analyzed the water molecule dynamics inside the AEM using
current density jump methods and other techniques with high temporal resolution. In the third year,
we investigated the mechanism of improved anionic conductivity during power generation through
detailed analysis of systematically synthesized AEMs, leading to the synthesis of a new AEM with
high anionic conductivity during power generation.
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