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Polymer Electrolyte Fuel Cells

Structural analysis of perfluorosulfonic acid(PFSA) membrane used in polymer
electrolyte fuel cells (PEFCs), which are attracting attention as a power source
with low environmental impact, was conducted.

Focusing on mechanical durability, we investigated the effects of molecular
weight of PFSA and dry-wet cycle resistance, and found that higher molecular
weight membranes exhibited higher resistance. It was inferred that polymers
with higher molecular weight have higher resistance to dry-wet cycling because
they are less likely to undergo irreversible changes at the molecular chain level,
such as crystal growth and reduced molecular chain entanglement, during
testing.

Focusing on proton conductivity, we added 1,2,4-triazole during the casting
process, and obtained a film with high proton conductivity in the film plane
direction and low proton conductivity in the film thickness direction. X-ray
structural analysis suggested that the anisotropy of the physical properties was
due to the anisotropy of the ion cluster structure.

To obtain fundamental knowledge about the thin film structure of PFSA,
PFSA films of different thicknesses were formed on Si and Pt substrates, an|
d the relationship with the cluster structure was investigated. On both Si an
d Pt substrates, the thinner the film, the larger the distance between cluster
s in the film surface direction, suggesting that the phase separation structur
e 1s less likely to develop. In addition, anisotropy was observed in the cluste
r structure on the Pt substrate.
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