©
2019 2021

Elucidation of impurity-induced degradation mechanism in solid polymer
electrolyte water electrolysis and establishment of characteristic recovery
method
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Large-scale production of carbon dioxide-free hydrogen, which produces

hydrogen by water electrolysis using electricity derived from renewable energy such as photovoltaic,
is an indispensable technology for connecting hydrogen to renewable energy systems. Water

electrolysis using a solid polymer electrolyte membrane (PEM) is a high-efficiency and high-purity
hydrogen production technology. In this study, we verified the degradation mechanism of the PEM
water electrolyzer due to impurities and quantitatively clarified that the adhesion of cations to
the membrane is the cause of the degradation. A simple electrochemical treatment was applied to the
PEM water electrolysis device whose characteristics had deteriorated due to impurities, and a method

for removing impurities without damaging the device was established to recover the electrolysis
characteristics.
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