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Technology for Reduction of Precious Metals Used in Anode Catalyst of PEM Electrolyzers
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As the power generated by renewable energy sources such as wind and photovoltaic systems tends to vary according to the weather
conditions, attention has become increasingly focused in recent years on power-to-gas, a system in which surplus electric power is con-
verted into gaseous energy carriers including hydrogen and methane gases using an electrolyzer. Water electrolysis is a key power-to-gas
technology, utilized for the conversion of electric power to hydrogen gas. The use of a polymer electrolyte membrane (PEM) electrolyz-
er has several advantages in such a system, including excellent response characteristics, a wide range of operating current densities, easy
production of high-pressure hydrogen gas with high purity, and high durability in repeated start and stop operations. However, a large
amount of precious metals is essential to achieve high efficiency and high durability in a PEM electrolyzer, leading to high costs. In con-
ventional PEM electrolyzers, several mg/cm? of precious metals are used for the powder catalyst and coating layer of the anode electrode.

To reduce the amount of these precious metals, Toshiba Corporation has developed an alternating catalyst layer structure (ACLS) for the
anode of PEM electrolyzers based on its proprietary nanostructure control technology using a sputtering method. Experiments on a PEM
electrolyzer cell using the ACLS anode catalyst have confirmed that it reduces the amount of precious metal to 0.1 mg/cm?, while achiev-

ing high efficiency and long-term durability despite the small amount of precious metal used.
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Flow of electric power generated by renewable energy source in
power-to-gas system
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Basic structure of membrane electrode assembly (MEA) for PEM
electrolyzer
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Schematic diagrams of cross-sectional structures and scanning
electron microscope (SEM) image of prototype anodes
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Comparison of voltage efficiencies of electrolyzer cells using MEAs
with different anode catalyst structures
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Comparison of voltage efficiencies of electrolyzer cells using pow-
der type and ACLS type anode catalysts
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Long-term durability of MEA using ACLS anode catalyst
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