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Producing large amounts of hydrogen from renewable energy at low cost is urgently needed as a
carbon-neutral technology. Water electrolysis using alkaline anion exchange membrane (AEM) as an
electrolyte is attracting attention as a low-cost and high-efficiency hydrogen production method,
because of its ability to operate at high current density without precious metal electrodes. The
development of highly active electrocatalysts and improvement of durability in long—term operation
will increase its performance. In addition, cathodic dry operation, in which weakly alkaline
electrolyte is supplied only from the anode side, is considered desirable to reduce equipment costs.

In this study, porous Ni electrodes impregnated with Ni, Co, Fe catalysts (spinel-type oxides
NiCo,0s, NiFe,0s, CoFej0s, and brown millerite-type oxides CasFeCoOs and CasFe,0s) and carbon paper
painted with Pt-supported carbon catalyst were attached on both sides of AEM as anodes and cathodes
respectively. Good initial performance and stability for more than 3 days at constant current density
of 1 A cm? was confirmed by supplying K;C0: or KOH aqueous solution (pH 12 to 14) from an anode
as the electrolyte solution at 50° G in AEM-type water electrolysis.




