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Research on Polymer Electrolyte Water Electrolysis Cells with High Efficiency by
the Use of Low Loading Amount of Noble Metal Electroatalysts
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We investigated low noble-metal electrocatalysts and catalyst layers for
polymer electrolyte water electrolyzers to produce H2 efficiently. IrOx nanoparticles (ca. 2 nm)
dispersed on M-Sn02 (M=Nb, Ta, Sb) support with a fused-aggregate structure exhibited higher mass
activity (MA, by 27 to 36 times) for the 02 evolution than that of conventional (1r02+Pt) black, due

to a large active area and the interaction with the support. A single cell with 1rOx/Sb-Sn02 anode
and Pt/GCB cathode showed 92% voltage efficiency even with 1/10 noble-metal loading.

A heat-treated Pt3Co/C cathode catalyst exhibited 4 timer higher MA for the H2 evolution than that
of commercial Pt/C. We clarified the mechanism for the enhanced activity by using Pt3Co single
crystal electrodes. It was found that Pt skin PtFe/C catalyst suppressed a formation rate of H202,
which induces a decomposition of polymer electrolytes. A single cell with Pt skin PtFe/C cathode
(1710 Pt loading) operated stably for 1000 h.
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