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Unraveling Hydrogen Spillover Pathways over Reducible Metal Oxide (*Graduate School of
Engineering, Osaka University, 2ESICB Kyoto University, 3Kyoto Institute of Technology)
OKaohsuke Mori,12 Shun Kazuki,! Shinya Masuda,* Naoki Hashimoto,* Hisayoshi Kobayashi,?
Hiromi Yamashita®?

Hydrogen spillover in typical reducible metal oxides, such as TiO,, CeO,, and WO3;, was
elucidated by combining systematic characterization methods involving various in situ
techniques and kinetic analysis. TiO2 and CeO, were proven to be promising platforms for the
synthesis of non-equilibrium RuNi binary solid solution alloy nanoparticles displaying a
synergistic promotional effect in the hydrolysis of ammonia borane. Such behavior was driven
by the simultaneous reduction of both cations under a H, atmosphere over TiO; and CeO,, in
which hydrogen spillover favorably occurred over their surfaces rather than within their bulk
phases. Conversely, hydrogen atoms were found to preferentially migrate within the bulk prior
to the surface over WOs. Thus, the reductions of both cations occurred individually on WOs,
which resulted in the formation of segregated NPs with no activity enhancement.
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