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Creation of Novel High Performance Catalyst Tailored by Chemo-mechanical Effects
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In spite of strong influence of chemomechanical strain on property of
materials reported, systematic study is not enough, in particular, in field of catalyst and surface
property. In this study, application of the materials showing increased oxide ion conductivity by
chemomechanical strain effects to activation of oxygen for fuel cells or environmental catalyst was

studied. Effects of chemomechanical strain on cathode of fuel cells, NO direct decomposition, low
temperature oxidation, and photocatalyst were investigated from surface composition and surface
property change and it was found that catalytic activity in these areas can be much increased by
introduction of chemomechanical tensile strain. From low energy ion scattering measurement which is
sensitive outermost layer of the materials, the much increased catalytic propertz was explained by
the change of surface composition or formation of oxygen vacancy by stabilizing the unusual valence
number cation on the surface.
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