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Elucidation of the mechanism of the active properties of ceria nanostructures by
the study of electronic structure
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In order to improve the performance of exhaust gas catalysts, we have
carried out photoelectron spectroscopy experiments using soft X-ray radiation for catalytic
reactions involving noble metal nanoparticles, oxide-supported substrates, and exhaust gas
molecules. We conducted exposure experiments of air to nanoparticles and exposure experiments of NO
and NO+02, and observed in detail the surface and internal states of nanoparticles and the state of
adsorbed nitrogen.

As a result, while oxidation of the Rh nanoparticles proceeds from the surface, there is also
oxidation from the oxide substrate during long-term exposure, and in the surface adsorption of
nitrogen oxides, molecular dissociation is confirmed and mixed gas It could be confirmed that NO2
was adsorbed slightly. Reaction energy was evaluated in first atom calculations based on a
simplified model to understand the results.
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