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Unified theory of metal-oxide interactions for platinum-group three-way
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Platinum-group metal (PGM) three-way catalysts are widely used for treating
exhaust gases from gasoline engines. These catalysts are uniquely heterogeneous systems consisting
of PGM clusters and metal oxide particles. To understand their workings, numerous physical and
chemical effects such as size effects and metal-support interactions need to be clarified
consistently and comprehensively. In the present study, electronic-structure calculations were
performed on thirty combinations of five PGMs, two cluster sizes, and three metal oxides.
Multi-faceted, multi-dimensional analysis of various physical quantities (cluster charges, NO
adsorption energies, and dissociation transition-state energies, etc.) was carried out.
Consequently, the Lewis acidity of the metal oxide has been identified as the key factor for the NO
reduction activity.
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