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Synthesis and atomic-level characterization of well-defined surface
nanostructures for development of novel catalytic materials
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We have developed oxide-supported metal catalysts and immobilized metal
complex catalysts which are highly efficient for purification of environment and green organic
synthesis by combining atomic-level surface characterization using single-crystal model catalyst
surfaces. We particularly focused on molecular activation at characteristic nanostructures formed at

the metal-oxide interfaces in the oxide-supported metal catalysts, while in the immobilized metal
complex catalyst we examined the effects of catalytic activity on spatial arrangement and
orientation of the surface-attached metal complexes. A novel approach to find efficient catalytic
materials with high-speed and high-precision based on the informatics-based techniques was also
explored.
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