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The development of catalysts and catalytic systems are indispensable to
solve the problems in environment, resources, and energy.

The design of the catalysts at the molecular level and the clarification of
the reaction mechanism are the key. We investigate the design,
synthesis, and analysis of the metal oxide clusters as inorganic molecular
catalysts based on inorganic synthetic chemistry, physical chemistry, and
organic chemistry. These studies lead to the development of new
environmentally benign chemical processes and to the vast frontiers of the
fundamental catalytic science and technology.

1. Design of novel inorganic catalysts
- Design and synthesis of high performance catalysts based on the metal oxide
clusters
- Synthesis of novel multi-functional nano-structural porous materials
- Development of novel supported catalysts with highly controlled active sites
2. Catalysts design to solve the problems in environment, resources, and energy
- Development of high performance oxidation systems with O, and H,0,
- Development of environmentally-friendly hydrocarbon transformations with
bio-inspired catalysts
- Development of novel reactions based on the redox and acid-base properties
of metal oxide clusters
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