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This work clarified the existence and mechanisms of 1) microwave-generated
non-equilibrium local heating and 2) acceleration of electron transfer under oscillating electric
field. The advantages of microwave special effects were further applied to heterogeneous catalytic
reaction and surface treatment of thin films.

[Major accomplishments]

1) Microwave-generated non-equilibrium local heating: The local heating at the contact points of
particles and heterojunction interface. Direct temperature measurement of microwave-generated local
heating by the molecular temperature probe. Enhancement of microwave-driven catalytic reaction over
core-shell zeolite. 2) Electron transfer under oscillating electric field: Acceleration of electron
transfer at the CdS nano particle. Acceleration of water oxidation over a -Fe203 electrode due to

oscillating electric field.
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