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Synthesis of Novel Metal Nanoparticles and Clusters, and their Photo/Electrochemical
Applications

(Graduate School of Science, Tokyo University of Science) OTokuhisa Kawawaki

Nanosized metal particles have two major singularities as their size decreases. Metal
nanoparticles with a size of about 100 nm generate a confinement effect beyond the diffraction
limit of light due to localized surface plasmon resonance (near-field light). I have clarified that
the near-field light of metal nanoparticles can be used to improve the efficiency of
photochemical reactions and the influence of their structural factors (size, shape, distance, etc.)
on the activity enhancement. Furthermore, metal clusters with a size of approximately 1 nm
will have an electronic structure like a molecule based on quantum size effects and will have a
crystal structure that cannot be obtained with bulk metals. I have created novel metal clusters,
clarified their physicochemical properties, and established a method to apply them as highly
active photo- and electrocatalysts. I will present that the understanding of the science of metal
nanomaterials and its applied research of both metal nanoparticles and clusters.
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