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Research and development of novel plasmonic nanocatalyst for CO2 conversion
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In this project, we challenged the full solar spectrum utilization and the
low-temperature activation of carbon dioxide based on the photo-induced surface plasmon resonance of
metal nanocatalysts toward solar driven recycling of carbon dioxide. As a result, we succeeded in
developing new heat-resistant plasmonic nanocatalysts based on group VIII metals Ni and Cu, and also
achieved highly efficient conversion from carbon dioxide to fuels such as methane and methanol. In

addition, the behavior of hot carriers and the reaction promotion mechanism in plasmonic
nanocatalysts were clarified by conducting theoretical calculations and in-situ characterizations.
Furthermore, by hybridizing a material with less heat radiation to the plasmonic nanocatalyst, we
succeeded in methanating carbon dioxide under outdoor sunlight irradiation, demonstrating a
potential strategy towards practical application in the future.
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