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Development of Hybrid Catalyst of Bio-related Metal Complex-Oxide Semiconductor and
Using Resource of Carbon Dioxide by Double Photo-excitation Reaction
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We have developed a hybrid catalyst that combines a vitamin Bi, type complex derived
from natural vitamin B, with a photosensitizer and tungsten oxide. It was clarified that each
photocatalytic site is excited under visible light irradiation and electron transfer occurs at the
vitamin B, type complex site. In addition, the reduced Co (I) species of the vitamin B, type
complex reacted with an organic halide to form an alkyl cobalt complex, which was
successfully converted to a carboxylic acid in the presence of carbon dioxide.
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Flg 1 Structure of (a) B12-PSg-WO3 and (b) B12-WO3.
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Fig. 2 UV-VIS of Blz -PSRu.
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Fig .3  ESI-MS of B12 -PSRu.
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Fig.4 SEM of B12-PSg,-WO3. Fig. 5 DR-UV-VS spectra of B12-PSg-WO 3 suspended in MeOH.

(a) Before irradiation of light ( A > 420 nm), (b) Before
irradiation of light ( A > 420 nm), (c) WOs.
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