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Study of the CO, Reduction Process by Semiconductor-Metal-Complex Hybrid Systems Using
Picosecond Time-Resolved Infrared Spectroscopy (Department of Chemistry, Kyushu
University) ORikuya Nagao, Masaya Yara, Teruyuki Honda, Takumi Ehara, Tomohiro Ogawa,
Kiyoshi Miyata, Ken Onda

CO; photoreduction using semiconductor-metal-complex hybrid systems have been
investigated through various combinations of semiconductors and metal complexes aiming at
their practical applications. However, the detailed reaction mechanism has not yet been
elucidated due to their complexity. We addressed the N-Ta,Os/Ru complex photocatalysts (Fig.
1) and studied the electron transfer mechanism in semiconductor-metal-complex hybrid
systems after photoexcitation of the semiconductor using picosecond time-resolved infrared
spectroscopy (TR-IR). As a result, we succeeded in observing the CO peak in the Ru complex
and the background signal from the photocarriers in the conduction band of N-Ta,Os, separately
(Fig. 2). By analyzing carefully these data ranging from picoseconds to microseconds, we
discussed the mechanism that the photogenerated carriers transfer to the Ru complex.
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Fig. 1. Chemical structure of Fig. 2. TR-IR spectra of N-Ta,Os/Ru

N-Ta;0s/Ru complex complex after photoexcitation of N-Ta,Os
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