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Photocatalytic CO2 reduction on Solid-Gas Interface: CO2 reduction films

Tatstuto, Yui
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Synthesis of layered metal oxide semiconductors (LMOSs) and metal complexes,

e.g. rhenium complexes, were investigated with the aim of constructing a CO2 reduction
photocatalyst that can work under the gas phase. LMOSs have a stacking structure of the
planner-shaped semiconductor crystals with several angstrom thick. LMOSs enable to produce a film
structured and synergistic catalysts by modifying the functional molecules or chemical species.
Among them, the following investigations were carried out on the hybrids of the LMOSs and various
functional chemical species, and the followin? results were obtained. 1) Synthesis of transparent
LMOS thin films, 2) Synthesis of metal particles within the interlayer space of the LMOS thin film,
and 3) Synthesis of the powdered LMOSs and rhenium complexes. We will report details of these
research results.
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Fig. 1. (Top) Photograph of s-TNS film.
(bottom) Transmittance spectra of (@)
powdered Ti02, (b) c-TNS, and (c) s-TNS
films on glass substrate.
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Figure 2. (Left) Transmittance extinction
spectra of (a) Cu*/TNS and (b) NaBH,-trated
Cu*/TNS  (Cu-nanoparticle/TNS)  films.
(Right) Photograph of (top) Cu®/TNS and
(bottom) NaBH,-trated Cu*/TNS films.
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Fig. 3. Molecular structure of rhenium
diimine carbonyl complex and ReH.
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Fig. 4. Diffuse reflectance absorption
spectra of (a) C12N-NbO and (b) ReH/NbO,
and (c) transmittance absorption spectra
of ReH in DMSO solution.
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