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In photocatalytic CO, reduction using metal complexes, mixed solvents of an organic solvent
and triethanolamine (TEOA) have been mainly used. TEOA is known as an effective co-solvent
that promotes the reaction between catalyst complexes and CO,,!!! while the effect of the main
solvents on the photocatalytic reactions has not yet been fully explored. In this study, to clarify
the "solvent effect" of the main solvents, we systematically measured photophysical properties
of a typical Ir(Ill) photosensitizer (Ir) and photocatalytic abilities in various mixed solvents
containing Ir and a Re(I) catalyst (Re).

Figure 1 shows a comparison of turnover numbers (TONs) in the photocatalytic CO,
reduction reactions using Ir (25 uM), Re (25 uM), and an electron donor (BIH, 0.10 M). Both
TONs and reduction product selectivity strongly depended on the main solvent. We next
investigated the catalyst concentration dependence by changing the concentration of Re from
0.1 uM to 25 uM. In the systems for CO production, the reaction rates increased up to
approximately 1 puM and reached a plateau. These results clearly suggest that the
photosensitizing reaction is the rate-determining step of the photocatalytic reactions with 25
uM of Re shown in Fig. 1. The photophysical properties of Ir did not depend on the solvents;
therefore, the efficiencies of the "charge recombination processes", which occurs between the
one-electron reduced species of Ir and the one-electron oxidized species of BIH after reductive
quenching, should strongly depend on the solvent, resulting in the different net reaction rates.
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