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Abstract

In recent years, organic semiconductors have attracted great interest as photocatalysts that are
key to artificial photosynthesis. However, many aspects of the reaction mechanisms of organic
photocatalysts remain unclear. In this study, we used quantum chemical calculations to explore the
reaction pathways for the H,O oxidation and O, reduction reactions of resorcinol-formaldehyde
resin, a representative organic photocatalyst, and estimated the reaction mechanisms. The reac-
tion intermediates predicted by the calculations could be assigned to multiple signals detected by
in situ DRIFTS measurements, demonstrating the validity of the predicted reaction mechanisms.
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Molecular structure of resorcinol-formaldehyde (RF) resin
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A schematic representation of the photocatalytic reaction
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Mechanism for H,O decomposition reactions on RF resin
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Calculated transition-state structures for the elementary
reaction steps in Fig. 4
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A possible reaction mechanism for O, reduction by RF resin
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