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Activation of visible light-responsive photocatalysts by controlling
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[Abstract] In order to improve the activity of the water-splitting photocatalysts, it is effective
to load metal or metal oxide nanoparticle as a cocatalyst. However, it is difficult to control the
size and chemical composition of the cocatalyst precisely by the conventional (photodeposition
or impregnation) methods. In this study, we established the method for monodispersely loading
size-controlled platinum (Pt) cluster as the cocatalyst on the visible-light-driven water-splitting
photocatalyst (g-C3N4). This photocatalyst showed 3.5 times or 13 times higher hydrogen
evolution activity than g-C3N4 with Pt nanoparticle cocatalyst loaded by the photodeposition or
impregnation method, respectively. From transmission electron microscopy, X-ray absorption
spectroscopy, and transient absorption spectroscopy, it was considered that the increase in active
sites due to miniaturization of the Pt cocatalyst and the suppression of carrier recombination
due to loading of the Pt cocatalyst with metallic electronic state on photocatalayst, are the
factors for activation of this photocatalyst.
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