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Mechanism of charge recombination in TiO2 photocatalysts studied by
multi-functional transient absorption technique
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In this study, the charge recombination kinetics of Ti0O2 photocatalysts has
been studied in detail. For reliable measurements, an ultra-sensitive transient absorption
spectrometer was developed and achieved the highest sensitivity in the world. This enabled
measurements to be made at 1/100 lower excitation light intensity. It was also found that the charge

recombination rate was significantly affected by presence of oxygen, which was explained by the
difference in the surface charge distribution. In addition, measurements of a weak luminescence from
Ti02, which give results complementary to those of transient absorption, were successfully carried
out and the absolute value of the quantum yield could be estimated. It was also shown that the
emission spectrum is a superposition of the emission of several kind of excitons.
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