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Behavior of photogenerated charge carriers on visible-light responsive
photocatalysts
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Photocatalytic activity is determined by the competition between the charge
carrier recombination and charge transfer to the reactants molecules. Therefore, in order to improve the
photocatalytic activity, the behavior of photogenerated charge carriers should be elucidated and
controlled. In this work, we established a new method to study the behavior of photogenerated electrons
and holes as well as their energy states by using time-resolved visible to mid-IR absorption
spectrometers. We found that most of photogenerated electrons in powder SrTiO3 are trapped at the defects
on powders, but the electron-trapping decelerates the recombination and works to enhance photocatalytic
activities. Furthermore, when SrTi103 powders are doped with transition metals such as Ni, the lifetime of
charge carriers is much elongated, although it has been widely believed that the doping accelerated the
recombination. These information is necessary to develop more efficient photocatalysts.
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