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Slow-photon effects in inverse-opal Ti02 photocatalysis: evaluation by electron
spin resonance spectroscopy

Komaguchi, Kenji

3,800,000
Ti02
: 02-, Ti3+ ESR
Ti02
ESR

Ti02 photonic crystals having an inverse opal (10) structure were prepared
with a high shape accuracy, and the effects of the slow photon (SP) on the yields of photo-generated
electrons (trapped electrons like 02- and Ti3+) were investigated.The trapped electrons were
quantitatively evaluated at 77 K by electron spin resonance (ESR) spectroscopy for photo-irradiated
10-Ti02 with a small amount of 02 or MeOH. The yields increased by twice when 10-Ti0O2 was prepared
so that the slow photon can contribute to the bandgap excitation of Ti02, as compared with other
10-Ti102 samples where the energy of SP is smaller than the band gap of TiO2. In applying the
photonic structure on photochemical reactions, it is important not only to prepare the three
dimensional photonic crystal with a higher space accuracy, but also to select a proper solvent used
in the reaction, which seriously affects the photophysical property of the photonic crystal.
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