EPR on anatase titanium dioxide under uv-light irradiation
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Titanium dioxide occurs naturally as the minerals rutile, anatase, and brookite. The former two have been extensively investigated for photochemical applications because of the photo-induced redox reactions of adsorbed substances and the photo-induced hydrophilic conversion on its surface. Rutile has an indirect band-gap at 3.06 eV [1] while anatase has a direct gap at about 3.3 eV [2].  Those photochemical functions are active under ultra-violet (uv) light irradiation. Then, the difference in crystalline structure has some effect on that in response under uv-light irradiation. We have grown anatase single crystals by chemical vapor transport method [3]. Annealing the as-grown crystal with pale-blue color under oxygen pressure results in conversion to a colorless crystal. The colorless crystal has little defect because of the wide band gap energy and its high resistivity [4]. In this study, we report EPR on the colorless anatase single crystal. 
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Figure 1 shows the temperature dependence of EPR signals of anatase under the irradiation of uv-light at 3.40 eV. The weak signal observed at room temperatures can be also observed without uv-light irradiation, so that it originates from perpetual species. Two pairs of sextuplets can be observed at temperatures of 110-40 K under the　uv-light irradiation. They show complex angular-dependence on the crystalline configuration with the external magnetic field. With a decrease in temperature, the sextuplets gradually decrease in their intensities, while a new signal appears at about 60 K and increase in intensity. 
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Fig.1	Temperature dependence of EPR spectra of colorless anatase under uv-irradiation.








