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Preparation of N, F-codoped TiO, and its photocatalytic activity under visible light
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Abstract: Preparation of N,F-codoped TiO,, (N,F-TiO,) photocatalyst using ammonia water as nitrogen sources and hydrofluoric acid as fluorine sources by sol-gel
method was proposed. The crystal form and morphology of the as-prepared photocatalysts were characterized by X-ray diffraction (XRD) and scanning electron
microscope (SEM). The influence of N-to-Ti and F-to-Ti molar ratio, calcination temperature and time, irradiation time, catalyst dose, initial concentration of solution
and light power on catalytic activity of N,F-TiO, under visible light was investigated using acid red B as a model contaminant. The results showed that anatase is the
main crystal form of N,F-TiO,. Also, the doping of nitrogen and fluorine produced no significant change in the crystalline phase of TiO,, but it could expand the range
of response of TiO, to visible light. The highest catalytic activity of N,F-TiO, could be obtained at 2.0% molar ratio of N,F/Ti while calcining at 500 ‘C for 40 min, and it
was obviously higher than that of N-TiO,, or F-TiO,. The degradation ratio reached 85.40% for 50 mL solution with 10 mg * L acid red B at 1.5 g- L N,F-TiO, dose,
3.0 h light irradiation, 128 W light power and pH=5.6. The removal ratio could reach nearly 100% by increasing the irradiation time to 4.0 h with no change of other
conditions. In addition, the hydroxyl radicals ( -+ OH) were proved to be generated in the catalyzed degradation by N,F-TiO, under visible light.
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