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Preparation and characterization of N-doped TiO, photocatalyst
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(1. School of Construction and Environmental Engineering, Shenzhen Polytechnic,Shenzhen 518055, China;

2. School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Under 400700 ‘C and ambient atmosphere, N-doped TiO, photocatalyst was prepared by calcining hydrated
titanium dioxide which was obtained by using saturate urea solutions as precipitant. The obtained yellow samples were
characterized by XRD, TEM and UV-Vis, the calcine process was analyzed, and their photocatalytic activities under
visible light were also evaluated. The results indicate that the presence of nitrogen element in the precursor is in the form
of complex formation, and nitrogen is doped into TiO, lattice in the form of Ti—N bond when the crystalline structure of
TiO, changes from amorphous to anatase. The samples grain sizes, specific surface area and nitrogen doping contents are
10-30 nm, 30—70 m*/g and 3%, respectively, and can absorb visible light with wavelength above 400 nm. Photocatalytic
activities results show that over 40% 2,4-dichlorophenol can be degraded under visible light irradiation after 3 h reaction.
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Fig.1 TG-DTA curves of hydrated titanium dioxide
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Fig.2 FT-IR spectrum of hydrated TiO, and samples calcined

at different temperatures
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Fig.3 XRD patterns of hydrated TiO, and samples calcined

at different temperatures
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Table 1 Characteristic results of N-doped TiO, photocatalyst

Calcining  Grain Specific surface ~ Mass
temperature/  size/ area (BET)/ fractionof  Color
C nm (m* g nitrogen/%
400 14.3 68.8 4.2 Yellow
500 17.5 60.5 3.6 Yellow
600 18.6 51.6 2.5 Yellowish
700 254 372 24  Craysh
white
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Fig.5 SEM photograph of sample calcined at 600 C
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Fig.6 UV-Vis absorption spectra of samples calcined at
different temperatures
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Fig.7 Effects of samples calcined at different temperatures on
photocatalytic degradation of X-3B under 2=420 nm irradiation
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Fig.8 Effects of samples calcined at different temperatures on
photocatalytic degradation of 2,4-DCP under 4=420 nm
irradiation
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