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Preparation and properties of praseodymium and
nitrogen co-doped nano-titanium dioxide photocatalyst
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Abstract: The powders of high efficient visible-light-induced nano-TiO, co-doped with praseodymium and nitrogen
(Pr-N-TiO,) were prepared by sol-gel and microwave chemical methods. The samples were characterized by X-ray
diffractometry (XRD), FT-IR, UV-Vis and TEM, respectively. The photocatalytic activity of samples was investigated by
measuring the degradation rate of methyl blue (MB) under the irradiation of fluorescent lamp. The results indicate that Pr
and N co-doping efficiently restrains the growth of TiO, crystalline size. The adsorption edge of visible light is red shifted,
the phosphorescence fluorescence (PL) spectra intensity of sample is evidently depressed, and the photocatalytic activity
of the sample greatly increases, because of the synergic effect of the co-doping ions. The degradation rate of MB by
Pr-N-TiO, photocalatyst in 6 h is 92.81%, which is much higher than that of Degussa P25 (45.01%).
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Fig.1 XRD patterns of samples heat-treated at 500 ‘C
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Table 1 Average crystalline size of samples

Sample Pr-N-TiO, Pr-TiO, N-TiO, TiO,

Average crystalline
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size/nm
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Fig.2 TEM images of samples heat-treated at 500 C:
(a) Pr-N- TiO,; (b) TiO,
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Fig.3 FT-IR spectra of sample
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Fig.4 UV-Vis absorption spectra of samples
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Fig.5 PL spectra of samples sintered at 500 C
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Fig.6 Curves of MB degradation rate by N, Pr doped and
Pr-N co-doped samples
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