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Preparation, characterization and photocatalysis of TiO, co-doped
with zirconium and nitrogen
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Abstract: TiO,, N-TiO,, Zr-TiO, and Zr-N codoped TiO, were prepared by hydrolyzation- precipitation method. Crystal
structure, elemental composition and visible lights response of prepared samples were characterized by XRD, TEM, XPS,
and UV-Vis-DRs, and its photocatalysis properties were studied by photocatalytical degradation of methyl orange. The
results indicate that Zr doping could decrease the particle size of nanoparticles, and Zr-N co-doping has a synergistic
effect that could improve the photocatalysis efficiency and the visible absorption capacity of samples. Zr-N co-doped
TiO, has higher photo-catalysis activity than TiO, under a 250 W high pressure mercury lamp and the degradation
efficiency of methyl orange for 2% Zr-N co-doped TiO, has a 32% rise than pure TiO, after 3 h illumination.
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1) 100 mL #E4/KET 250 mL kedrr, H
HNO; 5 pH=3, Bl A ¥. B 10 mL 4KFR | FsfE
FIEGERE R N 30 mL Jo/K LBEH, Fok B . 7ERE
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Fig.2 TEM images of samples calcined at 450 C: (a) TiO,; (b) N-TiO,; (¢) 2%Zr-TiO,; (d) 2%Zr-N-TiO,
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Fig.3 XPS spectra of surface elements of 2%Zr-N-TiO, calcined at 450 ‘C: (a) N 1s; (b) Zr 3d; (c) Ti 2p; (d) O 1s
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Fig.4 UV-Vis-DRs spectras of TiO,, N-TiO,, 2%Zr-TiO, and

2%Zr-N-TiO,
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Fig.5 Photocatalytic degradation methyl orange for diffenent

samples under illumination
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