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Preparation of visible light response N-F-codoped TiO,
nanorod arrays and their photocatalytic performances

LV Yan, FU Zhengping, YANG Beifang

(Department of Materials Science and Engineering , University of Science and Technology of China ,» Hefei 230026, China)

Abstract; An efficient method for the preparation of visible light response N-F-codoped TiQ, nanorod
arrays (TNRAs) is reported. In the process, simultaneous nitrogen and fluorine doped TNRAs on the
glass substrates were achieved by liquid phase deposition (LPD) method using ZnO nanorod arrays as
templates. The as-prepared samples were characterized by SEM, TEM, Raman, XPS and UV-vis. The
visible light photocatalytic activity of all samples was evaluated by photodegradation of methylene blue
(MB) in aqueous solution. It was found that N-F codoping exhibits significant improvement of visible light
absorption and the N-F-codoped TNRAs samples calcined at 450 ‘C for 2 h demonstrate the best visible
light activity in all samples. The excellent photocatalytic activity can be ascribed to the synergetic effect of
the unique 1D nanorod arrays structure and some beneficial effects induced by the appropriate amount of N
and F doping in TNRAs.
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Fig. 1 Schematic illustration of the synthesis steps

of N-F codoped TiO, nanorod arrays
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Fig. 2 FESEM image of the well aligned ZnO nanorod arrays template (inset: its cross section) (a) and FESEM images
of the TNRAs calcined at 350 C (b), 450 ‘C (inset: its cross section) (¢), and 550 ‘C (inset: its TEM image) (d)
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Fig. 3 Raman spectra of TNRAs films calcined

at different temperatures
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Tab. 1 Composition (fraction of number of atoms)
of TNRAs films calcined at various temperatures

according to XPS analysis

R/ C C/% 0/% Ti/% N/ % F/%

150 27.21 56. 17 12. 56 2.19 1. 37
350 22.72 56. 86 17. 41 2.18 0. 85
450 20.03 63. 4 13. 88 2.23 0. 46
550 20. 28 63. 84 13. 83 2.06 -
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Fig. 4 XPS spectra of N-F codoped TNRAs samples calcined at 350 ‘C and 450 C ; N 1s (a), F 1s (b)
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Fig. 5 The light absorbance of the TNRAs sample obtained by LPD method calcined at 450 C , compared with
that of TNP film prepared by similar LPD method with the same calcination temperature, and that of P25 particles

film (a), and the light absorbance of the TNRAs samples with various calcination temperature (b)
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Fig. 6 Photocatalytic activity of TNP and N-F codoped
TNRAs calcined at different temperatures

under visible light irradiation
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