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Table 1 The total energy for different codoping configurations
Configuration A B C

Total energy(eV) —-19358.2368  —19358.0020 —19358.3685
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Figure 2 (Color online) The total density-of-states of different
doped TiO; structures. The band-gap was marked in the figure.
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Figure 4 The partial density of state of different kinds of doped TiO, structures. (a) For pure TiO,; (b) for N-doped TiO,; (¢) for Zr-doped TiO,;
(d) for N/Zr-codoped TiO,.
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First-principles investigations on the photocatalysis synergistic
effect on N/Zr codoped TiO,

XIONG SiYu, WANG Le, DONG QianMin & LIANG Pei’

College of Optical and Electronic Technology, China Jiliang University, Hangzhou 310018, China

The Density Functional Theory based on the Plane-wave Ultra Soft Pseudopotential method were used to investigate
the electronic structures and optical properties of N-doped, Zr-doped and N/Zr co-doped anatase TiO, in this article.
Firstly, the most stable configuration was found out among different doping ones based on the Principle of Lowest
Energy by calculating their total energy. Then we analyze the band structure, density of states and partial density of
states of N/Zr doped and co-doped anatase TiO,, while the method of improving optical properties was discovered
through analyzing these calculations. By analyzing the total density map, we concluded that N and Zr in co-doped
anatase tend to form a bond. The comparisons in their optical properties demonstrate that co-doping can help anatase
TiO, to make a better use of visible light efficiently. The theoretical calculations and analysis in this article will help
to understand the mechanism of how co-doping method improve the photocatalysis of TiO,.

first-principles, photocatalysis, synergistic effect, codoping, TiO,
PACS: 31.15.Es, 31.15. Ve, 61.72.-y, 61.72.Bd, 63.20.Dk, 61.72.S-

doi: 10.1360/132011-456



