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Fig. 1 Atomic structure model of the anatase Ti0,(101) surface and
NH; adsorption of X doped with oxygen vacancies of anatase Ti0O, (101) surface
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Fig. 2 The oxygen vacancy structure model of the anatase TiO, (101) surface and

X doped with oxygen vacancies of the anatase TiO, (101) surface
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Fig. 3 NH; adsorption of C.N.F doped with oxygen vacancies of anatase TiO, (101)surfacestructure
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Effect of C, N and F on the Adsorption of NH; Molecules on
the Surface of Anatase Ti0,(101) with Oxygen Vacancies

TIAN Yun, ZHANG Xiaochua, FENG Qing, CHEN Xiaoyu, ZHOU Kang
(Chongqing Key Lab on Optoelectronic Functional Materials,
Key Lab of Optics and Engineering, Chongqing Normal University, Chongqing 401331, China)

Abstract: [ Purposes ] The sensitive detection composition and concentration of environmental gas by metal oxide optical gas sensing
materials has become a hot spot in recent research, and doping is an important way to improve the optical gas sensing properties.
[Methods | By applying the first — principles plane-wave ultrasoft pseudopotential method based on density functional theory, the
paper simulated the process which anatase TiO, (101) surface doped nonmetal C, N, F with oxygen vacancies absorbed NH; and
calculated the stability, density of state, charge distribution, electron density difference, and optical properties by theoretical
analysis.[ Findings | The results show that nonmetallic C, N and F are easily doped on TiO, (101) surface with oxygen vacancies and
the stability is C>N>>F. Additionally, the impurity elements doped on the surface has improved the oxidation of the surface oxygen
vacancies and the adsorption to NH; molecules. The order of impurity elements contributing to the oxidation of oxygen vacancies is:
C>NZ>F. Through the analysis of states density and optical properties, it shows that TiO,(101) substrates with oxygen vacancies
doped C and N reduces the visible light utilization rate compared with un-doped surface. Moreover, TiO, (101) substrates with
oxygen vacancies doped with F increased about 5 times in visible light utilization rate than un-doped surface.[ Conclusions ]Doping F
significantly improves the optical gas sensing ability of the material.

Keywords: anatase TiO, (101); NH;; density functional theory; surface doping; surface absorption
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