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Preparation of N-doped defective TiO, under DBD plasma and study on

its photocatalytic properties
ZHANG Guo-ping, ZHANG Lian-hong” , LV Yan-jun
(College of Chemistry & Chemical Engineering, Southwest Petroleum University, Chengdu 610500, China)

Abstract: A N-doped defective TiO, material is successfully prepared by means of dielectric barrier discharge
(DBD) plasma with nitrogen as nitrogen source and hydrogen as discharge gas.The material is characterized by TEM,
XPS,EDS,and FT-IR. Experimental results show that the photocatalytic degradation of methylene blue solution by the
modified TiO, can reach 96% within 80 min, and the photocatalytic degradation rate is about 3.5 times that by the
untreated TiO,.Additionally, the photocatalytic performance of N-doped defective TiO, material can reach 80% after 4
cycles of repeated use.The characterization results show that oxygen vacancies and N-doping are formed in TiO, material
after DBD plasma treatment.Oxygen vacancies can form defect levels under the conduction band ,and N-doping can form
impurity levels in the valence band.Under the synergistic effect between oxygen vacancies and N-doping, the forbidden
band width is reduced from 3.0 eV to 2. 88 eV, which enhances the absorption in visible light region. Meanwhile, the
recombination rate of photogenerated electron-hole is inhibited , which can generate more hydroxyl radicals.Therefore , the
catalytic activity of TiO, is improved.
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