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Synthesis of defective titanium dioxide nanomaterial in nitric acid
system and its application in photocatalysis

Liu Jin, Wang Li, Zhou Hua, Zhao Hui

(Research Center of Functional Materials, School of Material and Chemical Engineering, Kaifeng University, Henan Key
Laboratory of Advanced Silicon Carbide Materials, Henan Province Engineering Technology Research Center for Ad-

vanced Materials and Green Process, Kaifeng 475004, Henan, China)

Abstract: TiO, nanomaterial was prepared by sol-gel method using nitric acid as the control agent. The
obtained TiO, nanomaterial is anatase and has defect structure, with the particle size below 5 nm. Dur-
ing the preparation of the material, the crystal growth complies the oriented attachment (OA) mechan-
ism. The anatase TiO, material was applied to the photocatalytic degradation of methylene blue, and
95% of the catalytic degradation efficiency can be achieved, showing good photocatalytic performance.
It provides a simple technical path for preparation of TiO, nano photocatalytic materials.
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Fig.1 XRD pattern of TiO, nanomaterial
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Table 1 TiO, particle size calculated by Scherrer formula
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Fig. 2 SEM images of TiO, nanomaterial
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Fig. 3 TEM images of TiO, nanomaterials
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Fig. 4 Decolorization rate of methylene blue decomposed
by defective TiO, under simulated light
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