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Growth and Characterization of ZnO Nanorod Arrays on the Mesoporous TiO, Films

TIAN Xiao-Liang SUN Wan-Ting XIE Ming-Zheng JING Li-Qiang*
(Key Laboratory of Functional Inorganic Materials Chemistry, Ministry of Education, School of Chemistry and Materials
Science, Heilongjiang University, Harbin 150080, China)

Abstract: Oriented ZnO nanorod arrays have been successfully grown on the mesoporous nanocrystalline anatase
TiO, films via low temperature hydrothermal processes, and characterized mainly by X-Ray Diffraction, Field
Emission Scanning Electron Microscopy and Photoluminescence Spectroscopy. The as-prepared nanorods have
narrow size distribution in the length and diameter with hexagonal end planes, and display markedly preferential
growth along c-axis direction (002). Moreover, the ZnO nanorod arrays grown on the mesoporous nanocrystalline TiO,
films exhibit rather good orientation compared with those on the glasses or on the nanoparticle TiO, films,
demonstrating that the surface structure and the composition of the substrates have great effects on the formation and
the orientation of ZnO nanorod arrays. A possible formation mechanism related to the ordered mesoporous structure
of the oriented nanorod arrays is suggested. The typical ZnO nanorod array displays a strong near-ultraviolet
photoluminescence band centering at about 370 nm and a weak green photoluminescence band centering at 530 nm

at the room temperature.
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Fig.2 SEM images with different magnifications of ZnO nanorods grown on the MTF at the reactant concentration of 0.03 mol -1
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