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Effect of hydrothermal process parameters on morphological structure and
optical properties of TiO, thin film
XUE Dan-lin, HUANG Jin-liang” , NING Xiang-mei, LI Li-hua, GU Yong-jun, LI Xin-li
(School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang 471023, China)

Abstract: Using tetrabutyl titanate as titanium source, hydrochloric acid and distilled water as solvents, TiO,
nanorod film is grown on F-SnO, doped glass substrate by hydrothermal method through controlling reaction temperature
and Ti (OC,H, ), concentration. The crystal structure, microstructure and light absorption strength of the samples are
analyzed and characterized via X-ray diffraction (XRD) and scanning electron microscopy ( SEM) , respectively. The
optical properties of the samples are measured by uliraviolet visible spectrophotometer ( UV-Vis).The results show that
the prepared TiO, film consists of uniformly arranged rutile one-dimension nanorods arrays.The increase of temperature is
beneficial to the growth of TiO, nanorods.At 160°C ,the gap between TiO, film nanorods is moderate and the film has a
good homogeneity and dispersion property. When the concentration of Ti ( OC,H, ), is 0.05 mol - L', the nanorods
prepared have larger diameter, high structural density, moderate porosity, good vertical growth ability, and good contact
performance with substrate. The samples exhibit good optical absorption performance both in the ultraviolet and visible

regions.The minimum band gap is 2. 78 eV when the concentration of Ti( OC,H,), is 0. 03 mol-L™".
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