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Effect of Temperature in Hydrothermally Rutile TiO2 Nanorod Synthesis for
Photocatalytic applications

A. Baghaei, A. A. Sabbagh Alvani*, H. Sameie, R. Salimi
Color and Polymer Research Center (CPRC), Amirkabir University of Technology, P. O. Box: 15875-4413, Tehran, Iran.
Received: 14-11-2017 Accepted: 04-03-2018 Available online: 17-02-2019

In this article, role of temperature in rutile TiO2 nanorod synthesis by hydrothermal method was investigated due to one-dimensional
oriented nanostructures application importance. Synthesis was studied at three level of temperatures such as 125, 150 and 175 °C.
The result of XRD, SEM and UV-Visible tests showed that crystallinity and crystallite size would increase in order to increment
temperature, furthermore, the length and partly diameter of nanorods would enhance when temperature increased. Indeed, the length
of nanorod at 125 °C was about 0.5 microns, however, at 175 °C was 1.7 microns. Moreover, photocatalytic activity of nanorods by
measurement the degradation of methylene blue would increase but the efficiency would decrease when the temperature enhanced.
Absorption diagram at different wavelengths demonstrated that the synthesized TiO2 nonarods had no absorption in UV region and
also absorption decreased at higher wavelengths. The band gap for all samples were near 3 ev. The optimum temperature for
reaching to best efficiency was 150 °C. J. Color Sci. Tech. 12(2019), 251-259®©. Institute for Color Science and Technology.

Keywords: Nanostructures, Titanium dioxide, Hydrothermal, Photocatalyst, Nanorod.
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2- (Gas sensors

3- Photoelectrochemical cells
4- Anatase

5- Rutile

6- Brookite

7- Planar film

8- Photocurrent

9- Nanofiber

10- Intercrystalline contact
11- Loading
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