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Effect of the dimensions of titanium oxide nanotubes, synthesized via
anodic oxidation, on hydrogen gas detection by this nanostructure

B. Alavi, Sh. Khameneh Asl and M. Zamiran

Department of Materials Engineering, University of Tabriz
(Received 21 January 2012, accepted 28 February 2012)

Abstract

The electrical resistance of metal oxide semiconductor thin films varies with the composition of their surrounding gas.
Titanium oxide nanotubes are sensitive to hydrogen gas and their electrical resistance are drastically decreased in hydrogen
gas exposure. In this study, titanium oxide nanotubes were synthesized on a titanium foil by anodic oxidation method. Two
types of electrolytes, ‘containing aqueous and organic electrolytes, were used to obtain nanotube arrays with different
geometries. The results demonstrated that the nanotube arrays with narrower wall thickness and shorter length were more
suitable choices for hydrogen gas detection and sensing by this nanoarchitecture. In this work, surface morphology was

studied by field emission scanning electron microscopy (FESEM). Also, structural changes were evaluated by X-ray
diffraction (XRD) analysis.

Keywords: Nanotube, Titanium oxide, Anodic oxidation, Gas sensor, Hydrogen.
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