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Abstract

Titanium dioxide nanotubes (TiO, nanotubes) were successfully synthesized, characterized and tested for solar-hydrogen
production. Titanium nanotubes were synthesized by anodization method. The samples were annealed between 300-800 °C for 2 hours.
X-ray Diffraction (XRD), Scanning Electron Microscopy (SEM) and UV-Vis diffuse reflectance spectra (UV-vis DRS) techniques were
used to characterize the TiO, nanotubes. Finally, the samples were tested for solar-hydrogen production and their conversion efficiencies
were calculated. According to the results, amorphous TiO, transformed into the crystalline anatase phase after heat treatment in the
temperature range 300-600 °C. The transformation from anatase phase to rutile phase was observed for annealing temperatures within
700-800 ‘C. We noticed that for annealing temperatures over 600 "C, the surface of the TiO, nanotubes appeared to be damaged. Under
the given experimental conditions, our optimal results were obtained for the TiO, nanotubes annealed at 400 °C, with a corresponding
maximum photocurrent density of 3.17 mA/cmz, and a solar-hydrogen conversion efficiency of 3.90 %. The findings of this paper provide

significant guidelines for current and future research in the development of renewable energy. And the results of this work will serve

as guidelines for developing alternative energy sources in the automobile industry.
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