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Two-Phase Rutile/Anatase TiO2 Nanoleafed Nanorod Arrays for
Photoelectrochemical Applications

S. Daneshvar e Asl” and S. K. Sadrnezhaad
Department of Materials Science and Engineering, Sharif University of Technology, Tehran, Iran.

Abstract: Rutile-phase titanium dioxide nanorod arrays were prepared by the hydrothermal method. Then, anatase-phase
nanoleaves were successfully synthesized on the nanorod arrays via mild aqueous chemistry. Nanorod arrays scanning electron
microscopy revealed that the thin film is uniform and crack free and the average diameter and height of the nanorods are 90 nm
and 2 um, respectively. Furthermore, nanorods are vertical to the substrate surface and have desired coverage density due
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to the predeposition of TiO: seed layer which leaded to decrease the surface roughness of the substrate. Nanoleafed nanorods
scanning electron microscopy indicated that the nanoleaves were grown uniformly on the entire surface of nanorods and the
specific surface area and roughness factor of those are significantly improved. Energy dispersive spectrums suggested that F- and
Cl- ions are partially doped into TiO: crystals. Raman and X-ray spectra confirmed the formation of anatase-phase nanoleaves on
the rutile-phase nanorods. X-ray diffraction also indicated that the nanorod arrays are highly oriented with respect to the
substrate surface. The diffused reflectance\transmittance data revealed the incident light was more efficiently harvested by the
nanoleafed nanorod thin film and the values of energy gap are 2.78 and 2.82 eV for rutile TiO: nanorod and rutile+anatase TiO:
nanoleafed nanorod thin films, respectively. Synthesized nanostructure, having improved charge separation and transfer (due to
the presence of the surface anatase/rutile junctions), high specific surface area and light harvesting (due to the presence of the
nanoleaves) and low band gap energy (due to the nonmetallic elements doping), is viable alternative to traditional single
crystalline TiO: nanorods for highly efficient photoelectrochemical applications.

Keywords: Two-phase TiO: Rutile/Anatase, Nanoleafed nanorod arrays, Hydrothermal/Mild aqueous chemistry,
Photoelectrochemical performance.
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