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Preparation and structural and photoelectrochemical properties of
titanium dioxide/zinc oxide composites
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Abstract: Four nanocomposite samples of titanium dioxide/zinc oxide with approximate
volume percentages of 0, 3, 5, and 7 of zinc oxide were synthesized using the sol-gel
method. The success of the syntheses was confirmed by X-ray diffraction patterns.
Morphology of the prepared samples was studied by scanning electron microscope (SEM).
Properties of the samples were investigated by using UV-Vis spectrometry and
photoluminescence spectrometry. The obtained results indicated that adding zinc oxide to
titanium dioxide significantly decreased its band gap energy and substantially improved
the photoelectrochemical performance of the composites. The sample containing 5% by
volume of zinc oxide exhibited the narrowest band gap energy (3.28 eV), the lowest
photoluminescence spectrum intensity, and the lowest charge transfer resistance (80 kQ).
Additionally, this sample showed the highest stable current density (1.1 mA/cm?).
Furthermore, the superior photoelectrochemical performance of this sample compared to
the others confirmed its high efficiency.

Keywords: Water splitting, Photoelectrochemical properties, Solar hydrogen, Titanium
dioxide/zinc oxide.
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