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Investigation of microstructural and surface properties of anodized titanium oxide
nanotube coating on Ti-3Cu

Abstract

In this study, titanium oxide nanotubes were fabricated on a Ti—3Cu substrate using the anodization method at two voltages, 20 V
and 40 V. The microstructure of the titanium oxide nanotube coating and its effect on the surface hydrophilicity, as well as the
presence of copper in the coating and its influence on the antibacterial properties of the surface, were investigated under different
anodizing voltages. Microstructural, elemental, and phase analyses were carried out using field emission scanning electron
microscopy (FESEM), energy-dispersive spectroscopy (EDS), and X-ray diffraction (XRD), respectively. The results showed that
well-ordered, densely packed, and vertically aligned titanium oxide nanotubes were successfully formed on the substrate.
Increasing the anodizing voltage significantly enlarged the inner diameter of the nanotubes, leading to a noticeable decrease in the
wettability angle and thus enhanced surface hydrophilicity of the titanium oxide nanotube layer. Moreover, copper migrated from
the Ti—3Cu substrate into the titanium oxide nanotubes, and the extent of Cu increased with higher anodizing voltage, resulting in
improved antibacterial properties of the titanium oxide nanotube coating.

Keywords: Titanium oxide nanotube, VVoltage, Copper, Hydrophilicity, Antibacterial properties
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