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Fig.1 XRD patterns of Ti-3Cu alloy before and after alkali heat

treatment
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Fig.2 SEM morphologies of Ti-3Cu alloy before (a) and after (b)

alkali heat treatment
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Fig.3 SEM images (a, c) and EDS spectra (b, d) of Ti-3Cu alloy before (a, b) and after (c, d) alkali heat treatment

F 1 WALEFE Ti-3Cu SEHTEREE
Table 1 EDS analysis of Ti-3Cu alloy before and after alkali

heat treatment (at%)

Element (0] Ti Cu Na
Untreated Ti-3Cu 97.45 2.55
Alkali heat-treated 50.62 35.73 0.79 0.8
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Fig.4 XPS patterns (a) and Ti 2p (b), O Is (c¢) and Cu 2p (d) high-resolution spectra of alkali surface treatment

Bl 5 BRAKEEL RIS Ti-3Cu A4 — 4 =4k
Fig.5 2D (a, c, e) and 3D surface (b, d, f) morphologies of the samples before (c, d) and after (e, f) alkali heat treatment: (a, b) cp-Ti;
(c~f) Ti-3Cu
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Fig.6 Surface roughness (a) and contact angle (b) of the samples before and after alkali heat treatment
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Bacteria adhesion on cp-Ti (a) and Ti-3Cu alloy before (b) and after (c) alkali heat treatment

Fig.7
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Fig.8 Bacterial growth of staphylococcus aureus cultured on Ti-3Cu alloy sample surface for 24 h: (a) cp-Ti; (b) Ti-3Cu; (c) alkali heat

treated Ti-3Cu; (d) antibacterial rate
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Effect of Alkali Heat Treatment on Surface Characteristics and Antibacterial
Properties of Ti-3Cu Alloy

Zhang Erlin, Liu Boqun
(Northeastern University, Shenyang 110819, China)

Abstract: The effects of alkali heat treatment on the microstructure, surface roughness, contact angle and antibacterial properties of Ti-3Cu
alloy were studied to reveal the possibility of applying alkali heat treatment to biological surface modification of Ti-3Cu alloy. The results
show that a layer of titanate gel is formed on the surface of titanium alloy after alkali heat treatment, and a large number of nano-sized
pores of about 100 nm are distributed homogeneously on the surface of the gel layer, which reduce the roughness of Ti-3Cu alloy but
improve the hydrophobicity of the alloy surface. The formation of the titanate gel layer on the alloy surface reduces the antibacterial
property of the alloy from 92% before treatment to 71% after alkali heat treatment. The bacterial adhesion test also confirms that alkali heat
treatment reduces the antibacterial property of the alloy. It is believed that the titanate gel layer partly blocks the contact between Ti,Cu
phase and bacteria in the alloy, so the antibacterial effect of the alloy decreases.
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