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Preparation and Properties of TiO, Nanotubes
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Abstract: In order to make titanium based metals fit for the implant environment of human body and im-
prove the wettability and corrosion resistance TiO, nanotubes were prepared on the surface of titanium by

anodic oxidation method at 25 V of DC voltage using NH,F and ethylene glycol as electrolyte.The effects
of anodic oxidation time on morphology phase compositions wettability and corrosion resistance of TiO,
nanotubes were studied.The morphology and phase compositions of TiO, nanotubes were characterized by

scanning electron microscopy ( SEM) and X-ray diffraction ( XRD) .Distilled water contact angle of the
samples was measured by contact angle measuring instrument and the corrosion resistance of the samples
was studied by a potentiodynamic polarization curve method.The results show that when the oxidation time
is 2 h highly ordered TiO, nanotubes with pore size range of about 30 ~40 nm and pore wall thickness of
about 20 nm can be prepared on the titanium surface.Contact angle between the titanium sheet and dis—
tilled water is about 28.8° indicating a better wettability. Furthermore the self-corrosion voltage of titanium
with TiO, nanotubes is 0.145 V about 34% higher than that of pure titanium.The corrosion current is a—

bout 0.468 pA/cm’ and the corrosion resistance R, is about 1.023x 10° Q/cm’® for sample with TiO,

nanotubes significantly improving the corrosion resistance.
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Fig.1 The schematic diagram of anodic oxidation device
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1 NaCl 8.035
2 2 NaHCO, 0.355
3 KCI 0.255
2.1 4 K,HPO, * 3H,0 0.231
5 MgCl, * 6H,0 0.311
6 1.0M-HCI 39 mL
7 CaCl, 0.292
8 Na,SO, 0.072
s ) 9 ( CH,0H) ,CNH, 6.118

2 SEM
Fig.2 SEM of titanium surface under different oxidation time
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Fig.4 Water contact angle images of titanium under different oxidation time
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Table 2 Parameters of potentiodynamic polarization curves of titanium under different oxidation
time in simulated human body fluid at 37 °C
/h E oIV Lo /(pA = em™) B./mV -B. /mV R, X107 /(Q = em™)
0 0.095 1.345 311.269 231.782 42.890
1.0 0.054 0.778 244 .4 125.707 46.330
1.5 0.099 0.563 463.404 143.949 84.708
2.0 0.145 0.468 370.394 157.018 102.311
2.5 0.105 0.609 282.974 177.245 77.704
3.0 0.085 0.545 238.519 163.925 77.406
3 o
2 h TiO,
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o 10° Q/em? o
TiO, N N TiO,
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