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Fig.1 SEM top-view and cross-sectional (inset) images of the TiO, nanotubes arrays (a) and the HA coating (b)
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Fig.2 XRD pattern of the HA/TiO, /Ti
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Tab.1 Corrosion fitting parameters from Tafel curvers for Ti TiO, /Ti and HA/TiO, /Ti in Tyrode's solution
Samples i /A e cm’ R,/ - em’ b, IV« dec™ b, IV« dec™ E,./V(vs. SCE)
Ti 2.23x107° 5.42 x 106 0.123 0.572 -0.159
TiO, /Ti 4.90x107° 2.46 x 106 0.095 0.315 -0.279
HA/TiO, /Ti 5.78 x107® 1.59 x 106 0.079 0.342 -0.223
2 TiO,/Ti  HA/TiO,/Ti  Tyrode’s

Tab.2  Fitting parameters of EIS using the equivalent circuits for Ti TiO, /Ti and HA/TiO, /Ti in Tyrode’ s solution

- Ry Y Ry T . % A C S %

Dampres Q-cm’ Yo/ n 0O-cm’ Q-cm’ Y,/ n Q- cm? Yo/ n Q-cm’
O 'em 28" 0 'em 28" O 'em 28"

Ti 13.02 1.9x10™° 0.93 3.10x10° - - - - - -

TiO, /Ti 9.87 7.7x107° 0.67 1.%x10° 1.42x10° 7.84x10~° 0.82 1.19 x10* - -

HA/TIO /M 1504 8.4x107° 0.86 5.42x10° 1.39x10°* 0.8 1.60x10* 1.64x107™* 0.86 978
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Fig.4 The EIS of Ti TiO,/Ti and HA/TiO,/Ti electrodes in Tyrode’ s solution
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Electrochemical Corrosion Behavior of TiO, /HA Composite Coating

on Medical Titanium in Tyrode’ s Physiological Solution

KONG Lidi LIN Long=xiang HU Rong-gang ZHANG Fan LIN Chang-jian"
(State Key Laboratory for Physical Chemistry of Solid Surfaces and Department of Chemistry
College of Chemistry and Chemical Engineering Xiamen University Xiamen 361005 Fujian China)

Abstract : Titanium and its alloys have been widely used as medical implant materials because of their good me—
chanical properties and biocompatibility. However the physiological corrosion of metal will release metal ions re—
sulting in toxic and side effects. In this paper in order to improve the corrosion resistance of titanium and to en—
hance its bioactivity and osseointegration the surface modification of titamum were performed. Using eletrochemi—
cal methods Tafel polarization and electrochemical impedance spectroscopy (EIS) were applied to study the elec—
trochemical corrosion behavior of TiO,/HA composite coating. It is indicated that the corrosion resistance of the

prepared TiO, /Ti material in Tyrode$ physiological solution is improved because of the enhanced surface barrier.

Key words: medical implant materials ; physiological corrosion ;titanium;TiO, nanotube arrays ;electrodepostion
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