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Abstract: The TiO,-Ce(O, composite coatings were prepared on titanium alloy by plasma spraying technology. The

TiO,-CeO, composite coatings were characterized by SEM and XRD. The effects of CeO, content on the contact an-

gle,

surface roughness, corrosion behavior and antibacterial properties of Ti0,-CeO, composite coatings were investi-

gated. The results indicated that the phase composition of the composite coatings consists of rutile and a small amount

of anatase. Compared with TiO, coating, the Ti,-Ce(, composite coatings surfaces become smooth and have larger

contact angles. The corrosion resistances are also improved. The antibacterial activity of TiO,-Ce(Q, composite coat-

ings against both E. coli and S. aureus was studied applying the bacterial counting method. CeQ, dopant can improve

the antibacterial properties against S, aureus.
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Fig. 1 XRD patterns of the coatings
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Fig. 2 Surface morphology of the coatings
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Fig. 3 Cross-sectional morphology of the coatings
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Table 1 Elemental compositions of TiO,-CeQ, coatings detected by EDS /%
R 0 Ti Ce
(?K}i‘l A = A = A NTE!
IS W E BLIS/NIEN W B FIS W E
TiO2-5 % CeOs 38.98 31.61 56. 95 62. 95 4.07 5.44
TiO2-10 % CeO, 37.90 30. 23 53. 96 62. 40 8. 14 7.37
Ti02-20 % CeO, 35. 76 31. 67 47. 96 46. 84 16. 28 21.49
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Table 2 S, and S, of TiO;, TiO;-CeO, and CeO; coatings
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Fig. 4 Water contact angle of TiO,, TiO,-CeO, and CeQ; coatings
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Fig. 5 Potentiodynamic polarization behavior of the coatings in SBF
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Table 3 Ti'" and Ce3" /Ce'" concentrations of 0.9% NaCl solution
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with immersion of the coatings for 28 days

sample Tit* Cet /Cett

TiO, <Z0. 006 -
TiO,-5% CeO; <<0. 006 <0.02
TiO2-10% CeO; <20. 006 <0.02
Ti0;-20% CeO, <Z0. 006 0. 02

CeO, - <0.02

Ti02-10%CeO2
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Fig. 6 SEM morphology of the bacteria seeded on the coatings
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Fig. 7 Re-cultivated bacterial colonies on the coatings
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