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Abstract: Ag-carrying micro-arc oxidation ceramic film was prepared on the surface of pure titanium
by combining micro-arc oxidation and hydrothermal treatment to improve its wettability, corrosion
resistance and impart antibacterial properties. The MAO film was characterized by scanning electron
microscopy (SEM), energy dispersive spectroscopy (EDS), X-ray diffraction (XRD) and X-ray
photoelectron spectroscopy (XPS). The hydrophilicity of the film was evaluated by contact angle test.
The corrosion resistance of the film was evaluated by electrochemical test, and the antibacterial
property was analyzed by the antibacterial property test. The results show that the surface
morphology of Ag-carrying MAOQO film remains volcanic porous structure. Nano-scale Ag particles are
evenly distributed around the pores. The surface of Ag-carrying MAO film is mainly TiO, and nano-
Ag particles. The hydrophilicity of the Ag-carrying MAO film is 77. 0% higher than that of pure
titanium, and 68. 2% higher than that of MAO film. The self-corrosion potential of Ag-carrying MAO
film increases by 0.44 V and 0. 31 V compared with pure titanium and MAO film. The antibacterial
rate of MAO film is 32. 2%. The antibacterial rate of Ag-carrying micro-arc oxidation MAO film is
more than 99. 9% and has excellent antibacterial property.
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Fig. 1 Surface morphologies of micro-arc oxidation ceramic film(a) and Ag-carrying micro-arc oxidation ceramic film(b)
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Fig. 2 Analysis of membrane elements (a) MAO ceramic film;

(b) Ag-carrying micro-arc oxidation ceramic film
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Fig. 3 X-ray diffraction patterns of the films
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Fig. 4 XPS survey of Ag-carrying micro-arc oxidation ceramic film(a) and XPS spectra of Ti2p(b),Ag3d(c)
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Table 1 Test results of contact angle of sample surface
Contact angle/ (%)
Sample - - -
Point 1 Point 2 Point 3 Average
Pure titanium 79. 2 79.1 78.8 79.0
MAO ceramic film 57.7 57.1 56.2 57.0
Ag-MAO ceramic film 18.8 18.8 16. 8 18.1
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Fig. 5 Contact angle photos of the point 1 on each sample surface

(a)pure titanium; (b) MAO ceramic film; (¢) Ag-carrying micro-arc oxidation ceramic film
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Table 2 Colony number and antibacterial rate of

Escherichia coli in different samples

Colony number/  Antibacterial

Sample

cfu rate/ %
Pure titanium 2.14 X107 0
MAO ceramic film 1.45X107 32.2

Ag-carrying MAO ceramic film  <C10 =>99.9
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