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Fig.1 SEM morphologies of MAO films at different hydrothermal points of time: (a, al) 0 h, (b, b1) 6 h, (c, c1) 24 h, (d, d1) 2 d,
(e,el)3d, (f,f1)5d,and (g, 91) 7d
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Fig.2 EDS spectra of MAO films at different hydrothermal

points of time
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Fig.3 XRD patterns of MAO films at different hydrothermal
points of time: (a) 0 h; (b) 6 h; (c) 24 h; (d) 2 d; (e) 3 d;
()5d;(g)7d
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Fig.4 Three-dimensional images of MAO films at different
hydrothermal points of time: (a) 0 h, (b) 6 h, (c) 24 h,
(dy2d,(e)3d,(f)5d,and (g) 7d
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Fig.5 Surface roughness of MAO films at different hydrothermal
points of time
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Tablel Contact angles of test liquids on samples (9

Sample Distilled water E;T;’(I:ZTE Simu'ﬁtﬁg body
TA2 77.3 60.2 75.1
MAO-HS (6 h) 132.8 57.6 124.3
MAO-HS (24 h) 135.0 54.7 131.6
MAO-HS (2 d) 121.3 34.4 91.5
MAO-HS (3 d) 116.0 26.4 70.7
MAO-HS (5 d) 140.2 29.4 136.5
MAO-HS (7 d) 132.4 32.0 112.1

a b c

Kl 6 AR ETA2ZR T ML S

Fig.6 Images of droplets pinned on TA2: (a) distilled water;
(b) ethylene glycol; (c) simulated body fluid

Bl 7 IRV 7K #5622 T R H bR 25
Fig.7 Images of droplets pinned on MAO-HS: (a) distilled water;

(b) ethylene glycol; (c) simulated body fluid
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Fig.8 Surface energy of TA2 and MAO films at different

hydrothermal points of time
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Fig.9 Wenzel (a) and Cassie (b) models of droplets on rough
surface
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Structure and Surface Energy of Composite Ceramic Films on TA2 Titanium by
Micro-arc Oxidization-Hydrothermal Synthesis

Xu Lin*, Ding Jianning® ?, Xu Xiaojing®, Li Boquan®, Niu Xiaoya®
(1. Jiangsu University, Zhenjiang 212013, China)
(2. Changzhou University, Changzhou 213164, China)

Abstract: Micro-arc oxidation (MAO) and hydrothermal synthesis (HS) methods were used to prepare composite ceramic films
containing hydroxyapatite (HA), rutile and anatase TiO; on the surface of TA2 titanium. The morphology, elemental composition, phase
composition and roughness of the films were analyzed, and the effect of hydrothermal time on microstructure and surface energy of the
ceramic films on the surface of TA2 titanium was explored. The results demonstrate that after the hydrothermal treatment, large amounts
of regular columnar and needle-like HA particles form on the films, which are mainly consisted of such elements as Ti, O, Ca and P. With
prolonging the hydrothermal time, the HA particles increase in number and volume, while the surface roughness of the film decreases at
first and then increases. The contact angle of water on the films is between 116.0140.2< larger than that of water on TA2 titanium,
indicating that hydrophobicity of the film is enhanced. Compared with TA2 titanium, surface energy of the films is between 150.7~ 282.9

mJ -m™, increasing more than four times, which is attributed to the change of its roughness.
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