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Fig.2 Water contact angles and SEM images of Ti-OH (a),
Ti-OTS (b), and Ti-OTS-UV (c)
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Table 1 Surface energies on different surfaces of titanium
(a Ti-OH, b Ti-OTS, ¢ Ti-OTS-UV)

Contact angle/(9 Surface energy/mJ m™

Samples Diiodo- d
P Water methane ’s s ’s
a 18.2+1.1 20.644.9 32.60 38.52 71.12
b 109.842.1 57.142.9 32.62 4.88 37.50
c 63.441.8 41.043.2 31.35 13.83 45.18

Note: y,¢ denotes color dispersion component of solid surface
free energy, ys° denotes polarity component of solid surface

free energy and ys denotes solid surface free energy
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Fig.3 SEM images of calcium phosphate coatings obtained on

different titanium surface by electrochemical deposition:
(a) Ti-OH, (b) Ti-OTS, and (c) Ti-OTS-UV
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Fig.4 Elemental mapping images of the calcium phosphate

coatings on Ti-OTS (a,b) and Ti-OTS-UV (c,d)
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Fig.5 XRD patterns of calcium phosphate coatings obtained on
different titanium surface by electrochemical deposition:

(a) Ti-OH, (b) Ti-OTS, and (c) Ti-OTS-UV
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Modification of Titanium Surface with Octadecyl-Trichlorosilane and Its Effects on
Electrochemical Deposition of Calcium Phosphate

Tan Guoxin', Wang Hang®, Ning Chengyun?, Tan Ying®, Zhou Lei?, Liao Jingwen?, Chen Xiaofeng?, Yu Peng?
(1. Guangdong University of Technology, Guangzhou 510006, China)
(2. South China University of Technology, Guangzhou 510641, China)

Abstract: Titanium plates were grafted with octadecyl-trichlorosilane (OTS) after activated by piranha solution (H2SO4:H,0,=7:3 in
volume ratio) and then the Ti-OTS was irradiated by UV light. The influence of UV irradiation on the calcium phosphate coating on
different titanium samples obtained by electrochemical deposition was discussed. The OTS self-assembled monolayer and calcium
phosphate coatings on titanium were characterized by fourier transform infrared spectroscopy (FTIR), contact angle tester, X-ray
diffractometer (XRD) and field emission scanning electron microscopy (FE-SEM). The results show that the water contact angle of
Ti-OTS is decreased from 109.8+42.1°to 63.4.8after UV irradiation, and the surface free energy increases from 37.50 mJ m? to
45.18 mJ m™. Highly homogeneous and ordered flower-like hydroxyapatite crystals are distributed on Ti-OTS-UV, which could be
expected to improve the stability of the implant material.

Key words: titanium; octadecyl-trichlorosilane (OTS); self-assembly; ultraviolet radiation; electrochemical deposition
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