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Process of biomimetic mineralizing calcium phosphate coating on titanium surface

Yang Chunrong
(School of Materials Science and Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; The biomimetic mineralization approach was adopted in the preparation of calcium phos-
phate coating on industrial pure titanium substrate. After being treated with acid, dilute alkali solu-
tion and heat, the titanium substrate was immersed in simulated body fluid for mineralization. The
effects of alkali concentration and its treatment time, and heat treatment temperature on the surface
activity of titanium substrate were analyzed. Results show that when the alkali solution concentration
was 9 mol/L, and treatment time reached 10 h, the roughness and energy of the titanium substrate
surface were maximized; with the rising of heat treatment temperature, mineralized apatite of the ti-
tanium surface increased. However, when the temperature exceeded 700 °C, the structure of the ti-
tania gel layer on the surface of titanium substrate changed. The ion exchange between the titanium
surface and the solution decreased, and the amount of apatite decreased. The results can provide
both theoretical and practical basis for the clinical application of titanium and its alloys in bone im-
plants.
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Fig.1 Surface roughness and surface energy of tita-
nium substrate treated with different alkali

concentrations over different time spans
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Fig.2 3D surface morphology of titanium substrate

mineralized in SBF after being treated at

different temperatures
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Fig.3 Energy spectrum of the mineralized product
on the sample’ s surface after being treated at
600 °C
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Tab.2 Composition of the mineralized product on the

sample’ s surface after being treated at 600 °C
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