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Fabrication of honeycomb-like titanium-containing apatite coating on
silicon by hybrid sol-gel method
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(1. College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082, China;
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Abstract: The titanium-containing apatite coating (TCAC) with honeycomb-like structure was fabricated on single
crystal silicon by a hybrid sol-gel approach including preparation of hybrid sol containing calcium, phosphorous and
titanium, immersion and spin of specimens in hybrid sol, desiccation of hybrid sol, and calcination of hybrid gel.
TG-DSC curve was used to determine appropriate temperature for the conversion of hybrid gel into coating. SEM,
ICP-AES, XRD and EDS were employed to characterize the morphologies and compositions of specimens. The chemical
stability and inductive ability for bone-like apatite of TCAC were tested by soaking specimens in simulated body fluid
(SBF) with pH values of 7.0 and 7.4, respectively. The results show that hybrid gel forms honeycomb-like coating, which
composes of titanium-containing apatite, at calcination temperatures ranging from 580 to 800 , the aperture of
coating is 0.5—1.0 pm and titania nanowires with approximately diameter of 100 nm and the micro-metric length are
embedded in as-obtained honeycomb-like TCAC. TCAC possesses good chemical stability and bone-like apatite
inductive ability based on nucleation and growth of apatite crystals in SBF with pH value of 7.0 and 7.4, respectively.
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Fig.2 Morphologies of specimens subjected to different processes: (a) Hybrid gel; (b) Coating formed by calcination at 600  for
1 h; (c) Magnified photo of (b); (d) Soaking in SBF with pH of 7.0 for 10 d; (e) Soaking in SBF with pH of 7.4 for 4 d; (f) Soaking in

SBF with pH of 7.4 for 10 d
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