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ABSTRACT

In order to investigate the calcium phosphate forming ability of nanocrystalline ZrO, film, we prepared ZrO,/Si structure by using
a chemical solution deposition with a zirconium naphthenate as a starting material. Precursor sol was spin-coated onto the (100)Si
substrate and prefired at 500°C for 10 min in air, followed by final annealing at 800°C for 30 min in air. Crystallinity of the annealed
film was examined by X-ray diffraction analysis. Surface morphology and surface roughness of the film were characterized by field
emission-scanning electron microscope and atomic force microscope. After annealing, nanocrystalline ZrQO, grains were obtained on
the surface of the film with a homogeneous interface between the film and substrate. After immersion for 1 or 5 days in a simulated
body fluid, formation of calcium phosphate was observed on ZrO, film annealed at 800°C by energy dispersive X-ray spectrometer.
The fourier transform infrared spectroscopy revealed that carbonate was substituted into the calcium phosphate.
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Table 1. Regents for Preparing the SBF

Regents Amount g/t. H,O
{CH,0H);CNH, 6.053
NaCl 7.995
NaHCO; 0.353
KCl 0.224
K,HPQ, - 3H,0O 0.228
MgCl, - 6H,0 0.305
CaCl, - 2H,0 0.368
Na,S0, - 0071
2 mol/L. HCI 20 mL
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Fig. 1. XRD pattern of ZrO, film on (100)Si annealed at
800°C.
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Fig. 2. FE-SEM images of free surface (a) and fractured-cross section (b) of ZrO,/Si after annealing at 800°C.
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Fig. 3. AFM images of (100) Si substrate and the 800°C-annealed ZrO, film.
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Fig. 4. FE-SEM images of the samples after immersion for 1 day (a) and 5 days (b) in SBF and EDS analysis (c) of the sample after

immersion for 5 days in SBE.
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Fig. 5. XRD pattern of the sample after immersion for 5 days
in SBF.
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Fig. 6. FTIR spectra of the samples after immersion for 5 days
in SBFE.
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