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Abstract — A novel technique for the synthesis of silica nanostructures with needle-like template, hydroxyapatite, having
nanometer diameter was investigated in this study. The synthetic method consisted of the following main steps: the preparation
of nanoprecursor(silica-coated templates), the calcination of nanoprecursor and the removal of templates. The analysis results
of scanning electron microscopy(SEM), transmission electron microscopy(TEM), X-ray diffraction(XRD) and X-ray photo-
electron spectroscopy(XPS) for nanoprecursor revealed that silica particles were deposited onto the surface of templates. Fur-
ther examinations(curve-fitting processing) of the asymmetrical broadening of O 1s peaks in the XPS spectra indicate the
presence of multiplexygen species on the surface. Energy dispersive X-ray spectroscopy(EDS) result confirmed that nano-
structures were composed of silicon and oxygen. The diameters of the synthesized nanostructures, mainly in the range of 50-
200 nm, correspond to the diameters of the templates. The results confirm that the proposed technique in this study can be uti-

lized as a new method to fabricate the nanostructures.
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Fig. 1. Schematic drawing for the preparation of silica nanostructures
by template method.
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Fig. 2. SEM micrograph and XRD pattern of templates(HAp).
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Fig. 3. FT-IR spectrum of samples: (a) templates; (b) nanoprecursors;

(c) silica nanostructures.
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Fig. 4. XPS survey spectrum of samples: (a) nanoprecursors; (b) te
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Fig. 5. Curve-fitting of the oxygen XPS spectrum for nanoprecursors.
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Fig. 6. SEM micrograph for nanoprecursors.
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