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Abstract — A novel technique for synthesis of titania nanostructures with needle-like template, hydroxyapatite, having par-
ticle size of nanometer diameter was investigated in this study. The synthetic routes involve the preparation of nanoprecur-
sor(silica-coated templates), calcination of nanoprecursor and removal of templates. The analysis of nanoprecursor by means of
scanning electron microscopy(SEM), transmission electron microscopy(TEM), X-ray diffraction(XRD) and X-ray photoelec-
tron spectroscopy(XPS) showed that titania particles were successfully deposited onto the surface of templates. Considering the
chemical shift of binding energy of Ti g2pon the titania-coated template, it was inferred that, TQhe coating thin-film is
combined onto template surface through chemical bond. TEM images of tiatnia nanostructures showed that the formation of
uniform titania nanostuuctures was dependent on the additionrérof water. The diameters of the synthesized nanostruc-
tures, mainly in the range of 50-200 nm, correspond with the diameters of the templates. The results confirm that the proposed
technique in this study can be utilized as a nevhatkto fabricate the nanostructures.
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Fig. 1. Schematic drawing for the preparation of titania nanostruc-
tures by template method.
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2-4. SHEN

TR AR B, A Ao A 9 Elg o] 9854 B ¥
Elo} vz o) Ak X-484 7] (XRD, Rigaku, D/MAX IIB,
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Table 1. Sample morphology and titania loading of samples invesigated

Sample code Templates(g) Alkoxide(TOmol) Water(mol) Atomic % TiQby EDS Samplenorphology
1 0.3 125 0.16 4.93 Particle aggregate
2 0.3 125 0.04 5.40 Isolated nanostructures
3 0.3 125 0.03 412 Isolated nanostructures
4 0.3 25.0 0.03 4,93 Isolated nanostructures
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Fig. 2. SEM micrograph and XRD pattern of templates(HAp).
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Fig. 3. FT-IR spectra of samples: (a) templates; (b) nanoprecursors (c)
titania nanostructures.
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Fig. 4. XPS survey spectra of samples: (a) nanoprecursors; (b) templai
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Fig. 5. High-resolution XPS Ti 2p spectra of samples: (a) pure titani
(b) nanoprecursors.
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Fig. 6. Curvefitting of the oxygen XPS spectra for nanoprecursors.

Fig. 9. TEM micrograph of titania nanostructures: (a) sample 1; (b); sarr
ple 2; (c) sample 3; (d) sample 4 in table 1.
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Fig. 10. High magnification TEM micrographs of titania nanostructures: (a) sample 2; (b); sample 3;(c) sample 4 in Table 1.
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