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Abstract

To investigate behaviors of Ti and O elements and microstructures of anodic titanium oxide films,
the films were prepared by anodizing pure titanium in H,SO,, HsPO,, and H,O; mixed solution at 180V.
The microstructures and chemical states of the elements were analyzed using SEM, X-ray mapping,
AFM, XRD, XPS (depth profile) . The films formed on a titanium substrate showed porous layers which
were composed of pore and wall, And with increasing anodizing time a hexagonal shape of cell struc-
tures were dominant and suface roughness increased. From the XRD result the structure of the TiO.
layer was anatase type of crystal on the whole. In the XPS spectra it was found that Ti and O were
chemically binded in forms of TiO,, TiOH, Ti:Os at Ti 2p, and TiO,, Ti:0s P:0s, SOL~ at O 1s respecti-
vely. Concentration of TiO. decreased as the depth increased from the surface of the oxide film to-
wards the substrate, but to the contrary concentrations of TiOH and Ti.0Os increased
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Fig. 1 DC current and voltage behaviors for anodi-
ZiNg process.
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Fig. 2 SEM micrographs and AFM image of anodic TiO: in H:SO,, HiPO,
and H,O; mixed soluton; (a)spark discharge at 96V, (b)at 180V,
(c) SEM micrograph after 30 min, (d) AFM image after 30min.
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Fig. 4 X-ray mapping images showing elemental distributions of O, P, S and
Ti for the cross section of TiO; layer.
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Fig. 5 X~ray dffraction patterns of ancdic oxide
layers formed in H3O,, H:S30, and HiPO,, and
HSO,, HsPO, and H,O: solutions respectively.
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Fig. 6 XPS wide scan spectrum of TiO, layer.
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Fig. 7 Ti 2p spectra of Fig. 5; (a)surface, (0)300A, (c)B00A, {d)900A, and

(e) 1200 A from surface towards substrate.
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Fig. 8 O 1s spectra of Fig. 5; (a)surface, (b)300A, (c)600A, (d)900A, and
(e) 1200 A from surface towards substrate.
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