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Abstract

The microstructure and growth behaviors of anodic oxide layers on titanium were investigated. TiO, oxide

films were prepared by anodizing at constant voltages of 180 and 200V in sulfuric acid electrolyte. The anodic TiO.

layer formed at 200V showed a cell structure with more irregular pore shapes around the interface between the anodic

oxide layer and the substrate titanium compared with that formed at 180V. Irregular shape of pores at the initial stage

of anodization seemed to be attributed to spark discharge phenomena which heavily occurred during increasing voltag-

es. The thickness of the anodic oxide film increased linearly at a rate of 1.9X 107"m/min. The oxide layers formed at

180 and 200V were composed mainly of anatase structure, and the anodizing process could be suggested as one of fabri-

cation methods of photocatalytic TiO,.
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Fig. 1. Current and voltage behaviors on the formation of titani-
um oxide film during anodization at 180 and 200V.

Fig. 2. The spark discharge on titanium surface during
anodization of a) 97V, b) 160V, c) 200V, and d) 5 mir. after
reaching 200V.
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Fig. 3. The surface morpholgies anodized under constant current of 30mA/cm? at a) 96V, b) 120V,
c) 140V, and d) 160V
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Fig. 4. Cross section of TiO. layer formed in the solution with
an additive of 1.5M H;O; for 30 min under constant voltages of
a) 180V, b) 200V, and c) 200V.
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Fig. 5. X~ r';al\y mapping images showing elemental distributions
of O, P, S and Ti for the TiO. layer side of the cell base inter-
face formed at 180V for 30 min.

Fig. 6. X-ray mapping images showing elemental distributions
of O and Ti for the substrate side of the cell base interface
formed at 180V for 30 min.
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Fig. 7. Elemental EDS line profiles of O, P, S and Ti elements for the Ti0, layer side of the cell base

interface formed at 180V for 30 min.
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Fig. 8. Elemental EDS line profiles of O and Ti elements for the substrate side of the cell base inter-

face formed at 180V for 30 min.

& 19x 107 /min

1 1 - 1 " ! L 1

10 15 20 25 30
Time(min)

Oxide layer thickness(;q)
[~ ~N w P~ ] aa

Fig. 9. Growth rates of the TiO, layer thickness as a function of
anodization time under constant voltages of 180 and 200V.
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Fig. 10. XRD patterns of anodized oxide layers formed in H.SO.
solution with H;PO. and H,O..
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