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Abstract

Anodic TiO: film on Ti substrate was fabricated at 180V in sulfuric acid solutions containing phosphoric

acid and hydrogen peroxide. Effects of the anodizing conditions on the morphology of the oxide layers, and chemical

states of the component elements of the layers were studied primarily using SEM, XRD, AFM, and XPS. The pores in

the oxide layer was not uniform in size, shape, and growth direction particularly near the interface between the sub-

strate and the oxide layer, compared with those of the surface layer. The formation of irregular type of pores seemed to

be attributed to spark discharge phenomena which heavily occurred during increasing the anodic voltage. The pore di-

ameter and the cell size increased, and the number of cells per unit area decreased with the increasing time. From the

XPS results, it was shown that component elements of the electrolytes, P and S, existed in the chemical states of PO~

%, P:0s, SO SO57%, P, S, etc., which were penetrated from the electrolytes into the oxide layer during anodization.
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Fig. 1. The spark discharge phenomena on Ti substrates during anodization a) at 96V, b) at 180V,
and ¢) for 2min after reaching 180V.
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Fig. 2. SEM images of the micropores in anodic TiO. layers
formed at 180V for a) 5min, b) 10min, ¢) 20min, and d) 30min.
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Fig. 3. AFM image of the TiO, layer anodized at 180V.
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Fig. 4. XPS spectra from the anodized TiO. layers formed at
180V,
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Fig. 5. T1 2p spectra of Fig. 4.

Table. 1. Atomic concentration in anodic TiO, layer.

Atomic concentration

atnmic Ols P2p S2p Ti2p

% 62.24 4.24 0.80 32.73
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Fig. 6. O 1s spectra of Fig. 4.
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Fig. 8. S 2p spectra of Fig. 4.
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Fig. 9. Cross sectional image and line profiles for the TiO. layer.
(a) Cross sectional image of the porous layer, (b) Line analysis
for @ of the cell wall, (¢) Line analysis for ® of the pore wall.

H*+HSO, & A=E™H HSO, o]¢| AHS (barrier
layer) ol £¢i=]2, HSO,” ¢]¢] t}A] H"+S0 & &
2Eo] HY o] 22 7laizl Aol ofs) AafjY FHo =2 o]F
3l FFHo 2 FHutel] S04 o] FeHE ARHA 2
= e AR, wit A F9 HPO,Z F4tef A
Lo} 7o} A A FelA H* +HPO, Z sh2] =€z HPO,
ol Zo] HatFol EYHTE H o] o] wArtrt HPO, ™
AR = 2Edo e POS o]AHE £ A
o2 #@gEn, POs, P, S B2 olko] old AHE 43}
glmte] HafA §-H3} "‘7\3 P& 5 o] 9\1— R F=2
ZA3tz e AR Balo Fig. 9(b), (¢) ¥ Fig. 10

1



532 F3NaeA A28 A7E (2002)

Fig. 10. Mapping images showing elemental distributions of Ti,
O, P, and S for the TiO, layer formed at 180V for 30min.
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Fig. 11. XRD patterns of anodized oxide layers formed in the
ascidic solution.
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