[ %] @384y
Korean Journal of Materials Research
Vol. 11, No. 1 (2001)

FFArshg el 93 FEu)-§ TiO, AX 4 4
A - A7} - LFIE* - o] FTH -
ARG T FEAETYER
*A N R A2 T
segpaoieta sers

AT

Preparation and Photocatalytic Characteristics of TiO; by Anodic Oxidation Process

. JM.Jang, S.K. Kim, H.J. Oh*, J H. Lee**, and C.S. Chi
School of Metallurgical and Materials Engineering, Kookmin University, Seoul, 136-702
* Dept of Materials Engineering, Hanseo University, Seosan, 352-820
**Dept of Chemistry, Hanseo University, Seosan, 352- 820

(20004 10¥ 2 ¥hg, 20000d 1249 44 AFTHE ¢8)

= B FI3AshHE o)4sle F&v A4S JelE TiO, At Axsy QR L-eS S5t FEH £ &L 24
oot kTashyo] o) Azw Asuee BT FE2o) FHEH0] dslen FF4Aste] 224 @b TiO, e JAAE
3} 79} Yefoll 2}ho|7t viepdel. BAHE Aol A FFAMEE TiO, B2 B4 1Atk e Z anatases} rutileo] £ 23
ojgiem, Qlate] HYE LY BAAR TiO = anataseZ A 2ok} miotye|2 A} B2 vl A ) AYY FFAt
slel iz} Mgk 180V Q) Ao 2 vielyt, '

Abstract TiO, films for photocatalytic reaction were synthesized by anodizing process. The photocatalytic efficiencies
of anodized TiO, were evaluated by the rate of decomposition of aniline blue. The properties of photocatalysis on anod-
ic TiO, films have been observed, but the efficiencies of photocatalytic reaction depended on the conditions of films
formation. The microstructure of the anodic film formed in H.SO; solution differed from that of TiO, films formed in H
.S0,+ HsPO, solution. It has been shown that the appropriate applied-voltage for anodizing of titanium for

photocatalysis was 180V in both aqueous solutions.
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Fig. 1. The chemical structure of aniline blue for the
photocatalytic degradation experiment.
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Fig. 2. Thickness of the TiO. layer as a function of applied an-
odic voltage for 30 min at different electrolytes.
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Fig. 3. X-ray diffraction patterns of anodized oxide layers
formed in H.SO. electrolyte.
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Fig. 4. X-ray diffraction patterns of anodized oxide layers
formed in H,SO. + HiPO, electrolyte.
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Table 1. The rate of decomposition for aniline blue on irradiated TiO. layer formed by anodizing.

Anodizing condition The rate of decomposition for aniline blue (%)
Solution Voltage 1h 2h 3h 4h 5h 6h
140V 8.67 12.80 15.60 24.50 33.60 48.80
H.SO, 180V 12.68 20.81 33.73 52.39 65.79 72.25
220V 13.27 19.43 31.52 46.45 60.66 67.54
140V 437 6.13 8.56 14.40 27.30 32.10
+H;I?I§)é), 180V 10.92 17.72 29.13 48.54 £5.29 £9.66
220V 14.04 25.12 37.44 52.71 63.05 67.73




64 FFANEGHA 1149 A1E (2001)

Fig. 5. SEM micrographs of TiO; layers formed in H.SO. solu-
tion. (a) 140V, (b) 180V, (c) 220V
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Fig. 6. SEM micrographs of TiO; layers formed in H.SO,+ HsPO,
solution. (a) 140V, (b) 180V, (c) 220V
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Fig. 7. Surface area fraction between pore and outer surface ar-
eas on oxide layer formed in H.SO. solution.
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Fig. 8. Surface area fraction between pore and outer surface ar-
eas on oxide layer formed in H.SOs + HsPO, solution.
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Fig. 9. The photocatalytic degradation rate of aniline blue on
TiO; anodic layer formed in H.SO, solution.
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Fig. 10. The photocatalytic degradation rate of aniline blue on
Ti0, anodic layer formed in H,;SO. + HsPO; solution.
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