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Photoelectrocatalytic Degradation of Rhodamine B Using Mesh Ti/ TiO,
Electrode

Liu Huiling1 ,Zhou Ding] ,Li Xiangzhong2 , Yue Bingtaoz(l. Depart ment of Environmental Science and Engi-
neering , Harbin Institute of Technology, Harbin, 150001 ;2. Department of Civil and Structural Engineering, The
Hong Kong Polytechnic University , HK)

Abstract : An innovative mesh titanium dioxide ( TiO,) electrode was prepared by anodisation. The morphology and the
crystalline texture of the TiO, film on electrode were examined by SEM and Raman spectroscopy respectively . The re-
sults indicated that the structure and properties of the film depended on anodisation rate , and the anatase was the domi-
nant component under the controlled experimental conditions . Biasing could increase the efficiency of photocatalytic
degradation of organic matters. Mineralization Rhodamine B ( Rh B) was complete relatively in photoelectro catalytic
(PEC) oxidation. Both chromogen destruction of Rh B and de-ehtylation in PEC degradation took place simultaneously .
Keywords : mesh titanium ; anodisation; TiO, ; PEC oxidation; Rh B
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Table 1  Calculated values of apparent first-order rate constant
and regression coefficient Rh B in PEC degradation

and in dispersions with various loadings of TiO,

TiO,

! % / min~!
0.05 0.027 0.9942
0.1 0.047 0.9921
PEC 0.040 0.9938
0.2 0.169 0.9916
2.6 B
7 B
[13,14]
B b
s B 4
) B 552nm
539nm ,522nm ,510nm 498nm .
B Ti/ TiO,
3

Ollis D F, Pelizzetti E, Serpone N . Destruction of Water
Contaminants . Environ.Sci.Technol.,1991 ,25(9) :1523.
Ollis D F, A Ekabi H. Photocatalytic Purification and Treat-
ment of Water and Air. Amsterdam: Elsevier Science Pub-
lishers, 1993 .39 .

Hidaka H, Zhao J, Pelizzetti E, Serpone N. Photodegrada-
tion of Surfactants .8 .Comparison of Photocatalytic Processes
between Anionic Sodium Dodecylbenzenesulfonate and
Cationic Benzyidodecyldimethylammonlum Chloride on the
TiO, Surface .J.Phys.Chem.,1992,96:2226 .

Ross H, Bendig J, Hecht S. Sensitized Photocatalytical Oxi-
dation of Terbutylazine , Sol .Energy Mater.Sol . Cells ,1994,
33:475 .

Hidaka H, Kazuhiko T S, Zhao J, Serpone N.J. Pho
toche m . Photobiol . A:Chem . ,1997 ,109 :165 .

Auriar Blajeni B, Halmann M. Photocatalytic degradation of
Carbon Dioxide and Water into Formaldehyde and Methanol
on Se miconductor Material . Sol . Energy ,1980 ,25:165 .

Ma Y, Yao J N. Photodegradation of Rhodamine B Cat-
alyzed by TiO, Thin Film. J. Photochem . Photobiol. A:
Chem.,1998 ,116:167 ~170 .

Matthews R W. Purification of Water with Near UV Illumi-
nated Suspensions of Titanium Dioxide. Water Res.,1990,
24 :653 .

Kamat P V. Photoelectroche mistry in Particulate System 9 .
Photosensitized Reduction in a Colloidal TiO, System Using
Anthracene 9- Corboxylic Acid as the Sensitizer. J. Phys.
Chem.,1989 ,859.

Pruden A L, Ollis D F. Photoassisted Heterogeneous Cataly-
sis: The Degradation of Trichloroethylene in Water. J.
Catal ., 1983 ,82:404 .

Matthews R W. Kinetics of Photocatalytic Oxidation of Or
ganic Solutes Over Titanium Dioxide . J. Catal., 1988 ,111:
264 .

Ollis D F, Hsiao C Y, Lee C L. Heterogeneous Photoassist-
ed Catalysis : Conversion of Perchloroethylene, Chloroacetic
Acids , and Chlorobenzenes . J. Catal , 1984 ,88:89 .
Watanabe T, Takizawa T, Honda K. Photocatalysis through
Excitation of Adsorbents, 1 . Highly Efficient N-deethlation
of Rhodamine. J. Phys.Chem.,1977 ,81:1845 .

Inoue T, Watanabe T, Fujishima Aet al. Suspension of Sur-
face Dissolution of CdS Photoanode by Reducing Agents. J.
Electrochem . Soc.,1977 ,124 :719 .





