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Abstract

sition with activated carbon (AC), butyl acetate titanate, nitric acid cerium and ethanol as the carrier, precur-

Cerium doped TiO,-outerloaded activated carbon were prepared by using supercritical fluid depo-

sors, doping agent and solvent, respectively. The photocatalytic activity was evaluated by the photocatalytic oxi-
dation of Methylene Blue (MB) under UV irradiation. Meanwhile, the effects of preparing conditions including
the different heat treatment temperature, different concentrations, different concentration of MB and different ce-
rium doped quantity on the photocatalytic activity of composites were studied. The results show that TiO,-outer-
loaded composites have a higher degradation efficiency than pure TiO, and TiO,-loaded composites in MB degra-
dation. Ce sustains crystalline growth and the doped Ce hindered the process of phase transition of TiO, particles
from anatase to rutile. The photocatalytic degradation rate constant of MB was highest under the optimum condi-
tions that the concentration of cerium doped quantity was 1.5% with heat treatment temperature of 600°C and
concentration of MB solution of 5.5 mg/L. when composites concentration was 1.5 g/L.
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Experimental setup for photocatalytic reaction
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Fig.3 Photocatalytic degradation of MB by Ce-TiO,/AC

composites at different heat treatment temperatures
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Table 1 Effect of different heat treatment temperatures

on photocatalytic rate constant

7(C) — N B J1 2T B K, (min~") R
400 In(€,/C) =0.0118¢ 0.0118 0.9739
500 In(€,/C) =0.0139; 0.0139 0.9917

600 (41) In(C,/C) =0.0325: 0.0325 0.9782
600 ({4 ) In(C,/C) =0.0177t 0.0177 0.9928
700 In(C,/C) =0.0161¢ 0.0161 0.9875
800 In(€y/C) =0.0148¢ 0.0148 0.9897
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concentrations by Ce-TiO0,/AC composites
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Table 2 Effect of different concentrations of MB

on photocatalytic rate constant

C(mg/L) — R H )T K (minT") R?
5.5 In(C,/C) =0.0325¢ 0.0325 0.9782
6.5 In(C,/C) =0.0160: 0.0160 0.9218
7.5 In(C,/C) =0.0152¢ 0.0152 0.9517
3.5 In(C,/C) =0.0141; 0.0141 0.9384
9.5 In(C,/C) =0.0116¢ 0.0116 0.9384
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composites with different concentrations
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Table 3 Effect of different concentrations of catalyst

on photocatalytic rate constant

C(g/L) GRS TR K (minT!) R
0.5 In(C,/C) =0.0115¢ 0.0117 0.9586
1.0 In(Cy/C) =0.0127¢ 0.0144 0.9548
1.5 In(Cy/C) =0.0325¢ 0.0206 0.9782
2.0 In(Cy/C) =0.0173¢ 0.0177 0.9598
2.5 In(Cy/C) =0.0146¢ 0.0127 0.9756
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Fig. 7 Effect of different concentrations of cerium

on photocatalytic performance
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