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Sol-Gel Preparation and Characterization of Activated Carbon
Supported TiO, Photocatalyst

LIU Shouxin® CHEN Xi
College of Material Science and Engineering Northeast Forestry University Harbin 150040 Heilongjiang China

Abstract Activated carbon AC -supported TiO, photocatalysts TiO, AC were prepared by a sol-gel method
from Ti OBu 4. The photocatalysts were characterized by X-ray diffraction diffuse reflectance spectroscopy
Fourier transform infrared spectroscopy scanning electron microscopy energy dispersive spectroscopic analysis
and N, adsorption isotherm. The results indicated that AC could improve the dispersion decrease the aggregate
size and inhibit the phase transformation of TiO, from anatase to rutile. Ti—O—C bonds were formed between
the AC bulk and TiO,. AC had no effect on the band-gap structure and crystalline size of TiO,. The photo-
catalytic activity was investigated by phenol degradation. The results showed that AC could provide high reac-
tion concentration for TiO,. TiO, AC with a suitable AC content exhibited higher activity than naked TiO, for
low concentration phenol. Synergy coefficients observed for the catalyst with 5% 9% and 15% AC were 1.1
1.5 and 1.3 respectively. Phenol removal of 95.84 % was achieved even when the catalyst with 9% AC was
recycled seven times.
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Fig 4 SEM images of TiO, AC photocatalysts with various AC contents
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Fig 5 EDAX-Ti images of TiO, AC photocatalysts with various AC contents
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Fig 6 FT-IR spectra of TiO, AC photocatalysts
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Fig 8 Photocatalytic activity of AC P-25 and TiO, AC

with various AC contents
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Table 1  Kinetic parameters of phenol degradation photocatalyzed
by TiO, and TiO, AC with various AC contents

Phenol S,
Photocatalyst k min ! el,qo yn'er.gy
removal© % coefficient
TiO, 0.012 80.4 1
TiO, 5% AC 0.013 92. 9 1.1
TiO, 9% AC 0.019 100.0 1.5
TiO, 15%AC 0.016 94.4 1.3
AC 0.0015 87.4 —
P-25 0.017 90.1 —
* At 100 min.
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Fig 9 Photocatalytic activity of TiO, 9% AC a and TiO, b
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