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Hydrothermal Synthesis and Photocatalytic Activity of
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Abstract: Fe*"-doped anatase nanosized TiO, powders were synthesized by a hydrothermal method using
tetrabutylorthotitanate as precursor. The as-prepared TiO, powders were characterized by X-ray diffraction
(XRD), transmission electron microscopy (TEM) and high-resolution transmission electron microscopy
(HRTEM), and N, adsorption-desorption measurements. The photocatalytic activity of the as-prepared TiO,
powders was evaluated by the photocatalytic degradation of acetone under UV-light irradiation at room tem-
perature in air. The effects of Fe’'dopant content on the microstructures and photocatalytic activity of the
TiO, powders were investigated and discussed. Fe’"dopant content obviously influenced the crystallization,
crystallite size, BET specific surface areas and photocatalytic activity of the prepared TiO, powders. It was
found that the photocatalytic activity of TiO, doped exceeded those of non-doped TiO, and P25.
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Figure 1. XRD patterns of TiO, powders with various Fe**dopant
concentration after hydrothermal treatment at 180°C for 10 h.
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Table 1. Effects of various Fe** dopant concentration on

physical properties of TiO2 powders
R 1 FFE Fe3+BRRE M —SLKMROPEIER AT

% fi
B o *% Seer LML LB AN
% ™72 Jemg LR

0% Anatase 8.7 61.3 0.181 0.408  1.00
0.05%  Anatase 8.2 90. 1 0.225 0.461 0.8

0. 1% Anatase 8.0 101. 3 0. 288 0.523  0.77
0. 2% Anatase 7.9 110.2 0. 302 0.535 0.76

0. 5% Anatase 7.8 121.5 0.304 0.536  0.73
1. 0% Anatase 7.6 130. 4 0. 325 0.553 0.72
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Figure 2. TEM (a) and HRTEM (b) of the 0.5% Fe** doped TiO,
powders prepared at 180°C for 10 h.
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Figure 4. Rate constant of the TiO, powders prepared at different

Cd-doping concentration and p-25
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