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Visible Response Performance of TiO, Nanocomposites Doped with Gd*

ZHANG Xia® MENG Hao CAO Xiang-Hui
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Abstract: The Gadolinium nitrate was added into the hydrolytic process of tetrabutyl titanate (TBOT) to

synthesize the Gd**/TiO, composite material with visible response activity by sol-gel technology. Some means,
such as TEM, XRD, TG-DTA and UV-Vis were used to character the composite material. The results showed,
when the doping amount of Gd* was 0.5%, the maximum absorption of composite material appeared in about 550

nm, the Gd** might enter into the crystalline lattice of TiO, and form a new bandwidth (E,=1.27 eV). The

photocatalytic activity of Gd*/TiO,composite material was better than that of pure TiO, particles.
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Table 1 Synthetic conditions for Gd*/TiO, composite particles

Doping amount of Gd*

Added amount of agent / (mol - L™

Sample Sintering temperature / °C
mol-L! Mass fraction / % TBOT HNO;
1 — 0 0.6 0.06 500
2 0.001 0.1 0.6 0.06 500
3 0.007 0.5 0.6 0.06 500
4 0.01 1 0.6 0.06 500
5 0.02 2 0.6 0.06 500
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Fig.1 DTA-TG curves of the Gd*/TiO, composite
particles (sample 3)
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Fig.2 TEM images of TiO, (a) and Gd*/TiO, composite nano-particles, the doping amount of
Gd* is 0.1% (b), 0.5% (c), 1.0% (d) and 2.0% (e)
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Fig.3 XRD pattern of Gd*/TiO, composite particle
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Fig.5 Graph of pure TiO, particles (a) and Gd*/TiO, composite particles (b, w~=0.5%, sample 3) replotted as (Axhv)* vs hv
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Fig.6  UV-Vis spectrum (a) and standard curve (b) of methyl orange
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