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Abstract: TiO, composite photocatalysts doped with different metal ions were prepared by adsorption phase
synthesis. And photodegradation experiments of methyl-orange were employed to evaluate the activity of
these photocatalysts. The influence of metal ions with different species and concentrations on crystallization
and photo-activity of TiO, was explored by X-ray Diffraction (XRD) and spectrophotometer, respectively.
The results indicated that the crystallization of TiO, was restricted due to replace of Ti*" in TiO, lattice
structure by other metal ions, when sizes of metal ions were close to Ti*". This inhibition of crystallization
also weakened the photo-activity of TiO, doped with metal ions. With doping of a few metal ions with larger
radius than Ti*', the distortion happened in the TiO, lattice structure to form a small amount of defects. In
this case, the activity of this TiO, composite photocatalyt was higher than TiO, without metal ions doping.
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Table 1. Preparation of TiO, composite nanoparticles doped with
different metal ions

% 1. TREEETRAHEZ TiO, EEN KN T

Samples Doping ions Nitrate of Reactants
TO None None
TF Fe* Fe(NOs);
TCd cd Cd(NOy),
TCu Ccu?' Cu(NO3),
N Ni** Ni(NOs),
TZ Zn* Zn(NOs),
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Figure 1. XRD patterns of samples doped with different metal ions
Doping Ion: a. None; b. Zn*'; ¢. Ni**; d. Cu®'; e. Cd™; f. Fe**
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Table 2. Grain sizes of TiO, nanoparticles doped with different
metal ions

R 2. TAEEETFRENMAKXK TiO, MEBAHE

S ) Doping Radius of doping ions!" Grain Size of TiO,
amples
P Tons )\ /nm
TO None None 5.53
TF Fe** 0.79 3.56
TCd cd* 0.97 442
TCu cu*’ 0.87 4.09
TN Ni%* 0.83 4.94
TZ Zn*" 0.88 5.59
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Figure 2. Degradation of Methyl-orange by various TiO,
photocatalysts doped with different metal ions
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Table 3. Degradation ratio within 2 h of methyl-orange by TiO,
photocatalysts doped with different metal ions

R 3.2h AFFEREFBRH Tio, M A EEHEREE

Samples TO TF TCd  TCu TN TZ

Degradation ratio
066 028 050 031 030 048
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Figure 3. XRD patterns of various TiO, photocatalysts doped with
different concentration of Fe*" and Cd**
Doping concentration (%): a. 0; b. 0.5 (Cd*"); ¢. 0.2 (Cd*); d. 0.5
(Fe*); e. 0.2 (Fe*)
3. FERE Fe*'f Cd™ 82 Tio, L XRD Ei%

Table 4. Grain sizes of TiO, nanoparticles doped with with
different concentration of Fe** and Cd**

F 4. TEKRE Fe' 0 CdT82289 TiO, B9 REIRI 2

Doping Ion Concentration of Doping Grain Size of TiO,
Ton /% /nm
cd” 0.2 5.92
cd” 0.5 5.42
Fe’ 0.2 3.69
Fe’ 0.5 3.56
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Figure 4. Degradation Curve of Methyl-orange by TiO, doped with
different concentration of Fe** and Cd**
(1). Doping of Fe**; (2). Doping of Cd**
Doping Concentration (%): a. 0; b. 0.50; c. 0.20; d. 0.10
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