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Table 1 Crystal Size(D), Particle Diameter (D,), Specific Surface Area(S), Weight Percentage
of the Anatase Phase( W,), and Lattice Parameters of Photo-Catalysts

st crystal size particle diameter  specific surface weight percentage of  lattice parameters
catalysts
catayss D/nm D,/nm area S/(m’ g') anatase phase W./% dw
TiO, 23.95 25.4 73.24 85.3 3.507
2% Sh>03/TiO2 18. 44 20.5 76.92 85.9 3.513
5% Sh203/TiO» 18. 44 19.2 113.30 86.0 3.515
10% Sb20:/TiO» 14.53 16.3 135. 45 86.7 3.515
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260 ~ 460nm - s 901 1:TiO:
= 804 2: 2%Sb20+/TiO:
, 2 DRS § 70| 315%Sb:OJTiO: 2
) 8 4: 10%Sb:0+/TiO: 3
380 ~460nm TiO;, g 60
. Y 501
2% Sb203/T102 é 401
% 30,
= 201
101
0 = T r , r .
2.3 270 300 330 360 390 420 450
3 3 ngg . Lo! wavelength / nm
2
TiO, 2% ( ) 5% Fig. 2 Diffuse reflectance spectra of samples
) (% )TiO2, (m)2% Sh205/TiOs,
10% Sh205 /' Ti0: : '

(4)5% Sh>05/Ti0s, (#)10% Sh.05/TiO,
0.0015 s=' R*=0.9811

0.0051s"" R*=0.9533 0.0025s"' R*=0.9377 0.0012s"' R*=0.993 TiO,

2% Shy05/TiO2 5% Shy05/TiO, 2%  Shy0;
4 8. 75mg: L~ TOC
3 TiO, 2% 5% 10% Sh,0:/TiO, 60min  TOC

51.6% 79.2% 61.7% 36.2%

5,
45
b 41
PEX]
£,5
2_
Q
1.59
51
0.5
% 300 600 900 1200 1500 03 5 ) % 28 <0
time / min time / min
3 4 TOC
Fig. 3 First-order kinetics of photo-degradation of Fig. 4  Photo-catalytic removal of TOC for methyene
methylene blue (initial concentration 5. 89mg- blue with an initial concentration of 8. 75
L', in 125W high-pressure Hg-lamp, pH 6. 86) mg- L', pH6. 86
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5 2 2% Shy0; Ti2p3/2 457. 94eV Ti**
9.13% TiO, Ti** 0 Ols 529. 12V
4.93% TiO, 1.31% 5

Ti**
6 529.0eV  Sh3d5/2 Sh
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2
Table 2 Ols, Ti2p, Sb3d XPS Data and their Valence State Obtained from the Fitted Curve
TiO> 2% Sh>03/Ti0
catalysts .

: binding energy/eV ~ FWHM/eV area/ % binding energy/eV  FWHM/eV area/ %
Ols(peak 1) 529.09 0.74 1.31 529. 12 0. 88 4.93
O1s(Peak 2) 530. 87 1.24 98. 69 530. 68 1.35 95.07
Ti (I 457.78 0. 67 0. 06 457.94 0.98 9.13
Ti (V) 459.53 1. 14 99. 94 459.21 1.23 90. 87
Sh (M 529. 00 1.08 17.58
Sb (V) 530.72 1.27 82. 42
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Fig. 5 XPS fitting spectra of Ti2p of (a) TiO2, (b) 2% Sh.0s/TiO, powder
1: XPS curves of samples; 2: XPS peaks of Ti** 2p electrons;
3: XPS peak of Ti’* 2p electron; 4: Dotted lines-superimpoeed curres of error;
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Fig. 6  Fitting XPS spectra of 2% Sh,03/TiO2 powder
Sb (V) are Sb°* 3d spectrum; Sb () is Sh**
spectrum
1: XPS curve of sample; 2: XPS peak of Sh>*
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The Enhanced Photo-Catalytic Behavior of Sb.0;/ TiO;
Semiconductor Nanopowder

LI Fang-Bai' GU Guo-Bang® LI Xin-Jun®> WAN Hong-Fu'
(" Guangdong Institute of Eco-Environment and Soil Science, Guangzhou 510650)
(* College of Chemical Engineering, South China University of Technology, Guangzhou 510642)

Sh>03/TiO, samples were prepared by sol-gel process and characterized by means of XRD,
TEM, DRS, BET, XPS, photoluminescence (PL) spectra. It had been showed that the mean crystal
diameter and mean particle diameter of Sh.0;/TiO, samples decreased while specific surface area
and the percent of anatase increased owing to doping Sh.0s. The reflectance percent of Sh.0s/TiO,
samples was less than that of pure TiO: in the range of 380 ~460nm. Being a model reaction, the
photo-catalytic degradation of methylene blue was investigated in TiO2, and Sbh203/TiO, nanopowder
suspension irradiated by high-pressure mercury lamp. As a result, the first-order kinetic constant and
TOC removal all increased owing to addition of 2% or 5% Sbh,0s to TiO.. XPS analyses showed that
a new Ti2p3/2 peak presented at 457. 94eV, corresponding to Ti**, and the valence state of an-
timony is Shb** (17. 58% ) and Sb°* (82. 42% ). The optimum dosage of Sh.0; was 2% . The PL re-
sults showed that the increase of the recombination rate of electron/hole pairs lead to the decrease of

photo-activity of samples when the dosage of Sh,0s; was more than 2% .
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