2006 445 64 % % % R Vol. 64,2006
52, 145~150 ACTA CHIMICA SINICA No. 2, 145~150

BT -
8 YD® 452 TiO, 8 &A1k MHA I Bt LR 1

2t ab b %,a > N5 WX a
ZHR F OB 2 |8 3
(VAR TN R 22T BOAE: TRE2ABe SR 5 HERIIT 0y R REE 150090)
C W IR A R IR JRIE 150500)

WE UL I - BER % T 40 Tio, K& Yb* (w=0.125%)B 4% TiO, E 44Kk &, KA XRD, BET,
XPS, DRS FI SPS Z5Hi RUAT T 3RAE, LU HIEWEMB) PG HEAL B A TREN RN, VPN T IR, 2RI TR =
Yb T B TiO, QKb T AT PR RS LH]. WFFTSE R, 0.125% YO "B 2% T L & 35 TiO, 4Kk 11
AR PE. R YO 45 2% 1T LAIIE] TiO, t Bt Akn A i £ 40 47 M 06 A%, RS TiO, SR A K, B M A R 2
P, PR SR E TE. XPS TR, YO 1B 2% i L S SO A R R IR IE S BN, SPS p MR W, Yb B AR fig s
HEA e /MG, SRR IO BE. 541 TIO HTE, YOP T8 2% TiO, 44K 1t A A AU I M AR 4 v I U1 DA
T YO BAANEI T e T E A, W T RIS R, WOC T ERRIAL, HR TR R I ORI B

KB 40K TiOy YO B4y eI E; MBSk

Preparation and Photocatalytic Activities of Low Amount Yb**-doped
TiO, Composite Nano-powders

JIANG, Hong-Quan“” WANG, Peng™* XIAN, Heng-Ze"
(“ Research Center for Green Chemistry and Technology, School of Municipal and Environmental Engineering, Harbin
Institute of Technology, Harbin 150090)
(® Department of Chemistry, Harbin Normal University, Harbin 150500)

Abstract Pure TiO, and 0.125% (w) Yb’"-doped TiO, composite nano-particles were prepared by an ac-
id-catalyzed sol-gel method and characterized by the techniques such as XPS, XRD, BET, DRS and SPS.
The photocatalytic degradation of methylene blue (MB) in aqueous solution was used as a probe reaction to
evaluate their photocatalytic activity. The mechanisms of effects of low amount Yb® " -doping on the photo-
catalytic activity of the composite nano-particles were also discussed. The results show that 0.125% Yb**-
doping can significantly enhance the photocatalytic activity of TiO, nano-particles. The presence of low
amount of Yb*" in TiO, can inhibit the phase transformation from anatase to rutile, suppress the growth of
TiO, grains, raise the specific surface area, and improve the high temperature stabilization of pores in the
composite nano-powders as well. The analytical results of XPS indicate that Yb’"-doping can result in the
increase in the density of the surface hydroxyl. The analytical results of SPS confirm that Yb* "-doping can
inhibit the recombination of the photo-produced electrons and holes, and improve the light absorption prop-
erties of the particle surface. Compared with pure TiO,, the enhanced photocatalytic activity of the Yb*'-
doped TiO, nano-powders can be due to the inhibition of the recombination of the photo-produced e /h", the
increase of the density of the surface hydroxyl and the specific surface area, and the improvement of the
light absorption properties of the particle surface.
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Figure 1 XRD patterns of pure TiO, and Yb*'-doped TiO,
nano-particles
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Figure 2 XPS spectra of pure TiO, and Yb®'-doped TiO,

nano-particles
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Table 1 BET specific surface areas and pore parameters of pure TiO, and Yb*"-doped TiO, nano-particles

Sample Specific surface area/(m*sg ") Pore volume/(cm’sg ") Average pore size/nm
Ti0,-500 'C 2.812 0.0063 6.16
Yb**-doped TiO, 4.855 0.0112 9.22
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K2 RGBT RITAD R XPS 5L & 45 R
Table 2 Curve fitting results of XPS spectra for the oxygen
species on the surface of different nano-particles
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Figure 3 XPS spectra of the Ols region for the surface of pure
TiO, and Yb**-doped TiO, nano-particles
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Figure 5 SPS spectra of pure TiO, and Yb®'-doped TiO,
nano-particles
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Table 3 Photocatalytic activity of pure TiO, and Yb*"-doped
TiO, nano-particles

Photocatalytic Specific
Sample degradation  photoactivity?/
rate of MB%/%  (moleg™'sh™")
Ti0,-500 'C 40.31 8.01X10°°
Yb**-doped Ti0,-600 C 54.94 1.03X107°

“ Average degradation rate of MB after 1 h of photocatalytic reaction; * MB

degradation amount per unit mass catalyst after 1 h of photocatalytic reaction.
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