24 % 52 £t 7= o i = H Vol.24 No.2
2010 ifE 4 A CHINESE JOURNAL OF MATERIALS RESEARCH April2010

Criz KR TiO89 %I K E o] L L IEEE

wiEt R=4 3 F O FLK
(LB bR 5 TR QMR L5 100083)

@ E #v=A Cr 4 TiO ST HAFAW ., RIEXWHHGE THMRIHEER: B Cr 7 TiO2 W
FEINHERELR 1.0 eV fdmeeg, EHEATIEmMEE, EREZM Cr SECHEERT — Z/CHME AL, Bk
TiO2 RYIEELIERE T I, ZEBEER BRI KRGARI% T HA AR 4 X Cr B4k TiO2 Bk, S5k, Fifl4hy Cr
BRIk TiOo HHBIED R, HREMA 178-221 m® /g, FHkfAEN 9 nm 4 HEABMEEA. Cr KP&R Ti KT
AT TiO2 %, KA Cr BHKERGHHI T XA ILERH R, LR Cr/Ti Brih 2% i Cr #4450k
TiO2 ¥ EBA RIFASEHACTERE, BE T BT R4 R.

X88E IS EME, TiO2, Cr 82, Sefifl, Kk

SH%EE TB321 XEHS  1005-3093(2010)02-0144-05

Preparation of Nanocrystalline Cr-doped TiO; Powders and Their
Photocatalytic Properties under Visible Light Irradiation

QU Xiaoguang SONG Yunting LIU Qing CAO Wenbin**
(Department of Inorganic Nonmetallic materials, School of Materials Science and Engineering,
University of Science and Technology Beijing, Beijing 100083)
* Supported by National Natural Scdience Foundation of China No0.50772014 and the New Century Educa-
tional Talents Plan of Chinese Education Ministry No.NCET-07-0064.
Manuscript received December 17, 2009; in revised form January 23, 2010.
** To whom correspondence should be addressed, Tel:(010)62332457, E-mail: wbcao@ustb.edu.cn

ABSTRACT The Cr-doped TiO, models were established and the band structures have also been
calculated. The similar result is obtained according to the three models: Cr-doping gives intermediate
energy of about 1.0eV in the band gap, which means it can shift the absorption edge of TiOy to visible
region .But too much Cr-doping can also result in recombination center of electron-hole and a decline in
photocatalytic activity. Nanocrystalline Cr-doped TiOy powders with different initial Cr/Ti ratio in starting
materials have been prepared by hydrothermal method. The results show that the prepared powders are
all composed of anatase TiOs, the BET specific surface area of the powders are ranged form 178 to 221
m? /g, the averaged grain size is about 9 nm and the size distribution is narrow. Cr®* has been doped
into the lattice of TiOy instead of Ti. All the absorption edges of Cr-doped TiO2 powders with different
nominal doping concentration of Cr>* have been red-shifted into visible light region. In our case, Cr-doped
TiO2 with initial Cr/Ti atomic ratio of 2% in starting materials has the best photocatalytic activities when
decompose the MB in its aqueous solution, which is consistent with that of the theoretical results.

KEY WORDS inorganic non-metallic materials, titanium dioxide, Cr-doped, photocatalysis, hydrother-
mal method
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