22 1 2004 2
Vol. 22 Ne 1 JOURNAL OF THE CHINESE RARE EARTH SOCIETY Feb. 2004
TiO2
1 2 * 3 2 1 3
(1. ’ | : ’510650; 2 ’ ,
, 510650 ; 3. , 030024)
X (XRD) ,BET , X (XPS) Nd TiO2
Nd , Nd TiO2
Nd (Ti ) TiO;
Nd 1.2%
1 0643.361; 0644.1 A : 1000 - 4343(2004) 01 - 0075 - 06
TiO2 TiO2
, TiOs
TiOs
(13l TiO2 , 1
1.1 Nd TiO2
17 ml 40 ml
A, : 1m 0.1mol-L !
TiO; Nd(NO3) 3 10 ml 40 ml
, [4 8] 9 ml , 30
TiO2 , min B; A
, B , 1h
[9 10] , Nd TiO2 ,
TiO, , 2d : 100 ,
TiO, X 500 2h
, Nd 0.2% TiO; :
TiO, 0.2% Nd**/ TiOz; 0.7 %
, Nd**/TiO2, 1.2% Nd®**/ TiO,  2.0% Nd**/
X TiOz;  TiO2 , Nd
(XPS) , Nd (Nd/ Ti)
TiO2 ) ,
1.2
TiO, (25 +1) ,  0.2gNd TiO,
Nd TiOz, Nd 200 ml 12 mg-L !
* 1 2003- 04 - 14; 1 2003 - 06 - 16
: (010873, 20203007) ; (010151) ; 2003 Cl
(1976- ) ,
* (E-mail : cefbli @hot mail . com)

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



76 22
, 10 h 2.1 XRD
, 20 ml 100 r-min~?! 1 , X
30 min, 0.45Uu m , TiO2 Nd TiO2 ,
TU-1800 PC Nd TiO; 101
, , , (101)
1.3 , Nd
, TiOy ,
8 W : 101 Scherrer , Nd
1.4 c ( 1;
(25+1) , 0.2gNd TiO> TiO,
200 ml 12 mg-L *? 22 BET
) 1lh 1 Nd TiO2
) ) Nd TiO2
: 20 ml 100 r- min"*! 30 - 0.2% Nd*/ TiO, |
min, 0.45U m ,  TU- TiO> ;
1800 PC
) 2.3 XPS
1.5 X
D/ MAX 2500 X
(XRD) , Cu )
40 kV 100 mA A 0.15418 /\ AL . 8}
nm:; a c
I NN
Scherrer A y
D Tood (1) }\ A ) 2)
D N N < G o
d - ZSI‘Q ! d2 - a2 * C2 (2) .»ﬁ\ .fL A N “)
I
(1) D K 0.89. B 20 26 32 38 44 50 56 62 68
.6 R ) B . h, 26/)
1 X
k, | » a, C : 3+ T 3+
(1) TiOz2; (2) 0.2% Nd®*/ TiO2; (3) 0.7% Nd®*/
TiOz; (4) 1.2% Nd**/ TiOz; (5) 2.0% Nd®**/ TiO,
XPS PHI ESCA
(XPS) ' Mg K , 1 Nd TiO2
. Nd/ Ti/
1253.6 eV , 16 mA x12. 5 kV ; 1 | "0 2% 07% 12% 2.0%
x10"®N-m"2; C15284.6 eV 10 (mol: mol )
AT A A A A
' /(m*g Y  43.29 73.38 96.26 92.37 95.97
; Multipak 6.0 A /nm 32.9 258 19.8 19.2 17.8
CE Sorptomatic 1990 , BET 77K a/nm 3.780 3.783 3.783 3.780 3.780
o/ nm 9.502 9.498 9.493 0.498 9.493
101 /cps 591 363 381 266 338
2 ‘A=

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1 TiO2 77

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

, 2 TiO Ti,0 C ,
3 ., Nd TiO; 3 , TiO:
Nd ,Ti O ot Nd Ti O
; C , 0, Ti
X Ti( ) Ti( )
TiO2 Ti-O
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1.2% 464.38  1.07 33.66 457.81  0.98 2.48 458.73  2.01 63.86
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Enhancement of Photo-Catalytic Propertiesand Activity of Nd**-Doped

TiO, Powder s

Hou Meifang®, Li Fangbai®”, Li Ruifeng®, Wan Hongfu?, Zhou Guoyi!, Xie Kechang®( 1.
South China Institute of Botany, Chinese Academy of Sciences, Guangzhou 510650, Chi-
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trol , Guangdong Institute of Eco- Environment and Soil Science, Guangzhou 510650, Chi-

na; 3. Taiyuan University of Science and Technology, State Key L aboratory of Carbon 1

Chemistry and Technology, Taiyuan 030024, China)

Abstract : The crystal pattern and parameter , the
ecific area, the surface chemical state of pure
TiOz and Nd*®*-doped TiO2 powders prepared by
the l-gel method were characterized by means of
X-ray diffraction (XRD) , X-ray photoelectron
spectroscopy (XPS) and BET method regective
ly. The methyl orange (MO) was chosen to be the
probe compound to measure their adorptive prop-
erties and photo-catalytic activity. The results
shows that the Nd doping hinders the crysta
tranformation and decreases the relative intensty
of (101) peak. The crystalite szesof Nd**-doped
TiO2 powders decrease while their ecific surface

area increase owing to the Nd doping. The XPS
measurement show that the surface chemical state
can be improved and the content of Ti ( ) on
their surfaces increases with the Nd doping. The
relationship between the physcochemica proper-
ties and the photo-catalytic activity of the photo-
catalysts was discussed. The enhancement of pho-
to-catalytic activity of Nd®*-doped TiO, powders
increase because of their adsorption capacity and
the suitable percent of Ti( ) onthe surface. The
adsorption and photo-degradation experiments
show that the optimum molar content of Nd may
be 1.2 %.

Key words: catalitic chemistry ; photo-catalyss; TiOz; Nd; methyl orange; rare earths
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