19 3 1998 5
Vol 19 No 3 Chinese Journal of Catalysis May 1998
( , 116023)
- 10nm 80mm
XRD, DRS, FS T
TO:2
16 mm TO:2
0643/X5
TO:2 . TO:2
(11
, TO2
(231 , T 5 Komann
(1 3m T ., Serpone !
2m TO:2 .
- TiO:2 ) )
XRD, DRS, FS , TO:2 )
1
11 50ml  Ti(OBu)«(C P )
200m| CHOHA.R ) , 15 20min , (1. o0.8
m| HNOs(A. R. ) 10m| H:0 ( ) 30ml C:HOH
A.R ) , (2). (1) (2), 30
min , , ) . ,
(373 1 073K) 3 h,
TO:2
12 X (XRD) RigakuD MAX-rb X
(CuK« 0.15418 nm). TO:2 3M Pa , H I-
TACH | 200-10 - (DRS)
TiO:2 , HITACH IM PF-4
© 1997-07-03 , 1971
. ( 29473131)

**

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



230 19

(FS) . 10 nm, 700V.
13 1
[1] . 0.01 g/f_ Tablel Amountof TiO: catalyst
Sanple T/K V% m/q
100ml; TiO:2 0.200 0.258¢g T20 473 Q 693 Q 224
TO:2 ( T25 523 Q 650 Q 210
) ’ T30 573 Q 643 Q 207
. T40 673 Q 641 Q 207
TO2 ! T50 773 Q 638 Q 206
, T60 873 Q 625 Q 202
, TO: T70 973 Q 620 Q 200
T80 1073 Q 620 Q 200
! 1 T — Calcination temperature; 1™ Percentage of the
-TO:2 10min massof the Ti02 samples left after calcination; m —
20 Amount of TiO2 catalyst practically used
min
2
21 XRD XRD , 2 TO:
523K . TiO2 . Table 2 Relation betw een crystalline phase
and crystallite sizeof TiO2 samples
523 K TiO:2 and calcination temperature
XRD 2 523K Sample T /K Crystalline phase Crystallite size (nm)
TiO> ) , T10 273 Amorphous -

. T15 323 Amorphous -
TO: T25 523 A natase 10 8
823K , . T30 573 A natase 129

1 073K . TO: T40 673 A natase 14 9
T50 773 A natase 18 7
T55 823  Anatase, Rutile 281
2 2 DRS 1 T60 873  Anatase, Rutile 313
TiO2 DRS ) , T70 973  Anatase, Rutile 56 3
T80 1073 Rutile 817
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! 773 Fig 1 Diffuse reflection gpectraof TiO2 samples
K ) calcined at different temperatures
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RELATIONSH IP BETW EEN CRY STALL ITE SIZE AND PHOTOCATALYTIC
ACTIVITY OF TITANIUM DIOXDE

Sun Fengyu, W uM ing, L iW enzhao, L i Xinyong, GuW anzhen, W ang Fudong
(D alian Institute o Chemical Physics, TheChineseA cadeny o Sciences, D alian 116023)

Abstract Some T iOznanoparticle ssmplesw ith size range from 10. 8 nm to 81.7
nm w ere prepared by sol-gel methodw ith Ti(OBu)sastheprecursor. The influ-
ence of the preparation conditions on the size and the crystalline phase of the
T 02 crystallitew as studied by meansof X -ray diffraction (XRD) technique, and
the optical properties of the TiO2 sanples were characterized by diffuse re-
flectance gectroscopy (DRS) and fluorescence spectroscopy (FS). Quantum
size effectw asobserved for the TiO2 sanplesw ith crystallite size less than ca 16
nm w hich was detemined by DRS and FS These TiO2 sanplesw ere al per-
formed as a photocatalyst in degradation of phenol In the size range 10 nm 30
nm, the photocatalytic activity increases drastically w ith the decreasing of the
crystallite size, indicating that quantum size effect plays a very mportant role in
mproving the photocatalytic activity of the TiO2 samplesw ith snall crystallite
size

Key words Titanium dioxide, Crystallite size, Quantum size effect, Phenol,
Photocatalysis, D egradation
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