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PREPARATION OF Sn-DOPED TiO: COMPOSITE THIN FILMS BY SOL-GEL

PROCESSING AND THEIR PHOTO-CATALYTIC PROPERTIES
YU Jia-guo, ZHAO Xiu-jian, ZHAO Qing-nan
(State Key Lab of Advanced Technology for Materials Synthesis and Processing,

Wuhan U niversity of Technology, Wuhan 430070, China)
Abstract:  The uniform, transparent anatase Sn-doped Ti0O= composite thin films deposited on glass
substrates were prepared by sol-gel processing. Sn-doped TiO: films were composed of TiO: sphere
particles in size of 50 100 nm. The thickness of TiO: films prepared by 1 cycle ( from dipping to teat-
treatment at 500 ,1 h) is 0. 09 ym or so. Anatase TiO: films show some orientation effect in ( 101)
peak. XPS results have showed that besides Ti, O and Sn elements in films there are a certain amount
of residual carbon from the starting organometallic components and a small amount of Na and Ca ele-
ments diffused from the glass substrates. Photo-catalytic degradation of Methyl orange aqueous solu-
tion has indicated that the sol-gel derived Sn-doped TiO: films show good photo-catalytic activity, and
its apparent degradation rate constant Kk is larger than that of un-doped TiO: films. T hese results are
explained on the basis of the principle of charge separation in an SnO:/ TiO. composite semiconductor
system.
Key words.  sol-gel processing; Sn-doped Ti0O. composite thin films; photo-catalytic properties

, TiO: Vinodgopal™®
- SN0:/ TiO: ,
TiO:
’ XRD SEM XPS TiO:
_ ' : TiO:
. Tio: TiO:
iO2 _
[3, 4] [4] ) TiO:
- TIO:

: 1999-08-23; : 1999-10-09
: (98J029)
(1963) . :



80-

1
1.1 TiO:
[ Ti(OC:sHs) s, CP] SnCls
S5H:0(A.R.) ,
SnCl:- 5H20 ,

: TiO: :
Ti(OCsHs)s C:HsOH H:O0 NH(C:HsOH):=
1 26.5 1 1( ) TiO:

, 2mm- s °, 100
Smin 500 : 1 h,
; TiIO:z
, Sn
TIO: 0. 38 at%
0. 76 at% 1. 14 at% TiO: Sn
, TIO: Sn
1.2
SX-40 (SEM)
TiO: ,
XRD HZG4/B-PC X
: V.G. X
( XPS) : . ESCA LAB
MKII; X Mg KT
751-GD
1.3
125 W TIO:
TiO: (20 mmx 65
mm) 40 mL ( 0.
03 mM) : 320 400
nm, 6. 8 mw/cm’,
: 220 mL/ min,
490 nm
(Inco/ c= ko)™,
K,
2
2.1
1 TiO: ;
50 100 nm TiO:
TiO:
2 10 TiOe
, 1
Mm 3 TiO:

mm- s ' 0. 15 pym,
0. 09 um

1 TiO> SEM
Fig- 1 SEM of Sn-doped TiO> thin film surface
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Fig. 2 SEM of Sn-doped TiO3 thin film cross-section
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Fig.3 Relationship between the film thickness
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Table 1 Effect of Sn amount on photo-catalytic

activity of TiO:z thin films

TiIO:

Repeating A pparent degradation rate constant k/ min- 1
cycle times 1 5 10 15
T osD1H1E Sno2 0.0133 0.0143 0. 0151 0. 0162
TosD1H1E Sno4 0.0138 0.0147 0. 0157 0. 0171
T 05sD1H1E Sngs 0.0136 0.0142 0. 0165 0. 0169
TosDiH1E 0.0105 0.0117 0. 0129 0. 0140
T, D, H, E and Sn denote Ti(OC4Hg) 4, NH(C,H50H) 5,
H,0, CyHsOH and SnCly- 5H,0, respectively.
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Fig.8 The principle of charge separation in an
SnOy/ TiO2 composite semiconductor system
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