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Abstract: TiO2/SnOy composite films were prepared on a slide glass with a sol-gel method at low
temperature. The influence of different dip-coating times of SnO4 layers on the photocatalytic activity of
TiO2/Sn0y composite films was investigated. In addition, the mechanism of the photocatalytic activity
enhancement of TiO2/SnO2 composite film was also analyzed. The results show that the photocatalytic
efficiency of TiO; film is enhanced by using SnOs layer as a substrate. Since the conduction band (CB)
of SnOs is lower than that of TiO2, and the valence band(VB) of SnOs is higher than that of TiOq,
electrons transfer from TiOs to SnOs, while holes oppositely diffuse into the SnO; layer . Thus, the
charge recombination is suppressed more efficiently, and more holes can reach the TiO- surface to cause

oxidation reaction. This is believed to be the main reason for the photocatalytic activity enhancement

of the TiO2 film photocatalyst.
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Fig. 1 XRD pattern of the powder obtained from

SnOs, sol dried at 60°C
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Fig. 2 UV-Vis absorption spectra of films
(a) 3#(TiO2/Sn02 film); (b) TiO2 film; (c) SnO2 film



4 34 BEIRER, %F: TiO2/SnOr &4 MMM RIR 4 S H ot fE AL v B 735

3.3 HER SEM W22

Bl 3 ZANF R SEM ] Jr. Bt TiO, #EfE
U, 1 SnO, W 2 H 2SR, X
5 K. Vi-gopal 28 A 1 SCERRGE A1 4T 4. T2 K2
SnO, WEZ LM E M, H & RRIZN TiO, HE
W2 B 4.
3.4 HEMRI R IES

Bl 4 ZA[F SnO, W EZEEXT TiO2/Sn0. B A
FER 56 RSB E. BLekT TiO, (354 55 N
3.2eV(387nm), B F 44 K Bt 2500 1 ] 4% ) 7 AR
WORERE AR, 240 UK B i e T AR T R B A
i B TR AT LSS RS 2] S, B X R A 385nm 7
AR T SR TEBRIMAEIREY Y. H
Bt BT 1 48 09 SnOo B F N &R 6P, 7E 355nm %€
INERB R FEA DI, 2% 4K SnO, H
B, TiO: fH T HAEL#H 4 EHE] SnO, F44F
b, AR ERIMHE AR T - SXWESR, I
It 3% 658 B N TiOo . SnOo 4% H 78 5658 B (i &,
B 2% B A EHE D C R B ER T TiO, . b
% SnO, FLZEREE RN, 3%, 4% BEBEPIEAE

Pl 3 ARG SEM P K

T - KRR B, R T ENWE SR, B
LABOCIRBEARSS, Hob 4% HEEE T Sn0, E#
J&, T SnO2 JRWMZE KA TiO: RHER, &
B SnO2 E AT - X E G, HHTE
SR FERE KT 3% A .
3.5 AE SnO; BHE S EXEEMLFHIIRm
B 5 ARG AR SnO2 2O #E L 1L
FEfR 2 FHI B wysEnE. ATLAE B, 2 A A G
HE¥ Al TiO, WM G At r, Kb 3% 5
JeE R R ROy BE. BT EGRERT TiO,
BT - ZERNME S, FR SnO2 JZ Y22 5X
ENE TIO, JZ, #F 7 HRmA 2K E, U
HEE BRI, maTd, 2F ZaEN
SnO2 REFREF > B AR T - Z/XWEM, H
BT SnO2 A% B 7 RS AT N B A Se Lk,
B A 2% 55 RO AL MR 3R T 4E Y TiO, M.
3% Z A SnO, HRIE Y, A 4 A RHH IO R E
&5, WHARSHRNIET - ZXERETE, B
BB, RO RARERREBES. 47 Za
JREIRIZ R T SnO, BN A2 /0GER, MRT R

Fig. 3 SEM images of different films
(a) TiO2 film; (b) SnO3 film; (c)3# (TiO2/SnO2 film)
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Fig. 4 Influence of the different dip-coating times of

the SnO2 layer on the fluorescence emission spectra
of TiO2/SnO2 composite films

(a) 2#(TiO2/SnO2 film); (b) 1#(TiO2 film); (c)
4#(TiO2/Sn04 film); (d) 3#(TiO2/SnO2 film)
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Fig. 5 Influence of different dip-coating times of the

Decomposition ratio/%

SnO; layer on the degradation of rhodamine B on
TiO2/SnO2 composite films

(a) 3#(TiO2/Sn02 film); (b) 4#(TiO2/SnO2 film); (c)
27 (TiO2/Sn02 film); (d) 1#(TiO2 film)
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Fig. 6 Schematic diagram of photoexcitation in
TiO2/SnO2 composite film
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