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Influence of Doping the Nanosized SiO, Powder on Structure and Activity
of Photocatalytic Films
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Abstract :Regard to the poor adsorbability of the fixing film photocatalyst ,a new TiO, thin film by doping the nanosized

Si0O, powder with large specific surface area into sol for coating film was prepared . Accoring to the results of characteriza-
tion by XRD,SEM,FTIR techniques ,it was found that the films were mainly anatase structrue ,containing a little rutile
and its mean crystallite size was about 27nm . And doped SiO, was dispersed into films forming the amorphous cluster
with the size form more than ten nanometers to scores of nanometers. The doping of SiO, had no effect on the crystal
structure and the surficial group of TiO, ,except for increassing specific surface area . The result of photocatalytic degrada-
tion showed that activity of the film doped by SiO, largely increased and was greatly influenced by the size and amount of
doped SiO, .Besides ,this photocatalyst also had very good stability . During the course of continuous experiment for more
than 30 days ,re moval efficiency of reactive brilliant red X3B was kept at about 80 % all the time .
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Table 1  Characteristic parameter of nanosized SiO, powder

/nm /mPeg!
§5130 7 390 £40 S 2) 3
$-5505 14 200 *25 (4) () (6)
1
Fig.1 ~Sche matic diagram of flat plate reactor
1.4 SiO,-TiO,
, R Smge L~ :
X3B ;
) . 8 W ,
> uv
(300 C) (30 min) (CSTR) ,
, ; 1.5
(2h) (450 C) s ( Shimadzu
LCI0OA HPLC) s Kromasil
, Cl8, 25cm, 4.6mm; 50 %
50% 1.0mLe* min™ ' ; 40 C.
1.2 SiOrTiO, X3B -

D/ max- RB ( Shimadzu UV250) , 538nm



42 23
2.1 SiO-TiO, d
2.1.1 ’:\J\J’”//g”’;
XRD Sio,
’ Sio, / //\wrhf\
2 Tio, SiO-TiO, 2 /\//é
(26) 25.3° 27.4 : ,
, TiO, 2 4000 3400 2800 2200 1600 1000 400
b W Sem!
, . SiO- TiO, a  SiOfTiO, 110°TC b TiO, 110C
SiO, ( Si0y/ TiO, = ¢ SiOfTiO, 450°C d Tio, 450C
10 %) , TiO, , 3 FIIT
5 Fig.3 FTIR spectra of thin film photocatalyst
2.1.3
20 % ,
4 TEM
27nm, . Sio, TiO, . ’
(a) TiO, ,(b) (0o
(SiOo, TiO, ) 10% 30%
SiOr TiO, TiO,
SiOy TiO,
N 20 ~30nm
XRD , Sio,
24 26 28 24 26 28 Sio,
20 20
Ti0, $10,~Ti0, ’
Si0o, N TiO,
2 XRD
Fig.2 XRD patterns of thin film photocatalyst ’
2.1.2 2.2 SiO-TiO,
3 Tio, SiO; TiO, 2 2.2.1
FTIR ) 3 , (
’ C_O_Tl ) s
(1040cm™") . Sio,
(1104cm™ '),  SiO, c © 7 L,
, Ti—0—Si 4= K- k
K, - k

(970cm™ ") . Si0, Tio,

>



6 43

T 500w
Wor Sem Duta 19 Jun 2008

(a) Ti0, (b) 10%5i0,-Ti0, (c) 30%810,-Ti0,

4 SEM

Fig .4 Scanning electron micrographs of the surface of the films
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Fig .6 Changes of photocatalytic activity of the

modified film applied in continuous flow reactor
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