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Abstract Nano-sized Ti0,-60 wt% SrO composite powders were synthesized by a sol-gel method using titanium isopropoxide
and Sr(OH), + 8H,0 as precursors. 3, -5, -7 wt%Ag spot-coated TiO,-60 wt% SrO composite powders were synthesized by a
Ag electroless deposition method using TiO,-60 wt% SrO composite powders calcined at 1050°C, which mainly exhibited the
SrTiOzphase. However, a small number of rutile TiO,, Sr,TiO4 and SrO, phases were also detected. In the Ag spot-coated
powders synthesized by electroless deposition, nano-sized particles about 5-25 nm in diameter adhered to the TiO,-60 wt% SrO
composite powders. The photocatalytic activity of Ag spot-coated TiO,-SrO and TiO,-SrO composite powders for degradation of
phenol showed that all of TiO,-SrO composite powders were highly active under UV light irradiation. 7 wt%Ag spot-coated
TiO,-60 wt.%SrO composite powders had a relatively higher photocatalytic activity than did TiO,-SrO composite powders under

visible light.
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Fig. 1. Schematic diagram of experimental procedure.

HAE PN FEE EAe & $d-A
A U= Ag spot-coated TiO,-SrO &3 =
Atk TAEE Y= Ag spot-coated TiO,- SrO
o] gt 2o mE A Wstet mlA| XRD$} FE-
TEME ©]83t 3313 Y= Ag spot-coated TiO,-
SO E3HEA| o] FEFu) 48 A sl +8&d
oA HEe AA &8s sttt

[e)
z7 e

=
=
=

Ag spot-coated TiO-60 wt% SrO EEA= AW
I SA-AAH ST A=A TH(Fig. 1). 0.1 mole EIERT
0] 43 & ZAFO] =(Ti(O-iPr),, Aldrich, 99%)Z 1,000 ml
W22 710 Wil 200ml ©]AZ2IE(C3H,0H, 59-31¢1
7, 98%) 0.1 mole oA oA EU| O] E (acetylacetonate,
Junsei, 99%)E H7tste] 2 A=tk EFEAL 90°Co
Al 2417 EoF wRk 9 SR A|ZIt) HER-Eo] 4
3 61.5g%] Sr(OH), - 8H,07} o} e &AL A

HEE olgste] HdHds] Hrteta EgE&H e rtds)

AL etk 49 AL 80°CoA 2447 Axe
T TiO60 wt% SrO HFEAS Atk HFEA=
10°C/ming] & £52 1050°CoIA 3027 G418k &}
2 Ag 9tk Ag spot ZHL 472, 7.90, 12.0 g2
AgNO;E 2o]&5 200 mloll 312171 %, 10 g9 TiO,-
60 wt% SrO ESHEAIE ¥ 2 wnksit), SHdAE X
E Y3 =(HCHO)E ©]&3te] SH-HHAAH Ag spot
89 3, -5 —7wt% Ag spot-coated TiO»-60 wt% SrO

i
L

il
5
o]

¥ Srhi0,
L 4 @ Rutile TiO,
© - z‘g\:\(:;umw Tiy,
[S Sr0),
7 v W S, TiO,
v b T v F o gxUstey |
|
(d) v
Sl Y Twl v T z X X
2
£ |© v v
z L% Y @ v v
|
= |(b) | v v
_._9_' _JL_ — I ’, _:rl. M X ¥
| ¢,
oo v 11 Ty o~
T T T T T T T ¥ T
20 30 40 50 60 70 80

26 degree (Cu Ka)

Fig. 2. XRD patterns of TiO,-60 wt%SrO composite powders
depending on the calcination temperatures; (a) as-received, (b)
600°C, (c) 750°C, (d) 900°C and (e) 1050°C.
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Fig. 3. XRD patterns of TiO,-60 wt%SrO composite powders
depending on the Ag contents; (a) 0 wt%, (b) 3 wt%, (c) 5 wt%
and (d) 7 wt%.
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Fig. 4. SEM images of (a) before coating and (b) after coating and EDS profiles of 7 wt.%Ag spot-coated TiO,-60 wt.%SrO

composite powders.
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Fig. 5. (a) TEM and (b) HRTEM images of TiO,-60 wt% SrO powders calcined at 1050°C.

(a)

Fig. 6. (a) TEM and (b) HRTEM images of 7 wt% Ag spot-coated TiO,-SrO composite powders.
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Fig. 7. The photodegradation of phenol by the Ag spot-coated
Ti0,-60 wt.% SrO composite powders with different Ag
contents under UV light.
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