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Z4 FAHSZ A3 TiO,, Si0,, PBA(Pseudo Boehemite Alumina) £-2 A} =23}, 11]_7&??} Z golo vy FYg
10~30 nm&) ¥AE71E el Tio, £ Si0, £2| d7tekeo] &7l wel, anatase oA rutile A2 HolH &
Aol EE 600°C ol g F7MA FE EAL FANAT T Tio, E £ slo2 £g 10~30 wt% A 7}3}
o] 1200°C o|AFY] T8 A Zo% anatase”’} FH “_‘li 232 rutile Aol #FF YL ET SO, 20 wt% F7THA], F
o] FE3) 5 Jepldth 23 PBA £9] Hrbe HubE BAgle] BEd S S FA Wsdth

ABSTRACT

TiO,, Si0,, and PBA(Pseudo Bochemite Alumina) sol were prepared by sol-gel process. The particle sizes of these sol exhibited
uniform 10~30 nm. As the amount of Si0, sol increased, the temperature of phase transition (from anatase phase to rutile phase) was
raised temperature than 600°C, which attributed to the enhanced photocatalyst properties. Also, the anatase phase was obtained with
very small amount of the rutile phase from the addition of SiO, (10~30 wt%) at annealing temperature of 1200°C. The specimen with
20 wt% Si0, sol exhibited the maximum photocatalyst properties. But, the specimen with PBA sol did not affect photocatalytic activity
due to the presence of rutile phase.

Key words : Photocatalyst, TiO, sol, Composite sol

1M B 2ol QA 27t tle B =8 FEFA V)5S F
e £ g Wyt o slE R o R wlg kY E]
TiO,= anatase, rutile, brookite “g¢] A5, brookite Uiﬂ—u:olﬁ}.
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99.5% ©]4}, Aldrich Chemical Co., Inc., USA)2] EH]
(ITTIPY/[H,0])7} 1/500] HE& Fdsty, A4 29718
2= 25°Col|A] 2A)17H 0t ksl 9Hg-AlZiT}. Sub-micron
o R Z o] &3l wet cakeS U & AA cakedl TF

ZHTE AN 20% LBEY FA BAAS A
Zal o, o7l ALHHNO,;, A<k, dA s et
80°Coll A 1241752t &) i (peptization)3FI T}, 7 &F4 @]
A2FH-L Fig. 19 Jepd}. sjaA 2 AHe-d ke
2E S TO, IFE 1E VFESR 0075S AHSst
et

Si0, &9 A%, TiO, sol# FIZ7IA = 34 ¢FAtol
EE o83l Axsoen, E4EHEZS TEOS(tetra-
ethoxysilane, Si(OC,Hs))E (98%, Aldrich Chemical Co.,
Inc., USAAHE-8IR o™ Soi2& e (BIOH)yS ©l&
39t} TEOS : EtOH : H,0 : HCI] H]7} 1:2.5:8:0.007
o]t WA, TEOSS}t oleh&-& of 24| 7HEQt &3 &
80°ColAN FHTE EF3HUTH A7) HCLE &3},
Uz EOHS &E¢3sled Si0, & A=zt Az ¥

FTHE S 13%%90h PBA £9] 79, AIP(Aluminium
Isoproxide, 99.0%, Aldrich Chemical Co., Inc., USA):
SHF = 1:1009] E vE&2 3o ‘W

o AL e B o b
2217 Whg-Bkd Tt ©) HH
UFEg A|A 0}71

}\] P =

e DAL

2 % 10 wt%olth. o5 cakeoll AFFe] 3 A& 3
7}ahed 24’\171}50& L Rbsly s %7&% =3 A =3}
A
Z}ZM AlH-E 0.001 g20mle] FEZ 23 SR/l F
fFAIZL £ 12 YA TEMUIJEM-2010, Jeol Co., Japan) 2
Z} O‘X}L nano-particle size analyser(Microtrack, USP-350,
USA)E o|-gate] &4t BB AEE 7AZs}d
Fujuh koA B3t § powderS X-ray 34 4
(XRD, RINT 2000, Rigaku Co., Japan)dtSitt. 3 E3}
54 A2 vie 898 FHE Axd YES spray
coatmgﬁ** o] g3l FHE3II 1000°CAA EA 2 o
5, 320~400 nm 2] A& S FAF AlZbe] E HE
(A=A, CR-300, Minolta, Japan)S =33l WA £
ills& st

Hu H

3. 2% % &

3.1. TiO,, SiO,, PBA &

TiO,, Si0,, PBA & &d2] EAL Table 10 FA|5H%
o, 29 Y= EEE Fig. 19 Jeplidth Fig 1914

/\ 3] u}g} 71—0] ;q]z&] e u]*—rﬂ 43t 011: By

o1, TiO,, SiO,, PBA 42; AA} ZA77 & Ao
JAEATH Axd 7+ &2 A} glo] w$- AT
HE fA3em, 13 %11}% TEMS.Z EA3 Az}
20141 B uret 2ol Tio, &9 YAk Z7]= 10nm

o MU wt r—lu‘.
J\ﬂ, >{\‘

ey
4o

Table 1. Particle Size of TiO,, SiO,, and PBA Sol

Sol anary particle Solid content Remark
size (nm) (%)
TiO, sol 10 20 Water base
SiO, sol 15 13 Water base
PBA sol 30 10.8 Water base
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Fig. 1. Particle size distribution of TiO,, SiO,, and PBA sol.



Al A

(@)

4738 TiO-SiOA F=uiel Az

ul EX]
= 10

473

K26 L —
128 #kV X138k Géns

(b) (c)
Fig. 2. TEM photographs of synthetic sol : (a) TiO, sol, (b) SiO, sol, and (c) PBA sol.
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Fig. 5. XRD patterns of TiO,/Si0, annealed at 1300°C; (a) TiO,
only, (b) TiO,+20% SiO,, and (c) TiO,+30% SiO,.

= TiO, &9 7%= 600°C &4
el ot Sio, & 10% A7He
o] AHFZE Holy AL Y

=

B 2% mtle A2
Z-¢-5-El+= anatase

At

A~
7 A

A 413 A 65(2004)



474 ol - Aol
! ' | } ; Rutile
‘ Anatase
u | 8] 1 '
2 (d)
>
2 | ()
g L. L A
L ®)
a
| I T PR
10 20 30 40 50 60 70 80 90
20

Fig. 6. XRD patterns of TiO,/PBA sol annealed at 1200°C;
(a) TiO; only, (b) TiO,+10% PBA, (c) TiO,+20% PBA,
and (d) : TiO,+30% PBA.
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Fig. 7. Photo-decomposition of methylene blue; (a) non-coated,
(b) TiO,+Si0, 10%, (¢) TiO,+Si0, 20%, and
(d) TiO,+Si0; 30%.
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