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Abstract : The silica nanoparticles were used as support of catalyst, filling material,
electronic assembler, thin film material, and sensor material. And, the titania nanoparticles
were used as pigment, dielectric substance, sensor and photocatalyst. In this paper, the
spherical composite particles of TiO»/Si0: with narrow size distribution and phase pure
were synthesized by ultrasonic spray pyrolysis method from TiOSOs and colloidal silica
solution. Using ultrasonic apparatus, this starting solution was vaporized to droplets, and
these droplets were induced into tube furnace by carrier gas. The resulting composite
powder was characterized by scanning electron microscopy, X-ray diffraction analysis,
TG-DTA, in vitro sun protection factor(SPF) and BET surface area analysis.
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Table 1. Reaction Conditions for the Preparation of the Ti02/Si02 Using USP Method

 Sample | Ludox HS-40 T;OS{}4 - Hal Temp. Carrie'rg:_aévz
No. (mol) tmel) b (mD () ( £ /min)
TS1 | 0.091 - 0.0028 | 40 850 2.0
TS-2 0.091 0.0048 2 40 850 2.0
TS-3 0.091 0.0101 40 | 850 2.0
TS-4 0.091 0.0160 40 850 2.0
TS-5 0.091 ~ 0.0228 40 850 . 2.0
TS-6 0.091 0.0607 40 850 | 2.0
Ludox HS-40 + HxO TioSO4 + H20
Mixing
Humidify
«< Air Supply
Reaction in USP
(850C)

Ultra Fine Particle Formation

Solid-Liquid Separation

Washing

Drying

Characterization

Fig. 1. Synthetic process of TiOy/Si0; particles by USP method.
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Fig. 3. Schematic diagram of the formation of TiOy/SiO: particle.
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Fig. 2. SEM micrographs of TiO/SiO; composite particles by ultrasonic spray pyrolysis method:
(a)Pure silica(X 10,000), (b)TS-1(X 30,000), (c)TS-2(X 10,000}, (DTS-3(X 10,000,
(e)TS-5(X 10,000), (HTS-6(X 10,000).

- 284 -



Vol. 22, No. 3 (2005)

g3t7] As Azt AREL e
BHANA SA3A Fig. 20 &4 2o

Ae7te) SEM Abzlela, 2(b)~()E Tio,
TS WEAATEA TIOYSIOr B3 Abs}

o] AMA & L][-E]-\»H 740]\:}

Fig. 2(a)dlM &A% 4 %o Y 777}
04~15m¢ 78 YAE dela gy viek
3 FRolA MO{ TiOz/SiOg«l 3 BEAE
el e FYS fAF Jon, x
271 #¥ e HQF e Aol RS G
S Ytk S8 TiOe #% Wshe] meh gy

APEY e 2% 598 g2 548
Aok AF7A ALE"E TiOYSiO= USP %%
& ol &ate] dojrl By A3E fAs w
A H FHE T BHAAN USPRA
ol g Mg 7]%4 olF o] &3 #dEwm} 7
e s gtk wkg gl AFAY Lo i}
49 P4 987 28 5 JAT 2 49
o AN AYH e BE Q7 28S &

Asta glenl ot 4d 29 EAolwt A
B2 7 Qth Fig. 2 AHE 229 Az
FHE Ful 2A3) #2387 95t auex
30,0000 A &1e Axk HA) Yap= ofFE n)
A YA Ago] ot FAYL & 4
B At B4 BHe dHEW Fig 394

250E SAANIE AHY celld) TiO-gQ‘r
Si0z AL Ao fafx]o] glon xe
T} %_“@011 9] 3} %‘3—‘1 o] %ol géIO) ﬂ 5]

%—71011 Sate] wgolel 5 5101 de Al
Y4k 27} wmwl Aoz oz
o At woh Ae @) AsE uyas
: AR $1%2 e 4y
2ol W7 2ol mysE o
o= xﬂzssaai.o_ur, B ool At dhute) gx
WoH7k Bdol #USA B Bysns
T4l Fesita Boh 9y g4y 29
ago] o3 BPHETG FAH ko)

24 A1}
Fig. 4% 2 4804 $4% N89 &5 of
el GEE A Eeoe) X4 88

Atolt} Fig. 4(a)e 22342 TiOSOs 10ml

253 BAL 48 Aol A2 TiIo/SI02 B8 ¥xe) UV e &3 5

€ SFT 300mlol &siAA AAAHNAN 8
C %9 dEA 20¢/ming F7& St
1 N2 ALE-EtH e A dojA oluielA e
o B4 Axfeltt, o4 EA wax: 207}
25.28, 4804, 37.80, 53.89, 55.06°01 4 ‘EFF O
o, ol olueldl el BA =g} P45
o], TiO:%) ZAY E4do] dojAL & 4 99
tH14l. Fig. 4b)~4dE  TiOSO, BHao)
LOIX107°~6.07X107°2 WAL w 2 A
HEY X-A 3dd B4 Az za =4 JPL
= obERA]l el ElelUelz eyt =
8] TiOx9] ##Fo] F718 52 oo 4 41
7t 2A dgdger 2Ad WaE Ao oo
Hed & F AUAD USPE o] 43 432 7
=9 4 Wil gAA, 1L Hez se
W ge dne dAE] AL AR g=

ot

O

(d)
3
&
53 (c)
J\ \ \ (b)
A (a)

20
Fig. 4. XRD patterns of TiO» and TiO»/SiO;
by USP method: (a)TS-1, (D)TS-3,
(c)TS-5, (d)TS-6.
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Fig. 5. TG DTA curves of TS 6 sample.
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Table 2. Comparison between SiO2 and TiO2/Si02 prepared with different precursors

concentration
S F"ropert:es ; (BE}T Por"e. Volume que Average
m*/g) (mé/g) diameter (A)
TS-2 163 0.056 13.9
TS-4 178 0.062 13.9
Si02 130 0.045 13.9

Table 3. Results of in vitro SPF and UVA blocking ability

UNH Blarking UVA blocking ability
ability
Shiln o, ] Critical :

In vitro SPF Wave lendihinm) UVA/B ratio
TS-1 2.09%0.15 349.8 0.205*0.023
TS-2 2.7510.48 354.8 0.240%£0.009
TS-3 3.53%0.33 349.1 0.203*0.008
TS-4 4.87*+0.64 346.1 0.217+0.011
TS-5 5.52%+0.35 348.2 0.232%0.009
TS-6 7.25*0.65 352.5 0.212%0.010
Control(Pure SiO2) 1.09+0.02 383.6 0.487%+0.038
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