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Fig.2 SEM images of Ti0,/Si0, aerogel microspheres sample
c(surfactant)=0.7 g+ L™, V(water): V(0il)=0.2, V(n-butanol):V(n-heptane)=0.05:1, w(Span-80):w(Tween-85)=10:1,
stirring speed: 900 r-min™, n(Ti0,):n(Si0,)=1:5
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Fig.3 SEM image of Ti0,/Si0, aerogel microsphere 4 Ti0,/Si0,

sample

c(surfactant)=0.5 g-L™; V(water):V(oil)= 0.2; V(n-butanol):
V(n-heptane)=0.05:1; w(Span-80):w(Tween-85)=10:1;
stirring speed: 750 r-min™; n(TiO,):n(Si0,)=1:5

Fig.4 TEM image of Ti0,/Si0, aerogel

microsphere sample
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Fig.5 Pore size distribution curve(a), nitrogen adsorption-desorption isotherm (b) for Ti0,/SiO,

aerogel microspheres sample
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, - 18.71~22.78 nm
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References
1 Chen, L. W.; Gan, L. H. Chem., 1997, 8: 21 [ s

300~400 m*- g™,

TiOSO, ,

SiO,
ey

(2
2.074 cm?®- g™,
177 kg-m™;
(3)

4)

)

b}

150~300 kg -m™,
18.71~22.78 nm

W/O
TiO/Si0, ,
TiOy/

15 nm s
, TiO,  SiO,

50 pm ;
372 m*- g™,

22.78 nm, 92.0%,

10~200 pm ) ;

TiO,/Si0,

10

11

(Huaxue Tongbao), 1997, 8: 21]
Chen, L. W.; Gan, L. H.; Hou, X. H. Acta Phys. -Chim. Sin., 2003,
1909): 819 [ , , (Wuli
Huaxue Xuebao), 2003, 19(9): 819]
Chun, K. W.; Yoo, H. S.; Yoon, J. J.; Park, T. G. Biotechnol. Prog.,
2004, 20: 1797
Li, W. J.; Coppens, M. O. Chem. Mater., 2005, ASAP Article
Zhang, H.; Hardy, G. C.; Khimyak, Y. Z.; Rosseinsky, M. J.;
Cooper, A. 1. Chem. Mater., 2004, 16: 4245
Pesek, J. J.; Matyska, M. T.; Ramakrishnan. J. Chromatographia,
1997, 44: 538
Tani, K.; Miymoto, E. J. Lig. Chrom. Relat. Technol., 1999, 22:
857
Gan, L. H.; Chen, L. W.; Zhang, Y. X. Acta Phys. -Chim. Sin.,
2003, 19(6): 504 [ s »
Huaxue Xuebao), 2003, 19(6): 504]
Xu, Z.J.; Gan, L. H.; Pang, Y. C.; Chen, L. W. Acta Phys. -Chim.
Sin., 2005, 21(2): 221 [ , R s

(Wuli Huaxue Xuebao), 2005, 21(2): 221]
Wang, Y. D.; Chen, L. W.; Gan. L. H.; Hou, J. X. Chem. J. Chin.
Univ., 2004, 25(2): 325 [ R , ,

(Gaodeng Xuexiao Huaxue Xuebao),

2004, 25(2): 325]
Douglas, M. S.; David, S.; Julie, M. A.; William, A. J. Non- Cryst.
Solids, 1995, 186: 104

(Wuli



No.12 : TiO,/SiO, 1367

Preparation and Characterization of TiO,/SiO, Aerogel Microspheres *

PANG, Ying-Cong GAN, Li-Hua HAO, Zhi-Xian XU, Zi-Jie CHEN, Long-Wu
(Department of Chemistry, Tongji University, Shanghai  200092)

Abstract TiO,/SiO, aerogel microspheres were prepared by using TiOSO, and silica sols as raw materials, and
formamide as a drying control chemical additive, which was used to improve the gel texture and the structure
evolution. Wet gel microspheres were formed by sol-gel process in W/O emulsion, and then aged by a successively
solvent exchanging of alcohol, tetraethylorthosilicate (TEOS)/alcohol and alcohol at a certain temperature. The aged
gel microspheres were dried at ambient pressure to obtain TiO,/SiO, aerogel microspheres. The aerogel microsphere
samples were characterized with optical microscope, SEM, TEM and BET techniques. The results show that the
aerogel microsphere samples were comprised of dispersed TiO,, and SiO, nanoparticles with sizes of about 15 nm.
The density of the typical sample is 177 kg+-m™, the specific surface area is 372 m*- g™ and the average pore size is
22.78 nm with porosity of 92.0% . By changing the preparation condition, the diameters of TiO,/SiO, aerogel
microspheres can be varied in the range of 10 wm to 200 wm, the densities in the range of 150~300 kg -m™, the

specific surface areas in 300~400 m*- g™, and the average pore sizes in the range of 18.71~22.78 nm.

Keywords: Aerogel microspheres, TiO,/SiO,, Preparation, Characterization, W/O emulsion
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