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Fig.1 Particle size distribution of the as-obtained SiO, particles
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Fig.2 TEM (a) and SEM (b) images of the as-obtained SiO,

particles
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Fig.3 XRD pattern of the as-obtained SiO, xerogels
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Fig.4 FT-IR spectrum of the as-obtained SiO xerogels
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Fig.5 Photoluminescence spectra of the as-obtained SiO, xerogels
with the excitation of different wavelength lasers: (a)

Aex=300 nm and (b) 2ex=380 nm
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Fig.6 Nitrogen adsorption-desorption isotherm and the corresponding
pore size distribution curves: (a) nitrogen adsorption-
desorption isotherm, (b) mesopore size distribution curve, and

(c) micropore size distribution curve
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Table 1 Pore structure parameters of the SiO, xerogels

Specific Pore Pore Micro-pore  Micro-pore
surface area, volume, diameter, volume diameter,
Sger/m* gt Volem®* gt dy/nm Viicolcm® g7 diiero/NM

559 0.62 4.47 0.23 0.59
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Synthesis of the Micro-meso Porous SiO, Xerogel and Its Physicochemical Properties

Sun Siyuan, Ge Yiyao, Tian Zhaobo, Zhang Jie, Xie Zhipeng
(State Key Laboratory of New Ceramics and Fine Processing, Tsinghua University, Beijing 100084, China)

Abstract: Monodisperse nano-SiO, particles were obtained via a novel improved Stober method, and the micro-meso porous SiO;
xerogels were further obtained after drying in air. The nano-SiO, particles with the average size of 23 nm, exhibit good dispersibility in
alcohol. The as-obtained amorphous SiO, xerogels are featured with Si-OH and Si-OR groups on the surface, implying an incomplete
hydrolysis and condensation process. Meanwhile, a large number of defects are remained inside and on the surface of the SiO, xerogels,
thus displaying good photoluminescence behaviors. The ultraviolet (1em=355 nm) fluorescence under 1= 300 nm excitation as well as the
visible light (1em=430 nm) phosphorescent under 1=380 nm excitation is observed in the as-obtained SiO; xerogels. The calculated results
according to N sorption isotherms demonstrate that specific surface area of the SiO; xerogels is 559 m?/g, the pore volume is 0.62 cm®/g
and a large number of micropores and mesopores exist in the SiO, xerogels.

Key words: SiO, xerogels; Stober method; photoluminescence; catalyst carrier

Corresponding author: Xie Zhipeng, Ph. D., Professor, Department of Materials Science and Engineering, Tsinghua University, Beijing
100084, P. R. China, Tel: 0086-10-62772548, E-mail: xzp@mail.tsinghua.edu.cn


http://www.cnki.net/KCMS/detail/detail.aspx?QueryID=15&CurRec=1&filename=XDZK200401019&dbname=CJFD2004&dbcode=CJFQ&pr=&urlid=&yx=&uid=WEEvREcwSlJHSldRa1FhdkJkcGkxU3VqRzI5Z0NEU01wODRLUVExWXowZz0=$9A4hF_YAuvQ5obgVAqNKPCYcEjKensW4ggI8Fm4gTkoUKaID8j8gFw!!&v=MDA0NDIxTHV4WVM3RGgxVDNxVHJXTTFGckNVUkwyZmIrUm5GeURuVmJ6UFBTblJaYkc0SHRYTXJvOUViWVI4ZVg=
http://www.sciencedirect.com/science/article/pii/S0008622316301737
http://pubs.acs.org/doi/abs/10.1021/ja067149g
http://www.sciencedirect.com/science/article/pii/S0379677915000697
http://www.nature.com/nature/journal/v398/n6724/full/398223a0.html
http://www.cnki.net/KCMS/detail/detail.aspx?QueryID=20&CurRec=2&filename=SDGC201202006&dbname=CJFD2012&dbcode=CJFQ&pr=&urlid=&yx=&uid=WEEvREcwSlJHSldRa1FhdkJkcGkxU3VqRzI5Z0NEU01wODRLUVExWXowZz0=$9A4hF_YAuvQ5obgVAqNKPCYcEjKensW4ggI8Fm4gTkoUKaID8j8gFw!!&v=MTkyOTBoMVQzcVRyV00xRnJDVVJMMmZiK1JuRnlEbldyN0FOaW5NYmJHNEg5UE1yWTlGWW9SOGVYMUx1eFlTN0Q=
http://www.cnki.net/KCMS/detail/detail.aspx?QueryID=20&CurRec=2&filename=SDGC201202006&dbname=CJFD2012&dbcode=CJFQ&pr=&urlid=&yx=&uid=WEEvREcwSlJHSldRa1FhdkJkcGkxU3VqRzI5Z0NEU01wODRLUVExWXowZz0=$9A4hF_YAuvQ5obgVAqNKPCYcEjKensW4ggI8Fm4gTkoUKaID8j8gFw!!&v=MTkyOTBoMVQzcVRyV00xRnJDVVJMMmZiK1JuRnlEbldyN0FOaW5NYmJHNEg5UE1yWTlGWW9SOGVYMUx1eFlTN0Q=
mailto:xzp@mail.tsinghua.edu.cn

