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Controllable Preparation Method and Mechanism Analysis of
Monodisperse Spherical SiO, Nanoparticles

WANG Lw, JIN Yongzhong, CHEN Jian, ZHENG Xinglong, TANG Chunhua

(School of Materials Science and Engineering, Sichuan University of Science & Engineering, Zigong 643000, China)

Abstract ; Using tetraethyl orthosilicate (TEOS) as silicon source, ammonia as catalyst and ethanol as solvent, nanome-
ter Si0, particles with controllable particle size are prepared by Stober method. The addition mode of the catalyst ammonia,
the concentration of TEOS and the reaction temperature on the formation of monodisperse spherical SiO, nanoparticles size
were studied. The morphology and composition of the products were characterized by SEM and FT-IR. The experimental re-
sults show that the particle size of SiO, nanoparticles will be significantly reduced by means of subsection addition of catalyst.
The particle size of SiO, nanoparticles increases with the raise of TEOS dosage, and decreases with the increase of reaction
temperature. The minimum particle size 27 nm of SiO, nanoparticles can be obtained at 70 °C. The boundary between parti-
cles is still very obvious. The particles are monodisperse, with good spherical shape and high purity.

Key words; SiO, nanoparticles; Stober’s method ; particle size; tetraethyl orthosilicate ; ammonia; temperature





