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Fig.2  Conductivity changes for different
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Study of the hydrolysis of 3-aminopropyltriethoxysilane ( KH550 )
and the surface modification of silica

GAO ZhengNan JIANG XiaoBo GUO Kai

(Research Center of the Ministry of Education for High Gravity Engineering and Technology,
Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Through monitoring the change in conductivity during the hydrolysis of 3-aminopropyltriethoxysilane
(KH550) and using FT-IR spectroscopy, the optimum conditions for the hydrolysis of KH550 were investigated.
Wet silica gel from which the physisorbed water was removed by azeotropic distillation or rapid solvent replacement
was treated with KH550. The products were characterized by Fourier transform infrared spectroscopy (FT-IR), di-
n-butylphthalate ( DBP) oil absorption, laser particle size analysis and contact angle measurements in order to in-
vestigate the effect of modification. The results showed that the contact angle of the modified silica increased, and
the DBP absorption value significantly increased by more than 70% compared to the unmodified products. The pore
volume was twice that of the unmodified silica. The amount of products in the organic phase also increased signifi-
cantly. The azeotropic distillation method for wet gel modification afforded more hydrophobic silica than the solvent
replacement method, and the contact angle between modified silica and water reached as high as 140°. The optimal
conditions for silica modification involved a modifier mass fraction of 17. 5% of the weight of silica and the use of
azeotropic distillation.

Key words: 3-aminopropytriethoxysilane ; ultrafine silica; azeotropic distillation; solvent replacement
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