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Characteristics of gelation process of H,SO,-waterglass system

LI Xue, ZHAO Hailei, LI Xingwang, QIU Weihua, QU Xuanhui
(School of Materials Science and Engineering , University of Science and
Technology Beijing , Beijing 100083, China)

Abstract: The preparation of silica aerogelat ambient pressure from waterglass is a promising method. The
gelation process of H,SO,-waterglass system was investigated, and was used to prepare SiO, aerogel
powders. The results indicate that the pH value had a strong impact on the gelation time of H,SO,-
waterglass system. For the system with constant reactant concentrations, the relationship between
gelation time and pH value showed a “W” shape curve, which changed gradually to “U” shape when the
reactant concentration decreased continuously. The pH value of the sol system with the shortest gelation
time decreased in basic condition (pHZ>=7) and increased in acidic condition (pH<C7) with decreasing
reactant concentrations. The two different gelation mechanisms of H,SO,-waterglass system in acidic and
basic conditions should be responsible for this variation. Addition of formamide did not change obviously
the gelation characteristic of H;SO,-waterglass system, but improved remarkably the physical properties

of resultant silica aerogel.
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Fig. 1 Relation between gelation time and pH value
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Fig. 2 Model for formation of silica gel particle
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Fig. 3 Relation between gelation time and pH value
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