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Research Progress on Colloidal Silica for Ceramic Shells in Investment Casting
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Abstract: Colloidal silica is defined as a dispersed suspension of silica nanoparticles with the advantages of high viscosity,
high thermal stability and environmental friendliness. The ceramic shell in investment casting is mainly composed of
refractory material and binder (colloidal silica). In this review, various methods for preparing colloidal silica (including
electrodialysis, silicon dissolving, ion exchange and sol-gel process) have been displayed and discussed. The gelation
behavior of colloidal silica (including gelation/drying time and shell strength) is controlled by regulating the colloidal silica
concentration, colloidal size, pH value, temperature, and ion concentration. Meanwhile, other influencing factors for
gelation have been reviewed, and future trends of colloidal silica in ceramic shells have been discussed.
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Fig.1 Flow chart of colloidal silica preparation by solubilization
of elemental silicon®!
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Fig.2 Preparation process of colloidal silica by the ion exchange method®
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Fig.3 Flow chart of colloidal silica preparation by acidification™
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Tab.1 Advantages and disadvantages of different silica
preparation methods
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Fig.4 Surface charge characteristics of the silica particles at different pH values!
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Fig.5 Relationship between the gelation time of colloidal silica
and salt concentration!”
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Fig.6 Effects of the concentration of sodium chloride and potassium chloride on the gelation of colloidal silica with different
concentrations'"!
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