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Effects of Precursor pH and Composition on Synthesis Behavior and Grain
Morphology of Mullite Composites in Aqueous System
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The effects of the precursor pH and composition on the synthesizing behavior and morphology of mullite
have been studied using stoichiometric(3A1,0; - 2810,), silica-rich(1AL,0; - 2810,) and alumina-rich
(15A1,05+2810;) mullite precursor sols Mullite precursor sol was prepared by the dissolution of aluminum
nitrate enneahydrate (AlI(NOs); - 9H,0) into the mixture of colloidal silica sol Precursor pH of the sols
was controlled to the acidic(pH=1 5~2), and basic(pH=8.5~9) conditions The gels dried from the
synthesized aluminosilicate sols were formed into disk shape under 20MPa pressure, then the green bodies
were sintered for 3 h in the temperature range of 1100~1600°C. The synthesizing temperature of mullite
phase was found to be above 1200°C for pH=1 5~2 and above 1300°C for pH=8.5~9 through TG/DTA,
XRD and FT/IR technique, independent of composition The grain size of the synthesized mullite for the
basic condition was larger than that for the acidic condition in the overall heat-treated temperature Aspect
ratio of the mullite grains was tncreased with increasing the silica concentration It was found that the grain

morphology was predominantly governed by the imtial precursor pH and mullite composition.
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