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Impact of type, amount and the optimal ratio of raw materials on
the properties of mullite nanoparticles

Sayed Morteza Hosseini*, Sahar Mollazadeh Beidokhti, Ali Reza Kiani-Rashid.
Department of Metallurgy and Materials Science, ferdowsi
University of mashhad, mashhad, Iran.
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Abstract

The aim of the current research is to study the effect of acid and base normality and the optimal ratio of water to TEOS
on the microstructural properties of mullite particles(3A1203.2Si02) prepared by sol- gel method. Nona-hydrated
aluminum nitrate (ANN), Tetraethyl orthosilicate (TEOS), ethanol and water were used as starting materials. After
precies preparation method, obtained gels were dried in an inert atmosphere and heated with specific heat treatment.
XRD analysis showed that in all samples which contained acid or base as the catalyst, mullite is crystallized. The
results showed that single phase mullite crystallized only in the presence of optimal amount of acidic or basic catalyst.
Use of acidic catalysts can lead to the crystallization of nanoparticles mullite after heat treatment while basic catalysts
only can reduce the size of synthesized particles. The results of SEM analysis showed that samples taken at acidic pH
morphology are plate like, while basic samples are spherical morphology. Increasing concentrations and change type
of catalyst, had no effect on particles morphology but changed their size.

Keywords: Sol-gel, Mullite, Catalyst





