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Abstract

Mullite-based ceramics have been synthesized by reactive sintering of a mixture
containing kaolin and a mica-rich kaolin waste. Samples fired in the temperature range
from 1300 to 1500 °C were characterized by X-ray diffraction (XRD). The quantitative
phase analysis and unit cell parameters of the mullite were determined by Rietveld
refinement analysis of the XRD data. Mullite-based ceramics with 1.2 wt.% quartz, 56.3
Wt.% glass (amorphous phase), 2.64 g/cm® of apparent density, and 35 + 1.2 MPa of
flexural strength were obtained after firing at 1500 °C. A liquid phase sintering
mechanism activated by a total mica content of 13.3 wt.% allowed to increase the
mullite content to 47.6 wt.% (2.3 wt.% quartz and 50.1 wt.% glass phase) and improve
the flexural strength (70 = 3.9 MPa) after firing at 1400 °C.

Keywords
A. Powders: solid state reaction; A. Sintering; D. Mullite; kaolin waste.

1. Introduction

Mullite (3Al;03.2Si0;) is one of the most important refractory ceramic
materials. This material can be synthesized by reactive sintering (solid state reaction) of
natural or synthetic raw materials such as clays, kaolin, alumina, aluminum
isopropoxide, and fly ash. The mullitization process (mullite formation reaction) by
reactive sintering is a thermally activated process that takes place through ionic
diffusion of Al*® and Si*? (in a silico-aluminous mixture) at temperatures usually above

1300 °C [1-6]. Besides the above mentioned raw materials, kaolin waste (an
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