The influence of La2O3 on sol-gel derived mullite densification behavior
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Abstract

Monophasic mullite (3Al2O3·2SiO2) samples doped with 3.66, 7.10 and 10.29 mass% of La2O3, were prepared by a sol-gel process. Prepared gels were dried, grinded, pressed into pellets and sintered at temperatures from 1100-1600 °C for 4 h.
Phase formation and densification behavior has been investigated as a function of the La2O3 content and sintering temperature. Mullite thermal evolution was analyzed by Differential Thermal and Thermogravimetric Analysis (DTA/TGA) and X-ray diffraction (XRD). The density of the sintered ceramics bodies was measured using Archimedes method.

With increasing lanthanum content, the DTA peak of mullite crystallization at about 980 ºC decreased in intensity, while the mullite crystallization was shifted to higher temperatures. Neither La2O3 nor La related compounds were detected by the XRD analysis for all doping levels, but beside mullite (-alumina was determined. The intensity of (-alumina diffraction peaks increased with the La2O3 doping level. The mullite unit cell parameters suggest predominant incorporation of La2O3 in the glassy phase, which quantity increased with the doping level. 
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