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Introduction

Porous Al2O3 and Al2O3-mullite ceramics have a potential application as a high-temperature heat insulating materials. The effective thermal conductivity is an important property characterizing the heat insulating materials.
Thermal conductivity of dense α-Al2O3 at 20ºC is ca. 30 W/m(K [1]. The value of the thermal conductivity of porous Al2O3 and Al2O3-mullite composite ceramics is noticeably affected by the microstructure, porosity, pore shape and orientation, and pore size distribution which can be adjusted by the fabrication method [2].
The aim of the present work is to investigate the effect of the silica source (micro size SiO2 and SiC nanopowder) on the thermal conductivity of porous Al2O3-mullite ceramics in comparison with unmodified porous Al2O3 ceramics. The added or in situ formed SiO2 reacts with Al2O3, and forms mullite. Investigated materials were produced by chemical foaming of slurry. Pores form in the result of a chemical reaction between aluminium and water in an alkaline medium (pH>9) during hydrogen gas evolution reaction, and solidification of the suspension.
materials and methods
Samples were prepared from α-Al2O3 (d50 – 3 μm) and γ-Al2O3 (d50 – 80 μm). As SiO2 sources were used chemically pure amorphous micro size SiO2 (d50 – 4 μm) and SiC nanopowder (d50 – 80 nm) in the equivalent amount of 3.7 and 7.3 wt% (further in text – eqv.wt%). Pore forming agent was Al paste. Samples were sintered at 1650°C and 1750°C (dwell time 1 h). Materials were characterized by using geometrical measurements, hydrostatic weighing, XRD, SEM, mercury intrusion porosimetry, and laser flash method.
results

Bulk density of the samples sintered at 1650ºC and 1750ºC was in the range of 1.00±0.02 to 1.12±0.01 g/cm3 and 1.11±0.03 to 1.24±0.01 g/cm3 respectively. Thermal conductivity was in the range of 0.8 to 3.1 W/m(K depending on the sintering temperature and amount of added SiO2 source (see Figure 1).
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Figure 1. Thermal conductivity of porous Al2O3 and Al2O3-mullite ceramics.
conclusions

Addition of 3.7 and 7.3 wt% of micro size amorphous SiO2 (d50 – 3.7 μm) and 7.3 eqv.wt% of plasma synthesized SiC nanopowder (d50 – 80 nm) decreased the thermal conductivity in comparison with unmodified corundum ceramics. It was found that in case of corundum ceramics modified with 3.7 eqv.wt% of SiC the thermal conductivity was higher than that of unmodified corundum ceramics. The thermal conductivity increased with increasing the temperature from 1650°C to 1750°C due to densification of the porous matrix as a result of formation of glassy phase on the grain boundaries.

In the studied materials at temperatures over 500°C to 900°C increases the radiation component of thermal conductivity. At temperatures over 800°C the microstructure has greater effect on thermal conductivity than the composition.
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