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Abstract

Permeable refractories have been prepared by using two phases of alumina (corundum and
calcined) , glass sand and bentonite as binder material. The alumina ratio was varied in mixtures but
both of glass sand and bentonite stay constant. The grain size of both phases of alumina used was
classified into two classes, coarse and fine. With respect to these classes the mixtures were divided
into two groups, both are identical in mixing ratio, where the first groups contain the coarse grains
that were named coarse mixtures, and the other groups contain the fine grains that were named
fine mixtures.

The specimens have been shaped by using different pressing pressures (Y+)),£€+YY 1.V¢ Avg0)
psi, then they were dried and fired at Y ¢+ +°C for ¢hr.

The specimens were tested for permeability, porosity, hydraulic radius, thermal conductivity and
compressive strength.

It was found that the specific permeability and porosity always decrease with increasing of
shaping pressure (in coarse mixtures the permeability decreasing is greatest), but there was no
distinguish relationship between the shaping pressure and the hydraulic radius that is considered as
an indicator for the pore size distribution of specimens.

On the other hand, it was found that the permeability and porosity of fine mixtures were greater
than those of coarse mixtures , whereas they increased with the increasing of calcined ratio and the
decreasing of corundum in mixtures. The largest values of the permeability and porosity were
obtained to be 1Y.¢% centedarcy and YY.Y7 respectively.

Thermal conductivity was found to increase with increasing of porosity whereas it decreased with
increasing of shaping pressure. It was found that the thermal conductivity of fine mixtures was
greater than that of coarse mixtures. The values of the thermal conductivity of the refractories used
varied between Y-© W/mK.

The compressive strength for all specimens were measured and found to vary between ©++ -
VY« +« psi. The fine mixtures have greater values of compressive strength than the coarse mixtures.
The increasing of the shaping pressure leads to an increase of the compressive strength and this
increasing was highest in the fine mixtures.

7/ of LiF was added to some of the specimens. It was found that the properties of the
prepared specimens improve, where the specific permeability does not affected markedly while the
compressive strength is doubled.
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