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Thermal and thermomechanical characteristics of monolithic refractory
composite matrix containing surface-modified graphite

*
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2CSIR-Central Glass and Ceramic Research Institute , Kolkata — 700032, India

Abstract

The thermomechanical analysis (TMA) and thermal characteristics of carbon-containing
refractory castable matrix with 20.0 wt% of graphite have been compared with graphite-free
high alumina based similar castable matrix. Graphite has been added both in uncoated and
coated forms, the latter having a thin sol-gel calcium aluminate coating on as-received graphite
flakes. The influence of systematic variation of microfine constituents e.g. reactive alumina, high
alumina cement etc in the matrix has been investigated in terms of the heat flow studies
obtained by differential scanning calorimetry (DSC) and thermogravimetry analysis (TGA). The
densification behavior of graphite-free and graphite-containing castable matrices has been
critically estimated by the dimensional changes in dynamic heating regime up to 1500 °C. The
role of coated graphite on improved densification behavior of refractory was explored by
microstructure and phase assemblage studies of the respective fired castable. It was further
corroborated by the transmission electron microscope (TEM) studies of surface-modified
graphites.
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