The Study of Sintering Behavior and Coloring Mechanisms of Marble
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Abstract

Calcium carbonate is one of the

materials that are very difficult to be
sintered, for its tendency to disintegrate
into calcium oxide and carbon dioxide at
high temperature. By adding 1% lithium
carbonate, we had successfully sintered
CaCO3; compacts through the process of
liquid phase sintering, and the final
density could reach 95%. More additives,
however, such as 5% or even 10% lithium
carbonate do not increase the final density
of the compacts. Thisis probably because
the excess eutectic liquid, which was more
than the necessary amount needed to
enable liquid phase sintering, dissolved
much carbon dioxide. The CO, later
became bubbles and was trapped inside
the compact at lower temperature, and
hindered the normal sintering process.
Although we solved the problem by
decreasing the CO, concentration in the
atmosphere, the final results were still not
as good asthose of 1% additives.

The data derived from the
experiments can be merge into an s-shape
curve using mastering sintering curve
(MSC) analysis, but the MSC failed to
predict other sintering results.  Since
MSC is a solid-state sintering model, it is
not surprising to find the model failed in
liguid-phase sintering cases such asin this
sudy.

In the study of the coloring
mechanism of marble (calcium carbonate),
we found the colors of additives indeed
control the final color of the sintered
compacts. However, the final density was
lower (91%) due to the complex



compositionsin the system.
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