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ABSTRACT

Ceramic-like materials from laboratory waste glass and some indigenous
materials (kaolinite or dolomite) were prepared. The green strength, firing
shrinkage and thermal expansion, heat treatment, gas treatment and strong
acid/strong base treatment of these materials were investigated. Changes
resulting from the various treatments were monitored by FT-IR spectroscopy
and X-ray diffraction.

Pyrex glass became harder when mixed with kaolinite or dolomite.
Generally, the green strengths of the mixtures increased with the weight
percentage of kaolinite or dolomite. Also the green strength was higher for the
larger than for the smaller particle-size ranges of Pyrex glass. After the
samples were fired, some were found to have shrunk and some expanded,
depending on the type and the composition of the starting materials, the heating
temperature and holding time. Dolomite decomposed to release the CO, which
was responsible for the thermal expansion. This, however, was not true for
kaolinite. The fired samples were transformed into new minerals phase. Pyrex

glass was converted to cristobalite at about 650°C. The pressed sample became
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distorted at about 750°C and melted at about 900°C. Kaolinite was transformed
into metakaolinite at 450°C, and into mullite and cristobalite at 1,100°C.
Dolomite decomposed to give MgO and CaO at about 700°C and 900°C,
respectively. The transformation of the mixtures depended on the composition
of the starting materials, heating temperature and holding time. Pyrex glass-
kaolinite mixtures were transformed to the same products of each starting
material. For the Pyrex glass-dolomite mixtures, the new materials phases were
the products from each starting materials or products of their reaction such as
Ca Mg silicate and Ca silicate. Pyrex glass in the mixture also led to an
acceleration of decarbonation of the dolomite.

The samples with a binder were found to harden after purging with SO,
and with CO,. These acidic gases reacted with the sodium silicate to accelerate
bonding between the minerals particles, but the neutral gases, N, and O,, did
not. The sodium silicate did not affect the crystalline structure of mixture, but
led to retardation of the dehydroxylation of kaolinite.

The strong acid/strong base treatment had no effect on the structure of
unheated samples, but may partially destroy the heated kaolinite layers.
Addition of sodium silicate binder had no effect on the behavior of the sample

toward acid/base treatment.





