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ABSTRACT

In this research, a thermal bonding mortar was developed for use in bonding
thermal building units such as thermal bricks and thermal concrete blocks of
various sizes, types, and applications in industrial furnaces. The mortar was
composed of kaolin as a fine aggregate, raw kaolin, and locally produced
white cement as an alternative to thermal cement. A 2% addition of sodium
silicate solution was also included to form the dry mix. A heat-resistant fiber,
namely fiberglass, was incorporated at varying ratios of 0.5%, 0.75%, 1%,
and 1.25% by weight of the dry mixture to enhance the bonding properties
of the mortar resulting in six types of mixtures, including a reference mix
and five others containing the different fiber percentages. Laboratory tests
were conducted on the mortar samples before burning (density, absorption,
porosity, bonding strength). After which all samples were burned at a
temperature of 1200°C, followed by after burning tests (density, porosity,
absorption, longitudinal shrinkage). The test results indicated that mixture
(D), consisting of 75% kaolin clay, 20% white cement, and 5% raw kaolin
with the addition of 1% fiberglass by weight of the dry ingredients, exhibited
the highest bonding strength of 1.5 N/mm2. The physical test results
conformed to the American Standard Specifications (ASTM C64),
confirming good thermal resistance at the specified burning temperature of
1200°C.
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