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Estimation of Strength and Pore Structure of Alkali-Activated Fire Protection Materials
at High Temperature
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Abstracts

This study is interested in identifying the effectiveness of alkali-activated fire protection material
compounds including the alkali-activator such as potassium hydroxide, sodium silicate and fly ash as
the fire resistant finishing materials. Also, this paper is concerned with change in compressive
strength and pore structure of the alkali-activated fire protection material at high temperatures. The
testing methods of fire protection materials in high temperature properties are make use of TG-DSC
and mercury intrusion porosimetry measurements.

This study results show that compressive strength is rapidly degraded depending on a rise of
heating temperature. Porosity showed a tendency to increase irrespective of specimen types. This is
due to both the outbreak of collapse of gel comprising the cement and a micro crack by heating.
However, alkali-activated fire protection material composed of potassium hydroxide, sodium silicate
and fly ash has the thermal stability of the slight decrease of compressive strength and porosity at
high temperature. These thermal stability is caused by the ceramic binding capacity induced by alkali
activation reaction by the reason of the thermal analysis result not showing the decomposition of

calcium hydrate.

Keywords

Fire, Fire Resistance, alkali-activated, Strength, Porosity
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