Development of an innovative insulation fire resistant facade from the Construction and Demolition Waste

Passive Fire Protection from Compact Geopolymers Mechanical Properties Thermal stability of Foam Geopolymers

Formed through chemical reaction source

Compressive Strength materials (precursors) + alkaline solution Compressive Strength & Apparent Density
= 3D network of polymeric chains that
provide:
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These are produced using a wide variety
of waste materials.
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e Density of foamed geopolymers decreases with the increase of foaming

(1) Specimens at Ambient Temperature
agent.

Higher Calsium Content in the BW raw material keeping relatively low the strength of

the BFR geopolymers. e Decreasing the density of the materials decreases their compressive

strength, since the decreasing of the density of the material involves
iIncreasing the porosity, which leads to the decrease of the mass per unit

(2)Specimens exposed to 600 & 800 °C |
volume, that affects the cohesion.

High temperature affects the compressive strengths especially in the case of CTFR
geopolymers. BFR geopolymers followed a similar trend but with less steep changes.
This can be related to the softening geopolymeric matrix which happens at around 550 -
650 °C.

(3) Specimens exposed from 800 - 1000 °C

e There's an upper limit for porosity increase for foamed geopolymers,
iIncrease of porosity leads to formation of huge pore sizes, which destroy
the foamed matrix of the material.

e Foamed geopolymers with low density, are expected to have good
thermal conductivity.

The improved compressive strength at 1000 °C can be attributed to the sintering process
taken place between the unreacted solid particles and the melted geopolymeric binder,

which results in more durable structures. e From the figure it's possible to develop geopolymer foams with densities

lower than 600 Kg/m?3
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