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Alkali activated foams (geopolymer foams) constitute promising materials for thermal
insulation, fire protection and sound proofing applications. In this study, geopolymer foams
were synthesized by using coal fly ash as the aluminosilicate source and metallic powders
(Aluminum, Silicon and Zinc) as the foaming agents. A comparison between the foaming
agents demonstrated that Al is the most drastic element. The application of the Taguchi
multifactorial designing model revealed the effect of the synthetic factors (foaming agent
concentration, alkalinity and alkali selection) upon the Al foams properties (compressive
strength and apparent density). The most influential factor was the foaming agent content
while the alkalinity (R/Al) followed in significance. The alkali selection (Na/Na+K) had limited
effect. The optimal synthesis conditions for achieving the highest strength (20.5 MPa) are:
Al% w/w = 0.010, R/Al = 1.2 and Na/(Na + K) = 0.65 while those for the lowest density (0.65
g/cm3) are: Al% w/w = 0.100, R/Al = 0.8 and Na/(Na + K) = 0.65. The physicochemical
characterization included techniques such as XRD, FTIR, SEM and optical microscopy.
Optical microscopy showed that the pore size is majorly affected by the foaming agent
content while the pore shape by the alkalinity. Lightweight geopolymers in a wide range of
compressive strength (S) and apparent density (d) values were prepared (S = 1.64-22.05
ΜPa and d = 0.59-1.56 g/cm3). Thermal conductivity measurements showed that the alkali
activated foams can be used as insulating materials. The samples containing 0.035 and
0.100% w/w Al exhibited thermal conductivity values of 0.17 and 0.09 W/mK.
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