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Developing a cost-effective and efficient approach in the removal of heavy metal ions in
wastewater treatment is vital due to the growing discharge of industrial wastes that contain
heavy metals and the systematic toxicant nature of these wastes. In this paper, we examine the
application of metakaolin-based geopolymer foam materials in the removal of Zn(Il) ions.
Various concentrations of foaming agents and surfactant and their impact on the morphological
aspects of the geopolymer foam are investigated. The structural motifs of the geopolymer
foams are correlated to their capability in heavy metal removal. The effect of solution pH and
contact time duration on the adsorption capacity of geoplymer foam adsorbents with various
concentrations of hydrogen peroxide and a surfactant is explored. An increase of about 50% in
adsorption capacity is observed from pH=5 to pH=7 while the improvement remains limited
from pH=7 to pH=9 for 90 minutes contact time. Furthermore, a significant improvement of
approximately twofold is observed in heavy metal removal of metakaolin geopolymer foam
adsorbent from wastewater compared to the reference metakaolin geopolymer without foam in
neutral pH. Similarly, in comparison to other minerals and biosorbents adsorbents, metakaolin
geopolymer foams perform better which marks the potential of highly porous geopolymer
adsorbent to becoming the primary choice in heavy metal removal from wastewater.



