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ABSTRACT

Geopolymer is a new type of inorganic cementitious material developed in
recent years, enabling the reuse of solid industrial waste and significantly
reducing energy consumption and greenhouse gas emissions. It is
considered an eco-friendly alternative to Ordinary Portland Cement
(OPC). This paper compares the environmental resistance performance of
geopolymer concrete and cement-based concrete in terms of resistance to
chemical attacks (acid and salt), chloride ion penetration, carbonation,
freeze-thaw, and alkali-aggregate reactions. The findings show that
geopolymer concrete has superior resistance to chemical attacks, chloride
ion penetration, and freeze-thaw cycles, but lower resistance to
carbonation and alkali-aggregate reactions compared to cement-based
concrete. Changes in precursor materials lead to differences in durability
performance and failure mechanisms. The failure mechanisms of
geopolymer concrete are primarily attributed to dissolved hydration
products, expansive products, cracks, and increased porosity. These results
highlight the potential for using geopolymer concrete in harsh
environments. The paper also suggests several opportunities and
challenges for future studies on its durability.
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Fig. 14. Distribution of free chloride ion concentration in geopolymer concrete and cement-based concrete [116].
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