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Recent Progress on Reaction Mechanism, Properties, and Application of
Alkali-Activated Geopolymer

Xun Xiaowei', Xiao Yaxiong', Zhang Baifa’, Li Guohui’, Yao Siwen’

(1.Power China Zhongnan Engineering Corporation Limited, Changsha, Hunan, China; 2.Faculty of Civil
and Transportation Engineering, Guangzhou, Guangdong, China; 3.Hunan Polytechnic of Water Resources
and Electric Power, Changsha, Hunan, China)

Abstract: This is an essay in the field of ceramics and composites. Alkali-activated geopolymer is a new
kind of inorganic cementitious material, which is formed by cross-linking of silicon-oxygen tetrahedrons and
aluminum-oxygen tetrahedrons through the bridging oxygen atoms. The negative charges of aluminum-
oxygen tetrahedrons are balanced by alkali metal cations. Due to its three-dimensional network structure,
geopolymers have excellent properties such as high mechanical properties, good durability, and excellent
heat resistance. They have been widely used in the high-performance construction materials preparation,
wastewater treatment, and solid waste recycling. This article reviews the research progress of the reaction
mechanism, microstructure, and mechanical properties of alkali-activated geopolymers. In addition, the
development of its application research in the fields of building materials, environmental pollution control,
and solid waste resource utilization is also introduced in this article in order to comprehensively understand

the research status of alkali-activated geopolymers.

Keywords: Ceramics and composites; Alkali-activated geopolymer;
Environmental materials; Solid waste recycling

Green building materials;
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