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Geopolymers are low-carbon binders compared to clinker-based binder systems. Alkali-
aluminosilicate gel is the main binding component of lithium slag geopolymer. The fly ash and 
silica fume were partially replaced the lithium slag to improve the geopolymerization reaction. 
The aluminosilicate gel was formed by polycondensation of aluminosilicate tetrahedrons 
among alkali species in a highly alkaline environment containing sodium hydroxide and 
sodium silicate as the alkaline activator. The automated mineral analysis revealed that the 
higher amorphous aluminosilicate gel, which mainly consists of mordenite, was evident in fly 
ash, silica fume-added composites, and dissolved zeolite aluminosilicate of anorthite also 
appeared to gel the particles. Rietveld's quantitative analysis revealed the presence of 
crystalline zeolite phases, such as analcime and calcium chabazite, among other crystalline and 
amorphous phases. However, the microstructure was dominantly occupied by an amorphous 
aluminosilicate phase. Lithium slag could be a reliable geopolymer precursor for geopolymer 
binder; however, chemical improvements of lithium slag can enhance the development of 
aluminosilicate gel and various other engineering properties. 


