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Research Progress on the Influence of Chemical Elements on
Properties and Mcrostructure of Alkali-Activated Cementitious Materials
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Abstract: In order to give full play to the alkali-activated reactivity of industrial solid waste raw materials, determine the degree
of reaction and the type of gel formed, and optimize the mechanical properties and durability of alkali-activated cementitious
materials, the effects of Ca, Fe, S, Cl, Mg and other elements on the mechanical properties, corrosion resistance and
microstructure of industrial solid waste-based alkali-activated cementitious materials were summarized. The results show that
the synergistic effect of Ca and S in the AACMs system complicates the reaction process. Calcium-free and low-calcium AACMs
have good acid resistance, while calcium-rich AACMs are prone to decalcification under acid attack, which weakens the
structural strength. Compared with the materials rich in silicon, chloride and calcium, the higher iron content has an adverse
effect on the compressive strength and corrosion resistance of AACMs. The resistance to chloride ion penetration of ACCMs is
related to the chloride ion binding capacity of its skeleton, the presence or absence of chlorine in the system and the pore
structure. At the same time. alkaline cations also have a significant effect on the chloride ion binding capacity and resistance to
chloride ion penetration of ACCMs. Finally, the problems and future development directions of alkali-activated cementitious
materials were discussed, which can provide reference for further research on industrial solid waste-based alkali-activated
cementitious materials.
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Fig.1 The effect of important chemical elements

on AACMs based on industrial solid wastes
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Table 1 Composition of main chemical components of several common industrial solid wastes!''"'"! %

Tl [ 7 SiO, Al, O3 CaO K, 0O Fe, O3 SO; MgO
T (GBFS) 28~40 10~20 30~45 0.3~1.0 0.35~0.70 1.8~2.5 5~12
B IR (FAD 16~62 8§~33 1~20 0~1.8 3~26 0.62~1.10 0.47~5

JERT A (CGY 47~64 22~45 0.17~8 0.68~3 0.45~8 0.16~3.50 0.11~2.10
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ML A7 i (CCR) 3~7 1~3 68~90 0.02~8 0.49~4 0.41~0.70 0.17~0.70

HLT Y (EAFS) 12~17 4.2~11 33~46 0.03~1.60 19~50 0.28~1.64 1.3~17.6
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Fig.3 Schematic diagrams of degradation mechanisms of AACMs when eroded by Na, SO, and MgSO, solutions*!
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