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Abstract: To explore a green and low-carbon scheme for self-compacting concrete, a comparative study
on the chloride ion erosion resistance of self-compacting alkali-activated concrete and self-compacting
cement concrete was conducted using the dry-wet cycle accelerated test method. The free chloride ion
content, total chloride ion content, chloride ion binding capacity, and apparent chloride diffusion
coefficient of concrete were analyzed. The results indicate that when the chloride ion erosion duration
and depth are constant, the free chloride ion and total chloride ion contents are the highest in self-
compacting cement concrete, followed by self-compacting alkali-activated concrete, and the lowest in
self-compacting alkali-activated concrete modified with 2% nano-SiO,. The chloride ion binding
capacity of self-compacting alkali-activated concrete is 29.90% higher than that of self-compacting
cement concrete, and its apparent chloride diffusion coefficient is lower, demonstrating superior
resistance to chloride ion erosion. Although the incorporation of nano-SiO, reduces the chloride ion
binding capacity of self-compacting alkali-activated concrete, it also contributes to a decrease in the
apparent chloride diffusion coefficient.
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Tab. 1 Mixture proportions of self-compacting concrete

TH EEERRL/ (kg - m™) HRY (kg - m™)  FEALEY OKBIE, BUNHKE, UK
K BBOK By WK S0, g i (kg-m?) (kg-m”) (kgem”) (kg-m)
sce 526.0 0.0 0.0 0.0 840 775 0.0 0.0 236.7 0.8
SCAAC 0.0 131.5 3945 0.0 840 775 14.3 127.8 162.6 0.8
SCAAC-NS 0.0 128.9 386.6  10.5 840 775 14.3 127.8 162. 6 0.8
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Fig. 1 Cubic self-compacting concrete specimens
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Fig. 2 Collection process of concrete powder samples
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Fig. 3 Variation of free chloride ion content in self-compacting concrete with depth
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Fig. 4 Variation of total chloride ion content in self-compacting concrete with depth
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Fig. 5 Variation of bound chloride ion content in self-compacting concrete with depth
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Fig. 8 SEM images of self-compacting alkali-activated concrete
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