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Effect of aluminum chloride concentration on curing effect of

MICP under different calcium source conditions

PENG Jie, ZHANG Liyao, ZHU Qi, OUYANG Xintao, GUO Zihao, LUO Chenwei
(Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University,

Nanjing 210098, P. R. China)

Abstract: Both calcium source and admixture have an impact on the reinforcement effect of microbial induced
calcium carbonate precipitation (MICP). In order to explore the effects of different concentrations of the admix-
ture (AICI;+6H,0) and calcium sources on the curing effect of MICP, the sand column test and aqueous solution
test were carried out, and different concentrations of AICI;+6H,O were added to the cementing solution for perfu-
sion test, and the unconfined compressive strength (UCS) and calcium carbonate content after reinforcement
were measured. The MICP reinforcement effects of calcium chloride and calcium acetate were analyzed, and the
improvement of MICP reinforcement effect under different concentrations of AICl;-6H,O for the two calcium
sources was analyzed. The effect of aluminum ions on the composition and morphology of calcium carbonate

was analyzed with SEM. The results showed that calcium acetate as a calcium source had a better curing effect.
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After the addition of aluminum ions, the strength optimization effect of calcium chloride as a calcium source was
more obvious. Among them, the concentration of AICl;-6H,0O at 6 mmol/L was the optimal concentration,
which was conducive to reduce the number of perfusions, saving raw materials and reducing economic costs.
Aluminum ions contribute to the formation of calcium carbonate crystals, enhance the adsorption of sand parti-
cles, and improve the curing strength. The concentration of aluminum chloride has a significant effect on the cur-
ing effect of MICP with different calcium sources, which is of great significance for engineering practice.

Keywords: microbial induced calcium carbonate precipitation (MICP); aluminum chloride; calcium chloride;

calcium acetate ; unconfined compressive strength
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Fig. 1 Gradation curve of test sand
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Table 1 Test groups of sand column grouting
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Fig. 2 Aqueous solution reaction
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Fig.4 Changes in pH under calcium chloride conditions
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Fig. 5 Changes in pH under calcium acetate conditions
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¥ifii : MPa
JBE 25 W CaCl,+ Ca(CH,C00), Ca(CH,CO0),+

B CaCL, 4
TE U INE: 4 6A12H

3 0 0.323 0.29 0.941

5 0.173 1.602 0.815 2.515

7 0.982  3.015 1.57 4.46

9 1.524  6.324 2.354 7.705
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Fig. 8 Relationship between UCS growth and calcium

carbonate content in calcium chloride group
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Fig. 9 Relationship between UCS growth and calcium

carbonate content in calcium acetate group
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Fig. 10 SEM images inside sand columns (2 000X)
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