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Reaction mechanism and influencing factors of MICP
in seawater environment
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Abstract: In order to explore the microbial mineralization reaction process and influencing factors in the
seawater environment, the Microbially Induced Carbonate Precipitation ( MICP) aqueous solution
experiment was carried out by changing the concentration of nutrient salts, the volume ratio of bacterial
solution to nutrient salts and environmental temperaturein seawater and deionized water. Then, SEM,
XRD and EDS tests were used to detect the aqueous solution products, and the mechanism of MICP
reaction in seawater environment was speculated. The results showed that : (1) under different water
environment conditions, when the nutrient concentration was 1 mol/L. and the volume ratio of bacterial
liquid to nutrient was 302120, the reaction rate was the fastest and the sediment produced was the largest;

(2) The effect of temperature on the precipitation reaction of calcium carbonate is obvious. The reaction
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rate at room temperature (25 °C) is higher than that at low temperature (4 ‘C), and the reaction is fully

carried out. (3) In seawater aqueous solution test, high pH value can accelerate the reaction, and the

presence of Mg?", Ba’" plasma in seawater makes the precipitate contain a small amount of basic

magnesium carbonate (Mg; (CO;), (OH), « 4H;0), BaCO; and other mineral components in addition to

CaCO;.

Keywords: microbe induced calcium carbonate precipitation ( MICP); microbes; seawater environment;

calcium carbonate; nutrient; reinforced soil
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Table 1 Ion composition and concentration of tested seawater

BT W/ (mg » LD BT WP/ (mg « L7
Ca?t 426.53 Ba?" 0.12
Mg?" 1219.86 clr 18 690. 10
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Fig. 1 Bacterial solution cultured in a shaking table
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Fig. 5 Curve of the change of calcium ion concentration

in aqueous solution
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Fig. 6 Curve of the change of pH in aqueous solution
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Fig.7 Carbonate quality comparison in different

water environment
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Fig. 8 Curve of the change of calcium ion concentration

in aqueous solution
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Fig. 9 Quality comparison of precipitates

from mineralization
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Fig. 10 Curve of the change of calcium ion concentration

in aqueous solution
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Fig. 11 Structure of product under scanning

electron microscope
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