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Abstract: In order to solve the problem of difficult transportation of materials for the foundation rein-
forcement of islands and reefs in the South China Sea, this paper uses bipolar membrane electrodial-
ysis system and seawater to generate hydrochloric acid that dissolves the coral sand on the islands
and reefs, and obtain the self-made calcium source for the reinforcement of MICP. Then, the feasi-
bility and reinforcement effect of self-made calcium source were studied through comparative tests of
self-made calcium source, the chemically pure calcium source MICP aqueous solution, and sand col-
umn reinforcement. The research results show that: 1.5 mol/L hydrochloric acid can be prepared by
the bipolar membrane electrodialysis device, and the self-made calcium chloride solution with a puri-
ty of 94.9% or more can be obtained by dissolving the coral sand. The effect of the MICP water so-
lution test is better than that in both the chemically pure and the self-made calcium source group,
with the average strength of the reinforced sand column being 2.1 MPa, significantly higher than the

640 kPa achieved by the chemically pure calcium source group. The magnesium and aluminum ions
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in the self-produced calcium source can change the morphology and composition of the precipitated

minerals, while generating more calcium carbonate, making the self-produced calcium source

group s overall effect on strengthening the sand column superior to that of the chemically pure calci-

um source group.
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Fig.1 Distribution curve of coral sand in the experiment
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Fig.2 Schematic diagram of bipolar membrane hydrolysis
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Fig.4 Diagram of the test device and membrane stack of the
bipolar membrane for the production of acid and alkali

from salt
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Fig.5 Schematic diagram of MICP sand column test device
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Fig.6 Hydrochloric acid production under different currents
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Table 4 Composition of self-made calcium source solution
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Fig.10 XRD results of coral sand and solidified body
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Table 6 Mineral content of coral sand and solidified body
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Fig.11 SEM results of coral sand and solidified body
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