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Acceleration method of microbially induced calcite precipitation for prolonging
service life of landfill site facilities
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Microbaially induced carbonate precipitation was shown effective for
converting dissolved calcium ion to insoluble carbonate, which could be applied to enhancing the
mechanical strength of soil due to the formation of the inter-particle bridging. Urease-active
microbes are indispensable for generating carbon dioxide which resulting in the crystallization of
the insoluble carbonate. Although in-lab experiments normally use purchased urease-active microbes,
large-scale field tests never allows us to adopt them due to the expensive price of them and lack of

the evidence that artificially induced microbes selectively contribute to the carbonate
crystallization. To avoid the ambiguity of the efficacy of the artificially introduced microbes for
forming the carbonate, high-biosafety microbes were propagated at by supplying dilute urea aqueous
solution in advance. The preliminary propagation of the urease-active microbes from conglomerates of
indigenous microbes in common natural environment.
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Table 1

Results of culture tests for urease
activity in the sampled water
(Shibukawa River, lwaki). Both
standard and Christensen culture
tests showed the as-sampled river
water  contains urease-active
bacterial strains.
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Table 2

Results of culture tests for urease activity in the
sampled water (Shibukawa River, Iwaki) after
the 2-week urea gel-release.
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Fig. 2

The red coloration in the right sample
shows the urease activity of the only
strain  that  survived
autotoxicity during the 2-week urea gel
release.
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Fig. 3 MICP treatment using propagated indigenous urease-active bacteria from
river water was revealed to induce solidification of bulk sand as shown in the

increase in the obvious mechanical strength observed on the 2m/s impingement of a
SUS ball whose mass and diameter were 8.5g and 13mm, respectively.
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