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Abstract: This paper investigated the application of an improved perfusion method for microbial-induced calcium carbonate
precipitation (MICP) technology in the solidification of heavy metals. Bacillus pasteurii was employed as the urease-engineered
bacterium, and a 0.5cm diameter channel filled with pebbles and wire mesh was constructed to facilitate the injection treatment of
industrial solid waste tailings. The migration behavior of heavy metals in the tailings was examined, the mechanisms of MICP
solidification were analyzed, and a risk assessment was conducted. The results indicated that, following MICP treatment, the
migration factors (MF) of Cu, Pb, and Cd in the tailings were significantly reduced by 78.94%, 61.88%, and 64.06%, respectively.
Calcium carbonate precipitation was formed, filling the tailings model box and significantly increasing the residual fractions of Cu,
Pb, and Cd (76.43%~92.48%). Consequently, the environmental risks of Cu, Pb, and Cd were reduced from very high to moderate
levels, significantly lowering the pollution risk of the tailings. The improved perfusion method was shown to enhance the diffusion
channels of the bacterial solution, increased its contact efficiency with the tailings, promoted rapid calcium carbonate precipitation
and solidification, and ensured uniform penetration while avoiding uneven solidification. This study provides a valuable reference for
the engineering application of MICP technology in heavy metal pollution remediation.
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Table 1 Main chemical components of tailings

155y K;O Na0 CaO  MgO ALOs Fe,05  SiO,
k(%) 134 9.02 554 862 10.17 18.95 44.59

®2 RV IEEEREAE

Table 2 Main heavy metal content of tailings

2% Cu Zn Pb Cd Cr Ni Hg As
i (mgkg) 149 24 1 0.06 24 24 0.036 3.82
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Table 3 Main physical parameters of tailings
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