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Abstract:  Microbial-induced calcite precipitation (MICP) biomineralization technology has
garnered significant attention as an emerging method for heavy metal bioremediation. To enhance MICP’ s
efficacy in heavy metal removal, a silicate-synergized MICP system was developed to evaluate Cd( II')
removal efficiency in aqueous environments and to elucidate the mechanisms underlying Cd( II')
mineralization and immobilization. The results showed that the Cd (I ) tolerant composite strain FH1 with
high urease production could achieve MICP action to remove heavy metal cadmium from water. The
incorporation of silicate significantly improved Cd( II') removal efficiency, with the adsorption capacity

increasing to 98.3 mg/g, a 54.3% enhancement compared to the MICP-only group. At a silicate dosage of
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0.75 mol/L introduced at the initial MICP reaction stage, the Cd( Il ) removal rate reached 99.5% within

36 hours. Silicate addition resulted in more complex precipitate morphologies, with calcite remaining the

primary component of the Cd( Il )—mineralized product. The Cd( Il ) immobilization mechanism involves

the exchange and immobilization of Cd( II) through silicate pathways, as well as the substitution of

calcium sites in calcite and the encapsulation of Cd( I ) within bio-calcite mineralization, facilitated by

crystal cell aggregation, thereby achieving adsorption, encapsulation, and fixation of Cd (1l ) in water.
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Fig.6 Process model diagram for silicate-assisted MICP

mineralization and fixation of Cd(1I ) in water
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