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CO7 + H,O0—HCO35 + H' (3)

HCO3 +H* + 20H™ €03~ + 2H,0 (4)

Ca®* + CO3~ —CaC0; | (5)

CO(NH3), + 2H,0 + Ca®* —2NH} + CaCO3 | (6)
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Bacteria Cell: Sporosarcina pasteurii
NH,-CO-NH, + H,0 - 2NH, + CO,

P NH,

\ Ca’*attracted

to Cell 2NH;+ 2H,0 - 2NH,* + 20H;

€O, + OH - HCO;
Ca?*+ HCO, + OH - CaC0, + H,0

Net Urea Hydrolysis Reaction: NH,-CO-NH, +3H,0 - 2NH,* + HCO, + OH

Net pH increase: [OH’] generated from NH,* production >> [Ca?‘]
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NH,~CO-NH, +3H,0 -> 2NH,* + HCOy +OH" i o
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limit of treatment unhindered microbial motion

Geometric by in-situ injection and easy nutrient transport

Limits : :
limit of treatment fraction of microbes at
by ex-situ mixing particle-particle contacts

decreases, minimizing effectiveness

Biology a!g__ms polymers viruses eukarya

A nm
Length f . .
Scale ! L

Soil clay minerals

Biomineralization
Application Range

Biofilm
Application Range

Biogas
Application Range
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Bacterial cell Active extrusion

Ca**/2H*

. Micro-environment

Macro-environment ~-...
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