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ABSTRACT:  Microbially Induced Calcite Precipitation (MICP) is an emerging technology with multiple geoenvironmental and geotechnical engineering applications.  A common approach for MICP is to utilize microbially facilitated urea hydrolysis as a source for carbonate alkalinity and to increase pH to drive the precipitation reaction.  The ureolysis reaction has the additional benefit of producing ammonium that in natural geomedia can liberate calcium and other divalent cations through cation exchange reactions, further promoting calcite precipitation.  A key requirement for the wide-spread implementation of MICP technology as an engineering solution is the accurate simulation of the coupled microbial and geochemical processes, needed for upscaling the results of laboratory observations to field-scale application.  As part of our ongoing investigation of MICP at the field scale, we have developed and parameterized (via inverse modeling) a mixed kinetic-equilibrium reaction model.  The reaction model includes a Michaelis–Menten rate expression for urea hydrolysis that accounts for product inhibition and pH effects, and a chemical affinity based rate expression for calcite precipitation.  All other aqueous reactions as well as cation exchange are assumed to be at equilibrium.  We have successfully applied this model to laboratory experiments as well as field data from sites in Washington, Idaho and Colorado. 
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