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We consider a coupled system of advection-diffusion-reaction PDEs modeling biofilm growth and nutrient
consumption in porous media. One of the PDEs is subject to a constraint on the biomass density, so it can
be formulated as a parabolic variational inequality (PVI). Moreover, the model is coupled to a heterogeneous
Brinkman model of flow of an ambient fluid flowing within and outside the biofilm. We approximate the model
using a mixed finite element method. We conduct realistic simulations in complex pore-scale geometries. We
study the solvability of the associated PVI and derive a rigorous error estimate of the fully implicit approx-
imation of the biofilm-nutrient model. We compare the results with our previous work where the Galerkin
finite element method is used.
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