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A linear iterative scheme for reactive flow in a
porous medium
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We consider a mathematical model for saturated flow and reactive transport in a porous medium. In this
model, the absolute permeability of the medium depends on the solute concentration. Due to this, the fluid
velocity depends on the unknown concentration. On the other hand, the solute is transported by the fluid, so
the concentration is dependent on the fluid velocity. This yields a fully coupled system of nonlinear partial
differential equations.

After appying an implicit Euler time stepping, one obtains a sequence of nonlinear, fully coupled time-discrete
systems of elliptic equations. We propose a robust, linear iterative scheme for the numerical approximation
of the solution to the time discrete systems. By adding some linear stabilization terms, one not only makes
the scheme linear, but the two components of the model, the flow and the reactive transport of the solute, can
be decoupled. Under a mild restriction on the time step, we prove the convergence of the iterative scheme.
This convergence holds regardless of the spatial discretization and mesh.
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