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Reactive transport modeling is a critical issue for the oil and gas industry, with
application to carbon capture and storage (CCS) and enhanced oil recovery (EOR). In
this work, we focus on mathematical modeling and numerical resolution of reactive
transport in porous media. We study reaction kinetics leading to the appearance or
disappearance of pure phases and present a mathematical formulation for the resulting
PDEs with discontinuous right-hand sides.
The reactive transport problem we are interested in is :

dx

dt
+ Lx = R(x) (1)

Where x is the species amount vector, L is the transport operator and R is the
discontinuous kinetic reaction rate vector.

Modeling the right-hand side with a heaviside function makes it possible to characterize
the appearance and disappearance of phases and species during the course of a chemical
transformation. We then present a regularization process to obtain a PDE system with
continuous right-hand sides which can be numerically solved.

We will apply our work on simple academic cases and on practical application cases from
the industry to emphasize the benefits of our formulation in the case of appearance and
disappearance of species in reactive transport.

Figure 1: Case M1 
 M2 
 M3 with regularized kinetic reaction rate
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