Mixing fronts and reactions in porous media
Practical class at Cargese summer school on flow and transport in porous media (2024)

In the subsurface, waters of different chemical compositions can meet and react. This is for example
the case in saline-fresh waters or river-ground waters interfaces. Reactivity in these interfaces is key
for numerous biogeochemical functions (nitrate degradation, contaminent trapping, etc.).

In this practical class, we will experimentally study the law governing reactive fronts, notably the
coupling between transport, diffusion, dispersion and chemistry. We will use a bimolecular
chemiluminescent reaction (https://en.wikipedia.org/wiki/Chemiluminescence) to observe and
quantify the reaction rates in flow cells with porous materials.

Pedagogical objectives

1. Understand the kinetics of a bi-molecular reaction

2. Understand the role of mixing and dispersion in a reacting front

3. Understand the difference between fast and slow chemistry

4. Understand the shape of concentration profiles in a reacting front

5. Understand the role of fluid stretching in a reacting front

6. Understand incomplete mixing and the limits of macro-dispersive models
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