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Colloidal particles from industrial or natural sources propagate and may deposit and alter the environment
they flow through. Predicting particle transport and deposition in these porous media is key to solve these
problems. Deposition models generally propose empirical corrections of the common advection/diffusion
system of equations to take into account the different types of interactions between the particles and the solid
walls of the porous structure, generally through a modification of the adsorption kinetic constant. However,
the validity of these approaches is often only indirectly tested through the analysis of the breakthrough curve,
corresponding to the exited concentration as a function of time.
Here we review the conclusions of a series of experiments [1-4] with model materials in which it was possible
to observe directly the deposit, possible accumulation, or transport of the colloidal particles inside thematerial.
The internal observations are carried out thanks to confocal microscopy or Magnetic Resonance Imaging
measurements. The results tend to show that whatever the mechanism of deposition (size exclusion effect or
bridging, adsorption on pore walls, aggregation with other particles) rather simple models taking into account
a deposition probability are sufficient to describe the whole process of transient deposition and transport
throughout the sample. This in particular makes it possible to show that the propagation of particles takes
the form of travelling waves [1]. It is also shown that similar approach with now two different probabilities
can be appropriate to describe the transport and deposition properties in more complex media with two pore
sizes [1].
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