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Dynamical accretion of a wet granular material 
 

Wet granular materials, which are ubiquitous in several industrial contexts (building 
materials, food industry …), have been extensively studied. For instance it is well known that 
even a small amount of liquid in a granular media can give a strong cohesion to the materials, 
induced by capillary bridges [Fig. 1(a)]. However, most of these studies are carried with 
homogeneous systems, and the dynamics of the triphasic systems (liquid, air, grains) is still 
misunderstood, especially when exchanges occur between a dry phase and a wet phase. This 
is the case when dry grains are flowing on top of a wet aggregate or a wet pile [Fig. 1(b)]. The 
dry grains may stick to the aggregate leading to a growth of the aggregate whereas the wet 
grains can be extracted if a high enough force is exerted ending to its erosion. 

 
 

Figure 1 : (a) Capillary bridges (bright) between glass spheres [Herminghaus 2005]. 
(b) Wet aggregate (dark) eroded by a dry flow in a rotating drum [Lefebvre Jop2014]. 

 
The aim of this work is to quantify an d model the imbibition process of a flowing 

granular media, as well as the equilibrium between aggregation and erosion. The granular 
flow will be confined in an inclined channel where a fluid will be injected. The time evolution 
of the different phases will be extracted using simple image analysis. We will focus on the 
competition between those phenomena and on the morphology of the wet phase, as a function 
of the liquid properties, of the flow rates and of the grain properties. 

This internship will take place in the “Surface du Verre et Interfaces” laboratory. It will 
be supervised by Pierre Jop (CNRS) and Alban Sauret (CNRS). 
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