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How do particles flow inside small tubes? 

 

Projet scientifique: Suspensions of non-Brownian particles can separate through 

sedimentation, the more dense particles fall down in the gravity field leading to a very 

concentrated phase at the bottom. In many practical cases sedimentation takes place in narrow 

channels, such as a network of foam channels or solid porous materials. In this case, the role 

of the container walls becomes important, and the particles are 

said to be confined. Despite of the key role in different industrial 

applications many aspects of sedimentation under confinement 

are still not understood. 

The proposed internship is to study the sedimentation of small 

polystyrene particles in water in vertical capillaries with circular 

cross-sections (1-dimensional confinement). We have recently 

shown that the presence of walls can cause hydrodynamic 

instabilities significantly affecting the sedimentation velocity and 

leading to a self-organisation of particles [1]. The aim of the 

project is to understand the origin of the observed peculiarities. 

The sedimentation is studied by taking video recordings of the 

sedimentation process, from which the sedimentation velocity 

can be extracted. This can either be done on the scale of a whole 

sample (average velocity) or at the scale of individual particles, 

as shown in Figure 1. The project is in collaboration with 

theoretical physicists who are carrying out simulations on the problem and the aim is to 

combine the simulations with the experiments for a fuller understanding of the sedimentation 

process under confinement.  

 

[1] S. Heitkam, Y. Yoshitake, F. Toquet, D. Langevin, A. Salonen, PRL, 110, 178302 (2013) 
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Condensed Matter Physics:  YES    Macroscopic Physics and complexity: NO 

Quantum Physics:  NO    Theoretical Physics: NO 

Figure 1. Particles (diameter = 
40 µm) sedimenting in a 
circular capillary.   


