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Abstract
In the aluminum smelting process in production of aluminum, the anodes used are formed through
compaction of a paste composed of coarse particles of petroleum coke and binder matrix. The
latter is a non-Newtonian material. One of the rheological features of the binder is the presence
of a yield stress, which is the focus of our work. One of aspect of the complicated process of
vibro-compaction can be seen as sedimentation of numerous particles (coke) in a yield stress
material (binder), through applying vibration to the container. In this work, the effects of the
vibration of container on the sedimentation of multiple particles in yield stress fluids are
numerically studied, and the results are compared with the Newtonian counterparts. It is found
that in Newtonian fluids vibration of the container does not necessarily cause the particles to fall
faster. Indeed, the vibration may cause the particles to fall slower at higher frequencies. In yield
stress fluids, vibration of the container may have a significant effect on the speed of the
sedimentation of the particles in a way that higher frequencies cause the particles to fall faster.
This effect becomes more pronounced in yield stress fluids with higher yield stresses.
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1.

Introduction

Sedimentation of the particles involved in many industrial projects including slurry flows,
fluidization, etc. Particles sedimentation under vibration of the container is one of the main steps
of making anode in the process of the production of aluminum (which we explained in the
abstract). Numerous researches have been focused on the particles sedimentation in yield stress
fluids (e.g. see [1-3]), but to best of our knowledge there is no study related to the effect of the
vibration of the container on the sedimentation of the particles.
2.

Problem description and results

The system that we consider has been scaled compared to the industrial application. We consider
the problem of many particles sedimentation in Newtonian fluids as well as yield stress fluids in
container that oscillates vertically with:

where: y
f
t

y  0.04sin(2 f t ) (cm)
position of the bottom of the container, cm
frequency of oscillation of the container, 1 s
time, s
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