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Anul LV(2006), pp. 195–202

Dedicated to Professor Lazǎr DRAGOŞ on his 75th birthday
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Abstract - We consider a non-Fickean diffusion model for binary mixtures. Here,
the flux is not governed by Fick’s law, it is governed by an evolution equation,
derived from the partial balance momenta under the hypothesis of “small” diffusion
velocities. We apply this model to a binary non-reactive mixture with zero average
velocity at thermal equilibrium. In particular, Fick’s model is recovered as a first
order perturbation of the non-Fickean model.
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1 Introduction

Fick law constitutes the most used model of diffusion processes in fluid
mixtures. In this approach the time evolution of the concentration of the
constituents is governed by a parabolic partial differential equation. A major
drawback of the model is given by that in the context of linearized theory it
predicts infinite speed propagation of the perturbation. This fact is known
as the paradox of the diffusion theory.

This paradox can be excluded by considering an evolution equation for
the diffusive flux instead of Fick law [3]. The new equation results from
the equation of partial momenta and the equation of global momentum. In
the sequel, we briefly describe how one can obtain this equation. For more
general information in the theory of the mixtures, the reader is referred to
[3],[4].

The mixture can be considered as a single fluid if one thinks that each
position x may be occupied simultaneously by several different particles Xa,
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