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Cross-diffusion in concentrated reactive systems
revealed by perturbation of FKPP wave front
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The sensitivity to perturbations of the Fisher, Kolmogorov, Petrovskii, and Piskunov (FKPP) wave front is used
to find a quantity revealing the perturbation of diffusion in a concentrated solution. We consider two chemical
species A and B engaged in the reaction A + B→ 2A. When A and B have different diffusivitiesDA andDB ,
the deterministic dynamics includes cross-diffusion terms due to the deviation from the dilution limit [1].

The behaviors of the front speed, the shift between the concentration profiles of the two species, and the width
of the reactive zone are investigated, both analytically and numerically. The analytic results are deduced from
a perturbation approach in the limit of small diffusion terms with respect to reaction terms. The shift between
the two profiles turns out to be a well-adapted criterion presenting noticeable variations with the deviation
from the dilution limit in a wide range of parameter values. In particular, the difference between the shifts
obtained in a dilute system and a concentrated system increases asDB differs fromDA, especially in the case
DB > DA [2].
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