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Diffusiophoresis, Batchelor scale and effective Peclet numbers1

FLORENCE RAYNAL, LMFA, CNRS (Lyon), ROMAIN VOLK, LP ENS de Lyon
(Lyon) — We study the joint mixing of colloids and salt released together in a stag-
nation point or in a globally chaotic flow. In the presence of salt inhomogeneities, the
mixing time is strongly modified depending on the sign of the diffusiophoretic coef-
ficient Ddp. Mixing is delayed when Ddp>0 (salt-attracting configuration), or faster
when Ddp<0 (salt-repelling configuration). In both configurations, as for molecular
diffusion alone, large scales are barely affected in the dilating direction while the
Batchelor scale for the colloids, ℓc,diff , is strongly modified by diffusiophoresis. We
propose here to measure a global effect of diffusiophoresis in the mixing process
through an effective Péclet number built on this modified Batchelor scale. Whilst
this small scale is obtained analytically for the stagnation point, in the case of chaotic
advection, we derive it using the equation of gradients of concentration, following
Raynal & Gence (1997). Comparing to numerical simulations, we show that the
mixing time can be predicted by using the same function as in absence of salt, but
as a function of the effective Péclet numbers computed for each configuration.
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