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The Soret effect in aqueous solutions of associating fluids. Analysis of the anomalous change of sign
with varying composition
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The Soret effect is an irreversible process taking place in a 3
mixture of two or more components in a thermal gradient. As
a result of a spatial temperature gradient, changes in composi-
tion of the mixture are observed along the sample. This effect oL eeSim 4
was first described by Ludwing (1856) and Soret (1880). In I - Exp:
1950 Prigoginest. almeasured the Soret coefficient, defined
as 1- R
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) . . Figura 1. Comparisson of the thermal diffusion faatofor the
wherew is the mass fraction of one of the components, in bi-mixture water+ethanol at 298 K and 1 atm with the experimental da-
nary liquid mixtures. A change in the sign of the Soret coeffi-t3 of.

cient for mixtures of cyclohexanol-cyclohexane was reported.
Such a peculiar behaviour has been later observed in associa-
ting fluids, that is, fluids which can form hydrogen bonds. From our observations, we can infer that the behaviour of
associating fluids is dominated by the strong particle-particle
A physical explanation, based on a microscopic descriptiorinteractions. Thus, if the cross interaction energyg(say) is
of the process, is not clear, despite several attemps to relatewer than the self-interactionsgg andeaa), then the Soret
the Soret effect to other parameters like molecular potentialssffect of the system will show a change in the sign, as it is
partial molar enthalpies, and energy barfiefs Furthermore, the case in all the studied associating fluid mixtures studied.
many simulations aiming at the calculation $f have been Therefore, in a dilute solution, the minoritary component pre-
done in non-asociating mixtures; however, the results of Moferably goes to the cooler side of the box. On the other hand,
lecular Dynamics simulations presented in this work are théhe composition at which the inversion takes place is propor-
first to quantitatively reproduce the observed change of sigtional to the ratio of self-interactions of pure componens, that
in the Soret coefficient for non-ideal associating mixtures. is, if egg > €aa then the change in the sign will occur at the
B rich concentration. We have observed such a behaviour in
Effectively, we have computed the Soret coefficient througHur simulations, in which the water-water interaction is stron-
direct Non-Equilibrium Molecular Dynamics (NEMD) simu- 9€r than the solute-solute interaction. A quantitative theory of
lations for aqueous mixtures of methanol, ethanol (shown irthis phenomenon, based in the description outlined above, is
the figure), dimethyl sulfoxide, and acetone. The NEMD si-under way.
mulations have been carried out with the constant temperature
PeX (momentum exchange algorithm) scheme, improved by
the authord Simulations were carried out with 800 molecu- , IPOnet@etseq.urv.es
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