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In soft matters such as polar fluid mixtures (water-oil or alcohol) and polyelectrolytes, ion solvation can
strongly affect phase separation. This is because the solvation chemica potential of ions varies over wide
ranges >>KkT as a function of the water composition. We examined the ion distributions around interfaces
determined by the solvation. For example, in fig.(a) we show the distributions of hydrophilic cations and
hydrophabic anions (antagonistic salt)[1], where an electric double layer is enlarged, much reducing the
surface tension. In fig.(b) we show the polyelectrolyte interface profileg[2], where ¢ is the polymer density,
® is the potential, o is the degree of ionization, n, is the density of ionized monomers, and n. is the
counterion density. In fig.(c) we show that preferential solvation can stabilize water domains enriched with
hydrophilic ions (NaCl) in wide ranges of the temperature and the average composition[3], where the
solvent would be in one-phase states without ions. This explains a long-standing problem of heterogeneities
in salted agueous mixtures observed by dynamic scattering. Here we show the composition ¢ vs the
interaction parameter x and the volume fraction of water domainsy, In fig.(d) we show accumulation of
water around ionizable colloids as wetting. This is due to preferential solvation, giving rise to attraction
among ionized colloids and their aggregation. In fig.(€) we show an ionizable pickering colloid, whose
trapping to an interface can be governed by composition-dependent ionization.
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