Water ordering around small hydrophobic
solutes in electric fields
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The hydrophobicity of an interface, droplet or a particle can be modulated by an external electric
field in a process called electrowetting. [1] Such a change of surface characteristics allows for the
regulation of macroscopic properties such as adhesion or friction in micro and nano-fluidics by
the electric field. [2] The organization of water around hydrophobic objects, in the absence of an
external field, has been studied extensively over the last decades. [3] However, the effect of the
field on hydrophobic solvation is much less well understood.
In this contribution, we investigate the detailed structure of water around an idealized
hydrophobic solute by means of extensive molecular dynamics simulations. We have used the
data from these simulations to evaluate the total solute-solvent correlation function, which
includes the orientational degrees of freedom of the solvent. Under the influence of the external
field, it is particularly instructive to examine the correlations in the meridian planes of the solute.
Similarly revealing is the analogous projection of the water dipoles in the direction of the field
(see picture). We find an interesting competition between the optimal orientation of water with
respect to the field and the solute particle. On one hand,
this results two low-density regions around the +x and –x
poles of the particle, with the depletion being more
pronounced on the +x side. On the other hand, the
symmetrically placed high-density regions on the +y and
–y poles appear to have very long-ranged ramifications.
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