Anomalous behaviour in a simple water/methanol model with two repulsive ranges
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Water is well know for its thermodynamic, structural
and dynamic anomalous behaviour1 , which can be interpreted as a result of the presence of two repulsive
ranges of interaction stemming from a short range repulsion and a longer range contribution from the hydrogen network. In this connection the addition of small
quantities of short chain alcohols alters the behaviour
in a non monotonous fashion4 , due to the partial and
progressive disruption of the hydrogen bond network.
Since it is well known that the anomalies of water can
be reproduced by simpler spherically shaped models with
two ranges of repulsion2 , in this contribution, following
the ideas of Su et al.3 , we construct a model for water/methanol mixtures in which water in modeled by
means of an spherically shaped Lennard-Jones and two
gaussian (LJ2G) potentials5 and methanol using a dumbbell in which the methyl group is a simple Lennard-Jones
and the hydroxil group is also represented by a LJ2G potential, thus accounting for the two repulsive ranges due
to the hydogen bond network and the shorter range repulsion mostly induced by the oxygen atom. The cross
interaction parameters of the model are adjusted so as to
reproduce the experiemental excess properties of watermethanol mixtures. Calculations will be carried out us-

ing constant-pressure Molecular Dynamics simulations at
various methanol concentrations in order to analyze the
effect of the solute addition on the temperature of maximum density of water. The system will also be studied
by means of the molecular Ornstein-Zernike approach6
in particular in the low methanol concentration regime,
for which water-water correlations can be modeled using a thermodynamic self-consistent approach that can
reproduce the presence of thermodynamic anomalies.
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