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Having good force fields of polar liquids is fundamental to understand, from molecular point of
view,  several  phenomena  in  a  wide  range  of  scientific  and  technological  applications  in
chemistry, physics, biology and engineering. In recent works it has been shown that force fields
such as OPLS/AA [1], GAFF [2] and CGenFF [3] fail to reproduce the miscibility of liquids with
different degree of polarization [4]. We will present in this work a new route to assign the charge
distribution of atoms in molecules based in  the total  molecular  density  (Hirshfeld)  [5].  This
methodology  is  applied  a  10  polar  liquids  in  pure  component,  the  liquids  have  a  dielectric
constant going from 15 to 180 are studied using a systematic procedure to obtain the interaction
parameters  of a new all  atoms force field [6].  The simulation results  for dielectric  constant,
surface  tension,  liquid  density,  heat  of  vaporization  and  self-diffusion  coefficient  at  room
conditions have excellent agreement with experimental data, and they are also tested in binary
mixtures, which shows the power of the method.
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