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We investigate physical properties of water solution of 1,4-dioxane
using molecular dynamics and two force fields to describe dioxane
molecules: Smith’s model [1] and modified OPLS-AA [2]. The ob-
tained results may be useful for simulations of polymer membranes
in Red/Ox flow batteries. One of the features of the Smith’s force
field is an additional term in the formula of non-bonded interactions,
which explicitly describes hydrogen bonds in solution. Water inter-
actions are represented by three versions of TIP4P model developed
in 1983, 2004 and 2005. The solution density, enthalpy of solva-
tion and viscosity are calculated over the whole range of dioxane
concentrations. A combination of Green–Kubo formula with double
exponential method [3] is applied to calculate viscosities. Results of
the calculations are compared to the experimental data [4, 5]. We
discover that the Smith’s force field is able to reproduce the experi-
ment accurately whereas the OPLS-AA model demonstrates signifi-
cant discrepancies with the experimental data. These discrepancies
imply that the dioxane affinity to water is excessive in this model.
The structural analysis of the solution confirms this implication.
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