
We performed detailed molecular dynamics simulation studies for activity coefficients of a variety 1:1 
aqueous electrolytes.  Previous  simulation studies  focused on calculating  chemical  potentials  at  the 
standard  state  using  a  variety  of  techniques  including  thermodynamic  integration  [1,2,3]  and  the 
osmotic ensemble Monte Carlo method [4,5,6]. We seek to extend these studies by performing accurate 
calculations  of  the  activity  coefficients  including rigorously  calculating  the  Debye-Huckel  limiting 
behavior. The chemical potentials from which we calculate the activity coefficients are estimated by 
calculating the free energy change via the Bennett's acceptance ratio method of adding a single ion pair 
to the system of interest. The ion pair is inserted fractionally and the free energy change is calculated 
for each interval. We compare the activity coefficients obtained for a variety of water and ion models to 
experimental results across a range of salt concentrations and temperatures. We also calculate osmotic 
coefficients and test for thermodynamic consistency via the Gibbs-Duhem equation. 
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