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Abstract 
 
Kirkwood-Buff (KB) theory was originally derived by Kirkwood and Buff [1] and can be used 
to relate nanoscale structure properties (i.e. radial distribution functions) of 
multicomponent isotropic liquids to macroscopic thermodynamic quantities like 
derivatives of chemical potential with respect to composition, partial molar volumes, and 
isothermal compressibility. Kirkwood-Buff theory was originally derived for open systems 
in the thermodynamic limit, but even with those limitations it has become a popular 
method to relate thermodynamic and structure properties using molecular simulations and 
experiments. 
 
Using classical simulations, like Molecular Dynamics in the canonical- or micro canonical 
ensemble (i.e. NVT or NVE), a common assumption has been to disregard the difference 
between open and closed systems. Extending the radial distribution function using various 
schemes has also been tried to improve the convergence of the integrals. Recent advances 
in theory [2] has successfully extended KB theory to also work with closed systems. In this 
talk I will discuss some of the recent progress we have made in understanding finite-size 
effects and using closed molecular simulations to calculate Kirkwood-Buff integrals from 
molecular simulations. 
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