
Goldschmidt 2023 Abstract
https://doi.org/10.7185/gold2023.18752

Connecting simulations and
experiments; a tale of free energies

and standard states
ALESSANDRO SILVESTRI1, BLAKE I ARMSTRONG1,

JULIAN D GALE1,2,3 AND PAOLO RAITERI1,2

1Curtin University
2The Institute for Geoscience Research (TIGeR)
3Curtin Institute for Computation
Presenting Author: P.Raiteri@curtin.edu.au

Computer simulations have become routine research tools in
most fields of science and engineering, and it is nowadays
possible to run atomistic simulations of geochemical systems
even on commodity computers. However, even the most accurate
simulations may not produce results that are directly comparable
with experiments. In fact, one of the less spoken about aspects of
thermodynamics is the use of standard reference states for all
data, and while the thermodynamic state of experiments is
usually well defined, this is not often the case for atomistic
simulations. In particular, each simulation may have its own
reference state that depends on the system size, temperature,
ensemble..., which makes it difficult to compare its results with
experiments and other simulations.

In this presentation, I will discuss how we can reconcile the
solubilities of minerals computed with different methods, and
with experimental values. This requires a careful design of the
simulations and the inclusion all the appropriate contributions to
refer the results to the thermodynamic standard state. In order to
illustrate this approach, I will show our recent results on the
calculations of solubilities and surface binding energies for some
of the most well-known minerals, e.g. halite [1].
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