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Because of their remarkable physicochemical properties
carbonate melts receive an increasing interest in both fundamental
and applied .elds. To have a clear picture of these properties over
a large range of thermodynamic conditions is important for
developing industrial devices (e.g. fuel cell technology, carbon
capture and storage) and for providing a better understanding of a
number of geochemical processes (role of molten carbonates in
the geodynamics of the Earth’s mantle, partitionning of trace
elements and volatiles between silicates and carbonates).

To model molten carbonates by atomistic simulations, we have
developed an optimized classical force .eld in using  electronic
structure calculations (based on the density functional theory) as a
benchmark [1]. In implementing this force .eld into a molecular
dynamics simulation code, we have evaluated the thermodynamics
(equation of state, surface tension), the liquid structure and the
transport properties (viscosity, electrical conductivity and
di8usion coe9cients) of a set of molten carbonates (Li2CO3,
Na2CO3, K2CO3, MgCO3, CaCO3 and many of their mixtures) from
their melting point to the thermodynamic conditions of the Earth’s
upper mantle. Our results are in very good agreement with the
data available in the litterature [2, 3, 4]. To our knowledge a
molecular model for molten carbonates covering such a large
domain of thermodynamic conditions, chemical compositions and
physical properties has never been published yet.

Based on this model we will discuss the rheological properties
of a carbonate magma (from Ol Doinyo Lengaï, Tanzania). We
will also present some results on the solubilty of volatiles (noble
gases and CO2) in carbonate melts that is so far poorly known [5].
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