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Molecular dynamics method is a powerful tool to gain a deep insight into the structure of various melts. Despite the structure of molten cryolite remained in the focus of attention for a long time, only classical molecular dynamics simulations (in terms of additive pair interatomic potentials) have been performed so far (see, for example, Refs.[1-3]). In the present work we address some properties of molten cryolite compositions (AlF3+xMeF; Me=Na+, Li+; x=1, 2) by using Car-Parrinello Molecular Dynamics (CPMD) method.  The Local Density Approximation (LDA), as well as the Stumpf, Gonze and Schettler (SGS) effective core potentials were employed to perform simulations (a micro-canonical NVE ensemble was assumed). The Kohn-Sham orbitals were expanded in a plane wave basis set with a kinetic energy cutoff of 25 Ry. 
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Using the results of CPMD simulations we calculated radial distribution functions (see Fig. as an example). The averaged coordination numbers, portions and life-times of certain Al(III) fluorocomplexes are reported and discussed. The electroconductivity of the melts was calculated and compared with the experiment as well.

Fig. Radial distribution functions calculated for the (AlF3+NaF) melt 
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