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Bonding Properties and Immiscibility of Liquid Fe-Light-Element Mixtures under
High Pressures: ab initio Molecular Dynamics Simulations

Ohmura, Satoshi
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The structural and bonding properties of liquid iron-light-element ternary
systems such as Fe-H-0, Fe-C-0, Fe-Si-0, and Fe-S-0 under high pressure are studied by ab initio
molecular dynamics simulations. For the interactions between light elements, Si-0 show covalent-like

interactions even under high-pressure condition. The Si-O covalent bond causes a shift in the ionic
charge of Si to more positive. The shift of atomic charge due to the Si-0 covalent bond is possibly
related to the gathering of oxygen atoms with negative charges around Si, leading to the separation
of Fe-Si-0 and Fe-Si domains in liquid Fe-Si-0. Atomic configurations in our simulation also seem
to be suggestive of the phase separation though the actual immiscibility region might exist at some
lower temperatures. In addition, we created a stable machine-learning interatomic potential and
succeeded in performing relatively Large-scale MD simulation.
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