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Ab initio calculations of liquid iron-molten silicate partition of sulfur under
high pressure and high temperature

TSUCHIYA, Taku
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The Earth®s core is comﬁosed primarily of iron-nickel alloy liquids, with
the addition of some light elements. However, the details of these elements are still unknown, and
they have long been one of the major research targets in deep Earth science. In this study, we
focused on sulfur as a light element and analyzed whether sulfur could exist in the outer core using
ab initio calculation methods. We then obtained several new findings and insights. First, the
discrepancies observed in previous experimental studies can be explained mainly by the pressure
dependence of the partition coefficient and the oxygen concentration in iron. Furthermore, our
results indicate that sulfur remains sufficiently siderophile at high temperatures and high
pressures to be a major light element in the outer core. Finally, our findings suggest that if
Mars-sized planetesimals with the cores containing a small amount of oxygen iImpacted and grew, the
current Earth®s mantle sulfur content can be reproduced.
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