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The knowledge of core-mantle separation is vital to
understand the processes both before and after the core
formation, such as the accretion, degassing and mantle
crystallization. Core-mantle separation is likely to be a multi-
stage event at multiple depths, but it can be modeled or
interpreted with a single-state scenario at specific P, T and fO2.
The metal-silicate partitioning data of moderately siderophile
elements (Ni, Co, Mo, W, P and also Re) suggests that the
Martian core formation occurred at 14±3 GPa and 2100±200 K1.
At such PT conditions, the oxygen partitioned into Martian core
is likely below 1.1 wt.%2-5, which is much less than what is
needed to explain the low density of Martian core revealed
recently by the InSight mission6,7. Such a large discrepancy
requires a thorough understanding of oxygen partitioning
behavior; therefore, we perform theoretical analysis on the FeO
partitioning between liquid iron and silicate melt by using ab
initio calculations in this study. We calculate the oxygen
chemical potentials in both liquid iron and silicate melt at various
PT conditions and sulfur concentrations, and derive the
partitioning coefficients. Then, we discuss comprehensively the
effects of pressure, temperature, oxygen fugacity and sulfur on
FeO partitioning, and aim to find the P-T-fO2 that conforms to
the core-forming conditions and other constrains.
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