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Context:The Fe-FeS binary 1s largely seen as the archetypal system to model the properties of the core of small to medium-sized telluric bodies. Noteworthy, while at the low pressures characteristic of the Moon the Fe-FeS 1s a simple binary eutectic, at the conditions relevant for planets
such as such as Mercury, or satellite such as Ganymede, Io, and Europa, the Fe-S phase diagram 1s quite complex, with intermediate compounds of narrow stability field that incongruently melt.

Carbon 1s another light element as sulfur commonly found in meteorites and potentially present at a few wt% 1n the core of terrestrial planets, it 1s thus important to understand its effects on the properties of Fe-S alloys
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built on the thermal EOSs of Fe, FeS, and Fe,C
with their interactions modeled by an asymmetric Margules formulation

V19 (no inner core): 5560-6070 kg/m3 =2 S: 12-23 wt%; C: 4.6-0 wt%
K21 (inner core): 6200-700 kg/m3 = no solutions for T = 1850 K;
S: 5-13 wt%; C: 2.3-0 wt% for T=1600 K
B23 (no inner core): 6010-9510 kg/m3 = S: 0-12 wt%; C: 7-0 wt%
B23 (inner core): 4420-5630 kg/m3 = no solutions for any considered T
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Implications for the S-rich cores in the 12-20 GPa range
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