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The Earth’s outer core is considered liquid iron alloyed with small fraction of light element(s) (H, O, C, Si, and/or S)
based on the fact that the seismologically determined density is lower than the calculated density of pure iron at the same
conditions. However, the identity of the impurities still remains uncertain. In this study, we studied the partitioning of
sulfur, one of the strong candidates, between liquid and solid iron in order to constrain the S content in the core.

We examined the phase relations in the Fe-FeS system at around 250 GPa using laser-heated diamond-anvil cell
techniques. In situ synchrotron X-ray diffraction measurements performed at high pressure and high temperature
demonstrate the decomposition of intermediate compound FesS which is stable until at least up to 220 GPa (Ozawa et al.,
2013). After melting experiment, chemical analyses on the recovered sample were carried out using transmission electron
microscope. Chemical analyses revealed that sulfur content in eutectic liquid is less than 6 wt%. This result suggests a
decrease of S content in eutectic liquid with increasing pressure. Assuming this trend to the inner core boundary pressure,
sulfur cannot account for the outer core density deficit. Additional melting experiments at the inner core boundary
pressure are still needed. We also need to investigate the partitioning of other light elements, such as Si and O, between
liquid and solid iron.




