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Behaviors of light elements during early Earth®"s formation from high-pressure
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The Earth’ s core mainly consists of iron (Fe) and is considered to contain
light elements (H, C, 0, Si, S) to explain the density deficit compared to pure iron. Hydrogen (H)
is one of the promising candidates. However, its amount dissolved in the core and the process are
still unknown due to the difficulty in detecting the lightest element via X-ray and obtaining the
unquenchable hydrides.

In this study, we investigated the effect of sulfur (S) on the hydrogenation of iron using in-situ
neutron diffraction observations at high pressure and high temperature. The obtained H solubility of
Fe and FeS in the sample simulating the primitive Earth indicated that iron hydride was formed by

the reaction of Fe and water, while FeS is hardly hydrogenated. Both H and S can be incorporated
into solid iron, whereas the other light elements could have dissolved into molten iron hydrides and

FeS during the later process of the Earth’ s evolution.
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