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Determination of mineral-melt partitioning of Fe2+ and Fe3+: Constraints on
redox evolution of the Earth"s mantle
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To constrain the vertical distributions ofFe2+ and Fe3+ in the Earth"s
mantle, we conducted high-pressure experiments on redox disproportionation of Fe2+ in the deep magma
ocean and partitioning of Fe2+ and Fe3+ between bridgmanite and melt at the uppermost lower mantle

conditions. Our results indicate that the surface of the Earth"s magma ocean and solidified mantle
would have been oxidized, probably more than today. To explain the descrepancy of the redox state of
the mantle between our estimations and geological constraints since the Archean, we proposed the
reduction of a shallow part of the mantle by late accreting impactors.
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