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Equilibrium carbon isotope fractionation between graphite/diamond and iron carbide
melt at 5 and 10 GPa and in the temperature range between 1200 and 2000 °C was
determined. The results suggest that iron carbide melt will preferentially accumulate
12C rather than 13C. We proposed that the temperature-dependent fractionation of
carbon isotopes between iron carbide melt and graphite/diamond might have created a
“12C-enriched core” with a significant difference in the distribution of carbon isotopes
between the carbon in the metallic core and bulk silicate Earth during the accretion
and differentiation of early Earth.
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Fig. 1 Back scatter electron images of run
products of experiments in the Fe-C system,
showing Fe;C (in grey) and euhedral graphite
crystals (in black).
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Fig. 2 Phase relations in the Fe-C system at 5
GPa and 9 Cwt.%. The stability of the phases
in the Fe-C system are consistent with the
published results, shown in light grey.
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Fig. 3 Equilibrium fractionation of carbon
isotopes between graphite/diamond and iron
carbide melt as a function of temperature.
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