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High-pressure metal-silicate partitioning experiments
demonstrate that the mantle contents of some moderately
siderophile elements (Ni, Co, P, W, Mo, V) are consistent with
core-mantle equilibration at high pressures and high
temperatures (e.g. [1-4]). This conclusion is one of the bases
for the magma ocean theory, in which molten core materials
segregate through a largely molten silicate mantle. To
constrain further such theory, one should ask whether these
conditions of core formation are consistent with the mantle
contents of other elements.

We present the results of new partitioning experiments
between molten metal and silicate melt for a series of elements
regarded as refractory lithophile and moderately siderophile
and volatile. These include Si, Ti, Ni, Cr, Mn, Ga, Nb, Ta, Cu
and Zn. Our new data obtained at 3.6 and 7.7. GPa and
between 1850 and 2200 °C are combined with literature data
to parameterize the individual effects of oxygen fugacity,
temperature, pressure and composition on partitioning.

From the derived parameterization, we predict that the
silicate Earth abundances of the elements mentioned above
and V, Co, P and W are best explained if core formation took
place under increasing conditions of oxygen fugacity, with
final conditions near IW-2. From our estimate of the most
likely oxygen fugacity path during accretion, we predict that
the core contains about 10 times more Cu than the Silicate
Earth as well as a smaller but significant portion of the Earth’s
Zn, Ga, Nb, Ta, Mn and Cr. Furthermore, our predictions
show that the core should contain some Si and at least a small
amount of Ti. Finally, our results suggest that in addition to
volatilization, core formation would contribute to the
depletion of Ga, Cr, Mn and Zn in the silicate Earth. At
present, the uncertainties of our parameterization are too large
to predict whether the Nb/Ta ratio of the core is
superchondritic. Additional experiments are underway to
constrain further our predictions.
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