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Introduction: What is the reason for the compara- [e.g. 6]. Fig.2 shows the results of the EMP-aresys
tively high Ni and Co abundances and the chondritic along a line leading from metal into the MgO capsul
Ni/Co ratio in the Earth’s mantle? Many workers éav  marked in Fig. 1. Although there are some variation
studied this question (e.g. [1-4]) and most of theem- absolute concentrations of Fe, Ni and Co in single
clude that metal/silicate equilibration in a deepgma phases, ratios of Fe/Ni/Co are essentially constadt
ocean covering the surface of the early Earth has p  allow the precise determination of exchange partiti
duced the high Ni and Co concentrations in thefEart  coefficients between metal, ferropericlase and lhiasa
mantle. In these models estimated pressures and temmelt. The results of metal-ferropericlase partition
peratures at the bottom of the magma ocean vany fro coefficients are in excellent agreement with datenf
24 to 59 GPa and from 2200 to >4000K. These varia- [g], strengthening the reliabilty of the metal -shhic
tions reflect uncertainties in P and T dependencfes  melt exchange partition coefficients.

Ni and Co metal-silicate partition coefficients. A comparison of the temperature dependence at

Partitioning of an element (el) between metal and 15 gpa (1 atm.) of [2] with the temperature

silicate can be descrit;lt_ag by the exchange mete&&l  jependence at pressures above 5 GPa shows a dramati

partition coefficient, ™", change of the temperature dependencesdfK and
Ko™ ®= Deysit / Dmeysit © Kp“®Fe from a strong T-dependence at low pressures

With Dpeyst = GCmet' / Cui® (C=concentration by !0 a weak dependence at pressures above 5 GPa. New

weight). The advantage of using thgsKis its inde-  data from [7] at 7 GPa give the same temperature

pendence on oxygen fugacity a”owing easy Compari_ dependence as determined here. It is now clear that
son of different data sets. The purpose of thiskvier ~ there is a very large difference in the temperature
to extend the present data basis by new experiientadependence of Ni and to lesser extent of Co patiti
determinations of KV and K,°°® at a wider range coefficients between metal and melt at X®Pa and at

of pressures and temperatures. Singe #epend on P pressures > 5 GPa.

and T it is important to disentangle the effectsewh-
perature and pressure.

Experiments: The metal/silicate partition behavior
of Ni and Co has been investigated with additional
experiments at pressures from™”1GPa (1 atm.) to
25 GPa and temperatures ranging from 1300 to
2300°C. At 10, 5, 7 and 10 GPa isobaric experiments
were performed at several temperatures to study the
temperature dependence of the partition coeffisient
An FeNi,gCoy; alloy was equilibrated with a silicate
melt of basaltic composition using crucibles made o
MgO single crystals to enable liquid metal — liquid
silicate equilibration. The detailed experimentafup MgO-crucible
and analytical procedures are as described in [5].

Results: A so far neglegted consequence of using a
MgO crucible is the formation of ferropericlase idgr
the experiments by the reaction of MgO (crucible),
FeO (basaltic melt) and Fe (metal alloy), respetyiv
(Figs. 1&2). Ferropericlase covers the metal blob i
Fig. 1 and also forms at the MgO-melt interfacee Th
presence of ferropericlase allows to control the
experimental conditions by using high p and T data
ferropericlase-metal equilibria from the literature

BKHP4
Fig. 1 Run product of a high pressure experiment:
T=1900°C, P=10 GPa, duration 40 min. Between thay al
and the silicate phase a rim of ferropericlase &trduring
the experiment. Analytical results shown in Figw@re ob-
tained along the red line.
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Fig. 2 Line analysis of the run product shown in FigThe
FeO, NiO and CoO contents are measured from tloy all
through the discontinuous ferropericlase rim arel dicate
phase into the crucible.

Fig. 4. Pressure dependence of¥<® and K,°°™ All data

are recalculated to 2000°C using the experimentally
determined T- dependence. For the high p regresaibn
datapoints > 5 GPa are used.

The T-dependence between 5 and 10 GPa is the Discussion: Alfe a consequence the p- and T-
same within the accuracy of the analyses (FigT8g dependence of K" and Ko cannot be regressed

improved accuracy of the T-dependence permits aW't,h a single linear fit as assumed by Li and Age
more exact determination of the pressure dependencewhICh would prodgce a crossover Of, theskat a
as experiments performed at various pressures and’ressure of approxllmately 39 GPa. Using Fhe pressur
temperatures can be more reliably recalculated to adgpgndences of this work_ this crossover WI||InCIIUIDC
single temperature. The pressure dependence of thé(vIthln the pressure regime of the Earth's mantle

Kps shows a similar behavior as the temperature (Fig. 4). Possible explanations for the presen@ahtl

dependence does. There is a low pressure regimeco concentration in the Earth mantle might be there

(below 5 GPa) with high pressure dependences and dore inhomogepeous accretion (change of th? qxi_dati
high pressure regime with weak pressure depend.ences'State of aC‘?fe“”g mate_r|a}l) [e.g. 11-13] or ireéint
The two pressure regimes for the exchange partition core formation (later oxidized remnants of corenfor

coefficients of Ni and Co require a change withspre ing metal in the mantle) [e.g. 14]. Further expexins
sure of the molar volume of the exchange reaction

at pressures above 15 GPa will be performed t@bett
FeQy + Nipe = NiOy; + Féne define t.he high pressure trend which presently show
some discrepancy with results of [4].
The authors are grateful to H. St. O'Neill for
enlighting discussion.
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