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In the past years several experimental studies have focused on 

the determination of metal/silicate partition coefficients (Dmet/sil) of 
Ni and Co (summarized in [1]).  Application of these low pressure, 
low temperature (1300-1600°C) partition data at P- T- fO2- condi-
tions appropriate to core formation, assuming core-mantle equilib-
rium and a chondritic Ni/Co-ratio for the bulk Earth, yields calcu-
lated Ni- and Co-contents and a Ni/Co-ratio of the mantle that are 
significantly lower than observed in today’s upper mantle rocks.  Li 
and Agee [2] have shown that Ni becomes more lithophile with 
increasing pressure, Co shows a similar, but less pronounced effect.  
Increasing temperature has exactly the same effect, strongly decreas-
ing Ni Dmet/sil and a moderate decrease of the corresponding Co par-
tition coefficient, while Fe is essentially independent of temperature 
along the Fe-FeO equilibrium.  The purpose of the present study is 
to better define the temperature dependence of the Dmet/sil for Ni, Co 
and Fe which will allow to disentangle the effects of temperature 
and pressure.  In addition, the new data will allow to better under-
stand core formation in small planetesimals.  

Metal loops were equilibrated with silicate melts of anorthite-
diopside eutectic composition in vertical gas mixing furnaces at the 
Universität zu Köln at temperatures of 1300 to 1600°C.  Charges 
were analyzed with a JEOL JXA 8900RL electron microprobe, at 15 
kV, 400 nA and a defocused beam (raster size 20 µm).  

The first results confirm earlier data by [3], but are more precise 
because of improved analytical procedures.  The Ni Dmet/sil decreases 
by a factor of 2.5 from 1300 to 1600°C along the Fe-FeO equilib-
rium.  The strong temperature dependence of Ni Dmet/sil may be ap-
plied to the formation of meteoritic basalts and allows to distinguish 
between silicates formed by partial melting at about 1200°C and 
fractional crystallization at ca. 1600°C [4].  

Further experiments with the piston cylinder apparatus at the 
Universität Münster were performed to study the temperature de-
pendence at higher pressures.  In these experiments Fe54Ni29Co17 
alloys were equilibrated with liquid basaltic silicates.  The results of 
these runs are currently analyzed for Ni, Co and Fe.  The new data 
will allow to distinguish between the effects of temperature and 
pressure on the partition behavior of Ni and Co between coexisting 
silicate and metal phases.  
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