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Rocks from the upper mantle of the Earth (spinel and garnet lhemlitic xenoliths and massive peridodite 
bodies) have uniform contents of Ir and other highly siderophile elements such as Ru, Os, Pt (1,2, 3.4). Iridium 
abundances range between 3 and 5 ppb with an enhancment (about 50 %) in some Antarctic xenoliths, perhaps 
suggesting slight initial inhomogeneity in the distribution of these elements (5). 
Three different explanations have been suggested to explain the upper mantle Ir-signature: 
(a) Ir and other highly siderophiles were added as a late chondritic veneer (less than 1% of a CI-component is 
required). This late accretional component is either without metal (H20-rich, e. g., ref. 4) or it contains metal which 
is then added to an oxidized mantle (6). The upper mantle Ir is, in both cases, not in equilibrium with core-metal.The 
model implies an Ir-free mantle before addition of the late component (by metal extraction into the core). 
(b) Some metal from the core formation process was retained in the mantle and later oxidized (inefficient core 
formation, ref. 7). 
(c) Continuous formation of the core during accretion. Equilibrium between sinking metal grains and a molten 
magma ocean at high temperatures (30004000 "C) is responsible for the present content of siderophiles in the upper 
mantle (8). The relatively high Ir-content in the present upper mantle is the result of high temperature equilibrium 
where Ir-metallsilicate partition cokfficients are inferred to be much lower. 
It is obvoius that experimental data on the partitioning of Ir and other highly siderophiles between metal and 
silicates at various temperatures are essential in distinguishing between these alternatives. 
Huge metal-silicate partition coefficients of Ir make a direct measurement very difficult. We have therefore begun to 
experimentally investigate equilibria between pure Ir-metal and silicate melt. The expected level of Ir in such liquids 
can be easily determined with neutron activation analysis (NAA). From these data and the activity of Ir in Fe-metal 
relevant metal-silicate partition coefficients can be calculated. 
Two different experimental methods were employed. In the 'Ir-loop method' a liquid silicate droplet (3 mm diameter) 
is equilibrated with a 1-2 mm wide Ir-band inside a furnace with controlled f@. By successively removing surface 
layers of the resulting glass cylinder Ir-profiles through the glass are obtained. In the 'Ir-crucible method' liquid 
silicates inside a crucible of Ir-metal are stirred with an Ir-spindle. Temperature and f@ can be varied during the 
experiment and samples may be be taken at any time. NAA for Ir-analysis is used in both systems. 
The results show that homogeneous Ir-distribution in the silicate melt can be easily achieved within hours in both 
systems. Flat Ir-profiles through the glass cylinder demonstrate essentially homogeneous Ir-distribution. Absolute Ir- 
contents in glasses, however, were highly variable even in experiments performed under similar conditions (Fig.1). 
Experiments in air, for example, produced glasses with Ir contents from 2 to 18 ppm, with no apparent dependence 
on composition or temperature, but with well homogenized Ir-distribution. A long duration experiment with the 'Ir- 
crucible method' showed a slow decrease in Ir-contents of the melt with time. Fig. 2 demonstrates a decrease in Ir 
from 3 pprn to 0.7 ppm within three weeks. A sudden, accidental exposure to air rapidly increased the Ir-content of 
the melt (spike in Fig. 2). Further experiments have shown that exposure to an oxidized environment (a few seconds 
are probably sufficient) causes rapid oxidation of Ir which is then incorporated in the melt and subsequently reduced 
to metallic Ir. Submicroscopic metallic Ir-grains neither combine to form larger metal aggregates nor do they easily 
recombine with surrounding massive Ir-metal. In one exceptional case an unusual large 1 pm Ir-metal grain was 
isolated by INAA techniques and identified with SEM. It is therefore essential to prevent short time exposure of Ir at 
elevated temperatures to oxidizing conditions at the beginning of the experiment. It may also be very difficult to 
obtain reverseals since the time scale for equilibration of Ir-metal dissolved in silicate melt and enclosing massive Ir- 
metal is in the order of weeks (Fig. 2). 
A summary of results obtained by the 'Ir-loop method' is shown in Fig. 1 (at 1350°C). It is clear that the most 
reliable experiments are those with the lowest Ir-contents. There is a tendency for these experiments to lie along a 
correlation line following a trend predicted by Irl+ as stable species in silicate. A similar effective valency (1.4+) can 
be derived from two Ir partition coefficients between liquid sulfide and silicate melt reported by (7). Further 
experiments will have to confirm this trend. A large number of experiments were done in air with both experimental 
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facilities. The most reliable experiments yielded Ir-contents of 2-3 ppm. Within this range no clear dependence on 
silicate composition (including up to 16 % FeO) and on temperature was observed. 
Conclusions: From these results a conservative minimum Ir-activity coefficient in silicate melts of lo8 
(assuming Irl+ in silicate me1t)can be inferred at oxygen fugacities appropriate for metal silicate separation. Since Ir- 
activity coefficients in metal are around in Ir poor systems (9) the Ir-activity coefficient ratio silicate meldmetal 
is at least 10l0. Thus minimum a meta4silicate partition coefficient of 10l0 is expected at temperatures of around 
1350°C under conditions appropriate for the formation of a metal core. In his model Murthy (8) assumed an Ir- 
metal/silicate partition coefficient of 1.66 *lo6 at 1300°C (derived from sulfide containing metal, ref. 7). By some 
kind of an 'empirical' extrapolation to high temperatures (3000 K) a partition coefficient of 574 was obtained. A 
chondtitic Earth would have about 1.5 ppm Ir in the core and the mantle would, with this partition coefficient, 
contain 2.6 ppb of Ir, in close agreement with observation. Our results, however, indicate that the Ir metalJsilicate 
partition cmfficient is at least 5000 times higher, virtually excluding the equilibrium model. Any uncertainties 
introduced through experimental difficulties would have the tendency to increase the Ir-metallsilicate partition 
coefficient and thus exacerbate the problems of the equilibrium model. There is therefore no basis for assuming 
chemical equilibrium for highly siderophile elements between present upper mantel and metal of the Earth's core. 
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