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Introduction 
Knowledge of the solubilities of Ag and Pd in metallic and sulfide phases in iron meteorites is 

important in the interpretation of measured 1 0 7 ~ g / 1 0 9 ~ g  isotopic anomalies. These 0 7 ~ g / 1 0 9 ~ g  
ratios, in turn, yield information on the abundance of short-lived lo7pd (TVZ= 6.5 m.y.) in the early 

solar system. Thus, we have conducted an experimental study of Ag and Pd partitioning between 
iron metal and troilite to better quantify the geochemical behaviors of these elements. For 
comparison, we also present data for Mo and Pb. These four elements cover a wide range of 
siderophile and chalcophile behaviors and should provide a basis for understanding isotopic analyses of 
iron meteorites. 

Fxeerimental Procedure and Results 
Partition coefficients between iron meta1,troilite and a sulfide liquid for Ag, Pd, Mo and Pb 

have been determined under controlled laboratory conditions. Samples containing iron metal and 
natural pyrite and a spike of Ag, Pd or Pb were equilibrated at 970°C for durations of three days to 
two weeks in evacuated silica tubes. Mo was not added as a spiked element but was apparently an 
impurity in the pyrite starting material. Upon quenching, the samples were mounted in epoxy, 
polished and were analyzed using either the electron microprobe, the Los Alarnos proton microprobe or 
the MIT-Harvard-Brown ion microprobe. The ion probe results for Pb have been previously reported 
by Jones and Hart (1 984) and will only be summarized here. The Ag and Mo analyses were performed 
using the proton probe. The Pd analyses were made by electron microprobe using standard techniques 
and ZAF corrections. Silver analyses were also attemped using the electron probe, and these analyses 
are in qualitative agreement with the more precise proton probe measurements. The results of this 
study may be simply generalized: Mo and Pd are compatible elements in iron metal and slightly 
incompatible to very incompatible in troilite; Ag and Pb are incompatible in both metal and troilite. 
Table 1 gives a summarization of the experimental results. The large uncertainties in some of the Pb 
and Pd partition coefficients stem from the very low solubilities of Pb in metal and Pd in troilite. 

Discussion 
Table 1 also compares the experimentally determined partition coefficients to partition 

coefficients inferred from analyses of separated phases from iron meteorites. The meteoritic Pb, Ag 
and Pd data are from Chen and Wasserburg (1983); the meteoritic Mo data are from Hermann et 
a1.(1971). While there appears to be general agreement between the natural and experimentally 
determined D values for Pd and Mo, the Ag and Pb D's show no such consistency. The 
A g ~  metal/troilite) from iron meteorites is 30-90X lower than the experimental measurement, and 
the bbD(metal/troilite) for iron meteorites is 30-60X hioher than the experimental value. It is 
expected that the differences in the temperatures of equilibration between the laboratory and the 
natural systems will only serve to emphasize the differences in *SD and P b ~ .  For example, high 
temperature typically enhances the solubility of incompatible elements as long as the system is 
subsolidus. As the Fe-FeS system cools from the solidus temperature (900-1000°C) to the 
equilibration temperature of iron meteorites (s500°C), it is expected that the solubility of Pb in metal 
and the solubility of Ag in troilite will both decrease--thereby increasing the discrepancies between 
the laboratory and natural systems. Also, the general agreement between the laboratory and iron 
meteorite D values for Pd and Mo may indicate that temperature differences are perhaps not very 
important. In any event, the differences that do appear to exist between the laboratory and the 
natural systems do not seem easily explicable by differences in temperature. 
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One possible interpretation of the data of Table 1 is that elements which are compatible in some 
meteoritic phase (Pd and Mo) show moderate agreement in D values between the laboratory and 
natural systems; the elements which are compatible in neither metal nor troilite (Ag and Pb) evidence 
no such agreement. The most obvious corollary of this interpretation is that analyses of very 
incompatible elements are dominated by trace "contaminants" such as phosphides or other phases 
where incompatible trace elements are minor constituents. The opaque nature of iron metal and 
troilite (and, hence, the difficulty of evaluating the purity of mineral separates) certainly does not 
preclude this hypothesis. It is thus quite possible that the sulfide and metal of the Chen and 
Wasserburg (1983) study were preferentially "contaminated" with Ag and Pb, respectively. 

The consequences of such possible "contamination" are unclear. Since the provenance of the 
Pb and Ag is unknown, their isotopic characteristics are rather uncertain. However, because of the 
compatibility of Pd and the incompatibility of U and Th in iron metal, it is probable that the 
"contaminant" Ag will .be depleted in 0 7 ~ g  and it is possible that the "contaminant" Pb will be 
enriched in the radiogenic isotopes. The observation that the metals of the Chen and Wasserburg 
(1 983) study contain leads which are rather radiogenic compared to PAT initial Pb certainly does not 
rule out the latter speculation. If indeed the sulfides of Chen and Wasserburg (1983) are 
"contaminated" with 107-deficient Ag, the 07pd11 08pd ratios inferred from metal-sulfide tie lines 
could be too large. However, the close similarity of the sulfide 0 7 ~ g / 1  0 9 ~ g  ratios to isoto ically 
normal silver seems to preclude that the effects of "contamination' on the inferred 107Pd/P08Pd 
ratio could be large. In other words, as long as Pd remains isolated from Ag by incorporation of Pd 
into iron-nickel metal, the importance of the host phase of the Ag appears lessened. 
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Table 1 
Experimental Experimental Iron Meteorite 

D!metal/sulflde hu ld)  D(metalltrollite~ Dlmetalltrollite~ 

 hen -.* and Wasserburg (1 983); **~ermann et al. (1 971) 
Jones and Drake (1985) measurement at 1250'C; value at 970'C will be larger 
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