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Antimony Geochemistry in IIAB irons
Fish, B.T. (FSU, NHMFL & EOAS) and Humayun, M. (FSU, NHMFL & EOAS)

Introduction 

Iron meteorites represent the cores of ancient planetesimals that melted and differentiated into rocky exteriors and metallic interiors, all of which are classified chemically into distinct groups. It has long been assumed that iron meteorites formed in small asteroid-sized bodies, but recent models of asteroid formation find that many irons might be the remnants of disintegrated larger bodies. The IIAB irons formed from a well-mixed body of iron liquid alloy that fractionally crystallized to form Fe-Ni crystals represented by individual meteorites. Antimony partitioning between liquid metal and crystalline Fe-Ni alloys is sensitive to pressure, among other variables, being higher in the solid at higher pressures [1]. Antimony data for IIAB irons are sparse. We performed a new set of measurements of bulk IIAB irons using a very sensitive micro-analytical technique, laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) to determine the abundance of Sb in 21 IIAB iron meteorites.
Experimental


Elemental abundances were determined by LA-ICP-MS on an Element XR™ ICP-MS coupled with an ESI New Wave Research™ UP193FX laser ablation system at NHMFL [2]. Because of the low abundance of Sb, the entire system had to be cleaned and the measurements performed at the highest laser settings possible [2].
Results and Discussion
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New Sb data for 21 individual IIAB irons, and replicates of Hex River Mtns and North Chile, are shown in Fig. 1. The LA-ICP-MS data are more precise than literature data, with a deviation of ±5% from a best-fit line (not shown). Fig. 1 shows that the modeled crystallization trend predicts a steeper trend in Sb vs. Au than the IIAB iron trend observed. The concentration of Sb approximately doubles as the concentration of Au doubles. The observed trend is matched by either reducing the  parameter, or by increasing D0, neither of which would be consistent with experimental results in the Fe-FeS system [1]. At high pressures, Sb is known to become more compatible [3], so that the modeled path will follow the empirical trend more closely at pressures of around 9 GPa, the interior of a Mercury-sized body.

Conclusions

The new Sb data raise the prospect that IIAB iron meteorites formed in the core of a >1,000 km diameter body [2], supporting asteroidal models that derive asteroidal bodies from disintegration of proto-planets in the early solar system.
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Fig.1 Sb vs. Au abundances in IIAB irons (this study, [4]) compared with model predictions using parameters from [1].









