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Introduction: Models of planetary disks indicate that mixing 

in the inner solar nebula was likely rapid (≈1000 years) and re-
duced any initial compositional heterogeneity to about 10% [e.g., 
1]. Searching for non-mass dependent isotopic variations among 
various planetary bodies can help to constrain the degree, and 
possibly time-scale, of mixing of the material that formed the so-
lar system. Such investigations may also help to identify the stel-
lar environment from which these materials initially formed. 
Measurements of Ni isotopes in some troilite (FeS) samples from 
iron meteorites contain anomalies consistent with incorporation 
of a component originating in either an AGB star or a type-II SN 
[2,3,4]. In order to better constrain the stellar source of the Ni 
isotope anomalies in troilites, we seek to identify collateral ef-
fects in Fe isotopes. To this end, we measured Fe isotopes in ali-
quots of troilite samples previously measured for Ni isotopes [3]. 

Samples and Methods: Iron isotopes were measured in 
troilite (FeS) samples from magmatic (IIAB, IIIAB, IVA) and 
non-magmatic (IAB) groups of iron meteorites. We also analyzed 
three terrestrial Fe-Ni sulfides including pentlandite ((Fe,Ni)9S8), 
violarite (FeNi2S4), and pyrrhotite (Fe1-xS); the latter was chosen 
as an external standard and measured repeatedly to determine the 
external precision. Details of the troilite sample preparation and 
digestion are given in [3]. Iron was separated by ion exchange 
chromatography using a combination of anion and cation ex-
change resins based on [5]. Isotopic measurements were made 
with the ThermoScientific Neptune Plus MC-ICPMS at ETH Zü-
rich in medium resolution mode. All four Fe isotopes (54Fe, 56Fe, 
57Fe, 58Fe), as well as the interference monitors 53Cr and 60Ni, 
were measured in static mode. Solutions of 10 ppm Fe were in-
troduced using the ThermoScientific Sample Introduction System 
(SIS) and measured using a 1010 Ω resistor for the signal from 
56Fe in order to achieve beams > 300 mV on the minor isotope 
58Fe.   

Results and Discussion: Despite the presence of well-
resolved anomalies (> ± 2ε) in the most neutron-rich Ni isotope 
(64Ni) in several samples [3], no anomalies were observed in the 
most neutron-rich Fe isotope (58Fe) beyond the analytical uncer-
tainties (i.e., precision at the sub-epsilon level). Based on models 
of stellar nucleosynthesis [e.g., 6], collateral effects are expected 
on 58Fe to accompany the 64Ni anomalies. Our results suggest that 
the effects in Ni isotopes are decoupled from any potential varia-
tions in Fe isotopes in iron meteorite troilite samples. A similar 
lack of collateral effects in Fe isotopes was reported for acid 
leachates of primitive chondrites that show large effects in the 
transition metal Cr [7]. 

References:  [1] Boss A. P. 2008. Earth & Planetary Science 
Letters 268:102-109. [2] Quitté G. et al. 2006. Earth & Planetary 
Science Letters 242:16-25. [3] Cook D. L. et al. 2008. Geophysi-
cal Research Letters 35:L01203:1-5. [4] Moynier F. et al. 2011. 
Astrophysical Journal 741:71. [5] Dauphas N. et al. 2004. Ana-
lytical Chemistry 76:5855-5863. [6] Rauscher T. et al. 2002. As-
trophysical Journal 741:323-348. [7] Wang K. et al. 2011. As-
trophysical Journal Letters 739:L58.  

5137.pdf77th Annual Meteoritical Society Meeting (2014)


