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Introduction: Sulphur is a common element in the solar sys-

tem and, indeed, is the 6th most abundant element on Earth.  In 
meteorites, sulphur most often occurs in the form of Fe sulphides 
(troilite) and, more rarely when formed under very reducing con-
ditions, as Ca (oldhamite), Mn (alabandite), and Mg (niningerite) 
sulphides.  Troilite is uquitious in iron meteorites [1].  A recent 
study [2] was undertaken to determine the initial solar system 
abundance of 205Pb and 205Tl, using the decay scheme 
205Pb⇒205Tl (t½ = 15My).  To do this, Pb and Tl were measured 
in metal and sulphide in IAB iron meteorites.  A correlation be-
tween 205Tl composition and 204Pb/203Tl was found in the metal 
phase and interpreted as an isochron.  However, this correlation 
was not found in sulphides from the same meteorites, which 
causes some concern in the interpretation of the metal phase 
isochron data.  The explanation was that the Tl isotope system 
was disturbed by kinetic stable isotope fractionation in the sul-
phide.  Similar observations were made for the Pd-Ag decay sys-
tem [3].  In order to better understand sulphide chemistry we 
have undertaken a study to explore the trace element composition 
of sulphide in Toluca (IAB iron) to determine the level of chemi-
cal disturbance that might exist in these nodules. 

Sample and Analytical techniques: An oval-shaped troilite 
nodule (~ 1 x 0.5 cm) with a phosphide rim was studied. Major 
and minor elements were measured with an electron microprobe.  
Compositions of 19 trace elements (both siderophile and chalco-
phile) were measured using a New Wave 213 nm UV laser sys-
tem, coupled to an Agilent 7500a quadrupole ICP-MS.  Samples 
were ablated in a He atmosphere, and mixed with argon via a "y" 
connector before entering the plasma.  Data reduction was car-
ried out using the GLITTER software, using the NIST 610 glass 
standard to provide an external calibration.  In addition, Hoba, 
Filomena, and the NIST steel (1262b) were analysed as un-
knowns, to provide a measure of accuracy.  

Results and Discussion: Initial results indicate that for most 
elements, there is no obvious zoning or variation from metal into 
and across sulphide.  Notable exceptions include Pb, Ti, Cu, and 
Ni.  With the exception of Cu, the variation is not a smooth zona-
tion pattern, but is rather a random pattern.  Although varying 
abundance of Pb may be due to contamination, the fact that vari-
ability exceeds a factor of 20 may be cause for concern in future 
Tl isotope studies.  Further analyses will ascertain the source of 
the variation, but it may be that there are submicroscopic inclu-
sions within the sulphide.  Tl is below detection limits in the sul-
phide and at ~ detection limit in the metal, but may be difficult to 
discriminate with this technique.   
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