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USE OF ACCELERATOR MASS SPECTROMETRY FOR THE DETERMINATION OF 
OSMIUM ISOTOPES. U.Fehn, R.Teng, Dept. Geological Sciences, University (of 
Rochester, Rochester, NY, 14627, D.Elmore, P.W.Kubik and H.E.Gove, Nuclear 
Structure Research Lab., University of Rochester, Rochester, NY, 14627. 

Interest in the Re-0s system has recently been revived due to its 
potential use as a tracer for crust-mantle processes, for the 
identification of extraterrestrial material and for the characterization 
of meteorites. These uses are based on e differe geochemical behavim- 
of Re end 0s combine8 with the decay of fk7Re into e'70s with a 
half-life of 4.5~10 years (1,2). Whereas the osmium concentration in 
crustal material is significantly lower than in mantle or meteoritic 
material, the rhenium concentrations show only small changes. This 
relative enrichment of rhenium vs. osmium in crustal mate~ial is reflected 
in the Re/Os ratios, which change from values below 0.1 in 
mantle/meteoritic material to values around 10 in crustal The 
strong variations in the Re/Os ratios influence also the 
ratios. While the ratio in mantle/meteoritic material is close to 1, the 
ratio in crustal material is expected to range from 10 to 30 (3,4). 

The major difficulty for the use of osmium isotopes is the low 
abundance of this element in terrestrial samples where it commonly has 
concentr ions of s than 0.1 ppb. In addition, becausemass separatirm 
between 6'7Re and '"0s is in general not possible with established 
isotopic methods, chemical separation of Re from 0s is necessary prior tro 
the application of these methods. In order to address these problems we 
have investigated a new approach for the determination of osmium isotopes.: 
accelerator mass spectrometry with or without chemical precsncentration ,oT 
osmium. 

Accelerator mass spectrometry was originally developed for the 
asu ement o xtremely low concentrations of radioisotopes such as 'Pz, , 56 C1 or '~'1. The particular advantage of this method is the 

almost complete elimination of molecular interference ~ i c h  enables the 
measurement of much lower concentrations of isotopes than is possible wikh 
.conventional mass spectrometric methods. This specific advantage of 
accelerator mass spectrometry (AMS) makes its application also attractive 
with respect to the osmium system, which is characterized by very low 
abundances of the element combined with large differences in the isotop5c 
ratios. 

To determine the capability of AMS for the measurement of osmium 
isotopes a series of tests were carried out using material from the Canyon 
Diablo meteorite. This iron meteorite has an osmium concentration of 2 
ppm and a Re concentration of 0.2 ppm (1). For each of these experiments, 
approximately 5 mg of chemically untreated meteorite powder was introduced 
into the ion source of the accelerator. The results of these experiments 
can be summarized as follows: 
1. Osmium isotopes 187, 188 and 189 were measured in f've di 
splits of the Canyon Diablo meteorite. We obtained an i87~s/ f&;pt 
ratio of 0.101 with a precision of 4 percent (5). This ratio agrees weld 
with previous results for this meteorite (1). 
2. A comparison of the counting rates for mass 185 and mass 187 shows 
that Re forms negative monoaeomic atoms at a considerably lower ate than 
osmium. This absence of significant isobaric interference from 87Re 
allows the determination of 0s ratios without the prior separation of 
rhenium from osmium. 
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Counting rates observed for the osmium isotopes in the Canyon Diablo 
meteorite were about two orders of magnitude higher than necessary for the 
determination of ratios with accuracies of 10 percent. It can thus be 
expected that samples with osmium concentrations above 20 ppb can be 
measured with AMS without chemical pretreatment assuming that the samples 
have a similar matrix as this iron meteorite. 

For samples with concentrations lower than 20 ppb, we used, prior to 
the isotopic measurement, a nickel sulphide fire-assay method (6) which 
concentrates the platinum group elements. This method is a two-step 
procedure which reduces bulk by four orders of magnitude (7). It requires 
24 hours to complete and recovers approximately 90 percent of the osmium 
(8) 

We used this approach for the determination of 0s isotopes in 
samples from the East Clearwater crater in Quebec and from the Ries crater 
in Germany. The osmium concentrations in these samples range from 55 ppb 
to 0.006 ppb (9, 10). The samples from the East Clearwater gave isotopic 
ratios identical to those of the Canyon Diablo meteorite, supporting a 
meteor'tic origin of osmium in these melt rocks. In contrast, 
1870s/i860s ratios determined in the Ries samples were significantly 
higher, evidence for a predominantly crustal origin of osmium in these 
samples. 

The experiments show that osmium isotope ratios can be measured in 
samples with 0s concentrations as low as 20 ppb without chemical treatment 
provided the sample matrix is a good heat conductor such as the matrix of 
iron meteorites. In samples with lower concentrations of osmium, a 
relatively simple preconcentration procedure can be used to increase the 
osmium concentration in the samples prior to measurement with AMS. A 
minimum amount of 0.3 ng osmium is necessary with the present setup for a 
successful determination of osmium isotopes. This minimum amount 
translates into a minimum concentration of about 0.01 ppb 0s with the 
preconcentration method used in our experiments. Because this limit 
includes the range typical for most terrestrial and extraterrestrial 
rocks, this method can be applied without major modifications to a wide 
range of geological problems. 
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