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Introduction: With analytical technology being continu-

ously improved, the chondritic Zr/Hf ratio was recently corrected 
to 34.2 ± 0.2 [1] and 34.3 ± 0.2 (1σ) [2]. The former accepted 
value for the CI1 chondrite Orgueil was 36.3 ± approx. 10% [3]. 

As opposed to [1] and [2] who used an isotope dilution me-
thod coupled with a multiple collector ICP-MS, our first objec-
tive was to test a relatively fast and inexpensive sample prepara-
tion method combined with laser ablation ICP-MS techniques. 

Secondly, we investigated bulk meteoritic matter of different 
classes for systematic Zr/Hf variations. Zirconium and hafnium 
count among the first elements to condensate in the early solar 
system. Knowledge of their exact relative abundances may con-
tribute to deciphering condensation conditions and sequences 
during that time. 

Sample preparation:  We analyzed 29 chondrites and 5 
achondrites. For each sample, two individual aliquots of 5-10 mg 
powder were transferred into a graphite crucible and melted us-
ing a CO2 laser. The resulting, approx. 1 mm-sized spherules 
were then placed on top of the gas stream of an aerodynamic 
levitation device for complete homogenization. Subsequently, 
they were quenched and embedded in resin [4]. 

Instrumentation:  Zr-Hf analyses were carried out by laser 
ablation inductively coupled plasma mass spectrometry (LA-
ICP-MS) at Frankfurt University using a Thermo-Finnigan Ele-
ment II sector field ICP-MS system coupled to a New Wave Re-
search UP213 (213 nm) ultraviolet laser [5]. Each analysis (laser 
beam diameter at 120 µm, line-scan mode) consisted of 25 s 
background acquisition followed by 60 s data acquisition.  

Isotopes measured include 90Zr, 91Zr, 178Hf, 180Hf, 180Ta, 
180W, and 44Ca as internal standard. 

Results and discussion: Overall, we were able to reproduce 
the precise value given for Orgueil by [2] (our value: 34.14 ± 
0.33 [1σ], weighted average of 23 analyses). In all other cases, 
uncertainties range from 2 to 6% (usually 4 analyses/sample). 
While some meteorites yield rather variable results, individual 
Zr/Hf ratios of most samples agree within 2 to 3%. Obviously, 
precision can be improved by increasing the number of scans 
and/or aliquots per sample.  

Regarding the different meteorite classes, we found Zr/Hf ra-
tios to be ~5% higher for H-chondrites and ~5% lower for L- and 
EL6-chondrites when compared to Orgueil. Our results suggest 
that different types of meteorites incorporated different Zr/Hf-
carriers and/or the Zr/Hf ratios of the respective carriers varied 
over time and space. 
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