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Introduction: The study of nucleosynthetic isotope variations is crucial for understanding the chemical compo-

sition and evolution of the early solar nebula. At the bulk meteorite scale, carbonaceous chondrites exhibit 

nucleosynthetic variations for several refractory elements (e.g. Ca, Ti, Cr, Ni, Zr [1-5]). However, for moderately 

volatile elements, only Zn variations have recently been reported [6]. These observations indicate large-scale isotope 

heterogeneities at the start of Solar System formation, but almost entirely restricted to the refractories. The reason 

for this and the exact origin of isotope anomalies is, however, still unclear. One proposed explanation is incomplete 

mixing and thus the heterogeneous distribution of isotopically anomalous material in the molecular cloud [e.g. 3]. 

Another possibility is the destruction of certain carrier phases by thermal processes that operated in the solar nebula 

[e.g. 2, 5]. 

The aim of this study is to address these issues by obtaining high-precision Cd isotope data for bulk carbona-

ceous chondrites. Cadmium is a highly volatile element with a half-mass condensation temperature (50% TC) of 652 

K [7] – Zn has a slightly higher 50% TC of 726 K [7] in comparison. Cadmium has eight stable isotopes with 
106

Cd 

and 
108

Cd being generated by the p-process, 
110

Cd by the s-process, and the rest by a combination of the s- and the r-

process [8, 9]. This renders Cd an ideal candidate for investigating volatile element isotope anomalies and their 

potential nucleosynthetic sources. In a previous study of bulk carbonaceous chondrites [10], no evidence of 

nucleosynthetic Cd isotope anomalies was found. However, their method was not developed for the detection of 

very small isotopic variations, such as those reported for Zn (ε
66

Zn ≈ +0.4) [6]. With our improved analytical preci-

sion, our study has great potential for revealing previously unresolvable Cd isotope variations associated in particu-

lar with the s- and the r-process. 

Analytical Technique: Samples are crushed and digested in a Parr
®
 bomb for 4½ days at 170°C using concen-

trated HF and HNO3. A three-stage chromatographic separation procedure is then employed, which is a combination 

of the separation procedure developed for Sn [11] and Cd [12]. This is used in order to obtain a clean Sn fraction in 

addition to the Cd cut from the same sample aliquot, which is then analyzed as part of a different study [13]. 

Cadmium isotope measurements are performed with a Nu Plasma II MC-ICPMS. A setup consisting of two 

measurement cycles is used, which allows for the correction of direct isobaric interferences from Pd, In and Sn. In 

the first cycle, all Cd isotopes, 
115

In and 
118

Sn are collected. In the second cycle, 
105

Pd is monitored for interference 

correction. One analysis consists of 30 dynamic isotope measurements, using 10 s (first cycle) and 5 s (second cy-

cle) integrations. All Cd isotope ratios are internally normalized to 
110

Cd/
114

Cd = 0.438564 [14] with the exponential 

law. 

Results and Discussion: Repeated measurements of 200 ppb Cd Alfa Aesar standard solutions yield an average 

daily reproducibility (2SD, n = 6) of ± 100 ppm for 
106

Cd/
114

Cd, ± 90 ppm for 
108

Cd/
114

Cd, ± 18 ppm for 
111

Cd/
114

Cd, 

± 10 ppm for 
112

Cd/
114

Cd, ± 12 ppm for 
113

Cd/
114

Cd, and ± 25 ppm for 
116

Cd/
114

Cd. About 120 ng of Cd is consumed 

per analysis (nebulizer flow-rate of ~50 µl/min). 

Measurements of column processed aliquots of Cd and Cd-Zn (with Cd/Zn ratios similar to carbonaceous 

chondrites) standards were identical to the bracketing standard solutions within uncertainty (2SD daily reproducibil-

ity). This demonstrates that the employed separation procedure provides a good separation of Cd from Zn, which 

produces Zn-argide interferences onto Cd isotopes. Results from terrestrial samples and carbonaceous chondrites 

such as Allende and Murchison will be presented at the conference. 
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