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Vanadium Isotope Measurement by MC-ICP-MS
Fei, W. (FSU, NHMFL Geochemistry); Owens, J.D. (FSU, NHMFL Geochemistry) and Nielsen, S.G. (Woods Hole Oceanographic Institution)
Introduction

Vanadium (V) is a redox sensitive element that has been widely used to constrain variation of redox conditions during many geological processes, including core-mantle segregation, mantle evolution and melting and low temperature processes on the Earth’s surface. Importantly, V has multiple valances in seawater which makes allows for great utility as a redox tracer to study paleo-environments. Vanadium has two stable isotopes (51V and 50V). Recently, first-principle calculations predicted that large V isotope fractionation could occur during V transportation and segregation in natural solutions via redox reaction and adsorption processes [1]. Thus, V isotopic compositions of terrestrial samples may also fingerprint redox-state variations in nature.

To conduct the investigations of V isotope variations in nature and apply such tools on geological issues, we present a method to measure V isotopes using MC-ICP-MS by the sample-standard bracketing technique after precedent works [2, 3, 4].
Experimental


Updated and newly developed chemical procedures were carried out in a class 100 clean laboratory in geochemistry. Rock powder was dissolved by a suite of acids before chemical purification. Vanadium was efficiently separated from matrix elements using cation- and anion- exchange resin columns. The calibration of elution curve and yield test were conducted in an Agilent 7500cs ICP-MS. Vanadium isotope ratios were measured using a Thermo Scientific Neptune MC-ICP-MS. Vanadium isotopic data were reported in standard δ-notation in per mil relative to the AA V standard solution: δ51V=1000 × [(51V/50Vsample/51V/50VAA)-1]. The precision of our method is monitored through replicate measurements of pure V solution standard and natural reference materials, which is better than ±0.12‰ (2SD) for δ51V.
Results and Conclusions
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Analyses of the pure V solution standard BDH gave an average δ51V value of −1.20 ±0.12‰ (2 SD, n=26) (Fig. 1), which is in agreement within uncertainty with that reported by [2, 4]. The results of different types of natural reference materials are also consistent with precedent works (Fig. 1), showing the robustness of the method. The precision of this method, which is monitored through replicate measurements of pure V solution standard BDH and natural reference materials, is better than ±0.12‰ (2SD) for δ51V.
Acknowledgements

This work was performed at the National High Magnetic Field Laboratory, which is supported by National Science Foundation Cooperative Agreement No. DMR-1157490 and the State of Florida.  In addition, this study was supported by grants from the U.S. National Science Foundation (OCE 1624895).
References
[1]
Fei Wu, et al., EPSL, 426, 216-224 (2015).
[2]
Fei Wu, et al., CG, 421, 17-25 (2016).
[3]
Sune Nielsen, et al., GGR, 35, 293-306 (2011).
[4]
Julie Prytulak, et al., GGR, 35, 307-318 (2011).
Fig.1 The δ51V values of pure V solution standard BDH and natural reference materials. Error bars reflect 2 standard deviations (2σ). Results from precedent works are also shown for comparison.









