
Goldschmidt 2021 Abstract
https://doi.org/10.7185/gold2021.5323

Mass-independent fractionation of Cr
isotopes during photo-oxidation of

Cr(III) in solution
MÉLIE CORNET1, CAROLINE FITOUSSI2 AND

BERNARD BOURDON2

1ENS DE LYON - Laboratoire de Géologie de Lyon - Terre
Planètes Environnement
2Laboratoire de Géologie de Lyon Terre Planètes Environnement
Presenting Author: melie.cornet@ens-lyon.fr

The photo-oxidation of chromium is one of the potential
pathways for the conversion of innocuous trivalent chromium to
carcinogenic and soluble hexavalent chromium in the
environment [1]. This oxidation mechanism may have taken
place after open air disposal of chromium ore processing residues
in the environment. In this study, mass-independent fractionation
of chromium isotopes associated with the photo-oxidation of
trivalent chromium was investigated as a potential tracer for this
reaction in the environment. Two main mechanisms have been
proposed for producing mass-independent fractionation among
chromium isotopes : kinetic magnetic isotope effect [2] and
nuclear field shift effect [3].

Aqueous trivalent chromium was exposed to a 1000 W xenon
lamp mimicking solar light radiation and this produced a photo-
oxidation of Cr(III). The newly formed hexavalent chromium
and the remaining trivalent chromium were separated using ion-
exchange chromatography. Their isotopic composition, corrected
form mass-dependent fractionation, were analyzed with high
precision by thermal ionization mass spectrometry. The Cr
isotope data show resolvable MIF between the Cr(III) and Cr(VI)
in the irradiated solution once equilibrium was reached. The Cr
isotope pattern is consistent with a nuclear field shift effect,
which means this effect could be used as an environmental
tracer. The occurrence of magnetic isotope effect versus nuclear
field shift effect was also investigated by testing various reaction
times and pH parameters during the experiments.
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