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With a half-life of 1.6 107 years, its high mobility and its potential to accumulate in the biosphere, iodine-
129 is considered, from safety assessment calculations for radioactive waste repositories, to be one of the
main radiological dose contributors. Based on the findings of previous studies, iodide, especially at low
concentrations, seems to be migrating at a slower rate in clay rock than Cl-36 [1]. The cause of this
retardation regarding the diffusion of iodide versus chloride is not yet understood but several hypotheses
are point towards sorption on natural organic matter (NOM), pyrite or redox reactions [2, 3, 4]. Oxidation
of iodide would form IO3- which is known to have a higher sorption affinity on several soils and sediment
samples than iodide [5].

The present project aims at exploring the effect on the iodide behaviour of two parameters: (i) the initial
concentration of iodide and (ii) the amount of NOM contained in the argillite samples. Such an
investigation is carried out on Tournemire argillite by means of both batch and through-diffusion
experiments. The main challenge is to exclude as much as possible the occurrence of any experimental
artefact that could induce iodide uptake (oxygen contamination, dissolution/precipitation of carbonate
phases).

Regarding redox conditions and rock equilibrium
(Figure 1), all the experiments were carried out
under physico-chemical conditions as close as
possible to those prevailing in field. Using a glove
box with an atmosphere of N2/CO2 (respectively
99.6% and 0.4%), we preserved the experiments
from oxygen and maintained the calculated in-situ
carbonate equilibrium.

At first, four through-diffusion experiments with
the non-sorbing tracers HTO and Cl-36 were
performed to allow the diffusive parameters of
each sample to be defined. Afterwards, iodide was
injected in the diffusion cells at four different
concentrations (10-6 M to 10-3 M). Thus, the
comparison of the incoming fluxes of I-125 and
those of Cl-36 can inform about a hypothetic
iodide uptake. For a better constraint of the
boundary conditions, the initial I-125 source
speciation was analysed prior to the diffusion

Figure 1: Precautions taken in order to preserve the
in-situ physico-chemical conditions from the core
drilling until the through-diffusion experiments.
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tests. In addition to through-diffusion, batch experiments were performed to investigate the possible
implications of NOM on the iodide uptake, both on a NOM-rich clay sample (from Lower Toarcian level)
and on a clay sample with a lower organic matter content (respectively ≈10% and ≈1%). During all these
types of experiments, the physico-chemical conditions of the artificial waters were constantly surveyed:
pH, Eh, speciation of iodine, alkalinity, major anions and cations.
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