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I ntroduction

This work deals with the behaviour of Tournemirgiléite towards major elements. Rock samples come
from the IRSN Tournemire experimental facility, &ed in Aveyron, Southern France. Their “intrinsic”
ion-exchange properties, i.e. the concentrationghef different types of adsorption sites and the
associated selectivity coefficients for H, Na, K§ &hd Mg were previously determined (Jacquier.gt al
2004). This set of data constitutes a retentionehadhich enables to describe the behaviour of major
cations and Hduring water-rock interaction. The objective ot tpresent study is to estimate the
robustness of this model by comparing experimedtdh derived from several types of leaching
experiments carried out on Tournemire samples tgtcorresponding calculated data.

Experimental concept

The occurrence of pyrite in the argillite led usatiopt two types of experimental protocols, singeéte
oxidation may drastically change the chemistryezfchates by producing a large amount of sulphate
and decreasing pH. So, the first approach consistedrrying out leaching experiments in a glove bo
with very low oxygen contenttll ppm of Q) in order to limit oxidation disturbances as muah
possible. C@partial pressure was also fixed at a value closE)t* atm which is assumed to meet the
in situ condition (Beaucaire et al., 2007).

Conversely, in the second approach, thed@htent of the glove box atmosphere was fixedectosL000
ppm in order to estimate the effect of an oxidistligfurbance on the leachate chemistry. In thig,cas
CO, was not injected into the glove box, allowing pG@evolve freely.

In both protocols, four solid/liquid ratios, i.e.08, 0.25, 0.6 and 1 g/g were investigated in otder
cover a large range of chemical conditions. Thecentrations of major dissolved cations {NK",
cd&*, Mg*") and anions (Gl SQ?, HCO;/CO:*) were monitored at several times’ steps, i.e. &ré 7
and 21 days. The adsorbed cationic populationhe@mtgillite samples were also determined by cation
displacement with Ni-ethylenediamine.

Results and modelling
Among the elements monitored during these expetisnéifferent behaviours may be distinguished:

- Cl behaves as a mobile element, meaning thst ot controlled by an equilibrium with
secondary minerals. In such leaching experimentdilm elements diffuse out of the matrix porosity
and their concentrations in the external fluid @ge in proportion to the solid/liquid ratio. Ttese of
SO, is more complex because, in sedimentary rockéeamt three different reservoirs exist: matrix
porosity, sulphide- and sulphate-bearing minerashe present study, the $®ehaviour cannot be
accounted for by considering a single source;



- Ca and Mg are quickly constrained by carbonaegmrdless of the liquid/solid ratio;

- other elements such as Na and K are releassalition following the ion-exchange equilibria
with surface minerals.

Finally, it is possible to compare the measuredcentrations of major elements in the leachates with
theoretical concentrations derived from the ionhexge properties of the rock and the dissolution
precipitation equilibria of selected mineral phadié® carbonates. Calculated concentrations are
generally in good agreement with measured onestewbathe amount of oxygen and even when the
partial pressure of CQOs not fixed (See for example figure 1). So, wa cansider that the retention
model built up for the Tournemire argillite is daféntly robust to describe the chemical reactiity
the argillite. Therefore, it is possible to caldalthe chemical composition of the pore-water prese

the Tournemire argillite in “equilibrium” conditian as well as the composition of fluids resultifay,
example, from an oxidizing disturbance.
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Figure 1: Comparison of calculated concentratioite measured ones in leaching experiment, with O
~ 1000 ppmand pCQ not fixed, for two solid/liquid ratios (1.0 andblg/ml).
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