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POROSITY MODEL FOR SIMULTANEOUS
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Both, a mono and a dual porosity model have been developed (1) to describe diffusion in bentonite as
function of compaction, which give similar results for the diffusion coefficients. There are little advantages
but more computation time for the dual porosity model compared to the mono-porosity model. A
significant change in paradigm has been proposed to describe diffusion accessible porosity in bentonite:
Only a single micro-porosity value is considered for anions, cations and neutral species. Hydration water
in the interlayers is considered as part of the solid phase and is not considered as a constitutive part of
overall porosity. Since hydration water takes part of the solid phase, it is now possible to explicitly account
for retention of HTO by formulating exchange between HTO and water in the interlayers.

In the adaptation of the model to experimental data, a single fit constant, the geometric factor G = 7 was
used, common to all ions and neutral species and for densities between 0.2 and 1.8 kg⋅dm-3. The only input
parameters to describe the effect of dry density on diffusion coefficients are the micro porosity (total
porosity minus interlayer porosity) and the hydration numbers of exchanging cations in the interlayers, both
of which can be measured by independent means (DRX, water sorption isotherms, (Fernandez Diaz, 2004;
I.C. Bourg et al., 2006)).

The modelling of simultaneous mass transfer of HTO, Cs, Br and Ni has been undertaken. From the results
apparent diffusion coefficients were obtained. Effective diffusion coefficients can of course only be
compared to literature data if the the same porosity hypothesis is used for Da-De conversion as used in
literature (total porosity for anions and HTO, micro-porosity for anions). Then, the calculated apparent
diffusion coefficients for HTO match closely the measured values in the mentioned density range.
Considering large experimental data uncertainty the agreement between anion diffusion data and
calculations is acceptable, while a slight underestimation for Cs is observed at low bentonite densities.

The model can be applied directly to assess the mass transfer in argillite as function of smectite and total
water content. Comparison to HTO and anion transport under diffusive/advective conditions gave
reasonable representation of breakthrough curves in high pressure flow through experiments in percolation
cells.
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