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Modelling diffusion of sorbing cations in Opalinus Clay
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Multi-site surface diffusion model
Conclusion

The process of surface diffusion (SD) was newly

implemented in the transport code FLOTRAN (Lichtner, . . :
2007). SD accounts for a (partial) mobility of sorbed cations The surface diffusion model successfully describes the

on site i. Pore and surface diffusion can be combined in a Na and Sr diffusion in Opalinus Clay. The estimated

single effective diffusion coefficient (Gimmi & Kosakowski, mobilties agree well with literature values.
2011):

(with porosity &, tortuosity Tt for each

pathway and T, = ts , mineral density
D n Z 0S; UsiDo Ppa, diffusion coefficient Dy in water, ACknOWledgement
— 'pbd ' derivative of the sorption isotherm ] ] ] ] ] ] ]
¢ l 0C  Ts  55/90). This project is funded by the Swiss National Science Foundation.

The relative surface mobility u, has to be derived from
experiments. References

Delage, P.; Cui, Y.J. and M. Tang (2010). Clays in radioactive waste disposal. Journal of Rock Mechanics and
. . Geotechnical Engineering 2(2): 111-123.

Flgure 4: Schematic Gimmi, T. and G. Kosakowski (2011). How Mobile Are Sorbed Cations in Clays or Clay Rocks? Environmental

representation of pore Science & Technology 45(4): 1443-1449.

and surface diffusion in Lichtner, P. .(2007) FLOTRAN User's Manual: Two—phase nonlsother.mal coupled thermal-hydrologlc-chemlc.al
(THC) reactive flow and transport code, Version 2. Los Alamos National Laboratory, Los Alamos, New Mexico

d Clay pore Van Loon, L.R.; Soler, J.M.; Mdller, W.; Bradbury, M.H. (2004). Anisotropic Diffusion in Layered Argillaceous
Rocks: A Case Study with Opalinus Clay. Environmental Science & Technology 38(21), 5721-5728

External surface — o® @

@)
Cations —% ®

Pore space



