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An experimental versus numerical approach to determine capability of Archie's law to explain impact of evolving porosity on diffusivity

A.

Porosity

𝜌 𝑑 (g.cm -3 ) is the dry density 𝜌 𝑠 (g.cm -3 ) is the grain density

Mineral perturbation impact on diffusivity

𝑚 is the cementation factor (-) (property of intact porous material) 𝐷 𝑒 is the effective diffusion coefficient (m 2 .s -1 ) 𝐷 𝑜 is the diffusion coefficient in bulk water (m 2 .s -1 ) 𝜙 is the porosity (-)
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Can empirical Archie's law reproduce mineral perturbation impact on diffusivity for a complex system such as claystones? 

 K d (Ca 2+ & Ba 2+ ) = 0 ml.g -1
Properties @ 𝜌 𝑑 =1.7 g.cm -3

 Total porosity: 36 %  Anionic accessible porosity: 36 %  weak negative surface charge (CEC = 38 meq.kg -1 )

 K d (Ba 2+ ) = 3 ml.g -1
Properties @ 𝜌 𝑑 =1.9 g.cm 

  Diffusion of ionic species Negatively surface charged clayey minerals Sorption of cationic species and exclusion of anionic species Clay properties essential to delay radionuclide transport into surrounding geosphere How such chemical impacts observed at labscale can be extrapolated for repository space and time scales?



  No alteration in cations/anions diffusion  2% of coccolithos as macro-porosity

- 3 

 3 Total porosity: 29 %  Anion accessible porosity: 19%  Negative surface charge (CEC = 225 meq.kg -1 )  K d (Ba 2+ ) = 9 ml.g -1 Cocolithos Grain matrix | PAGE 4What is the impact of spatial variability on studied mineral perturbation and subsequently on diffusivity of water tracers? led to similar total porosity reduction Why barite impact more on diffusivity than gypsum?

  

Code prediction: Reactant contribution to precipitation

Code prediction: Precipitation impact on diffusivity

Upstream

DISCUSSION: WHAT IS THE IMPACT OF SPATIAL VARIABILITY ON EVOLUTION OF MINERALS?