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Diffusion Model of Multi-ions System in Charged Clay Medium
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Abstract: When the contaminant diffuses in the clay impermeable layer, it is necessary to study not only the activity of

the contaminant ions, but also the influence of clay materials carried with negative charge on the diffusion process of con-

taminant ions. In this study the activity coefficient was modified under the action of electric field and the electrochemical

potential description equation was introduced, finally a multi-ion system diffusion model for charged clay media was pro-

posed based on momentum balance. The finite element software COMSOL Multiphysics was used to conduct numerical

simulation to reveal the motion law of multi-ion system in clay liner. The numerical results show that the block effects

considering charged clay and ions activity on diffusion process become more and more obvious with the increase of initial

concentration of contaminant ions.

Keywords: multi-ions system; diffusion; activity; momentum balance; clay soil
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