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Fig. 2 Diffusion concentration distribution of Ca®* at different times
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COMSOL simulation of solute diffusion and infiltration behavior of
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Abstract Regarding to the chemical break-down of the geosynthetics clay liner (GCL) in landfill, the diffusion
behavior and the failure mechanism was numerically studied to guide engineering practice. A serious of
COMSOL Multiphysics numerical model was developed based on the diffusion column tests. The effects of
chemical ionic species and concentrations, the water gradient and the overlying pressure on the diffusion
behavior of the GCL were investigated. A relationship between the hydraulic conductivity and diffusion
coefficient was exploded. The results demonstrated that the decays rate of anion diffusion was lower than that of
cations. The diffusion rate was gradually decreased with the time. The chemical diffusion accelerated the change
of the solution gradient. The porosity and diffusion coefficient can screen well the diffusion behavior of the GCL
with larger diffusion coefficients. Under a certain water gradient, the overlying pressure increased the chemical
diffusion through the GCL at the initial stage, and moved to a deeper position. The low and medium
concentrations influenced the area nearby the initial diffusion source. However, the initial diffusion source with
high concentration influenced a larger area. Therefore, the chemical diffusion and hydraulic performance of
GCL in a landfill project should be evaluated carefully according to the concentration of leachate, the type of
chemical ions, and the overlying pressure. The migration of pollutants should be monitored, especially relating
to the high chemical concentration and high-pressure condition. The research results provided a theoretical
reference for the application of GCL in landfills, as well as the risk assessment and early warning systems.

Keywords GCL,; diffusion behavior; the hydraulic conductivity; COMSOL multiphysics simulation
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