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Analysis of one-dimensional organic contaminants diffusion through composite liner under time-dependent concentration

conditions
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Abstract: An analytical solution for one dimensional organic contaminant diffusion through composite liner is derived regarding the change of the concentration of
organic contaminant in the landfill with time. The model accounts for the arbitrary initial condition and the conditions of zero concentration and zero mass flux on the

bottom boundary. The background contaminant concentration of the media is also considered in the model.The results obtained by the presented analytical solutions
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agree well with the experimental results presented in literature papers. When the diffusion coefficient of the geomembrane is 1.0x103 m2.s! and the partition

coefficient of the geomembrane is 50,the diffusion barrier of the geomembrane can be neglected for the composite liner recommended in the American standard.

When the diffusion coefficient of the geomembrane is 1.0x10 2 m?.s™ and the partition coefficient of the geomembrane is 5,the diffusion barrier of the

geomembrane can be neglected for the composite liner recommended in the American standard. The mass flux at the base of the composite liner is found to be
sensitive to the partition coefficient and less sensitive to the diffusion coefficient of the geomembrane.
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