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Fig.1 Schematic diagram of the calculation model
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Table 1 Summary of calculation parameters
R n R, D(m?/s) A()/(m-s-C)) C.(J/(kg-C)) Dy(m/(s-C)) L(m) Co(mg/L)
B 0.54 3.24 8 x10°1 2.1 3 x10° 4.32x10°"2 1 1
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Fig.2 Comparison of concentration in the clay liner between under condition of

transient temperature and under the isothermal condition
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Fig.3 Variation in concentration at the base of clay

liner caused by transient temperature with time
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Fig.4 Effect of R, on concentration at the base
of clay liner caused by transient temperature
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Fig.5 Effect of L on concentration at the base

of clay liner caused by transient temperature
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An analysis of organic contaminant diffusion through clay

liner under the condition of transient temperature
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Abstract; Temperature gradient in clay liner is formed in the migration of heat which is generated by waste

degradation in landfills. The contaminant migration is induced by temperature gradient. In this paper, a 1-D

model for analyzing organic contaminant diffusion through clay liner under the condition of transient temperature

is established on the basis of the theory of porous thermodynamics and the transportation theory. The influence

by temperature gradient on organic contaminant diffusion is considered in the model. Furthermore, separation of

variables is adopted to get the analytical solutions of the model. With this model, the migration of organic

contaminants in clay liner under the condition of transient temperature and under the isothermal condition are

compared. Concentration at the base of clay liner under the condition of transient temperature is higher than that

under the isothermal condition. Thus the model under the condition of transient temperature is safer. The

analytic method can be used for evaluating experimental results and design of landfill liners. Increasing the

retardation factor and thickness of the clay can reduce contaminant diffusion caused by transient temperature.

Key words:landfill; transient temperature ; diffusion; organic contaminant; analytic solution
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