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ABSTRACT

In order to prevent the transport of leachate from the landfill into the
surrounding environment, the lining system is the most important. HDPE
geomembranes are the most used as lining in Taiwan. Organic solvents in
the leachate may permeate through the geomembranes by diffusion.
Especially, industrial wastes are also treated by landfill in Taiwan. It is
important to concern the organic solvents released from the leachate permeate

the geomembrane.

In this study, permeation experiments and immersion tests were conducted
to investigate the permeation and immersion of eight pure organic solvents.
Comparisons were made between the immersion test and permeation
experiment. The steady state permeation rates determined by the ASTM
F739 method were significantly correlated to the immersion test, and their
diffusion coefficients and solubility coefficients also showed good
correlations (p<0.05). Therefore, the immersion test can be a simple and

rapid approach to measure the steady state permeation rate.

The diffusion coefficient and solubility were varied with the thickness of
geomembranes. It may be because of the different structure of HDPE
geomembranes. The diffusion coefficient and solubility were varied with the
temperature and fitted the Arrhenius equation and Van't Hoff equation.
Moreover, the modeling results indicated that the diffusion coefficients and
solubilities determined by the immersion tests were unable to assess the
chemicals permeation through geomembranes. And only permeation

experiment can be the situation of the geomembrane in landfill.

Keywords: geomembrane, High Density Polyethylene (HDPE), immersion,

permeation
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