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ABSTRACT

Current waste disposal regulations require municipa and hazardous waste
landfills to be lined with clay or geomembranes to prevent the transport of
leachate from the landfill into the surrounding environment. Geomembranes
are nonpolar materials and are impermeable to liquids. Organic solvents in
the leachate may permeste the geomembrane by diffuson.  Especially many
industrial wastes in Taiwan are also treated by landfill. There are various
composition of organic solvent released from the leachate and the influence of
permeation and diffusion characteristics of geomembrane has taken on a
greater important.

In this study, permeation experiments using the ASTM F739 method were
conducted to investigate the permeation of eight neat organic solvents, such as
dichloromethane, 1,2-dichloroethane, chloroform, trichloroethylene, benzene,
toluene, styrene, ethyl benzene, through High Density Polyethylene (HDPE).
The result of the steady state permedation rates was found that highly
correlated to their molecular weight (r=0.668, p<0.001) and Henry’ s Law
constants (r=0.622, p=0.001).

Moreover, the diffusion coefficients were estimated by a one-dimensional
diffuson equation based on Fick's second law, and the solubilities of the
solvents in HDPE were determined by the steady state permestion rates.
The one-dimensiona transent model was able to smulate the permeation
concentrations and implied that equilibrium partition between organic solvent
and HDPE geomembrane was not achieved during the initial permeation.
The solubilities of organic solvents in the HDPE geomembranes obtained by

Immersion tests were not an appropriate boundary condition for permeation



smulation.

Finadly, it was found that the diffusion coefficients and solubility of
organic solvents were significantly correlated to their molecular weight and
polarity. Used to multiple regressions to establish an empirica model for
diffusion coefficients and solubility. These empirical models can be a basis
to smulate the permeation of landfills leachate through HDPE geomembrane.
This study will provide information on the extent of hydrocarbon permesations
in HDPE geomembranes as applied in evaluation the potential pollution of

landfills.

K eywor ds: geomembrane, permeation, high density polyethylene (HDPE),

ASTM F739, diffusion coefficient, solubility
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