
GSE geomembranes are made of high quality, virgin 
polyethylene which demonstrates excellent chemical 
resistance. GSE polyethylene geomembranes are 
resistant to a great number and combinations of 
chemicals. It is this property of (HDPE) high density 
polyethylene geomembranes that makes it the lining 
material of choice.

In order to gauge the durability of a material in 
contact with a chemical mixture, testing is required in 
which the material is exposed to the chemical environ-
ment in question. Chemical resistance testing is a very 
large and complex topic because of two factors. First, 
the number of specific media is virtually endless and 
second, there are many criteria such as tensile 
strength, hardness, etc. that may be used to assess a 
material’s resistance to degradation. 
   The chemical resistance of polyethylene has been 
investigated by many people over the past few 
decades. We are able to draw from that work when 
making statements about the chemical resistance of 
today’s polyethylene geomembranes. In addition to 
that, many tests have been performed that specifically 
use geomembranes and certain chemical mixtures. 
Naturally, however, every mixture of chemicals 
cannot be tested for. As a result of these factors, 
GSE published a chemical resistance chart, demon-
strating general guidelines. 
   Polyethylene is, for practical purposes, considered 
impermeable. Be aware, however, that all materials 
are permeable to some extent. Permeability varies 
with concentration, temperature, pressure and type of 
permeant. The rates of permeation are usually so low, 
however, that they are insignificant. As a point of 
reference, polyethylene is commonly used for packag-
ing of several types of materials. These include gaso-

line, motor oil, household cleaners (i.e. bleach), 
muratic acid, pesticides, insecticides, fungicides, and 
other highly concentrated chemicals. Also, you should 
be aware that there are some chemicals which may 
be absorbed by the material but only when present at 
very high concentrations. These include halogenated 
and/or aromatic hydrocarbons at greater than 50%; 
their absorption results in swelling and slight changes 
in physical properties such as increased tensile 
elongations. This includes many types of fuels and 
oils. Recognize that this action, however, does not 
affect the liner’s ability to act as a barrier for the mate-
rial it is containing. 
   Since polyethylene is a petroleum product, it can 
absorb other petroleum products. Like a sponge, the 
material becomes slightly thicker and more flexible 
but does not produce a hole or void. However, unlike 
a sponge, this absorption is not immediate. It takes a 
much longer time for a polyethylene liner to swell than 
it does for a sponge. The exact time it takes for swell-
ing to occur depends on the particular constituents 
and concentrations of the contained media. However, 
a hole would not be produced. Also, this absorption 
is reversible and the material will essentially return to 
it’s original state when the chemical is no longer in 
contact with the liner.
   With regard to typical municipal landfills in the 
United States, legally allowable levels of chemicals 
have been demonstrated to have no adverse affect on 
polyethylene geomembrane performance. The very 
low levels of salts, metals and organic compounds do 
not damage polyethylene. A double-lined contain-
ment with a leachate (leak detection) removal system 
effectively prevents any significant, continuous expo-
sure of the secondary membrane to these materials 
and for practical purposes makes the total liner system 
even more impermeable. 
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