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ABOUT 
VIAFLEX

• We develop and manufacture thinner, lighter, 
and stronger product solutions to help solve 
application and product challenges across the 
globe

• Our solutions protect the environment – and 
customers’ assets

• We are fully integrated, providing products 
from pellet to plastic; from design through 
installation
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EVOH VS. 
POLYETHYLENE

Polarity



EVOH VS. 
POLYETHYLENE

Polar / Non-Polar

• EVOH is a polar molecule, making it a strong 

barrier to non-polar contaminants such as VOC’s.

• Polyethylene (PE) is a non-polar molecule and 

great barrier to polar molecules such as water.
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WHAT IS EVOH?
Polar Hydroxide Groups Stop VOC’s
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• A semi-crystalline thermoplastic 
resin (Ethylene Vinyl Alcohol)

• Excellent barrier to:
– Gasoline
– Oils
– Solvents
– Hydrocarbons
– Radon
– Methane
– PFAS/PFOA
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COMMON EVOH APPLICATIONS

EVOH 
USES



7-LAYER GAS/MOISTURE BARRIER
Strength and Durability of LLDPE with Gas Barrier Properties of EVOH

• Obtain best properties of both 
polymers (EVOH and Polyethylene)

• Unmatched barrier to:
– Water
– Radon
– Methane
– VOC’s
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GAS BARRIER 
GEOMEMBRANES

How are they different than standard 
geomembranes?

• True Gas Barrier membranes contain a center 

core of EVOH, Nylon or Metallized/Aluminum film 

which is over 300 times less permeable to VOC’s
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PERMEABILITY COMPARISONS
Permeability of Select Gases Through EVOH and HDPE
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Gas EVOH* HDPE**

cc.20µm / m2.day.atm

Oxygen 0.25 2300

Nitrogen 0.019 190

Carbon Dioxide 0.6 17520

Sulfur Dioxide 0.3 21840

Methane 0.4 2845

Conditions: 23ºC, 0% Relative Humidity
* ASTM D1434 – 32mol% Et. EVOH
** Permeability Properties of Plastics and Elastomers, Massey, 2nd Edition Edgard Chow, 10th IGC, Berlin, 23 Sept 2014



BROWNFIELD
PCE / TCE

• Draft Evaluation of diffusion of PCE and TCE 

through high-performance geomembranes

Vanessa di Battista and Dr. Kerry Rowe
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20 MIL EVOH GEOMEMBRANE
VS. 60 MIL HDPE GEOMEMBRANE
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Permeance Difference

• Benzene = 312x Lower

• Toluene = 517x Lower

• Ethylene Benzene = 402x Lower

• M & P Xylenes = 452x Lower

• Oxylene = 428x Lower



ONGOING TESTING
Rebecca S. McWatters1 and R. Kerry Rowe, F.ASCE2
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Table 8. Permeation Coefficients (Pg) for EVOH Thin Films, Coextruded LLDPE/EVOH Geomembrane, and Traditional LLDPE and HDPE Geomembranes

Geomembranes (EVOH Content)

Contaminant
LLDPE geomembranea

(0 mol%), Pg X 1014

(m2 • s-1)

HDPE geomembraneb

(0 mol%), Pg X 1014

(m2 • s-1)

EVOH Thin Film (32 mol%), 
Pg X 1014 (m2 • s-1)

EVOH Thin Film (44 mol%), 
Pg X 1014 (m2 • s-1)

EVOH Layer in Coextruded 
Geomembrane (38 mol%), 

Pg X 1014 (m2 • s-1)c

Benzene 7,000 1,000 19 2.3 0.4

Toluene 11,000 3,000 25 2.6 0.5

Ethylbenzene 8,000 5,000 13 1.6 0.6

m&p-Xylenes 9,000 6,000 11 1.5 0.7

o-Xylene 8,000 4,000 11 1.4 0.4

a McWatters and Rowe (2010).
b McWatters (2010).
c EVOH layer best estimate.



ONGOING TESTING
Rebecca S. McWatters1 and R. Kerry Rowe, F.ASCE2

14

Table 1. PFOA and PFOS best estimate Dg, Sgf, and Pg values for LLDPE and CoEx membranes at multiple temperatures

Material Temp. PFOA PFOS

(℃)
Dg

(x10-16m2/s)
Sgf
(-)

Pg
(x10-16m2/s)

Dg
(x10-16m2/s)

Sgf
(-)

Pg
(x10-16m2/s)

0.75 mm LLDPE 23 ≤10 0.9-1.4 ≤9-13 ≤6.5-6.7 2.8-5.3 ≤19-34

0.75 mm LLDPE 35 ≤9.3-10 0.9-1.4 ≤9-13 ≤7.6-7.8 2.8-5.3 ≤22-40

0.75 mm LLDPE 50 ≤10-19 0.9-1.4 ≤14-19 ≤9.8-9.9 2.8-5.3 ≤27-52

0.75 mm CoEx EVOH 23 - - ≤8.6 - - ≤6.8

0.75 mm CoEx EVOH 35 - - ≤11 - - ≤8.3

0.75 mm CoEx EVOH 50 - - ≤10 - - ≤8.2

*38 mol% et. EVOH film removed from the 0.53 mm LLDPE with EVOH GM



BOYD RAMSEY WHITE PAPER
“Containment of PFAS Type Materials with Geomembranes”
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The testing clearly indicates that the standard of practice for PFAS type containment is the use of 
multilayer (Ethylene vinyl alcohol) containing geomembranes, offering a two order of magnitude 
improvement in barrier properties.

Finally, it should be noted that a potential strategy that may be most appropriate at this time is one 
of mitigation rather than remediation. Covering contaminated areas, even those with footprints of 
20 or more hectares is often a reasonable and best-practice plan for eliminating additional water 
intrusion and minimizing or halting the spread of some contaminates/sites. This option merits 
consideration.



DETAILED 
INSTALLATION 
INSTRUCTIONS

16



QUESTIONS?

Thank you!
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