
 

From the inventors of needle punched thermall y 
locked Geosynthetic Clay Liners and now polyethylene 
coated GCL with options for coating thickness and 
coating texture. The polyethylene is extrusion applied to
form an intimate bond with the Bento�x® GCL substrate.  

This innovative development reduces the risk o f
desicc ation,  c ation exchange,  gas  emission an d
potential  b entonite erosion loss  issues of  many 
competitor GCL that use glue applied, thin �lm shee t
membranes that attempt to address these issues.



Historical Perspective of  in Australia

is a shear strength transmitting geosynthetic clay liner. The product consists of a high quality sodium bentonite powder encapsulated 
between an upper and lower layer of geotextile. The  products are continuously needle punched through all components and  then will be 

Innovation of the  Product
 GCL with a speciality polyethylene 

extruded coating directly applied during the manufacturing process.  These products are known as  X2 NSP4900 and X5F NSP4900. 

Additional product features include a range of applied coating thicknesses ensuring extremely low hydraulic conductivities. A unique optional texturing pattern 
ensures high interface friction values that assist in overcoming potential instability issues of the GCL on steep slopes.

of sealing applications in a wide range of soil types. Additional supporting information is available from Global Synthetics.

The Original Invention

Manufacturing Schematic – Needle-punched GCL

The Latest Innovation

Manufacturing Schematic – Needle-punched GCL
with Additional Polyethylene Coating
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Sodium Bentonite Properties

Geosynthetic Clay Liners contain a sodium bentonite powder that is processed to exceed all requirements of local Australian and International 
standards for bentonite quality.  The use of a powdered sodium bentonite ensures positive hydration and hence compliant sealing properties.  

PROPERTY TEST METHOD  UNITS  VALUE  

Bentonite Par cle Size
 

Dry Screen
 

   % passing 75 microns
 

 
 80

 

 
Swell Index  ASTM D5890  2

 
mL/2g   24  

Fluid Loss  ASTM D5891  3 mL  18  

Montmorillonite Content of  Bulk Sample  XRD Quan ta ve 
Mineralogy Analysis 4  % Bulk Sample 70 

Montmorillonite Content of
 

 Bulk Sample- Methylene Blue 
VDP69 (Methylene Blue)5 

mg/g  300 

Calcium Carbonate Content 
(CaCO3) 

XRD Quan ta ve 
Mineralogy Analysis 6 % Bulk Sample  2 

Polymer Add
  

Nil Addi ve  Manufacturers Statement Nil 
Polymer Addi ves 

Ca on Exchange Capacity Methylene Blue c mol/kg or 
meq/100g   70 

Test Method Explanation

Note 1- Bentonite Particle Size

Note 2- Swell Index

generally inversely proportional to GCL permeability. Generally the higher the swell index the lower the GCL permeability.

Note 3- Fluid Loss

value the lower the GCL permeability.

Notes 4 & 5- Montmorillonite Content

percentage of the bulk sample or as a size fractionated percentage such as less than 0.5 microns. Good agreement is obtained between chemical analysis of bentonite using 

method VDP69 and XRD methods of deriving montmorillonite content. The higher the montmorillonite content the better the performance of the GCL.

Note 6- Calcium Carbonate Content

Generally the calcium content must be kept to minimal levels as calcium montmorillonite has a much lower swelling potential than sodium montmorillonite. The presence of 

calcium can be determined by XRD methods and performed on a size fractionated percentage of the bentonite (≤ 0.5 micron fraction). 

of GCL either do not allow their use or warn strongly against use unless the manufacturer can fully substantiate long term performance of the candidate GCL.

Manufacturers Statement Nil 
Polymer Addi ves
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Grade NSP4900 

Additional edge impregnation of bentonite powder is placed 500mm wide along both longitudinal edges of the roll in the cover layer. A 300mm edge overlap line is placed on 
the carrier side of the GCL.

Grade X2 NSP4900
X= Coated
2= Polyethylene 200 gsm Coating (0.2mm nominal thickness)  

non-woven geotextile and the carrier layer (bottom) is a polypropylene woven geotextile. Following on from the needling process a liquid polyethylene coating of 0.2mm 

intimate contact with the GCL with excellent bond characteristics. 

impregnation of bentonite powder is placed 500mm wide along both longitudinal edges of the roll in the cover layer. A 300mm edge overlap line is placed on the coated side of 
the GCL.

The innovative use of a composite GCL/polyethylene  coating ensures extremely low permeabilities less than 1x 10       m/sec  and meets the requirements of GRI 

Grade X5F NSP4900
X= Coated
5= Polyethylene 500gsm Coating (0.5mm nominal thickness)
F= textured frictional surface.    

non-woven geotextile and the carrier layer (bottom) is a polypropylene woven geotextile. Following on from the needling process a liquid polyethylene coating of 0.5mm 

intimate contact with the GCL with excellent bond characteristics. 

impregnation of bentonite powder is placed 500mm wide along both longitudinal edges of the roll in the cover layer. A 300mm edge overlap line is placed on the coated side of 
the GCL. The innovative use of a composite GCL/polymer coating ensures extremely low permeabilities less than 1 x 10        m/sec and meets the requirements of GRI 

Additionally a highly textured surface is provided to increase interface shear of this GCL. 

GCL Properties & available grades

Product Selection Notes and Limitations

(1) Where there is the risk of Ion exchange from the subgrade, high salinity in the ground water, a harsh leachate, or potential for desiccation beneath a wrinkled geomembrane, possible bentonite erosion on slopes, or when

barrier.

Suggested product grade Further analysis required Optional product grade

-14

-14

Application Grade

Base lining
Flat or shallow slope
Side slopes > 1V:2H
Capping

Flat or shallow slope
Slopes > 1V:2H
Liquid/leachate Containment

Product Selection Notes and Limitations

(1)     Where there is the risk of Ion exchange from the subgrade, high salinity in the ground water, a harsh leachate, or potential for desiccation beneath a wrinkled geomembrane, possible bentonite erosion on slopes, or when  

         barrier.

Optional product grade



1 MaxARV = Maximum Average Roll Value - a MaxARV value is de�ned as the Mean or Typical values  plus  2 standard deviations.
2 MARV = Minimum Average Roll Value – a MARV is de�ned as the Mean or Typical values less 2 standard deviations . 

Carrier



Our commitment to Quality

NAUE does not chemically modify the sodium bentonite that is used in any of our GCL’s 
ensuring  

that test standards are maintained at the highest levels. State of the art test equipment is used to ensure repeatable quality product is produced and that our 

precautions are from current best practice guidelines;  

EPA VICTORIA 
 Best Practice Environmental Management (BPEM) Publication 788.2, 2014 – page 93: Appendix     E2.1.1.2 – Bentonite Form;

durability”

THE GEOSYNTHETIC RESEARCH INSTITUTE (GRI) - USA
 GRI-GCL5, 2013 – page 23: Clause 11.7 - Design Considerations for Geosynthetic Clay Liners (GCLs) in Various Applications;

“… 

environmental impact. If polymers are added they should be noted in the product data sheets.”

ENVIRONMENT AGENCY (EA) - UK 

“… Some GCL manufacturers use additives to enhance certain characteristics such as initial swell and leachate resistance in reinforced GCLs, or  in the form of glues in 

demonstrate their nature, suitability, and long term durability. Manufacturers must provide details of all additives used in the manufacture of their GCLs. Where the 

additive is a polymer, you must ascertain the manufacturer has not used excess polymer during the manufacture of the GCL. Excess polymer can cause excessive swelling of 

 





 is a registered trademark of NAUE GmbH & Co. KG 

      
    
    

Austral ian Company
Global Expertise

SYDNEY BRISBANE PERTH     MELBOURNE ADELAIDE  
P: (02) 9725 4321 P: (07) 3865 7000  P: (08) 9459 4300 P: (03) 9791 1772 P: (08) 8384 8894
F: (02) 9725 4304 F: (07) 3865 4444 F: (08) 9459 4311 F: (03) 9791 1776 F: (08) 8384 3886

E: info@globalsynthetics.com.au   |   www.globalsynthetics.com.au

DISCLAIMER : All information provided in this publication is correct to the best knowledge of the company and is given out in good faith. 
The information presented herein is intended only as a general guide to the use of such products and no liability is accepted by Global 
Synthetics Pty Ltd and Global Synthetics QLD Pty Ltd for any loss or damage however arising, which results either directly or indirectly 

from the use of such information. Global Synthetics Pty Ltd and Global Synthetics QLD Pty Ltd have a policy of continuous development so 


