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Introduction:  
 
Added in thermoplastics, Graphistrength  multi-wall carbon nanotubes (
applications that require precisely controlling the electrical conduct
mechanical and physical properties of the matrix.  
However, desired properties are achieved only if the proper degree of M
to help its customers and ensure consistent performances, Arkema perfor
various thermoplastic matrices. Naturally, it’s also important that the Grap
the final concentration be done in optimal conditions. This paper gives som
step.  
 
Masterbatch description: 
 
All of Graphistrength  Masterbatches contain perfectly dispersed MWNT 
weight. Graphistrength  Masterbatches are manufactured under specific m
don’t alter the original features of MWNT. 
 
Masterbatch dilution by extrusion / compounding: 
 
The dilution of Graphistrength  Masterbatches into high quality compou
equipments used in thermoplastics compounding assuming that their mix
extruders or kneaders have been successfully used in Arkema’s facili
loadings in compounds are in the range 1 to 5 wt% depending on the matr
 
Key parameters for masterbatch dilution: 
 

• Viscosity 
Figure 1 on the next page shows the viscosity of Graphistrength Masterb
compounds at different shear rates. Graphistrength Masterbatch and
magnitude higher than the neat polymer and exhibits a strong shear thinni
This behavior is typical with MWNT and clearly conditions the selectio
extruders. 
 

• Selection of the matrix for dilution 
All the data we got in our compounding facilities show that it’s better to us
Graphistrength  Masterbatches. With low viscosity resins, it’s easier to g
of MWNT is optimal. As a consequence, the electrostatic discharge (ESD
loadings of MWNT. 
 

• Temperature 
The temperature in the extruder must be as high it is possible for the ther
good way to lower viscosity and improve dilution and dispersion of MW
direct consequence on the ESD properties of the compounds. 
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• Other parameters 
o Screw profile: The data we got in our compounding facilities show that screw profiles 

with very high shearing effect must be prohibited. The screw profiles typically used 
for polymer alloys can be successfully applied.  

o Processing of dried polymers is preferable. Graphistrength  Masterbatches are dried 
and sent in hermetic packaging. If you keep it open during a long time, it is better to 
dry Graphistrength Masterbatches again (see the typical drying conditions in the 
Technical Data Sheets).  

 
Compounds processing: 

 
The dilution of Graphistrength  Masterbatches provides high quality compounds, which can then be 
processed on most equipments (extrusion, blow molding, injection molding). 
Here also the process conditions have to be optimized and a high temperature is particularly requested to 
ensure optimal ESD properties. 
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Figure 1: Viscosity of Graphistrength  C M1-20, PA12 and diluted compounds as a function of
shear rates. These curves are intended solely for indicating the viscosity evolution with MWNT content but they don’t replace the
reader’s own evaluations and experimentation 
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• www.graphistrength.com 

 
• Europe  
Arkema France –  
Tel.: + 33 (0)5 59 92 66 07 
• Japan 
Arkema K.K. –  
Tel.: + 81 (0)75 326 7520 
• North America 
Arkema Inc. –  
Tel.: + 1 610 878 6992 
 

 
The information contained in this document is based on trials carried out by our Research Centers and data 
selected from the literature, but shall in no event be held to constitute or imply any warranty, undertaking, 
expressed or implied commitment from our part. Our formal specifications define the limit of our 
commitment. No liability whatsoever can be accepted by Arkema with regard to the handling, processing, or 
use of the product or products concerned - which must in all cases be employed in accordance with all 
relevant laws and/or regulations in force in the country or countries concerned. 
The statements, technical information, and recommendations contained herein are believed to be accurate 
as of the date hereof.  Since the conditions and methods of use of the product and of the information 
referred to herein are beyond our control, ARKEMA expressly disclaims any and all liability as to any results 
obtained or arising from any use of the product or reliance on such information; NO WARRANTY OF 
FITNESS FOR ANY PARTICULAR PURPOSE, WARRANTY OF MERCHANTABILITY OR ANY OTHER 
WARRANTY, EXPRESSED OR IMPLIED, IS MADE CONCERNING THE GOODS DESCRIBED OR THE 
INFORMATION PROVIDED HEREIN. The information provided herein relates only to the specific product 
designated and may not be applicable when such product is used in combination with other materials, or in 
any process. The user should thoroughly test any application before commercialization.  Nothing contained 
herein constitutes a license to practice under any patent and it should not be construed as an inducement to 
infringe any patent and the user is advised to take appropriate steps to be sure that any proposed use of the 
product will not result in patent infringement. See MSDS for Health & Safety Considerations. 
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Arkema – 420, rue d’Estienne d’Orves – 92705 COLOMBES Cedex – France 

Tel.:  + 33 1 49 00 80 80 - Fax: 33 1 49 00 83 96 
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