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GENERAL INFORMATION

Introduction:

Added in thermoplastics, Graphistrength” multi-wall carbon nanotubes (MWNT) bring numerous benefits to
applications that require precisely controlling the electrical conductivity while optimally retaining the
mechanical and physical properties of the matrix.

However, desired properties are achieved only if the proper degree of MWNT dispersion is ensured. In order
to help its customers and ensure consistent performances, Arkema performs the initial dispersion of MWNT in
various thermoplastic matrices. These Graphistrength” Masterbatches can be easily diluted to the final
concentration without any MWNT re-agglomeration.

Masterbatch description:

All of Graphistrength” Masterbatches contain perfectly dispersed MWNT at a typical concentration of 20% by
weight. Graphistrength” Masterbatches are manufactured under specific mixing and dispersion conditions that
don't alter the original features of MWNT.

Graphistrength” Masterbatches are now available in various polyamide matrix polymers.

Other Masterbatches are also developed in the Arkema’s facilities. For other matrices under your
consideration, contact us to get more information.

Masterbatch dilution:

The dilution of Graphistrength” Masterbatches into high quality compounds can be achieved with standard
equipments used in thermoplastics compounding such as twin-screw extruders. In some cases, optimizing
process conditions may be necessary to get well-dispersed compounds. More information is provided in our
Dilution Guide of Graphistrength” Thermoplastic Masterbatches.

Generally, typical final MWNT loadings in compounds are in the range 1 to 5 wt% depending on the matrix
and the targeted performances.

Benefits:

Compounds prepared from Graphistrength” Masterbatches may have various levels of electrical conductivity
depending on MWNT loading, processing methods and conditions.

In the range of electrostatic discharge (ESD) protection, values may be easily adjusted from more than 1x108
Q.cm (antistatic properties) up to below 1x10% Q.cm (electromagnetic interference/radiofrequency interference
shielding properties). The ESD properties obtained with Graphistrength” Masterbatches are outstandingly
consistent and uniform.

Thanks to their low loading, and very small size, Graphistrength” MWNT offer several additional advantages:
smooth surface aspect, low increase in density and, high preservation of the neat matrix’s ductility and
mechanical properties. With low particulate generation, Graphistrength® MWNT are also ideal fillers for
applications where cleanliness is key.
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Applications:

Graphistrength™ Masterbatches are particularly suited to applications where stringent requirements, in terms
of cleanliness, permanent electrostatic dissipation, and perfect surface finish, are in place, such as:

¢ Electronics (semi-conductors and ESD-sensitive components handling, housings of electronic

devices)
* Industrial packaging

¢ Automotive applications (fuel systems)
* Plastic panels destined to electrostatic painting without using a conductive primer

Typical percolation curve:
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Health and Safety:

Graphistrength” Masterbatches are provided in pellet form where MWNT are strongly embedded.
Graphistrength™ Masterbatches don’t present any specific health risk when using in thermoplastic processing.
For more information, please refer to the Material Safety Data Sheets.

Contacts:
 www.graphistrength.com
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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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