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PRODUCT GUIDE

ATHLOS CNS PLASTICS

Introduction

Cabot Corporation has a long history as a leader in conductive carbon additives; we
have collaborated with our customers for over 135 years to drive innovation forward
and solve performance challenges. The global trend of electrification across multiple
industries and markets requires products to be lighter, smaller, thinner and more
conductive without sacrificing strength. ATHLOS™ carbon nanostructures (CNS),
Cabot's latest conductive carbon solution, deliver an exceptional combination

of conductivity, purity, electromagnetic interference (EMI) shielding and

mechanical strength for plastic applications.
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Benefits of ATHLOS™ CNS in Plastics

Increasing trends in electrification have created a demand for greater
connectivity, reliability and compliance with tight safety regulations
requiring advanced conductivity, mechanical integrity and EMI
shielding.

Transportation applications such as electronic control units, cameras,
radar, light detection and other sensors all need dependable
performance over time. Battery and thermal management systems
are increasingly requiring sophisticated design, which call for
complex formulations. Utilizing CNS in these applications enables
formulators the ability to meet their conductive and mechanical
requirements while reserving more space for other additives.

In the semiconductor packaging space, purity specifications continue
to become more stringent with metal and ion content requirements
tightening. While in communication, 5G base stations and wireless
connections need greater data transfers at faster speeds that are
challenged by electromagnetic compatibility (EMC).
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CNS enables plastics to deliver optimal conductive and EMI shielding
performance in next generation products. ATHLOS CNS facilitates
several key performance features including:

+ High electrical conductivity + Recyclability

+ Low electrical percolation * Purity
threshold

+ High EMI shielding performance

+ Formulation flexibility

+ Synergy with conductive/

+ Reinforcement nonconductive fillers

+ Light-Weighting
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ATHLOS" CNS Electrical Conductivity Performance

ATHLOS™ CNS significantly enhances the electrical conductivity of plastic compounds at
low loading levels. The electrical percolation thresholds of ATHLOS CNS are between 0.25%

and 0.5% by weight in various plastic systems. The percolation threshold of ATHLOS CNS is IN THIS GUIDE
significantly lower than typical conductive additives for plastics, e.g., carbon blacks (CB),
carbon fibers, and multi-walled carbon nanotubes (MWCNT). INTRODUCTION
BENEFITS
Electrical Performance of Conductive Additives in Polycarbonate
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Figure 1: Electrical percolation of CNS, MWCNT and a carbon black in polycarbonate. polycarbonate (PC) compound.
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Mechanical Properties

Due to its low percolation threshold, ATHLOS CNS enables an optimal

balance of conductivity and mechanical properties.

The unigue structure of CNS enables highly differentiated

reinforcement vs. other conductive carbon additives. As the market

for conductive plastics shifts to smaller, lighter, and thinner parts,
the need for high strength plastic compounds is becoming
increasingly critical.
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Figure 3: Comparison of notched impact strength at equivalent
conductivity utilizing different conductive additives in
polycarbonate compounds.
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Figure 4: Mechanical performance of conductive additives in

polycarbonate.
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Figure 5: Flexural modulus and flexural strength of polycarbonate
compounds with CNS vs. CNT.
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E M I S h | e | d I n g Modified IEEE 299 Standard (SHF), 1/8" Specimen

70
g 60
The success of a shielding material is a function its conductivity, o -
permeability, and geometry (thickness). ATHLOS CNS-containing §
>
products have excellent conductivity at low loadings, which enables § 40 PC/3 Wt.% CNT IN THIS GUIDE
more efficient EMI shielding properties over other conventional & 30
conductive additives in plastic compounds. ATHLOS CNS compounds g o /\/\/_/_/ INTRODUCTION
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have also been shown to be effective after being recycled, further g 0 PC/5 wt.% CB
differentiating them from more traditional fiber-based solutions. » / BENEFITS
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. Figure 7: EMI shielding performance of polycarbonate compound
ASTM DA335 Standard (UHF), 3mm Specimen filled with CNS, CNT or CB at super-high frequencies (SHF). EMI SHIELDING
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Figure 6: EMI shielding performance of polycarbonate compounds Figure 8: EMI shielding performance of different polymer

filled with CNS vs. carbon fiber at ultra-high frequencies (UHF). compounds with CNS at super-high frequencies (SHF).
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ATHLOS" CNS Additional Value

With increasingly stringent performance requirements for electronic technologies, plastic compounders

have been tasked with developing advanced formulations. Because ATHLOS CNS can achieve conductivity
with less than 1% loading, compounders have more formulation space to focus on other additives, enabling IN THIS GUIDE
the flexibility required for delivering smaller, thinner, and lighter conductive parts.

. _ _ _ INTRODUCTION
Since ATHLOS CNS contains »97% carbon and only needs to be loaded at a fraction of the loading of other
carbon based solutions like multiwalled CNTs and conductive carbon black, it is an excellent choice for BENEFITS
applications requiring high levels of purity, for example battery casings, trays, and other parts as well as
plastic parts like wafer carriers and trays used in clean room applications for semi-conductors. ELECTRICAL CONDUCTIVITY
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IN THIS GUIDE

INTRODUCTION
: : o : - BENEFITS
For more information about ATHLOS™ CNS, contact your Cabot representative or visit
cabotcorp.com//solutions/products-plus/advanced-carbons/carbon-nanostructures ELECTRICAL CONDUCTIVITY
NORTH AMERICA SOUTH AMERICA EUROPE MIDDLE EAST & AFRICA ASIA PACIFIC JAPAN
Cabaot Corporation Business Cabot Brasil Industria Cabot Specialty Chemicals Cabot Dubai Cabot China Ltd. Cabot Specialty Chemicals Inc. REINFORCEMENT
and Technology Center e Comericio Ltda. Coordination Center P.0. Box 17894 558 Shuangbai Road Sumitomo Shiba-Daimon Bldg. 3F
157 Concord Road Rua do Paraiso 148 - 5 andar SIA Cabot Latvia Jebel Ali Free Zone Shanghai 201108 2-5-5 Shiba Daimon, EMI SHIELDING
P.0. Box 7001 04103-000 Sé&o Paulo, 101 Mukusalas Street LOB 15, Office 424 China Minato-ku
Billerica, MA 01821 - USA Brazil Riga, LV-1004, Latvia Dubai T +86 21 5175 8800 Tokyo 105-0012
Technical service T +5511 2144 6400 T +371 6705 0700 United Arab Emirates F +86 21 6434 5532 Japan ADDITIONAL VALUE

T+1800 462 2313 F +55 11 3253 0051 F +371 6705 0985 T +371 6705 0700 T +81 36820 0255 _
Customer service F +371 6705 0985 F +81 3 5425 4500
T+1678 2971300

F +1678 2971245

The data and conclusions contained herein are based on work believed to be reliable, however, Cabot cannot and does not guarantee that similar results and/or conclusions will be obtained by others.

This information is provided as a convenience and for informational purpases only. No guarantee or warranty as to this information, or any product to which it relates, is given or implied. This information may contain
inaccuracies, errors or omissions and CABOT DISCLAIMS ALL WARRANTIES EXPRESS OR IMPLIED, INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AS TO (i) SUCH INFORMATION, (ii) ANY PRODUCT OR
(i) INTELLECTUAL PROPERTY INFRINGEMENT. In no event is Cabot responsible for, and Cabot does not accept and hereby disclaims liability for, any damages whatsoever in connection with the use

of or reliance on this information or any product to which it relates.

The ATHLOS name is a trademark of Cabot Corporation.

© 2022 Cabot Corporation.
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