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SPECIALTY CARBON BLACKS FOR
ADVANCED LEAD-ACID BATTERIES
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WHO WE ARE - ORION ENGINEERED CARBONS

Orion S.A. (Orion) is one of the worlds leading
suppliers of carbon black. We offer standard and
high-performance specialty carbon black for
coatings, printing inks, polymers, rubber and
batteries. Our high-quality gas blacks, furnace
blacks and lamp blacks enhance the perfor-
mance of lead-acid batteries. Orion has served
the global lead-acid battery industry with high
quality specialty carbon black since the 1970s.
With this extensive experience, Orion has deve-
loped a broad product portfolio to support global
lead-acid battery manufacturers.

With over 1600 employees worldwide, Orion
operates 15 global production sites and 4 applied
technology centers, focusing on quality supply
and collaborative partnerships with customers.
Common shares of Orion are traded on the New
York Stock Exchange under the symbol OEC.

CARBON BLACK FOR ADVANCED LEAD-ACID BATTERIES

Carbon black as a conductive additive has been
used in negative active mass (NAM) electrodes
of automotive batteries and industrial batteries
for several decades. In standard lead-acid batte-
ries, carbon black can improve the electrical con-
ductivity of the electrode, increase the formation
efficiency and reduce the residual sulfate level.

It also improves the electrical conductivity at the
end of discharge, when the content of isolated
PbSO, crystals in NAM increases substantially.

New demands for batteries

Fast charging
for e.g. regenerative breaking

Maintenance free and long-life
due to low-water consumption

Higher endurance for multiple
tasks in hybrid vehicles

In the 21st century, advanced lead-acid battery
technology has been developed to meet the
significantly increased requirements for emerging
start-stop/hybrid electric vehicles and stationary
energy-storage application, which include high
dynamic charge acceptance (DCA) and long cycle
life during micro-cycling at partial state of charge.
The main feature of this technology is to use a
conductive carbon enhanced negative electrode.
Our novel PRINTEX® kappa family of products is
dedicated for advanced lead-acid battery techno-
logy, to enable the batteries to achieve high DCA
performance and maintain acceptable water loss.

Battery performance parameters
needing to be enhanced

Dynamic charge acceptance
(DCA)

Water loss

Long cycle life
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PORTFOLIO OF LEAD-ACID BATTERY GRADES

Orion offers a wide range of specialty carbon blacks designed to meet the demands and improve the performance of standard and
advanced lead-acid batteries.
PRODUCT TYPE DOSAGETO APPLICATION

SLI EFB AGM  wt%

Products for advanced lead-acid batteries

PRINTEX® kappa 210 () @® -04-10

PRINTEX® kappa grades are optimized for high DCA and controllable
PRINTEX® kappa 220 () @® -04-10 water loss to meet even the highest demands for advanced lead-
acid batteries (automotive, stationary, motive, and 2-wheeler).

PRINTEX® kappa 240 () @ -~04-10

Product for standard/advanced lead-acid batteries

Orion LAMP BLACK 101 has exceptional purity and unique broad
LAMP BLACK 101 () () @® -01-1 particle size distribution for easy processing and low water loss. Sui-
table for both standard and advanced lead-acid batteries.

Products for standard lead-acid batteries

PRINTEX® G (] @® -~01-02
Orion PRINTEX® grades have excellent purity and quality, proven

PRINTEX® MV () ~0.1-0.2 over decades in multiple applications including automotive, motive,
2-wheeler and uninterruptable power supply.

PRINTEX® 300 o ~0.1-0.2
Improves dynamic charge acceptance by up to 60 %. Optimizes water loss without sacrificing charge acceptance.
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Orion has a dedicated global energy systems
team with the expertise to engage in joint
development activities with our customers and
provide technical product support. For more
information please contact us.
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THE AMERICAS EUROPE/ MIDDLE EAST/ AFRICA  ASIA PACIFIC

Orion Engineered Carbons LLC Orion Engineered Carbons GmbH Orion Engineered Carbons (China) Investment Co,, Ltd.

1700 City Plaza Drive, Suite 300 Frankfurter StraBBe 60 - 68 Room 2301, 2302, 2307, BM InterContinental Business Center
Spring, TX 77389 65760 Eschborn 100 Yutong Road, Jing'an District, Shanghai 20007

USA Germany P R.China

Phone +1 832 445 3300 Phone +49 6196 771 929 100 Phone +86 21 6107 0966

AMERICAS@orioncarbons.com EMEA@orioncarbons.com APAC@orioncarbons.com

INCORPORATED IN LUXEMBURG

Orion S.A,, 6, Route de Tréves, 2633 Senningerberg, Luxembourg, Phone +352 270 48 06 0

All statements and information given herein by Orion Engineered Carbons GmbH as well as its affiliates, including for example Orion S.A. (“Orion”), are provided for information purposes only
and are provided as of the date of this document. They are based on the knowledge of Orion on the date of the document. ORION DOES NOT GIVE ANY REPRESENTATION OR WARRANTY THAT
THE CONTENTS OF THE GIVEN STATEMENTS AND INFORMATION ARE CORRECT OR ACCURATE. ANY LIABILITY OF ORION WITH REGARD TO THE CONTENTS PROVIDED ARE HEREBY EXPRESSLY
EXCLUDED. Orion does not give a warranty or makes any representation with respect to any results to be obtained from such statements or information, any uses of such information or with
regard to the non-infringement of any proprietary right. Nothing stated herein shall be construed as a license of or recommendation for use, especially with concern to the potential infringement
of any proprietary right. Use or application of such information or statements or the material or systems described herein are at user’s sole discretion and risk. The user acknowledges that Orion
shall bear no responsibility or liability for any use or application of such information or statements or the material or systems described herein. All sales are subject to the respective standard terms
and conditions of sale and delivery issued by Orion including but not limited to the limitation of liability contained therein. The Orion standard terms and conditions of sale and delivery (English)
can be reviewed, downloaded and printed under

https://orioncarbons.com/legal/compliance-guidelines/#terms_conditions.

Orion reserves the right to modify this document and the respective standard terms and conditions of sale and delivery at any time without prior notice. Any and all information disclosed by
Orion herein shall remain the property of Orion and is protected by copyright and other relevant laws. All marks (protected indications such as logos and trademarks) contained herein
are owned by Orion or third parties associated with Orion and are protected by the relevant trade mark laws; such marks may not be used, reproduced or transmitted for commercial purposes
without prior consent by Orion.

© 2024 Orion Engineered Carbons GmbH

orion

Delivering sustainable solutions www.orionsa.com
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