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• Arkema #1 PVDF producer since 1963
• 1996: Start of sales of Kynar® PVDF for li-

ion batteries
• 3 plants: US, France, China, to serve the 

region from the region Battery R&D centers 
in USA, France, China, Korea, Japan

• 7 capacity expansions in the last 10 years
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Arkema’s materials for battery cells
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What is Kynar® PVDF?

Thermoplastic homopolymer PVDF based on (VF2) 

Thermoplastic copolymer PVDF based on (VF2 + HFP) 

EXTREME UV 
RESISTANCE HIGH PURITY

COMPLIANT 
CERTIFIED, 

WIDELY 
SPECIFIED

EASY TO 
PROCESS

RADIATION 
RESISTANCE

EXCELLENT 
FLAME AND 

SMOKE 
PROPERTIES

EXTREME 
CHEMICAL 

RESISTANCE

HIGH 
WHITENESS

ELECTRO-
CHEMICAL 
STABILITY
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Kynar® PVDF portfolio for battery applications
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2200LX
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2751-01
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& 1810

Very broad range of fluoropolymers as 
electrode binder and separator coating 
application

Functional Fluoropolymers:
● Kynar® HSV1800
● Kynar® HSV1810
● Kynar® LBG8200

New latex technology for separator coating
and WB cathode binder.

Homopolymers Copolymers



Focus On Kynar® HSV 
Series For Cathode 
Binder2
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Trends in cathode active materials

Whittingham, chem. Rev. 2004, 104, 4271-4301

LFP - Lithium iron phosphate
NCA - Lithium nickel cobalt 
aluminium oxide
LCO - Lithium cobalt oxide
NCM - Lithium nickel cobalt 
manganese oxide
LMO - Lithium manganese oxide

Market to shift towards higher Ni 
materials for higher capacity and 
voltage
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Kynar® PVDF solutions for high energy density NMCS

New Kynar® HSV1810 developed for high Ni active material slurries

Each Kynar® HSV grades has its own value ! 

• Super high Mw Kynar® PVDF

• Good Adhesion

• Stable slurry behavior

• Low internal resistance

• Market reference for LCO, LFP and 

NMC111

KEY FEATURES

• Functionalized Kynar® PVDF 

• Designed for Ni+ NMC, LTO and LFP

• Enhanced adhesion 

• Fast dissolution in NMP

KEY FEATURES

• Functionalized Kynar® PVDF 

• Designed for Ni+ NMC

• Enhanced adhesion 

• Fast dissolution in NMP

• Wider processing window in Ni+ NMC

KEY FEATURES

HSV900 HSV1800 HSV1810 
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New Kynar® PVDF HSV1810 binder

Peel strength comparison

HSV1810 gives higher peel strength than HSV1800

NMC622(Umicore)/Super P/Binder=97/1.5/1.5
~57 um thickness
180 deg. peel test
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New Kynar® PVDF HSV1810 binder

Cell performance with NMC622
● HSV1810 has higher capacity compared to HSV1800 at different C rates

NMC622(Umicore)/Super P/Binder=97/1.5/1.5
Full cell results
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New Kynar® PVDF HSV1810 binder

Comp. Binder
HSV1810
HSV1800

45 °C
500 cycles Rsf Rct

Comp. 
Binder

0.43 Ω 4.75 Ω

HSV1810 0.31 Ω 0.87 Ω

HSV1800 0.37 Ω 0.91 Ω
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NMC622, cycling 
1C at 45°C

Cycle performance with NMC622

HSV1810 showed excellent capacity retention



Slurry stability with NMC811

HSV1810 showed stable viscosity for 14 days at ambient condition
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New Kynar® PVDF HSV1810 binder

Day 0 Day 16

Competitor

NMC811/CB/Binder=97/1.5/1.5
r.t. storage

Homogeneous 
slurry

Gelation/
coagulation
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New Kynar® PVDF HSV1810 binder

Cycle performance with NMC811

HSV1810 showed excellent capacity retention

NMC811/CB/Binder=97/1.5/1.5
3-4.2 V
r.t.
Protocol:
0~2 cycle – 0.1 C
3~50 cycle – 0.5 C
repeat

Competitor_SP
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Specifity of Kynar® PVDF by emulsion

POLY
Reactor

Finishing

SUPER 
FINE 

POWDER

Ingredients

ARKEMA UNIQUE 
PROPRIETARY 

EMULSION PROCESS

Emulsion processSuspension process

Emulsion process gives powder at sub-micron size
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Processing Consideration

SLURRY SOLID CONTENT

Flowing slurry at >80 % solid = less NMP

WET PROCESS
LESS TIME FOR FULL DISSOLUTION

Homogeneous blend

0 h 0.2 h 2.5 h1.5 h

Kynar®
HSV1810

Suspension
Resin

DRY MIX PROCESS
PERFECT FIT WITH KYNAR®

With proper mixing 
conditions with NMC811:
• >80 % solid content
• Excellent adhesion
• Less NMP

0 h 0.2 h 2.5 h1.5 h

Kynar®
HSV1810

Suspension
Resin

With proper mixing 
conditions with NMC811:
• >80 % solid content
• Excellent adhesion
• Less NMP
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Getting rid of NMP – the next challenge

KYNAR® PVDF STRUCTURE MAKES THE WATERBORNE AND DRY PROCESS  POSSIBLE 

POLY
Reactor

Finishing

AQUEOUS PVDF
SUPER 
FINE 

POWDER

Ingredients

ARKEMA UNIQUE 
PROPRIETARY 

EMULSION PROCESS



Focus On Kynar® PVDF 
For Separator Coatings3
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Kynar® PVDF solutions for separator coating

Powder

Solvent borne Water borne

Latex

Water borne

KYNAR® PVDF IS 
DISSOLVED 
DURING THE 

PROCESS

KYNAR® PVDF IS NOT DISSOLVED DURING 
THE PROCESS – PARTICLE SIZE IS KEY
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Kynar® PVDF solutions for separator coating

Powder

Solvent borne Water borne

Latex

Water borne

KYNAR® PVDF FOR WATER BORNE SYSTEM – 2 TECHNICAL OPTIONS
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Let’s take a look at the Specificities of Kynar® PVDF…

POLY
Reactor Finishing

AQUEOUS PVDF SUPER FINE 
POWDER

Ingredients

Primary latex particle ≤ 200nm

ARKEMA UNIQUE 
PROPRIETARY 

EMULSION PROCESS

Kynar® Powder Showing 
Agglomeration of Primary Latex 

Particles

200 nm
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Water-based coating – route 1 with powder

POLY
Reactor

Finishing

AQUEOUS PVDF SUPER FINE 
POWDER

Ingredients

Primary latex particle ≤ 200nm

ARKEMA UNIQUE 
PROPRIETARY 

EMULSION PROCESS

Kynar® Powder Showing 
Agglomeration of Primary Latex 

Particles

200 nm
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Redispersion of Kynarflex®LBG powder

By formulation and dispersion technology, Kynarflex® LBG       
powder can be redispersed into water

• To achieve desired particles size distribution.

• To achieve very stable dispersion

After 3 days storage

Contents Ratio

Kynar® LBG 28.5%

W&D 
Additives
(BYK)

1,7% as effective material

Defoamer
(BYK)

0,5% as delivery form

Water 69,3%
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Kynarflex®LBG coated separator – electrolyte wetting

Coated surface x10k

Uncoated
PE (wet process)

Uncoated
PP (biaxial)

Coated
PE (wet process)

Coated
PP (biaxial)

Uncoated surface 
x10k

PVDF coated separator show better wetting performance which 
can absorb the liquid electrolyte.

Results from a  WB 
formulation based on 

Kynarflex® LBG 
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Kynarflex®LBG coated separator – ionic conductivity

Resistance of coated separator is slightly lower 
than uncoated separator
Coated separator: 0.50 ohm
Uncoated separator: 0.53 ohm

Uncoated Separator Kynarflex® LBG Coated Separator
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Water-based coating – route 2 with latex

POLY
Reactor

Finishing

AQUEOUS PVDF SUPER FINE 
POWDER

Ingredients

Primary latex particle ≤ 200nm

ARKEMA UNIQUE 
PROPRIETARY 

EMULSION PROCESS

Kynar® Powder Showing 
Agglomeration of Primary Latex 

Particles

200 nm
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Outstanding stability of aqueous kynar® PVDF « LX technology »
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Shipping stress test - let’s play ping-pong with Kynarflex® LBG2200LX

Truck
Sea

2 lots shipped
Production date: Sept 2018
Shipping date: Sept 2018

Arrival Date: Nov 2018
Departure Date: April 2019

Arrival date: June 2019

o The two open top drums gave a good visual check on latex condition. 
o Both drums had no foam or coagulum floating on top.
o Time to coagulates remains in line with fresh production and at excellent level
o No changes in particle size 

SHIPPING STRESS TEST PASSED

1

2
43
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Kynar® PVDF - product consistency for water-based coating
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Particle size of LBG2200LX 

Outstanding track record of particle size control in both Dry Powder and Latex

Best in class shelf life for Kynar® PVDF latex.
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Kynar® PVDF solutions for separator coating

Powder

Solvent borne Water borne

Latex

Water borne

KYNAR® POWDER FOR SOLVENT BORNE SYSTEM
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New Kynar® PVDF grade

Next Generation

Current Generation
Kynar Flex® LBG

Kynar Flex® LBG 8200 (functionalized) 

The market reference
Excellent balance of properties

Outstanding Dry & Wet Adhesion
Product designed with higher MW

LBG 8200

LBG

Product Portfolio Extension
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Kynarflex® functional

KYNARFLEX® FUNCTIONAL KYNARFLEX®
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Kynarflex® LBG8200 - improves adhesion

k DRY ADHESION TO ELECTRODE
- Better Processing
- Better Handling
- Less defects

k WET ADHESION TO ELECTRODE
- To improve cell performance

LBG LBG8200
A
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B
IT
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A
R
Y 
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N
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+50%



Supply Security4
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Kynar® PVDF – a global presence with one process

King of Prussia, PA USA
Kyoto, JP

Serquigny, FR

R&D Center

Changshu, CN

Seoul, KR

A strategy to supply each region from within the region

Pierre Benite, FR

Calvert city, KY USA

Manufacturing Facility – PVDF



Take Away5
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Takeaway

• Arkema provides wide range of PVDF homopolymer and copolymers

• Kynar ® HSV900 remains the market reference for LFP cathodes

• Kynar ® HSV1800 designed to bring more benefit especially to LFP and LCO systems

• Kynar® HSV1810 is developed for high Ni active material systems

• Kynar ® PVDF made by emulsion polymerization provides benefit in electrode production

Kynar® PVDF - the largest PVDF used in the world for separator coating

Kynar® PVDF – the broadest portfolio in the market

• Powder / Latex

• Broad range of copolymers

Kynar® PVDF – Serving the region from the region

KYNAR® PVDF FOR BINDERS

KYNAR® PVDF FOR SEPARATORS



arkema.com

Arkema strictly prohibits the use of any polymers, including medical grades, in applications that are 
implanted in the body or in contact with bodily fluids or tissues for greater than 30 days. Unless Arkema 
otherwise expressly agrees by written contract, the Arkema trademarks and the Arkema name shall not be 
used in conjunction with customers’ medical devices, including without limitation, permanent or temporary 
implantable devices, and customers shall not represent to anyone else, that Arkema allows, endorses or 
permits the use of Arkema products in such medical devices. Further, all implantable medical devices, 
whether permanent or temporary, carry a risk of adverse consequences. With regard to implantable medical 
devices, you should not rely upon the judgment of Arkema. Any decision regarding the appropriateness of a 
particular medical device in a particular medical application or for a specific clinical use should be based 
upon the judgment of your physician, medical device supplier and the United States Food & Drug 
Administration and/or the European process of Medical Device notification. Unless otherwise specifically 
stated by Arkema in writing, Arkema does not perform clinical medical studies on implantable medical 
devices. Arkema cannot weigh the benefits against the risks of a device and does not offer a medical 
judgment on the safety or efficacy of use of any Arkema product in a medical device. 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.

© Copyright 2021 Arkema – All rights reserved. Do not copy without express 
permission from Arkema.

Rilsan®, Pebax®, Rnew®, Virtucycle®, Kynar®, Kynar 500®, Kynar 
Aquatec®, Kepstan®, Orgasol®, FSF® are registered trademarks of Arkema.


