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Battery Solutions by Arkema — Outside the cell

THERMAL BATTERY
MANAGEMENT MANAGEMENT SYSTEM
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BOSTIK®

Encapsviation & low
pressure molding for
elechonic components

RISAN® L RILSAMID® o
PALY L PALZ fonr
battery cooling circuit
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MODULE PACK
RILSAN® Fine Powders RILSAN® ORGALLOY®

ELIUM® Thermoplastic :':]”:f‘;”;mm[ KEFSTAN® PEKK
Resin for composites . in high performance
coaling connectors

FIETOTECH®

Fiezolechic polymers
for monitoring sensors

pack casing

KEFSTAN® PEEK
Thermoformable

Poly ArylEtherKetone
for high resistant parts
RILSAMN® Fine Powders T
As thin elecrical
imsulative layers of
intercell cooling plates

BOSTIE®
Sealing and gasketing
solutions

BOSTIK®
Smart adhesives lor
cell-to-cell and cell-
to-module bonding

RILSAN® Fine Powders
protection of casing
against stone




Battery Solutions by Arkema - Inside the Battery cell
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Electrolytes salts (LiFSI and LiTDI)
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Conductive additive
carbon nanotubes
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PVDF-coated KYNAR
separator PVDF binder




EVOLUTION OF KYNAR® BINDERS

“# LOADING = 6-8%

* NMP DEMAND = 1

Kynar® 761
Kynar® 761A

“# ENERGY DENSITY = 1
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1990’s

*Energy Density is normalized to 1
*NMP Demand is for 1g of cathode

Kynar® HSV-900

(New Generation)
“* LOADING = 3-4%

¥ ENERGY DENSITY =

¥ NMP DEMAND = 0.5 RE

ENERGY1 BENSITY = “# LOADING = 1-2%

* NMP DEMAND = 0.3

2006 2016

ARKEMMA Kynar PVDF for Li-ion Batteries

Today Is Leading Binder Worldwide

Kynar® HSV-1800 Series

High Nickel Adhesion Binder

ENERGY DENSITY = ??

# LOADING <1%
# HIGHER

ENERGY DENSITY = ?

VOLTAGE (>5V)

¥ WATER-BASED * HIGHER TEMP.
¥ COST SAVING (>80€)

* NMP DEMAND =0

: 2022 2025
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KYNAR® PVDF BROAD PRODUCT PORTFOLIO = a toolbox for customers

Key fine-tuning parameters...

Molecular weight
Crystallinity
Copolymer content
Functionalization

For tailor-made properties of Kynar PVDF

 Adhesion

* Flexibility

* Electrolyte uptake (swelling)
+ Dissolution speed

 Phase separation speed

Molecular Weight

Main commercial Kynar® battery grades

- Dissolution Speed
+ Swelling in electrolyte
» Dry and Wet adhesion
+ Phase separation speed
Molecular Architecture

_

Molecular Weight

Kynar
HSV1810

Kynar
HSV900

KynarFlex
LBG 8200

KynarFlex
LBG

Crystallinity

* Functionalized binders
m Copolymer

=™ Homopolymer KynarFlex

KynarFlex 2800-00

2751-00

KynarFlex
2821

KynarFlex
UFB

KynarFlex
2501-20

14

Kynar

761A

Kynar
761
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Melting Point (°C)
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