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Introduction
EUs’ high ambitions

- Batteries play a central role in the energy transition,
providing an efficient, smart & flexible way for energy
storage and conversion.

MADE IN EUROPE

- Demand for energy materials is on the rise and the Europe joins the ‘white gold’ rush for lithium and
. .. faces an energy transition challenge
battery market will grow enormously in just a few years
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EU wants battery autonomy, but first it
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Cobalt Copper ﬂ EU digs for more lithium, cobalt and
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Brussels plans to lower regulatory barriers to mining raw materials
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By Doloresz Katanich with Reuters

(A > Business Economy .
Published on 20/10/2023 - 14:33 « Updated 15:06

Introduction Red alert for the EV market: China puts
curb on graphite export

The problem

The EU not have enough materials, production & recycling capacity to realise it!

70%
10%
2%——1% 0% 6%
0% 1% 0% 5% 2% | 09, 19 I o
USA .. 5% o
Europe Russia 7% |29, 12%
76%
China
0, 0,
— 54% 35% 55%
3%. 0% 16% Indonesia 18%17%
South America 0% 1% 0% l.7%
Africa Pacific
Graphite M Manganese B¥ Nickel Cobalt Lithium
T U D e I ft Supply chain risks: Resource allocation with major political risks
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Press release 16 March 2023 Brussels

Intro dUCtion Critical Raw Materials: ensuring secure and “

Press release 16 March 2023 Brussels

Net-Zero Industry Act: Making the EU the home of clean

sustainable supply chains for EU's green and

1 igi technologies manufacturing and green jobs
The SOlutlon digital future

 EU policies: EU CRMs act Act, EU Net-Zero industry Act, Battery legislation, etc.

« Commercial investments: European industry investing in 'gigafactories' of Li-ion battery cells production
& recycling
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Introduction
Li-10n battery value chain in NL source: sateery atas, suly 2022

q 3 Battery :

: VIGGEUIER

Eﬁ‘g rn;gt%rlzﬁls ';/é?itr?gral materials & Battery cells & )O;l"t'Jl% -
ycling y components =

+ Battery cell manufacturers B

* Module and Pack Manufacturers l‘
- Equipment Suppliers lb
+ Active Material Suppliers B
+ Recycling Companies i‘
- Battery Test Centers |b

No big OEMs in NL and
volumes present on other
countries like Germany and
France

% - NL needs a National Battery Strategy and Action Plan
TUDelft



Introduction

NL strengths
« Heavy duty mobility DA DIAM=M
« Chemical industry )
« Thin-film technology @ ODSM A"Z°N°be,'}1/ O -BASF

« High-tech equipment _9\ ~ wr
« Materials Science NE”, ASML P
« Logistics, location (Rotterdam port)

. | evrdeam 1= HyeT

° NextGen and bulk batterles @ . - . : H«fghenergydmsﬂysnﬁd-smbaner,-es E M AGY
- Silicon anodes .
- Solid state batteries LionVolt

- New battery materials Siicvicaimi euro
: exiramics @
- Bulk batteries (no/low CRMSs) o CARBOMN ® support

Y
/exergy

(AquaBatterg
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00
: Battery
Introduction 5600 Competence
o g O Cluster - NL
NL agenda

1. Set up a national independent cluster organization = BCC-NL
- Realized
2. Develop a Growth Fund program for multi-year innovation collaborations
to grow the Dutch battery value chain
—> Approved in Sep. 2023 — 296 Million € subsidy
3. Develop a Human Capital agenda

-> ongoing
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NL growth fund Circular Batteries

« Applicants: Min. Economic Affairs and
BCC-NL

» 65 project partners

* Industry driven

« Total costs: € 750mIn

» Subsidy: € 296min

» Duration : 8 years — Q1 2024 — Q4
2031

« 3 program lines and 6 work packages

]
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NL growth fund Circular Batteries

Goals:
« Build arecycling capacity within the Netherlands

- handling EoL batteries as close as possible to where they end at EOL, access to CRM

« Scale-up of Dutch companies in supply of NexGen. Batteries

- component manufacturing pilot for development and scale up

* Focus on specialized markets: batteries for heavy duty mobility
and (bulk) batteries for grid stabilization

- niche market (20 vol.%) with high growth potential
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NL growth fund Circular Batteries

3. Development and Upscaling of

Sustainable Battery Technology 1. Sustainable Materials Supply

’—‘-_-~~\ STRATEGY
-

- S BUILD INNOVATION CLUSTER AND

”
DEVELOP BATTERY SYSTEMS FOR /7 INVESTIGATE POSITION IN THE
HEAVY DUTY MOBILITY AND CREATE 7/ RECYCLING VALUE CHAIN
PRODUCTION CAPACITY OF l

MODULES/PACKS IN NL.
CREATE PILOTS AND DEMO’S FOR BULK
BATTERY SYSTEMS

X 2. Circular Battery Systems
\ for Mobile Applications and
Grid Stability.

STRATEGY,
COLLABORATION
AND POLICY

J00
0000 Battery
oooo Competence
o000
o

\clutter - NL

/ STRATEGY

SCALE UP PROMISING SUSTAINABLE
MATERIALS AND BRIDGE THE GAP WITH
THE MARKET WITH CENTRAL CELL
PILOT LINE
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NL growth fund Circular Batteries

Battery
REVVANEIGCHES . : materials & Battery Viodulers:
and recycling Material refinery component cells NaCK

Program Line 1

Short term: Establishing LIBs recycling capacity in the Netherlands
1. Black mass production (dismanteling, schredding etc.)
2. Material Recovery
3. Material Refinery — LIOH and NiSO, refining in NL (44 kton/year)

Long term: Developing innovative recycling for Next gen. batteries
Continuous innovation through collaboration and interaction with other Program Lines
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NL growth fund Circular Batteries

Raw Battery
materlall_s and refinery materials & Battery cells
recycling components

Wilexelujle) e

[DECKS

Material

Program Line 2
Development and scaling up sustainable battery technology (materials, components and equipment) — Next gen.

Cell material companies University of

_ _ Twente TU Delft
@ Equipment companies
Holst
@ Applications RUG centre
Current facilities
Flexiramics
CarbonX - DAF
. LionVolt Protot dul ' '
Line 1 LeydenJar Open Battery rototype module Lightyear
E-Magy Industrialization & packs (in -
eye HysterYale
HyE Centre seperate facility) !
DSM |
o—L1of ELEO
Eurocell
Uni's/TNO

£ UDelft
DelfIMP VDL ETG | Simbeyond




NL growth fund Circular Batteries

Raw : Battery Viereltila @
materials and ';/é?;[ﬁgfl materials & Battery cells VI );I 1I|Ii %
recycling y components DACKS

Program Line 3
Circular design and innovative production process in NL - a platform and market to test most promising
next gen. technology

* LB ™
( D\ _ _ D JA =
Input from Circular Pack Prototyping A, ) Aeeeomcowen
next-generation Design for and scaling ‘/ &7 HYSTER-YALE
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Summary

« Large public-private collaboration

« Creating strategic position for NL; forward looking and focusing on low volumes,
specialized markets; heavy duty mobility and bulk batteries

« LIBs: not reinventing the wheel, but development and scale-up of recycling capacity in a
short time

* No giga manufacturing facilities, but a unique ecosystem in next gen cell and specialized
applications: boosting development and scaling up of promising technology
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Thank you for your attention

Shoshan Abrahami
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Second-use & REACT-EU NGF3 - BCC-NL

recycling

GTD-E

Next generation
battery materials
and production
processes

NGF3 - BCC-NL

Battery-NL (NWO)
NXTGEN - HighTech

GTD-E

Battery Systems
for mobility

Stationary
Batteries

NGF3 - BCC-NL
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