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ACC: Member of the IPCEI Partners-
Backbone of the new European battery value chain
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Automotive Cell Co.

OUR AMBITIONS ARE:
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ACC...
European footprint

GIGAFACTORY 1
BILLY-BERCLAU DOUVRIN

Capacity = 40GWh

ENGINEERING CENTER &
GIGAFACTORY 2

KAISERSLAUTERN
Start of operations in 2025

Capacity = 40GWh

PILOT PLANT
NERSAC
R&D CENTER Operational
BORDEAUX 9
Operational GIGAFACTORY 3

TERMOLI
Start of operationsin 2026
Capacity = 40GWh

Qcc
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R&D Center Bordeaux  QCC | Expertise Center
(France)

An 11 000m?2 building
2 300m?2 of laboratories

1 300m?2 of test area

1100m? of prototype line

1 000m? of logistics area

2 300m?2 of offices
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Nersac Industrial
Excellence Center

Nersac pilot plant QCC
(France)

24 000m2 of buildings

6 000m2 of dry room

Inauguration March 2022

Validation and optimisation
of processes; production of
SINENESEIES
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Billy-Berclau / Douvrin
(Hauts-de-France)

Hm A 34ha site, near Stellantis
factory (ex PSA)

1,700 m2 prototype
workshop

5 13.4 GWh production

capacity at the start in 2023

3 production blocks by 2030
i.e. 40 GWh ramp up by
2030
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Kaiserslautern

© hristianernandez Gamio

Gefordert durch:

m Bundesministerium
& fiir Wirtschaft
und Klimaschutz

aufgrund eines Beschlusses
des Deutschen Bundestages
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Kaiserslautern
Gigafactory and Engineering Center

A 41 ha (48 soccer fields) site 4 4"'*3 ng 2520
near Stellantis-Opel factory o TS :

~15 GWh production
capacity from end 2025
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On the way to accelerate mobility for all

Started in 2020, ACC has become one of the fastest growing companies in the automotive sector

0to 700+ '32p EUR 320 GWh 120 GWh

ETI\/IAIF;ESIJEES FUNDING RAISED AWARDED CAPACITY YEARLY PRODUCTION
2024-2030 CAPACITY IN 2030



malit'nd recycling
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Sustainability is a must

i - S European
= Commission

l Use resources
efficiently

Ensure a long lifespan

‘ Supply chain:
~— ensure ethical sourcing
without geopolitical risks

Some ways to
build better,
more sustainable
BATTERIES

v Make them
@ 5 % energy dense |
& SUSTAINABLE ﬂ

GOALS

Use low toxicity

Use clean energy materials

for manufacturing g
and recharging

Make them easy to

Enable excellent recycle and re-use

roundtrip efficiency t

For more information, see the SFEP Future Brief, Towards the battery of the future’,
ar sign up for the Science for Environment Policy News Alert at httpJ/lec eurnpaeulscience-enviranment-policy
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Sustainabil- Brownfield approach

REDUCED CAPEX 2 SR L ~ SHORTER
COMPARED TO V. TS St ] ~ IMPLEMENTATION
GREENFIELD e e TIME
APPROACHES NS e,

ACCESS TO ey e SIGNIFICANTLY
A SKILLED N Kl REDUCED
WORKFORCE \ CARBON
———— : FOOTPRINT
X * X f f COMPARED TO

NEW BUILDS

W
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ur environmental responsibility

NSUMPTION
IMPACT: SIDEEFFECTS: ATMOSPHERIC DISCHARGE:
-Depletion of natural resources (consumption -Risk of accidental pollution. -C0, emissions linked to gas combustion (boiler).
of fossil fuels). -YOC emissions from the use of solvents.
-Indirect CO, emissions (purchaseof electricity). OUR ACTIONS:
" ~Pravention: presance of spill containment, OUR ACTIONS:
OUR Aqmns: . under storage facilities; protection of -Eco-designof the product and the plant and
-Raducing dependence on fossil fuels (gas), 1 3 unloading areas, and monitoring of reduction at source of air emissions.
-R&DtoLimit the use of gas. groundwater quality through regular sampling. == ~Treatment ofair before release.
-Use of decarbonated energias. -Regular monitoring.

e

o ~approach focusse ity

LIQUID DISCHARGE:
~Depletion of natural resources. nei hood. -
~Potential ar, soiL and water pollution. L) Sanitary effluent

~Indirect CO, emissions. 0 n re d U C i n g O U r DR AETION: :mmw;;nmlafdismarm

~Regular measurements to ensure compliance
OUR ACTIONS:

ksl Mpact at the e
i source. It all begins

OUR ACTIONS:

~Monitoring of discharges in accordance with
1he site’s environmental permit.

~Thesite's ef fluents are treated in an external
wastewater treatment plant

DISCHARGE

WATER

g -Main use for gigatactary cooling: 75%.
= i 1 MAIN IMPACT:
Es - from the design of e
'E g -Desi '\ng;iclﬂties toreduce our water treatment.
3 requirements. : g 5
g ] M g S it 0 U r fa C I l I t I e S ?Ilaj:m.\.n:?lu?:-swm of production of waste eg,

recyclable pat
-Recycling of waste.
~Recovery of solvents, manufacturing scraps efc

EEEEEEN QCC

HOEH e e e ] - a&
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ACC produces battery cells and battery modules

Battery module
A large number of cells are installed in one module.

The customer assembles several modules for the final car
battery

nd Minusklemmen

Battery cell

The most important components of a cell an
electrodes through which the electric currer
well as the separator and the electrolyte

Eicetrolyte
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Exemplary commercial Li-ion battery cell composition

DEC DiEthyl Carbonate

ittt _. Mass-% | UG Di Methyl corbomate

 Housing | Steel or Al 20-25 EC Ethylene Carbonate

| Cathode (positive electrode) | LCO, NMC, NCA, LFP or LMO 25-35 EMC  Ethyl Methyl Carbonate

r . = , : - LCO  Lithium Cobalt Oxide LiCoO,

| Anode (negative electrode) | Graphite _ 14-19 LFP  Lithium Iron Phosphate,
Electrolyte | LiPF_ dissolved in PC, EC, DMC or DEC | 10-15 LiFePO,

| . 1 = LMO  Lithium Manganese Oxide,

| Cathode current collector foil | Aluminum 5-7 LiMn,0,

| Anode current collector foil | Copper 5-9 NCA  Lithium Nickel Cobalt

§. e e e e , i mele el imsiont A, -t Al.Um'nUm 0X|de, LINIXCOyALZO2

| Separator | PP, PE 1-4 NMC  Lithium Nickel Manganese

| Others (additives) | Carbon black, silicon, etc. Balance Cobalt Oxide,LiNi,Mn,Co,0,

PC Propylene Carbonate

Source: www.accurec.de:- Comparative study of Li-ion battery recycling processes R. Sojka, et al. 2020
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ACC technology roadmap

- oo D>
(9] Gy, Gen3+ 3
pZd NMC 9XX/GrSiOx
g Gen3 . 140-290Ah
NMC 811/Gr 700-750 Wh/L
>= 125-250Ah
(n% 630-650 Wh/L ~Cils
i ,‘.‘S__C%
L

NMC 370/Gr
550-600 Whl

2023

Cl- Open

Gen4+
Solid State

Ni-Oxyde /Hybrid /Li

1100 Wh/L

Bipolar: Charge >5C @ room temperature

Gena
Solid State
Ni-Oxyde/Polymer/Gr

700-750 Wh/L

Charge >2C @ room temperature

2030
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EU Critical raw material (CRM) reflects economic

importance and supply risk

2020 critical raw materials (new as compared to 2017 in bold)

Antimony Hafnium Phosphorus
Baryte Heavy Rare Earth Elements Scandium
Beryllium Light Rare Earth Elements Silicon metal
Bismuth Indium Tantalum
Borate Magnesium Tungsten
Cobalt Natural graphite Vanadium
Coking coal Natural rubber Bauxite
Fluorspar Niobium Lithium
Gallium Platinum Group Metals Titanium
Germanium Phosphate rock Strontium

Source: Critical raw materials (europa.eu)

Several CRM materials are needed for EV Batteries
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EU proposed recycling quota requirements

EU Battery Regulation:

COMMISSION
Brussels, 10.12.2020
COM(2020) 798 final
ANNEXES 110 14
ANNEXES

to the
Proposal for a Regulation of the European Parliament and of the Council

concerning batteries and waste batteries, repealing Directive 2006/66/EC and amending
Na ¥ara1namn

Damslatiom (K1

Battery Recycling
Efficiency (%)

Nickel (%)
Cobalt (%)
Lithium (%)

Copper (%)

>65 %
(2025)

Material Recovery Rate
90 %
90 %
35%

90 %

>70 %

95 %

95 %

70 %

95 %
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European technology sovereignty not secured-
China controls most of the midstream value chain

Geo-political —
Exposure to China

Precursor, cathode

Mining Refining 2 anode

Location Controlling Location Controlling Location Controlling

CAM 1) 3)
Nickel 4 ’ ’

4

I
Cobalt ‘ ‘:’ J ) ‘:, ) )
Lithium . . J J

AAM atural graphite | l

Natural graphit ‘l, J J (l, ‘ . ‘|, ‘ ,
Artificial graphite > ' ’ (l, ' , |

I

0% exposure to China ’ 100% exposure to China Very high dependence on China 1) Considering class 1 Nickel; 2) Petroleum coke only; 3) 40% of production not considered
Source: Fastmarkets, BMI, B3, ACC, Roland Berger, Verkor Occ
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ACC requirements for raw materials suppliers

« Compliance to ACC Sustainable Supply Chain Charter Qcc

 Highest technical performance with lowest tolerances
* Reliable raw material supply preferably out of Europe |
* Production and material transportation with lowest CO, footprint

 Development progress in cell chemistry and materials

* Increasing recycled content
« Ready and able to scale-up production

* Economically competitive

Qcc
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Sustainable business conduct
Lo QO B

AIR WATER  WATER SOIL Nersac:

CONSUMPTION DISCHARGE

-‘_

New generation Li-ion

‘ % ég}; O battery-recycling.technologiess
A == -

and award with ACC

ENERGY AR

PRIMARY

RESOURCES

https://www.acc-emotion.com/stories/umicore-introduces-new-
generation-li-ion-battery-recycling-technologies-and-announces-award

ENERGY
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Preparation for efficient recycling processes

Pack removal

Recovered components
= Buis bars

= Bectronics

= Wiring looms

= Modulas > Cells

= Other components

Recovered components
= Casings

= Terminals

= Calls

Recovered materials
(depending on cell chemistry

and recycling process)
= Cobalt = Manganese
= Mickal & Alurminium

= Lithium = Plastics
= Graphits

Disassembly problems

= Varaty of wehicle shapes and sizes

= Differant pack configurations and locations
= Differant fixings and tooling required

= Bolts and fixings may be rusted

= Heads of fixings may be rounded or sheared
= Pasition of bolt heads not always fixed

= Vahicle bodywork may be distorted

= Vahicle may be crash damaged

= Weight of battery

= Removal of wiring looms tricky

= Manipulation of connectors (especiaily whare locking tabs fittad)

= High voltages until wiring loomimodule finks rmmoved

= | ack of data on modube condition in many alectric-vehicle batteriss
= | ack of labelling and identifying marks

= Patential fire hazzrds

= Pgtantial offgassing of HF

More Dismantling
Friendly Design
and Automation
=— Concepts are
needed to reduce
material
contamination

* Sealants may be used in module manufacture (difficult to remove)
- » Cells stuck together in modules with adhesives (difficult to separate)
* Components may be soldered together (difficult to separate)
* Module state of charge may not be known

= Clean separation of anodes and cathode for direct recycling difficult
* Very finely powdered materials present risks (nanoparticles)
* Potential for HF compounds formed from electrolyte
" = Potential for thermal effects if cells shorted during disassembly
* Chemistries not always known or may be proprietary

o : e ) ) Source: G. Harper, Nature, Vol
= Additional challenges with cylindrical cells (unwinding spiral)

575, 7.11. 2019, 75

24
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Schematized Li-ion batteries recycling routes

E&ﬂl’:l..lﬁi.lllhlﬂ-—lﬂnbﬂhm
Preparation for Recycling l l
Preparation for Recyciing Proparation for Recycling 5 Electrical & othor
(Discharging, Dismantiing) components
\ Pretrestmemt ¥ T BT e T nens '
' . {Mechanical procassing) (Pyralysis) — o v
- Li-metal axide + C + CWAl +4, others" : : b P 4, s
: Pretreatment : e '
or — (atmospheric thermal ] el '
\varlous H.rr:: trostment or Pyrolyse)  © | pres :
' 3 "
- Li / Metalloxide + C + Cw/Al | .
Ll i
! Main-processing : :
L]
“others: @00 iessssssssssssss
Electrotyte (EMC/OME)
m{m e Industrial maturity
Electrolyte salt (LIPFS) sesssssassssess Industrial maturity not proven

Source: www.accurec.de:- Comparative study of Li-ion battery recycling processes R. Sojka, et al.
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Quantifying global development of production scrap

EoL EV batteries and production scrap
available for recycling (kMT, global)

Battery cell production capacity in gigawatt hours per year

20— = == e e e
T e e
Europe 29%
B0 27.1%
N. America 10% e
CAGR
1,000 -
Asia 60%
500 —--
0 Others 1%
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
W Europe B North America W Asia I Others
2021 022 2023 2004 025 2026 2027 2028 2029 2030

Figure 5: Development over time of the annual production capacity of battery cells in Europe. Source: Analysis of the scientific monitoring of battery cell preduction
based on publicly available information sources.

m @ End-of-life batteries @ Production scrap
Source: VDI/VDE IT, TUV Rheinland, TU Berling 2021

Source: Umicore forecast data

» Market information suggest that per GWh production capacity about 500 -1000 t of production scrap a year may
be generated

00
2
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Global activities for battery recycling

Table 6: Current worldwide LIB recycling companies and their recycling technologies

C1-Open

Scale Inside EU Info. reliability” Outside EU
Sk £ 2 Pyso'+ Hytdig (Groan: Detalled info. confirmed SungEsl KR} Mech + (thermal +) Hydro (Green: Detalled info. confirmed
by various sources) byvaioussowces)
Accurec (DE) Thermal + Mech + Pyro + Hydro Kyoei Seiko (JP) Pyro
Nickelhiitte Aue (DE) Thermal + Pyro + Hydro Dowa (JP) Thermal + Pyro + Hydro
SNAM (FR) Thermal + Pyro + Hydro Brunp (CN) Thermal + Mech + Hydro
EDI {FR) Mech (aqueous shred + GEM (CN) Mech + Hydro (Red: limited info. available, anty
o] official source from the company)
TES-AMM (formerly "Recupyl”) (FR) | Mech (inert gas) Hugayou Cobalt {CN) Mech + Hydro
:fﬂhfm (<1000 | AkkuSer (Fl) Mech + unkrown Ganzhou Highpower (CN) Mech + Pyro + Hydro
= = s ekl 000
Promesa (D Mech (aqueous shred) + =
- umj:jq } :'mm?*: ﬁgﬁ (P :Tm:a:Hrdn:;h + Hydro
Redux (DE) Thermal + Mech + unknown
D F—— AR £ EG et Telerecycle (CN). Mech + Hydro
recycling) Guanghua (CN) Mech + Hydro

Source: www.accurec.de:- Comparative study of Li-ion battery recycling processes R. Sojka, et al. 2020

» Worldwide recycling activities with varying scales, TRL levels, and technologies exist
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European activities for b

LIB recycling
projects EU:
July 2022*

Published by:

BATTERY-
NEWS.DE

O
d

hydrovol

12,000 t/a

t
Installed, Fredrikstad

B Li-cycle
MORYOW ccosros
2023, X
10,000 t/a

Correspondsto

100,000 ta of
inctalled and
planmed

canscity 10,000 t/a

& STENA
2023, Halmstad 2030, Skellefted
125,000 t/a

attery recycling

~n 202X Eurcpe
55'?!‘5@3 Xtfa I

Installed, Nivala

2025 Europe
4,000 t/a

Xt/a

@fortum
Installed, Ikazlinen
3000t/a+ X

2023 Harjavalta

Germany

GLENCORE
SRATISHWVOLT
2023 Northfleset
10,000 t/a

@ veoua
2024, Minworth

Xtla

o

TeS S iy
Installed, Rotterdam

14,000 t/a

©cICAMINE
202X, X
Xt/a

ecobot
Installed, Darfaston
Xt/a

@

8,000 t/a

isiilcaie Adurubis ABEE
Insta?led, Hoboken 2025/26, Olen 2023 X
7,000 t/a Xt/a 1,000 t/a
» 0 RENAULT
TSSO o e
Ca Installed, Crencble 2023
ﬁ"ﬁ"zx, Saint Quentin 2200t/ Amneville
10,000 t/a 4,000 t/a
() veoua EDI (75U werier
2023 Dicuze 2024 X
5,000 tfa Xtfa
Spain
endesa (IR) secvmuae &) ety
Installed, Cubillos del Sil Installed, Erandic 202X X
X t/a 15,000 t/a

lannouncaments

(200 warking cays per year)

Conversionfrom 10 t/dta tfa | % t/a

ACCUREC
Installed, Krefzld

3250t/a

Duesenfeld
Installed, Wendeburg
2,900 t/a

Waren

2014, Baudenbach
1,000 t/a

Primobius

Installed, Hilchenbach
20,000 t/a

REDU)

Installed, Bremerhaven
10,000 t/a

SSTENA

Installed, Wangerland
350 t/a (2023:2.500 t/a)

202X, Wernberg-Koblitz
9,000 t/a

G sungEel HiTech POSCO
202X, Bukowice
20,000 t/a

(= ]
2024, Schwarzheide
15,000 t/a

ERLGS
Installed, Zwickau
950 tfa

installed, Aue
4,000 t/a

Installed, Salzgiter
1,500 t/a

&

2023, Kuppenheim
2,500 t/a

2025, Heide
Xt/a

Lawrubis
202X, Hamburg
Xtla

ROYAL! BEES™ ATTER®
2020, Legnica 2022 X
3,600 tfa X tla

switzerland +

P oarReC KYBURZ @ lbrec
Installed, Wimmic Installed, Freiesnstein 2023, X
500t/a 100 t/a 8,000 t/a

202X Scarmagno

nungary =

€ SungEel HiTech
Installed, Batonyterenye
25,000 t/a

PEM und LKQ Europe stellen Studie zur Batterie-Kreislaufwirtschaft vor - RWTH AACHEN UNIVERSITY PEM - Deutsch (rwth-aachen.de)
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Global recycling opportunities rise exponentially

Available scrap material (GWR) End-of-life EV batteries and production scrap available
for recycling — per region (kMT, global)

- {-ife Darer )
o Share of EoL batteries vs total
| kMT available for recycling
_____ ___-.-llllllll =
A S S ST A A G A A

® RoW @ NAM Restof Asia @ China @& Europe

= o i
@wsﬂljﬂE Source: Umioome forecast dola

» Break even point of scrap versus EOL batteries to be reached in about 10 years

» Requirement of globally functional collection system
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Recycled Li and EU Li production:
~40% of EU demand by 2040

Cl-Open

= Scrap from cell production can be a major source for recycling Li, but it does not change the balance, as it

leads to increased demand at the same time.

= Self-sufficiency cannot be achieved in the next 20 a.

Lithium supply gap EU+ cell production
100%
80%
60%
40%
0%
2025 2030 2035 2040

M Li scrap recyclates B Li EolL recyclates  ®Li prim. production Gap Cell Prod.

Source: FHG ISI, BMBF Statusseminar, Koln, Oct22

» High demand for recycled Lithium even beyond 2040
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Selection of European
Countries with Significant
Lithium Reserves

—~ Crech Republic

_—— Ausiria

Source:_How European Lithium Could Make Batteries More
Sustainable - BatteryBay




C1l-Open

Conclusions

» ACC

On the way to become a leading European cell manufacturer
ACC builds 40 GWh Gigafactory plus Application Engineering Center in Kaiserslautern. Operational by 2025
Full capacity planned for 2030 with ~2100 new jobs on site

Sustainability is one of ACC's strongest commitments

» Recycling

Recycling is a necessity for sustainability, legal and supply chain stability reasons
Unavoidable battery scrap and future end-of-use batteries will create a new recycling industry
Recycling is global battery challenge lead by battery industry in Asia. Many activities started in Europe

ACC supports recycling activities in cooperation with our customers and partners within the circular value

chain
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