Battery manufacturing Europe (June 2023)

Battery production [l : : D ¢ Biackstone Resources
— ok BATTERY- GFREYR 2028, MoiRana 83 GWh| northvolt @« 202X C’ CUSTOMCELLS" 2024, Dabeln
June 2023 NEWS.DE MORHOW 2024, Agder 32 GWh 2025, Kotka 40 GWh ZO)OA(. G:e;nr;;;'\y 5GWh
elinor. 2026 Trondhelm X GWh Gothenburg & A8 Lecianché 2026, Salzgitter
Borlange Anodox 202X, 40GWh
SVoLT 2030, Europe 10 + XGWh I E =2,014GWh + X | +4% (as of February 110 GWh + X p.ga X GWh 2020 Willstat CATL
noBat 202X, EurOpe X GWh Allgata are Dased on the MaXimum anNUENEDaCITy & 25GWwh 2025, Erfu
Powerco 2030, Europe 120 GWh the theoretically highest expanzion stage . CELLFORCE ! n
raramorons 20XX, Europe X GWh . O 2024, Tubingen 100GWh
noBai Hewe 20XX, Europe 40 GWh an. 2 1GWh + X T=sLS
) 1 [ ' " | e - .
¥ W - B SVOLT 202X, Grunheide
m.me fgﬁ’hE:" ;(ODG & 2023, Uberherm 200 GWh
;A p 24 GWh
: /4 . 202X, Lauchhammer zoxx, Ellwangen
= } : 16 GWh 2GWh
NZ e 202X, GB X GWh F : QCC
2025, Coventry 60 GWh AT @) 9 P ES
& envison =52 2030, Sunderland 35 GWh o/ 8 \: -~ 2030, Kaiserslautern 202X, Nordhausen
amtec 2023, GB10 GWh + X . O ¥ 40GWh 05GWh
sams-vour 2025, Blyth X GWh . ‘-?!’ o - nortiwoll W
A7 = a 2026, Heide 2026, Flintbek
& . = | 60GWh 10 GWh
QCC 2030, Douvrin 40 GWh h < = @ LG Encrgy Solution
V(- 2030, Dunkirk S0 GWh R 2025, Wroclaw 115 GWh
Bluesatuions , 20XX, Quimper 1.5 GWh ) W Authors CerritBockey & Prof. HeinerMejmes -
& emisen 50 2029, Douai 30 GWh . 8 e inoBai
Prologium  20XX, Dunkirk 48 GWh p A c zLosza —r—_— 3 2020, Bratislava 10 GWh
ortugal )
. QCC 202X, Termoli 40 GWh
B JABEE FAAM 2024, Terevola 8 GWh
Pawerca202X, Sagunt 60 GWh zozx Seneffe-Manage3GWh | [~ == o /" aly 70 GWh CATL 2025, Debrecen 100 GWh
. d Vi 2026, Debrecen 28 GWh
@ Phis.cr 2027, Noblejas 20 GWh 6 2021, God 40 GWh
BASQUE 1 2027, Spain 10 GWh 202X, Frauenfeld 76 GWh SB ok SAMSUNG  202x TBD X GWh
& Ervision /750 2025' Navalmoral de la MES Elr\vfi- 2027, Subotica 48 GWh ~ 2028. Komarom & lvancsa
Mata 50 GWh 2025, Horni Sucha 15 GWh inoBat 2032, Serbia 32 GWh SK innovation Up to 473 GWh
)
Seite 1 23.06.2023 © Fraunhofer IKTS % Frau n hOfer

IKTS



Critical battery materials in Europe
Increasing demand and ways to cover that

Significant supplies of nickel, lithium, and cobalt required to cover future scenarios
-> Europe will need to develop new recycling capacity
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Y *** This does not represent battery grade lithium, but spodumene destined for the ceramics market
Top transition uses (all battery metals): @ fVs @ Battery storage +#Today nickel is recycled as part of stainless steel but not as pure nickel

(https://www.eurometaux.eu/metals-clean-energy/)
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Critical raw material in batteries (classification according EU)

Copper: annode collector foil,
connectorrs

Graphite (high purity): anode
material

Silicon: future anode material (high
power density)

titanium: potential anode material

niobium: potantiial coating in

aluminium: cathode collector, pouch,
NCA

cobalt: cathode active material
(NCM, NCA, LCO)

lithium: cathode active material, LiPF,
solid electrolyte (LATP, LLZO, LGPS, ...)

nickel: cathode activematerial (LMO,
NCM)

manganese: cathode active material
(NCA, NCM)

electrodes
lanthium: ceramic tantalum: dopand in phosphorus: solid electrolytes based germanium: solid @ citical
electrolyte(LLZO,LLTO) ceramic electrolyte in phosphate/ thiophosphat-basis electrolyte (LGPS) @ Ppotentiel critical

(LLZO) (LPS, LGPS,LATP)

. Not critical

Addapted: S. Bobba, S. Carrara, J. Huisman, F. Mathieux, C. Pavel, Critical raw materials for strategic technologies and sectors in the EU 2020, Publications Office of the European Union, DOI: 10.2873/58081
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Eficient use of raw material along the whole value chain
Rethink, Reuse, Repair, Recycle

Materials & Components

Battery Cell Production
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Thinking in value chains
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