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Innovation Region Fessenheim — “Green Batteries and Circular Economy”
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European Battery Landscape

Innovation Region Fessenheim — Concept of Circular Economy for Batteries

Innovation Region Fessenheim — Development of Industrial-scale Projects

Innovation Region Fessenheim — Next Steps
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European Battery Landscape — Lithium-lon Cell Production until 2030
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European Battery Landscape — Recycling: Current Situation
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Innovation Region Fessenheim — Concept of Circular Economy for Batteries
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Industrial-scale projects
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Innovation Region Fessenheim — Concept of Circular Economy for Batteries

Industrial-scale Projects

Battery Systems

Qualified Batteries
for a 2m-life

EolL Batteries g

Utility-scale Hybrid Electrical
Energy Storage, Complemented

with 2"-life EV Batteries

Facility for the
Dismantlement of
Batteries

Battery Cells
4

for Recycling

Facility for
Recycling of
Battery Materials

Battery Materials

Factory

Starting Materials
for Battery Material
Development

Material Characterization
+ Know-how
+ Materials

Battery Materials
Factory, Early and

Late Pilot Plant

Possible Installations for the Innovation Region Fessenheim and their Interfaces
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Innovation Region Fessenheim — Concept of Circular Economy for Batteries
Qualification Center for 2nd life Battery Systems

Task:

Evaluating efficiently state of used
EV battery at point of time B

A B

Time >
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Relative capacity = @ >

100 % (100-x) %
Relative inner resistance - @ >
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Innovation Region Fessenheim — Concept of Circular Economy for Batteries
2d Life Hybrid Energy Storage

Example of Germany:
= Until 2030: 100 GWh of electrical storage capacity needed

" 65% of this capacity could be covered by large-scale-battery storage systems, installed at
shutdown conventional power plants \

o
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Sources:
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Innovation Region Fessenheim — Concept of Circular Economy for Batteries
Dismantling of Battery Packs
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Innovation Region Fessenheim — Concept of Circular Economy for Batteries
Industrial-scale Dismantling and Recycling Facility

Disassembly
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Innovation Region Fessenheim — Concept of Circular Economy for Batteries
Industrial-scale Dismantling and Recycling Facility

Disassembly —=> Comminution — Sieving/drying o Sorting -> Output Black mass
recycling
1. Mechanical 1. Wet sorting 1. Magnet separator Aluminum
1.Manual 4 edd -
v Skimming & sieving and eddy curren copper Hydro-
anpower for separation of steel housin metallurgy
& expertise i 9 .
. ferrous and non i Generation of
- : C&Cahil LY Drying ferrous and different PEEIE precursors for
2.Robust automized N A | % non-ferrous metals black mass the production
e.g. =3 Dry sieving 2. Multisensor system Hydrometallurgical of rge\{v |Cathode
waterjet & Sieve tower e.g. for plastics recycling step for materials
Cutter A black mass

3.Smart automiz
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Innovation Region Fessenheim — Concept of Circular Economy for Batteries
New Active Materials for Battery Production

Process for the Synthesis of Cathode Active Materials (CAMs) for Lithium-lon Batteries

/ Starting Materials\ / Precursor-Precipitation \ / Calcination \

e New raw materials  Dissolution of the starting e Mixing of a lithium-source and
materials the precursor
OR » - . .
e Addition of a precipitant » Energy intensive heat
treatment
e Materials from a e Adjustment of temperature

recycling-process and pH-value e The final product is ready for
\ / \ / battery production /
- Nickel i
e

K() Precursor Li-Source CAM
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Innovation Region Fessenheim — Next Steps
Support is needed for Development of Industrial-scale Projects

Coordination of technical / engineering tasks

S e

Coordination of economical assessments and
business plan development

Coordination of political, environmental and
regulatory framework tasks

Clarification of available space for
implementation of industrial-scale projects

Acquisition of commitment from key industrial
players
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