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BATTERY RECYCLING
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Closing the Gap:
Metal recycling means raw material security and environmental protection.

Jurgen Schurhoff
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Batteries (Lithium - LiB)

Demand in the future years

Lithium (batteries) in our daily life E|
= glectric vehicles,

= smartphones, laptops,

= electric toothbrushes,

= and other items

BATTERIES ARE GROWING IN IMPORTANCE

Forecast demand for batteries worldwide in GWh

Mobility @ Power storage @ Consumer electronics

Due to the growth of e-mobility,
demand for batteries is expected
to more than double by 2030
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Sources: BloombergNEF, US Department of Energy

C:E Battery recycling market

- Huge battery recycling market will

BRI e ) R EEE emerge from 2027 ~ SOKTPA in Europe.

Tons of battery for recycling (Europe)
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This analysis excludes the «long-life batteries » > 15 years



What contains a battery?

Battery Lithium-ion structure
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©2019 Let's Talk Science
GEA e
Li,CO5 ~ 30 to 70k€/T , : . . .
Co ~ 80KE/T ‘ Ni, Co, Mn, Li Do Alumlnlum’ ‘Plastlcs’ ‘Graphlte,
Ni ~ 26k€/T ! ! ! !
Mn 97% ~ 7.5k€/T 10% 34.5% 11% 8.2%

Source : How does a lithium-lon battery work? | Let's Talk Science (letstalkscience.ca)



https://letstalkscience.ca/educational-resources/stem-in-context/how-does-a-lithium-ion-battery-work

Lithium value chain

Unlock the Full Potential of Your Lithium Production with Our Upstream and Midstream Technologies and Expert Support
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Battery recycling plant — Involvement of GEA

Hydrometallurgy - Recycling
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Battery Recycling — The Gap

Battery Recycling

Purity requirements
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Expected market growth Impurities

= Exploration of a mine (10-25a) = High potential due to increasing from Battery recycling/Hydromet

= Build up Li-Processing Line (3-5a) SEIIBTY HEse Emo

= Sodium > 50 ppm

= Varying composition with Feed
Recycling process material

= Individual Process development = Impurities increase with yield

= Optimization for the feed

= Build up process (3a)



'Fattery Recycling T

Recycling will be mandatory to sustain t trical mobility

Numeric Chemical Process
Simulation Simulation design
. Detailed Parameters for . Process conditions

numerical simulation
. Process validation
Product samples

compositions
1st feasibility checks

«  Structure of process
* Unit operations
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From Ideation to Installation
Our Approach

& o
Product and Process Development Test Centers

We work with our customers to establish how our Test Center facilities are available for single and multiple
technologies can be applied for their: technologies processing.

Production of specified products under optimum process GEA's centers of excellence give access to a full range of
conditions. test facilities and teams of experts, all of whom work

closely with our customers to optimize procedures and
evaluate their products, enabling them to achieve their
process and production goals.

Development of new products or production methods.

Process Design and Engineering Project Management and Execution

Designing and engineering a new process system is based Project management is a core competency ensuring our

on decades of industrial experience combined with the customers will benefit from efficient planning and contract
latest innovative technological developments. execution.

As a process integrator, GEA’s design and execution will Risk management is an integrated and substantial part of our
meet individual product specifications, digitally advanced Project Management System.

technology, official standards, and superior hygiene and Global HSE procedures and standard templates for projects

safety. are developed.
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