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Evolution of cathode battery chemistries
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Need for Critical Raw Materials (CRMs)
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European Battery Regulation 2023/1542

Li-based batteries By 2031 By 2036
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Future Europe Scenario
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Direct Recycling

Solid sintering Hydrothermal
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Thermal treatment

Aqueous separation

Cathode and anode foils Size separation Metallic sheel g
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Thermal treatment

Degraded material ‘

ES Patent No. ES2924113B2
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NMC 622 - Restoration

Separation process
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Regeneration process — Hydrothermal method
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NMC 622 - Validation
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Regenerated NMC 622 — Physicochemical characterisation

* Determination of lithium

Degraded cathode Regenerated cathode

« X-ray diffraction

——Pristine NMC 622

——Regenerated cathode
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Degraded cathode
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acity (mAh-g-1)

Discharge cap:
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Regenerated NMC 622 — Electrochemical properties

Cycle life Rate performance
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The regeneration of NMC 622 cathode material recovered from an EOL-
LIB used in an EV and its viability in the manufacturing of new batteries
was assessed

The manufacturing of new batteries with 20% of recycled material
complies with the battery regulation requirements for 2031

The establishment of direct recycling plants in Europe will enable
strategic raw materials to remain in Europe
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This reduction in the dependence on the supply of certain raw materials
will facilitate the implementation of gigafactories in Europe

Future research will be focused on increasing the percentage of recycled
material to meet the requirements for 2036
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