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Context and challenges of the recycling process

1000 GWh

150 000
EV Batteries

LIB’s growth

LIB’'s demand

LIB’s for recycling

Demand for Li-lon Batteries is expected to grow
(yearly by more than 30%) for the next decade.

Total global battery demand is expected to
reach nearly 1000 GWh per year by 2025 and
exceed 2600 GWh by 2030.

It is forecasted that around 150,000 EV
batteries might be available for recycling in the
EU in 2025 and more than 1 million by 2030.
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Project workplan

WP1: Battery supply and deactivation

WP2: Pre-treatment for materials concentration:
cutting and separation technologies

WP3: Innovative and low environmental impact
Hydrometallurgy

and cooperation with funded projects

WP7: Project management
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WPA4: Direct recycling and Active materials synthesis
and test (Including cells manufacturing)




Our WPS objective

To demonstrate and optimize the life cycle sustainability and safety of RESPECT
solution compared to conventional LIB waste treatment (baseline scenarios)
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Until now...

Environmental, economic and social impact assessment of conventional technologies:
LCA/LCC/S-LCA of baseline scenarios (36+18)

Battery origin location Recycling technology Recycling plant location (*)

® Hydrometallurgy

¢

@) Pyrometallurgy

(*)Based on real recycling plants from literature
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Until now...

Environmental, economic and social impact assessment of conventional technologies:
LCA/LCC/S-LCA of baseline scenarios (36+18)

Chemistry Battery origin location Recycling technology Recycling plant location (*)
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(*)Based on real recycling plants from literature
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Functional unit and system boundaries

Direct and avoided impacts (credits from secondary raw materials) of the recycling
process for 1 tonne of battery packs treated (=FU)

*Only for NMC(111) Battery packs

Plastics, steel,
Disassembly —eep electronic parts,
insulation, Cu, Al

Battery cells

\
Cu, Al +———i Pre-processing ~
I
I Black mass
Hydrometallurgy Pyrometallurgy
1 I
Y
Li,CO,, Co sulphates’, Cu, Co sulphates®,
Ni sulphates’, Mn sulphates’ Ni sulphates*
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Environmental LCA of baseline scenarios

Carbon footprint per tonne of battery pack treated
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Economic LCC of baseline scenarios

Cost/revenue per tonne of battery pack treated
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Economic LCC of baseline scenarios

Cost breakdown for preprocessing and recovery
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Social LCA of baseline scenarios

Social impacts per tonne of battery pack treated

Total social impact (SHI)
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Comparison of social impacts from
minerals produced in different countries
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Conclusions

NMC recycling brings more sustainability benefits than LFP recycling

Net environmental benefits in all scenarios (i.e., recycling has lower impacts than primary production)
Recycling inside EU has the largest environmental benefits due to shorter transport distances
Hydrometallurgical route provides larger profits than pyrometallurgical (only profitable for NMC)
NMC recycling can be economically sustainable in all geographies, but most profitable in China

Profitability depends largely on the plant throughput; e.g., NMC recycling in EU was profitable for 7 kt/yr

o
-~

The social impacts are the largest in China and the lowest in Europe A\
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Recovery of metals, such as Co and Ni, increases social sustainability by avoiding burdens from virgin
raw materials extraction in countries like DR Congo, Indonesia or Gabon
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Social Media of RESPECT

Follow the news of the RESPECT project!
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https://www.linkedin.com/company/respect-recycling/
https://twitter.com/RespectRecycle
https://www.respect-recycling.eu/
https://www.respect-recycling.eu/

THANK YOU!

Enrique Moliner, LOMARTOV
emoliner@lomartov.com
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