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CONTEXT AND CHALLENGES OF A RECYCLING PROCESS

1000 GWh

150 000 ev

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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RESPECT OVERVIEW

The project targets the development Ob jective
|

of a global process to treat all kind
of Li-ion batteries where the
retrieved active materials could be - -
directly reused after regeneration. It
seeks to estimate and optimize the
impact of each segment of the
battery value chain, especially in
terms of lower emissions,
reductions in secondary pollution,
and health risks.

Develop a recycling process with
pre-treatment steps (e.g., safe
- 4 opening, novel modules
deactivation, technologies for
active materials
recovery, ...), hydrometallurgy and
direct recycling using existing and

o o

The RESPECT project's vision is to
contribute to paving the way for
increasing global competitiveness,
strategic autonomy and circularity of
the European battery ecosystem by

I.—————————————.|

developing innovative green . new process units capable of
recycling and materials recovery Aim achieving >90% weight recovery
processes, that support the growing rate/efficiency.
Li-ion battery manufacturing in
Europe.
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RESPECT NUMBERS AND FIGURES

HORIZON-CL5-2021-D2-01-06
European Climate, Infrastructure and Environment Executive Agency
Project number: 101069865

Coordinator Beneficiaries

. 15 .
Orano Mining 48 months organisations Recycling 8 906 936.00€
* Justo Garcia * Start: July * +3 associate * Sustainable, safe and * From Horizon Europe
(Coordinator) 2022 partners efficient recycling
processes ID: HORIZON- < +Associate partner funding:
* Elisabeth Guillaut  End:June * 9 countries CL5-2021-D2-01-06 - 1 million CHF : SERI
2026 involved - 790.000,00€ : UKRI

» Type of Action: RIA
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RESPECT SNAPSHOT
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RESPECT PROJECT WORKPLAN
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WP1 - Battery supply and deactivation
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WP2 - Pretreatment for materials concentration Cea
Cutting and separation technologies
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WP4: Direct recycling and
WP3: Innovative and low active materials synthesis
environmental impact and test
hydrometallurgy Including cell
manufacturing
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Dissemination, exploitation, clustering
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OPERATIONAL VIEW OF THE RECYCLING PROCESS

* Develop a data base cataloguing the main Li-ion battery types
and cells/modules

* Deactivation at pilot scale
Battery supply and
deactivation

* Develop an efficient and reliable supply chain from modules

Pre-treatment for materials collection till final delivery for recycling
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Innovative low
environmental impact
Hydrometallurgy

* Proceed to an innovative process for deactivation compatible
with several types of modules

Direct Recycling and Active
materials synthesis, cell

manufacturing and testing MORYOW * Provide Li-ion battery cells, modules and scraps
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OPERATIONAL VIEW OF THE RECYCLING PROCESS

* Develop new cutting
B KYBURZ associated to electrodes air
ejection

Battery supply and : i
Yy supply * Pilot manufacturing

deactivation * Develop a new
modaule cutting

technology

Pre-treatment for materials
concentration

* Plastic recovery and
valorisation
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Innovative low
environmental impact
Hydrometallurgy

* Selective separation of
graphite and materials
* Lithium recovery from
electrolyte * Adapt and
operate pre-
treatment pilot

Direct Recycling and Active
materials synthesis, cell
manufacturing and testing eet®

m el
* Lithium recovery from

electrolyte
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OPERATIONAL VIEW OF THE RECYCLING PROCESS

* Selective separation of

Mn/Co/Ni cps e
/Co/ * Specifications
Battery s'upp.ly and and
deactivation - informations
JM
about
impurities
A * Innovative and flexible leaching
Pre-treatment for materials of battery waste
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Innovative low
environmental impact P —
Hydrometallurgy

* Pre-purification at lab scale of
battery waste (direct cathode
regeneration)

* Scale-up of the

process
Direct Recycling and Active

materials synthesis, cell

* Engineering of
manufacturing and testing & 8

hydrometallurgical recycling
process
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Operational view of the recycling process

* Regenerate the aged NMC and
Z Fraunhofer * Development ofNMC with nickel

HELEDS « Treat NMC
recovered from

black mass

* Regenerate EolL

Battery supply and
deactivation

. * Regeneration of high-quality LFP N\
N
Pre-treatment for materials Vianode graphite N
concentration W
AN
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Innovative low  Synthesize NMC using purified i
environmental impact . M
Hydrometallurgy Black mass solution
* Review of the
performance
MORHOIN of the cells
Direct Recycling and Active manufactured
materials synthesis, cell 1 - by CIDETEC

manufacturing and testing .
* Manufacture Li-ion pouch cells

using recycled materials
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RESPECT process support

* Modelling scenarios & Life

A . Cycle Invent.ory » Safe-by-Design approaches
o ormraty * Environmental Life Cycle
Impacts on health, Assessment
environment, safety and
circular economy
* Life Cycle Costing Other * Provide field data on their
LOMARTOV * Social Life Cycle Assessment partners recycling process steps

* Exploitation
* Cooperation with other
projects and initiatives

* Communication activities
* Dissemination and
stakeholder engagement

Dissemination &
Exploitation, clustering &
cooperation with funded

projects

* Administrative, legal and
Project management financial coordination E * Technical coordination

L OE

* Administrative and financial

~pport 2 Respect

* Data Management
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Communication and dissemination activities

- Press release for the kick-off meeting held in September 2022
- First Newsletter

- Website (in progress)

Next Event

- In June 2023, the consortium will organize a launch event in Brussels to present RESPECT to EU policy makers, industry
representatives and civil society
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THANK YOU!
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Contact: Justo Garcia (Coordinator)
justo.garcia@orano.group
Elisabeth Guillaut
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