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LFP batteries

Breakdown of demand, 2030, GWh
(V)
+32 % annually By geography By chemistry

Consumer electronics —- Other —

l Rest I(“; — Lithium cobalt oxide —
: world
Grid storage Nickel cobalt —

4,000 -
aluminum

cobalt

Olivine-type LFP batteries have gained a considerable us — manganece —
share within the lithium-ion battery (LIB) market. ’

Mobility

They combine excellent electrochemical performance
and long lifespan with intrinsic safety and low cost, 5000
which is ideal for use in electric vehicles and energy
storage solutions.
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LFP batteries

LFP batteries contain three critical raw materials
(CRMs):

e Lithium
* Phosphorus

e Graphite

Source: European Co
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LFP batteries

Currently, no dedicated, economically-viable, industrial-
scale recycling process exists for LFP-type LIBs in Europe

or elsewhere.

Necessity of an integrated strategy, aimed at the
valorization of the entire matrix
(Li, P, graphite, electrolyte)
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ACROBAT

Advanced CRMs Recycling from spent LFP Batteries

Project partners Project funding
=
f vito = Fraunhofer S
| o EFRA*MI N3
ISIM2)  ACCUREC fwo o
: | P;’J ® | f Minidoro dodt Univeriits ¢ dodly: Ferce
Eiaar i St Eriamc Onor et Duration: 01/08/2022 —31/07/2024

Budget: 1.4 M€

AC RO B’:‘é 3/29/2023 8



Acrobat objectives

The project aim is to develop innovative and environmentally-friendly recycling technologies dedicated
to spent LFP batteries.

The specific objectives are to develop and test:

dedicated dismantling and pre-treatment (ACCUREC)

extractive recovery of electrolyte materials (ENEA)

in-line characterisation of black mass (Fraunhofer ILT)

recovery of graphite (SIM2 and VITO)

hydrometallurgical lithium recovery and conversion into battery-grade lithium hydroxide monohydrate (SIM2)
direct recycling of spent LFP cathode material into virgin LFP (VITO)
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Acrobat consortium

The ACROBAT consortium will have close interactions with its Industrial Advisory Board (IAB).
The IAB is composed of relevant industrial stakeholders active along the EU battery recycling value chain:
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Acrobat structure
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Acrobat structure

WPO | Project management (VITO)

WP1 | LFP-dedicated dismantling and pre- WP2 | In-line characterization of Eol WP3 | Material recovery from EoL LFP black
treatment of EoL LFP batteries (ACC/ENEA) LFP black mass (ILT) mass (VITO/KUL)
T1.1: starting T1.2: starting T1.3: recovery T2.1: LIBS T2.2: demo “ T3.1: T3.2: HCI- T3.3: CO,-
material material of electrolyte process in-line LIBS graphite based Li based direct
production analyses materials development analyses recovery recovery LFP recycling

WP4 | Communication, dissemination, assessment, and exploitation (VITO)

T4.1: T4.2: L,f”-3=| : IT?:t '
Communication Dissemination e cycle xploitation

assessment plan
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Acrobat aims

Overall, the ACROBAT consortium (VITO, ENEA, Fraunhofer ILT, KU Leuven, Accurec) aims to:

o recover 90% of the EU-CRMs (Li, P and graphite) from waste LFP batteries
o recycle LFP cathode material, graphite and electrolyte, respectively up to 5.4, 6.2 and 4.4 kt/y by 2030 in EU
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If you are interested,
please visit the project
website:

https://acrobat-project.eu/en

Contacts:

jeroen.spooren@vito.be
(coordinator)
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https://acrobat-project.eu/en
mailto:jeroen.spooren@vito.be

Thank you for your
attention!

federica.forte@enea.it
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