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Aim of the project

Recycling of cathodes from spent RLIBs of the type (-) Li/
the PDPA/CNs composite (+), by the fabrication of new
electrodes containing the CPd/CNs, CPd/OCN,
CPd/CNs/PVDF & CPd/Biochar/ CNs composites (CPd and
OCN stand for CP in doped state and oxidized CN,
respectively) as active materials for supercapacitor (SC)
cells and RLIB

Relevance vs MARs — MARS 2

The development of a technology to separate the
constituents of the cathodes from spent RLIBs

New methods for preparation of the active materials
for new enelf_'\,cl;_y storage devices using the constituents
from spent RLIBs

The optimization of electrodes and their testing in
SCs and RLIBs

Assessment of needs and resources at country
and/or regional level
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Key challenges addressed by the project

1. Recovering of the cathodes, containing
PDPA/CNs composite, from spent RLIBs
and elaboration of a technology for the
separation of the constituents of these
electrodes

2. Preparation of: a) the composites based
on al) (CP)d/CN, (CP)d and PVDF; a2)
(CP)d/CNO and a3) (CP)d /Biochar/CN,
where CP = PDPA and b) the fibers based
on (CP)d/CN, (CP)d and PVDF via classical
methods and electrospinning

3. Optimisation of the performance of
composites as active material for the
electrodes of RLIBs and SCs

4. Exploitation (IPR, business, networking,
etc)

Expected results :
» Mid-term expected results (mid 2024)

VVYV V VY

» End of project expected results (2025)

VYV VYV

Recovery of constituents of spent RLIB
cathodes

Synthesis of composites: PDPA/CN/PVDF &
PDPA/OCN

Preparation of fibers PDPA/CN/PVDF
Synthesis of composites PDPA/Biochar/CN

Characterization and first evaluation of the
electrodes’ performance in SCs &RLIBs

Optimized RLIBs and SCs

Revaluation of the electrodes performance in
SCs &RLIBs

Business plan for future exploitation
Patent application
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Expected outcomes
What could be the impact of the project at 2030 on the economy and/or society in case of scaling up the

results of the project ?

Time frome impoct level | MARZ reloted impoct
and size
Short term Scientific - New methods for cothodes recycling ond reuse of compounds other thon the troditionol metollurgic
impoct processing for Li recycling;
- Production of novel composite materials;
- Preparation of electrodes for batteries ond supercopacitors vio conventional methods and electrospinning.
Short term Copaocity - Closer colloboration between researchers, innovators and funders;
building - improved professional competences and expertise (induding R&D, manogerial, business, communication)

of the team member;
- Closer institutional cooperation between Africo and Europe.

Medium term

Societal ond

- Creotion of jobs through vse ond reuse of EOL components;

policy impoct | - Creotion of policy incentives to encouroge collection and reuse of rechargeoble Li batteries for materials
other thon the troditional Li recovery:
- Increosed owareness for the economic ond environmental effects involved with collection and reuse of Li
botteries.
Medium term Technological |- Recycling technology will become more efficient through uptoke of the project’s results;
impoct - Monufacturing of new cothodes for batteries ond 5C.
Medivm term Business - The SME involved in the project will exploit the project results ond the identified morkets both locally and
through the colloboration of the industrial poriners who offered support letters (e.g., specialized electrospun
fibers, IPR)
Long term Economic - Reduced production costs ond increased recovery rotes:
- Transition from o linear to o circulor economy.
Long term Environmental | - Reduced moteriols used for new products;
impoct - incentive for increased collection of Li batteries;
- Decrease in heavy metals ond hozordous chemicols waoste.
Long term Business - increased economic goin through the uptoke by main consumers aof Li batteries ond 5C: outomotive, marine,

industrial, ond power.
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Which main risks could you face during the project implementation ?

Risk identified Probability Impact Contingency plan
Mitigate by the ochievement of vorious oxidation process af CN
The weight of CNO resulted in WP1 after the| gaie by nt of : p /
) ) Medium Low resulted after the separotion of the constituents of spent RLIB
separatian of the canstituents af spent RLIB cothodes
cathodes
5Cs celis having electrodes containing the compasites Mitigate by interaction aof the compaosites PDPASCN/PVDF
PDPA/CN/PVYDE PDPASCN, PDPASOCN, FDPA/SCN, PDPASOCN with various acides (e.9. H,50,, HiPMo 04,
PDPA/Biochar/CN show a low discharge copocitance in |AMedium Medium etc.). This interaction will lead to on increase of the dopoge degree
comparizon with the cell (-} the PDPA-solt/SWNT of PDPA and its conductivity. The voriation af the ratio between
compaosite/y the POPA-sait/SWNT compasite [+) the constituents af the compasite moterials is olso envisaged.
RLIBs hovi ectrod coining th " Mitigate by the interoction of the composites PDPA/CN/PVDF,
s hoving electrodes contoinin £ COmposites
g g P PDPA/CN, PDPA/OCN with various acides (z.g. H:50, HiPM01:0.
PDPASCN/PVDF PDPASCHN, PDPASOCH, . . . . . .
. o ) Medium Medium etc.). This interaction will leod to on increase af the dopoge degree
PDPRA/Biochar/CN show o low capocity in comparisan ) . L ]
] . . of PDPA and its conductivity. The voriation af the ratio between
with the cell {-) Li/¥ PDPA-salt/SWNT compasite (+) ) . o .
the constituents af the compasite moterials is olso envisaged.
Mitigate by testing of electrodes prepored in this project bath in
Optimizatian af 5Cs cell in order to obtaoin high Medi Medi symmetrical and asymmetrical 5Cs ceils as well as the variotion of
edium edium
discharge capacitance the active materiol weight in the mass of the two electrodes will
be corried out.
The variation of the octive materiol weight in the moss aof the
Optimizotion of RLIBc in order to obtain high capocity  |Medium Medium . f . g s
cathodes will be corried out
. . . L Mitigate by the choice of the nationolfinternational conference
Dissemination af results by the physical porticipotion ) ] ) ! o ) ] ]
. ] ] ] which are orgonized in hybrid regim (including an-line regim). In
ot the nationalfinternational conference, Kick-off] . ) . ] o
. . . o . . the cose of the kick-off meeting, closing meeting, troinings for
meeting, clasing meeting, troinings  for  young|Medium Medium ; _
young researchers and the steering cammittees ond workshop,
resegrchers ond workshop, as a consequence of the ] . o ) i )
. ] . o . NIMP will considered the arganization of events in on-line regime
geopolitical situation and/ar the pandemic situation !
{videa conferences)
Al institutions have o department that are in chorge with these
Delay in purchosing the chemicals Low Low activities and taking odvantoge of their experience will ovoid this

kind of risks.
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Contribution of the project to AU — EU
R&D partnership

» All partners will strengthen its national and
international collaboration and mutual
understanding towards new avenues for common
research initiatives and high impact publications.

» In Morocco and Algeria, the acquired expertise will
aid UM6P, UCA and UBMA partners to become
involved in the avenues opened by the countries’
natural resources which kept growing in recent
years.

» Special attention will be given to a high exchange
of scientific knowledge between the parties
involved by achievement of traininézs focused on
the nanomaterials used as electrode active
materials in SCs and RLIBs, separation methods of
constituents from spent cathodes of RLIB,
electrospining techniques for African specialists.

» At institutional level, initial steps towards a future
commercial exploitation in WP6 will have an
economic impact on both the involved SME and on
potential commercialization through spin-offs.

Interest of Consortium members in
participating in LEAP-RE clustering
activities

The project will comply with an open
science principle and will thus share
through various dissemination means:

» The development of a technology
fo separate the constituents of the
cathodes from spent RLIBs

» New methods for preparation of the
active materials for new energy
storage devices using the
constituents from spent RLIBs

» The optimization of electrodes and
their testing in SCs and RLIBs
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