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Methodology
MAGELLAN spans the entire value chain magnet
extraction and recycling, from producing magnetic
alloys to using recycled materials and developing
and testing cost-effective PMs for EVTMs.
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The project's ultimate aim is to kickstart the
creation of a new value chain for PM recycling

and manufacturing in Europe

“magnet to alloy”
short-loop

recycling route

a ellan

U
S
E

REC

O
VE
R

MAKE

Solution
MAGELLAN aims to develop and demonstrate in an
operational environment (TRL 7) a novel and cost-
competitive, environmentally friendly solution
leveraging functional recycling, highly advanced
processes for manufacturing PMs, and new
designs for EVTMs.

Challenge Technology
Permanent magnets (PMs) containing rare earth
elements (REE), particularly Neodymium-based
(NdFeB) magnets, play a key role in the green
transition.

Their ideal magnetic properties enhance
efficiency of key technology applications such
as electric vehicle traction motors (EVTM) and
wind turbines.

But since PMs are mainly produced outside
Europe, there is a risk to security of supply in
Europe. Therefore, a European PM supply chain is
needed to support the energy transition.

USE: Better design of EVTMs

Facilitate magnet recovery and minimise
material loss during reprocessing

Utilise advanced shaped PMs for improved
assembly, avoiding irreversible gluing

Enhance EVTM performance with better flux
distribution and reduced PM mass per kW

Increase sourcing of recycled heavy REE
(HREE) through a short-loop recycling process

Substitute Neodymium with less critical REE
(Ce/La), along with supplementary use of HREE

Use secondary REE in high-performance
magnets, with functionally shaped magnets

MAKE: Better use of REE
in the production of magnets

Upscale the magnet-to-alloy route and employ
functional recycling to avoid downcycling

Establish characterisation protocols to direct
EoL PMs to their optimal recycling loop

Promote standardised magnet labelling
(composition, size, etc.)

RECOVER: Better recovery,
reuse and recycling of REE and PM

Optimising the three main pillars
of a circular economy business model

Advantages of magnet-to-alloy route

Conserves up to 70% of the REE in the metallic
form, thus using less energy for PM reduction

Eliminates the need of separation of Nd-Dy-Fe-B,
thus avoiding polluting processes

Improves yield, making it more productive

Utilises conventional strip casting equipment
already available in magnet manufacturing plants

Enables the incorporation of non-critical primary
sources (Ce and La) into different alloys


