
Closing the Loop: 
Tackling End-of-Life 
Magnet Recycling

The MAXIMA project is redefining electric 
mobility by addressing one of the sector’s 
biggest challenges: reducing dependence 
on critical raw materials, especially rare 
earth elements (REEs), without 
compromising motor performance. 

The Mission 

NdFeB magnets are essential for high torque and compact 
electric motors, but they pose major sustainability risks 

Why Permanent Magnets Are a Priority 

Designing next-generation motors requires balancing performance with 
sustainability. MAXIMA is addressing this by:
• Developing a modular axial flux motor with stackable components 
• Using digital twin simulations to optimize magnet placement 
• Reducing magnet mass and materials with application-specific designs 
• Improving recyclability and circular material use 
• Strengthening Europe’s supply chain resilience 
• Targeting TRL 6 for a commercially viable motor platform

Smarter, Greener Motor Design

China controls over 
80% of global REE 
supply 

Volatile prices 
and increasing 
global demand

Energy-intensive mining 
with environmental and 
ethical concerns 

Low recyclability due 
to contamination and 
material complexity 
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The MAXIMA SolutionThe Recycling Challenge 

Recycling NdFeB magnets is 
promising but technically demanding. 
Key challenges include: 

A closed-loop approach that 
integrates advanced manufacturing 
and recycling: 

Optimized heat treatment
• Restores magnetic properties/performance 

of recycled material
• Minimal use of heavy rare earth elements 

(compared to direct alloying).

High reactivity 
(pyrophoricity) of 
NdFeB powders 

Complex assemblies 
and coatings that 
hinder clean separation Dy
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Carbon and oxygen 
contamination that 
degrade magnetic 
properties 

MIM Technology Advantages 
• Enables production of complex, 

high-performance magnets with 
minimal waste 

• Allows direct reuse of recycled powder 
through Hydrogen processing.

• Reduces dependency on virgin rare 
earth materials 

• Eliminates the need for many 
post-processing steps 

MIM EoL

Loss of critical 
elements like 
Dysprosium during 
processing 
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