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New Research Project for Sustainable Polymer-
Bonded Magnets

\

Melt-spinner at the technical center of Faunhofer IWKS. © Fraunhofer IWKS

Rare earth high-performance magnets are indispensable for a wide range of applica-
tions: from industrial motors, electronics, e-bikes to wind turbines and electric vehicles.
Polymer-bonded rare earth magnets are becoming increasingly popular because they
offer several advantages over conventionally manufactured magnets: they can be pro-
duced more efficiently and are compatible with injection molding and 3D printing. This
makes them more flexible in their shape and more resistant to corrosion. However, the
rare earths they contain are imported from countries outside Europe. So far, there is no
industrial recycling process to recycle these magnets and the valuable materials they
contain at their end of life.
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tions and industrial partners is now investigating possibilities to generate an industrially
feasible recycling process in order to ensure the supply of industry with rare earth-con-
taining polymer-bonded magnets independent of imports. At the same time, the for-
mulation of the magnets is to be made more sustainable.

Under the lead of the Fraunhofer Research Institution for Materials Recycling and Re-
source Strategies IWKS in Alzenau and Hanau, the partners are working on the devel-
opment of new value chains. The project is funded by both German and French author-
ities. In the case of the German partners, the funding is provided by the Federal Minis-
try of Education and Research.

In the project, scrap magnets are first

recycled at Fraunhofer IWKS by means M LCUENNNES

of rapid solidification. For this purpose, Manutacturing of polvEEIRE S
from scrap material with bio-based polymers

the scrap magnets are melted and sub-

sequently quenched on a metal sur-

face. The resulting magnetic material

from rapidly solidified flakes can be

processed into new polymer-bonded

. . Step 1:
magnets, which in terms of perfor- Ryl ofscian

mance are equal to those made from TEOnEts
primary material. For the first time, the
researchers are investigating the usage

of biopolymers to further increase the R
sustainability of the materials used. An- magnets

other advantage is that the process
does not require any changes to exist-
ing production systems for the polymer-bonded magnets, which enables an upscaling
to industrial standards. The process can thus be tested directly at the industrial partners
Arelec and Veekim involved in the project.

Scheme of the project flow. © Fraunhofer IWKS

In order to close the loop completely, a further milestone in the project is the develop-
ment of an efficient process for recycling the polymer-bound magnets produced from
scrap material to return the magnet material into the value chain. The French project
partner ICMCB - Institut de Chimie de la Matiere Condensée de Bordeaux is responsible
for the development of a continuous technology for the recycling of polymer-bonded
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In order to evaluate the profitability and sustainability of the applied processes, a com-
prehensive life cycle assessment is prepared for the project in addition to a business
plan. The project partner ISM - Institut des Sciences Moléculaires on the French side
and the Fraunhofer IWKS on the German side will be in charge of evaluating both the
environmental impact of the materials and processes used and their efficiency. The aim
is to achieve an efficient closed-loop recycling of recyclable materials.

Project partners:

Fraunhofer Research Institution for Materials Recycling and Resource Strategies IWKS
Veekim AG

ARELEC

ICMCB / CNRS - Institut de Chimie de la Matiére Condensée de Bordeaux

ISM — Institut des Sciences Moléculaires

Scientific contact:

PD Dr. habil. Benjamin Balke (Project Coordinator)

Fraunhofer Research Institution for Materials Recycling and Resource Strategies IWKS
Phone +49 6023 32039-899

benjamin.balke@iwks.fraunhofer.de

Duration:
01.11.2019-01.10.2021

Funded by (among others):

%@ Federal Ministry
45N of Education
and Research
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The Fraunhofer-Gesellschaft, headquartered in Germany, is the world's leading applied research organization. With its focus on developing key
technologies that are vital for the future and enabling the commercial exploitation of this work by business and industry, Fraunhofer plays a cen-
tral role in the innovation process. As a pioneer and catalyst for groundbreaking developments and scientific excellence, Fraunhofer helps shape
society now and in the future. Founded in 1949, the Fraunhofer-Gesellschaft currently operates 74 institutes and research institutions throughout
Germany. The majority of the organization’s 28,000 employees are qualified scientists and engineers, who work with an annual research budget
of 2.8 billion euros. Of this sum, 2.3 billion euros is generated through contract research.

The Fraunhofer Research Institution for Materials Recycling and Resource Strategies IWKS at the two locations Alzenau and Hanau was founded
in 2011 by the Fraunhofer-Gesellschaft under the umbrella of the Fraunhofer ISC. In the fields of Resource Strategy, Recycling and

Recycling and Substitution, the researchers aim to secure the supply of raw materials to our industry in the long term and thus enable us to main-
tain a leading position in high technology in the future. To this end, innovative separation, sorting, processing and substitution processes and
technologies are being developed together with industry partners.
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