REE-FLEX: Skid REE SX pilot unit in nitrate route designed for flexible input streams
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Europe’s e-mobility and renewable energy sectors are highly dependent on rare-earth
permanent magnets (RE-PMs), while remaining critically reliant on imports from China.
In 2024, Europe imported approximately 23 kt of RE-PMs from China, representing 98%
of total demand. This dependency was further exacerbated by China’s April 2025 export
restrictions on key heavy rare earth elements (HREs), including dysprosium (Dy) and
terbium (Tb), which are essential for high-performance permanent magnets. Establishing
a strategically independent European rare-earth magnet production and recycling value
chain has therefore become an urgent priority.

The REE-FLEX project addresses this challenge by advancing rare-earth element (REE)
separation technologies through next-generation solvent extraction (SX). While SX
remains the industrial standard for REE separation, REE-FLEX modernises the process
via the nitrate route by integrating artificial intelligence (Al), process digitalisation, and
real-time analytical control. Developed jointly by Carester and KU Leuven, this approach
aims to significantly reduce operational and capital expenditures, lower the
environmental footprint of SX operations, and improve flexibility toward variable feed
compositions originating from both mining concentrates and recycled magnet streams.

As part of the project, Carester will deploy the REE-FLEX skid-mounted SX pilot unit to
support the design and optimisation of future RE separation plants for European and
international customers. In parallel, REE-FLEX technologies will be implemented at
Carester’s Caremag facility, scheduled to start operation in 2027. The plant will refine
both light and heavy rare-earth oxides from mixed feedstocks using more than 350 mixer-
settlers, enabling the recycling of 2 kt of magnets and the processing of 5 kt of mining
concentrates annually. This development positions Carester as Europe’s leading rare-
earth recycler and the largest Western producer of purified heavy rare-earth oxides.



