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The VALON project addresses a critical environmental and industrial challenge: the material valorization 

of plastic rejects from Waste Electrical and Electronic Equipment (WEEE) containing brominated flame 

retardants (BFRs) as additives and synergistic antimony trioxide. These fractions are currently excluded 

from mechanical recycling routes due to regulatory restrictions, leading to significant landfill disposal 

despite containing valuable critical raw materials such as antimony. 

Globally, a large share of post-consumer plastic waste, particularly from WEEE, remains underutilized, 

with a significant proportion corresponding to mixed plastic rejects. At the same time, antimony is identified 

as a critical raw material (CRM) at European level, with increasing demand and supply risks, highlighting 

the need for efficient recovery strategies from secondary sources. 

VALON aims to develop an integrated technological framework to identify, separate, concentrate and 

recover antimony from BFR-rich plastic fractions. The project combines advanced spectroscopic 

techniques such as X-ray fluorescence (XRF) and laser-induced breakdown spectroscopy (LIBS), artificial 

intelligence-based classification models, and physical separation processes including density-based sorting, 

froth flotation and RGB vision systems. 

The methodology is structured in sequential stages, starting with the detailed characterization of 

heterogeneous WEEE plastic streams, followed by the optimization of identification and separation 

technologies capable of isolating fractions enriched in antimony. The project also explores environmentally 

sustainable conditioning processes, including cryogenic milling and pyrolysis, to prepare materials for 

subsequent extraction. Finally, hydrometallurgical and emerging solvometallurgical approaches, including 

deep eutectic solvents (DES), are investigated to maximize antimony recovery efficiency. 

The results show the generation of enriched polymer fractions with antimony contents above 4 % by weight, 

as well as extraction efficiencies exceeding 80 %. These outcomes will demonstrate the feasibility of 

transforming a currently non-recyclable waste stream into a valuable secondary raw material, contributing 

to landfill reduction, improved sustainability and resource circularity (Spooren, 2025). 

Beyond technological advances, the VALON project will strengthen industrial autonomy in critical raw 

materials, reduce dependence on external supply chains, and open new market opportunities linked to 

antimony recovery within the industrial ecosystem. The project is aligned with the Smart Industry priority 

and contributes to the transition towards a circular economy by enabling high-value recovery pathways for 

complex WEEE residues. 
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