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Abstract: 

Antimony is classified by the EU as a critical raw material. Although antimony trioxide 
used in plastics accounts for approximately 65% of global primary antimony consumption, no 
dedicated recycling stream exists for its recovery from polymer matrices. Our work1 is based 
on an innovative chemical strategy for antimony extraction, at the interface between plastic 
recycling and metallic oxide recycling. The presented results were obtained from industrial 
sorting chain waste (cathode ray tube treatment) concentrating heavy plastics composed of 
polycarbonate and styrene resins (ABS and PS) containing approximately 1 % antimony in the 
form of Sb₂O₃ particles. The aim of the study is to extract antimony through soft dissolution, 
then re-precipitate it to produce a compound that meets flame retardant specifications. This 
approach is therefore a short-loop recycling method aimed at partially replacing the 
production of flame retardants from primary antimony resources. 

The protocol involves an initial step of dissolving the styrene matrix in an organic 
solvent, followed by contact with a non-miscible aqueous solution containing a ligand capable 
of selectively dissolving antimony at room temperature. Experiments conducted on model 
solutions of dissolved antimony were compared to the modeling of complexes in acidic media 
using a thermodynamic approach, and the solutions were characterized by in situ infrared 
spectroscopy. The precipitation of Sb₂O₃ was then carried out, and the obtained solid was 
characterized, particularly in terms of size and purity. 
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