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sécurité sanitaire de l’alimentation, de l’environnement et du travail, Agence nationale de sécurité
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Abstract

In mussel farming, the use of tapping nets is essential for preventing product loss and
protecting mussels from predators. Plastic nets are exposed to various biotic and abiotic
mechanisms, potentially resulting in their degradation and the subsequent release of mi-
croplastics into the aquatic environment.
To address this issue, professionals of the aquaculture industry are developing alternatives
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to conventional (petro-based) plastics, introducing nets made from biodegradable and recy-
clable materials, which appear to be promising alternatives. Despite the challenges associated
with the complete degradation of most bioplastics in the environment, these materials are
supposed to be more durable and have less impact on the environment. However, the current
information on the fragmentation and the release of microplastics (MPs) from these materi-
als is not documented.
In this context, this study aimed to compare the chemical signature and the release of MPs
and organic plastic additives (OPAs) from both biodegradable and conventional mussel nets.
This assessment was carried out on pristine materials and after artificial aging under ultra-
violet (UV) radiation in seawater.
Nets were immersed in 1.6 µm filtered natural seawater and exposed to UV radiations for 35
and 57 days, respectively simulating 12 and 18 months of average natural solar irradiance
in Europe. After characterizing the chemical composition of the two plastic materials using
FTIR, the presence of OPAs was highlighted for each condition using TD(Py)-GC-HRMS.
The quantity of MPs and OPAs released into seawater for each condition was also studied.
The results will provide us with a better understanding of the degradation pattern of these
plastic materials to assess their fate and potential impact(s) on the environment. This will
provide valuable information to mussel farmers and stakeholders at a time when changes in
practices are required.

Keywords: microplastics, additives, biodegradable plastics, mussel farming, nets


