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INTRODUCTION & AIM

The accumulation of discarded fishing nets in coastal zones significantly contributes to marine PrOiECt
pollution, with polyamide 6 (PA6) being the predominant polymer in these residues.

Chemical recycling through depolymerization offers a promising strategy to transform this waste @w
into high-value building blocks, particularly e-caprolactam, supporting circular economy initiatives &\Ofs g P\?
4

while reducing ocean contamination. A o
REDES4VALUE - Valorization of fishing nets for

the production of high added value productS

In this study, deep eutectic solvents (DESs) were evaluated as green media for depolymerizing
(INNEST/2024/313)

PA6 recovered from fishing nets. 5
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WP1. Definition of requirements and technical specifications. WP3. Chemical recycling and repolymerisation of the products.
WP2.Mechanical recycling of waste and study of modification and properties modulation. Materials
Fishing nets: Pretreatment by AIMPLAS Institute of Technology.
Initial physicochemical characterization Catalyst: 4-(dimethylamino)pyridine (DMAP)

DES: Mixture of MEA (C,H,NO) 99% , DEA (C4H11NO;) 99% and ChCl (CsH,4CINO) > 98%.
Different molar ratios.

e | Design of experiments Characterization
P Gravimetry
A Temperature .
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Table 1. Conversion percentage as a function of sample
condition (presence/absence of fishing net after filtration)

F(':L,I,EE Temperature Time Conversion
o o [2C] [min] [%]
T=80°C ° min , _

par:ia] The intensity of the carbonyl band of CPL
1. ZnCl;: Urea [1:3.5] 170 30 solubilization (C=0, 1653 cm™) increases with longer
2. ChCl : Urea [1:2] 170 30 48.2 reaction time, while the carbonyl band
3. ChCl: Glycerol [1:3] 160 60 65.1 associated with polyamide 6 (C=0, 1634 cm™1)
4. ChCl: MDEA [1:6] 170 60 4.1 decreases, indicating solvolysis of fishing nets.

e V _ 5. ChCl : DEA [1:6] 180 120 92.4

Fishing nets Crude reaction mixture Filtrate Filter cake 6. ChCl : MEA [1:6] 160 120 94.8

* Solvolysis was promoted in amine-based systems, which enabled solubilization of the fishing net at lower temperatures and shorter reaction times. Acknowledgements

 The highest conversion was achieved when using deep eutectic solvents (DES) containing amine-based compounds, indicating that the presence of

amino groups enhances the depolymerization efficiency of the system. %;j [ M ATS TEANOLOY ] @3
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* Development of recycled materials for FDM additive manufacturing, to be carried out in Work Package 4. Say B
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* Process optimization and validation of the obtained products and demonstrators, to be carried out in Work Package 5. Ronmu UACErimm | B
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