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❑ The accumulation of end-of-life polyamide 6 (PA6) fishing nets in marine 
environments poses a serious ecological and waste management challenge. 

❑ Recent advances in chemical recycling through solvolysis have opened new avenues 
for recovering high-value monomers such as ε-caprolactam from polyamide waste 
streams, supporting circular economy principles. 

❑ In this investigation, a deep eutectic solvent (DES) composed of choline chloride and 
diethanolamine (ChCl:DEA) at different molar ratios is employed as both reaction 
medium and nucleophilic agent for the depolymerization of PA6 sourced from 
marine waste. 

❑ Using DES:

❖ Advantages: Low-cost raw materials, easy synthesis, water stability, 
biocompatible, biodegradable, and non-toxic. DES 

❖ Physicochemical properties: Mostly polar; density higher and viscosity much 
greater than conventional solvents (temperature-dependent).

Main objective
To study the technical feasibility and optimize conditions for the depolymerization of 
PA6 using ChCl:DEA as a medium.

Experimental procedure

Experimental design

❑ Dependent variable to maximize: Fishing net conversion 𝑋𝑅𝐸𝐷 %

❑ Independent variables: T (ºC), RED/DES ratio (%, w:w), ChCl:DEA ratio (mol:mol)

❑ Constant variables: Fishing net/catalyst ratio (RED/DMAP) 10% w:w, reaction time (t) 60 min.

Composite Central Design (CCD)

Statistical study of the experimental design

Statistical significative effects

Main Effects

Interaction Effects

The system composed of the DES ChCl:DEA with the DMAP 

catalyst is proposed as an efficient, reproducible, scalable 

and environmentally viable alternative for the chemical 

recycling of PA6 fishing nets, contributing to the circular 

economy with recovery of high value-added monomers.

XRED   Maximization

❑ Study of individual effects (T, ChCl:DEA) :

❑ Effect of T on XRED → non-linear.

❑  Effect of ChCl:DEA on XRED→ linear.

❑ When ChCl:DEA=4: minimum XRED accused

❑ When ChCl:DEA=9.36: not minimum XRED

Analysis of variance (Pareto Graph): 

individual effects, quadratic effects and key 

parameter interactions.
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