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Challenges & Solutions for Wind Energy Systems
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Objectives and ambition

* Development and validation of recyclable, repairable, and reusable resin systems for wind

turbine blades and other components.

* |Introduction of reversible adhesives and life prediction techniques to facilitate

disassembly and decommissioning of wind turbines.

* Integration of advanced digital tools to assess the circularity, environmental, and

economic performance of new materials.

* Collaboration with industry partners and educational organisations to create digital

learning resources for future workforce training.
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Workplan Overview

5
=
Q
1))
<
p—
S
Y
>}
.2,
o
o
al
I
v o)
>

WP1 - Definition of Specifications and KPIs

WP2 WP3
ECORES: Resins » Life performance
* Life extension
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\02nd life

WP6 — Value chain sustamability LCA, LCC and SLCA

WP7 - Dissemination and Exploitation Activities
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New resins
Acrylic thermoplastic resin ~ CSIC
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Acrylic thermoplastic resin CSIC

IOR DE INVESTIGACIONES CIENTIFI

t Exploration of chain extenders and cross-linkers to increase Tg up to 130°C

t Analysis of the recyclability of the comonomer ongoing

4 layers, 70 °C for 2h
Porosity: < 2% (ASTM D2734)

This project has received funding from the European
Union’s Horizon Europe research and innovation 9
programme under Grant Agreement No. 101148066.




-2 POLITECNICO
14E MILANO 1863

Reversible bio-based epoxy resin :
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+ Catalyst-free formulation
t Tg 80-90°C
ResD2 + Long-term stability (> TTOmMin) at 200°C

t suitable viscosity for infusion/lay-up at mild temperatures

Good fiber impregnation and matrix adhesion
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Recyclable epoxy resin ONYRI®

+ Synthesis of liquid Cleavable Hardener needed - addition of commercially available
additives (Ad1 & Ad?2)

= With Ad2 lower viscosity = appropriate for infusion

t Define proper curing conditions

+ Study of the effect of adding additives on the mechanical properties

Casting process 20% Ad2, casting 16h — 50°C
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Next steps

* Studying a pathway to scale up resins production
* Manufacturing of composite materials for testing, validation and process control
* Studying the circularity of the resins by thermoforming, chemical recycling and/or IM

* Development of new materials to facilitate the decommissioning and disassembly

strategies

* Validate the novel resins for the manufacture of wind turbine blades
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GAIKER

Project coordinator:
Aitziber lturmend.i.
Sustainable Composites Department

D iturmendi@gaiker.es

Thank you.

Parque Tecnoldgico de Bizkaia,
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