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New circular routes for

end-of-life wind turbine blades

More than 20 m? of decommissioned blade sections are already
being repurposed into new industrial products, from electric
commercial vehicle panels to thermal insulation materials. Bringing
together 13 European partners, the Horizon Europe Rewind project is
developing a complete value chain for wind turbine blade circularity
and aims to demonstrate that end-of-life blades can become valuable

industrial resources rather than waste.

under Grand Agreement No. 101147226, Rewind (Efficient

Decommissioning, Repurposing and Recycling to Increase the
Circularity of End-of-Life Wind Energy Systems) addresses one of
the wind industry’s most pressing circular economy challenges: what
to do with composite blades reaching the end of their service life.
The consortium brings together complementary expertise covering
every stage of the value chain. Suez is responsible for dismantling
technologies and non-destructive material identification (Figure 1).
Tekniker develops cutting optimisationand LongFibre Delamination
(LFD) technologies, while Hochschule Pforzheim is investigating
future blade availability and electropulse fragmentation. Aimplas is
developing advanced pyrolysis and solvolysis routes, while BCircular
is scaling up its pyrolysis technology to produce high-quality recycled
fibres and R-Nano focuses on fibre characterisation and sizing. DITF
converts recovered fibres into textile semi-finished products, Alke
develops structural sandwich panels, Miljoskarm produces thermal

Funded by the European Union's Horizon Europe programme,

and acoustic insulation materials, and CompositePatch evaluates
recycled materials for structural repair systems. IPC coordinates
predictive modelling together with sustainability, circularity and eco-
design activities. PNO Innovation Italy supports the exploitation

Fig. 1: Wind turbine blade cutting at Suez facilities

of the project results, while Aemac leads the dissemination,
communication and stakeholder engagement activities. Aimplas
coordinates the project, which will run until 2028.

During its first two years, the project has already recovered
more than 20 m? of blade sections for reuse and recycling trials.
These achievements coincide with the voluntary landfill ban for
decommissioned wind turbine blades promoted by WindEurope,
which entered into force on 1 January 2026.

Assessing blades before deciding their next life

Before a blade can be repurposed or recycled, its structure must first
be understood. Unlike conventional waste streams, wind turbine
blades combine monolithic and sandwich constructions, multiple
fibre architectures, resin systems, adhesives, coatings, core materials
and, in many cases, embedded balsa wood.

“Preserving fibre quality during size reduction while achieving sufficient
liberation of the different material constituents represents a critical trade-
off,” explains Tekniker. The organisation notes that this heterogeneity
complicates both fragmentation and material separation while
making it difficult to obtain clean, homogeneous material streams
suitable for high-value applications.

IPC argues that each structural section, including spar caps, webs
and shells, must therefore be evaluated individually before deciding
whether reuse or recycling represents the most appropriate end-of-
life route. “Repurposing can maintain the value of the first composite
over time, whereas recycling breaks the material and its value is not
maintained,” the organisation explains.

To support this decision, IPC has developed a multiscale numerical
and experimental model capable of predicting the residual
mechanical properties of recovered blade sections before they
are repurposed. Experimental material data are first entered into
Digimat-MF, a software platform specifically designed to model
the behaviour of composite materials. This step generates an
elastoplastic material law incorporating damage criteria for the
different reinforcement architectures found in wind turbine blades,
including mat, unidirectional and triaxial laminates.
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Fig. 2: Long fibre delamination process by Tekniker

The resulting material models are then transferred to Abaqus, a finite-
element analysis software used to simulate the structural behaviour
of complete blade sections. Damage identified by non-destructive
inspection is introduced through local reductions in mechanical
properties, allowing the software to predict how a recovered
component would perform under load.

The approach has already been validated on IPC reference plates
representing spar, web and shell structures with controlled 30 J
impact damage. Cantilever bending tests showed a stiffness reduction
of around 25% on impacted specimens. Numerical simulations
successfully reproduced the overall structural behaviour, although
stiffness remained approximately 12% higher than experimental
measurements because ply thicknesses had initially been estimated
theoretically. IPC is now refining these parameters through
microscopy before extending the methodology to real end-of-life
blade sections supplied by Suez. Ultimately, the validated model
will generate a comprehensive database covering multiple defect
locations, damage levels and blade architectures.

Where structural integrity remains sufficient, direct repurposing
offers the highest value retention. Alke is therefore processing
recovered blade core sections into new composite sandwich panels
for electric commercial vehicle cargo bodies. Rather than grinding
the material into fibres or fillers, the original sandwich core s resized,
prepared and bonded with new skins, creating lightweight structural
panels intended to match the stiffness, strength and durability of
current commercial solutions.

From recovered fibres to new composite products

When direct reuse is no longer feasible, Rewind deploys comple-
mentary recycling technologies according to the characteristics of
the recovered material.

Tekniker's long fibre delamination process (Figure 2) mechanically
separates cured GFRP laminates while preserving the greatest pos-
sible fibre length. Unlike conventional mechanical recycling, which
mainly produces chopped fibres and powder, LFD generates contin-
uous tape-like semi-finished products retaining part of the original
fibre architecture.

DITF subsequently converts recycled fibres into yarns and fabrics
(Figure 3) with areal weights comparable to conventional compos-
ite reinforcements. The institute is also evaluating textiles produced
directly from LFD tapes. “For the first time, both tapes and fabrics are
produced from fully cured GFRP recyclate, resulting in a material that

is inherently composite in nature while still retaining a certain degree of
formability,” says DITF. Standardised test specimens and consolidat-
ed panels remain under development.

Mechanical recycling is also being explored through Miljeskaerm's
specially adapted shredding technology, which transforms blade
composites into homogeneous granulates for thermal and acoustic
insulation products. According to the company, preliminary life-cy-
cle calculations indicate that the process consumes substantially less
energy than conventional insulation manufacturing while producing
durable products capable of being recycled several times. “Our prod-
ucts do not degrade over time even when exposed to very rough applica-
tions,” Miljoskaerm says, highlighting their suitability for demanding
construction environments.

Alongside mechanical routes, Rewind is advancing chemical recy-
cling technologies capable of recovering both fibres and resin-de-
rived products. “Pyrolysis primarily focuses on the efficient recovery of
high-quality glass and carbon fibres through a catalytic thermal process,”
explains Aimplas. “Solvolysis goes one step further by not only recovering
fibres but also enabling the recovery of resin-derived chemical feedstocks
that can be reintroduced into the production of new polymer systems.”
Those chemical feedstocks can subsequently be transformed into
recycled polyester, epoxy and vitrimer resins. R-Nano adds that cat-
alyst development aims to lower processing temperatures, reduce
energy consumption and treatment times, while maximising the re-
covery of fibres, monomers and hydrogen-rich gases.

Although quantitative recovery yields have not yet been published,
Aimplas has already demonstrated the successful recovery of glass
fibres, carbon fibres and inorganic fractions through both pyrolysis
and solvolysis. The recovered materials are currently being charac-
terised to evaluate their chemical composition, thermal behaviour
and suitability for high-value reuse. DITF likewise reports promising
preliminary results, although larger datasets are still required before
drawing definitive conclusions.

Recovered materials are already finding targeted applications.
CompositePatch is integrating recycled fibres and resins into struc-
tural repair systems for wind energy, marine, oil and gas, transport
and civil engineering applications, with the objective of matching the
mechanical performance, adhesion, durability and environmental
resistance of existing commercial products.

Environmental performance forms the final step of the circu-
lar approach. IPC has completed an initial screening Life Cycle
Assessment to identify the most relevant impact categories, includ-
ing climate change, photochemical ozone formation, acidification,
eutrophication and resource depletion, and is now collecting indus-
trial data from all consortium partners to compare the environmen-
tal, economic and social performance of each reuse and recycling
scenario. With its first technical milestones completed and industrial
demonstrators under development, Rewind is progressively demon-
strating that end-of-life wind turbine blades should no longer be re-
garded as a single waste stream. Instead, they can become a portfolio
of secondary resources whose structural value, constituent materials
and embedded carbon can be preserved through the most appropri-
ate combination of repurposing, recycling and eco-design. O

More information:
www.rewind-project.eu
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