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End-of-life of wind turbine blades 

Value chain, recycling and composite materials
22.06.2023
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Can wind turbine blades be recycled?
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PART 1 Recycled materials
What type of material can be obtained from blade? What can these materials be 

used for? What is the potential of recycled in the production of new polymer 

composite?

PART 2 The value chain
Why is the value chain perspective important? What are the steps before 

recycling and how do these impact the recycling process? What are the 

conditions for a successful recycling? 

PART 3 Future materials
Can wind turbine blades be produced so they are more easily recycled?
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Wind turbine blades are complex structures
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The complex structure and 

the diversity of materials 

are challenges for recycling

Sandwich structure composite Metallic wire

Coating

Adhesive joint

22 mm

Glass fibre composite
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A variety of recycled materials can be obtained 

from wind turbine blades
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REPURPOSE

Fewer

processing steps

More processing 

steps

The recycled materials has 

the shape of a blade.

Photo: Denis Guzzo

Photo: Chris Yelland

Miljøskærm

Reciclalia

Photo: Brian Munoz

Photo: Brian Munoz

Reciclalia

RECYCLING RECOVERY
Size of the material is small cm-scale. Can be mixed with more than one

source of waste. 

Solutions are 

complementary
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What is the potential of recycled materials as 

reinforcement in new polymer composite applications?

Shredded composite
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Recycled glass fibre

Shredded composite made of 

different fractions. Recycled 

glass fibres brittle, but stiff.

Fine fraction Coarse fraction
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What is the potential of recycled materials as 

reinforcement in new polymer composite applications?

Polymer composite with Shredded 

composite

6

Polymer composite with Recycled glass 

fibre

Vacuum infusion process.
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What is the potential of recycled materials as 

reinforcement in new polymer composite applications?

Polymer composite with Shredded 

composite
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Polymer composite with Recycled glass 

fibre

Stiffness is improved with the 

addition of shredded 

composite, but fails prematurely

The recycled fibres low strength properties are 

mostly responsible for the low composite 

strength measured
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What is the potential of recycled materials as 

reinforcement in new polymer composite applications?

Conclusions

• Both recycled materials have some reinforcing effects…

• However, replacement of virgin reinforcement, like E-glass fibres with 

recycled glass fibres or shredded composites is not realistic.

Next steps

1. Can we take advantage of the “weaknesses” of these recycled materials?

2. Can we produce recycled materials with better properties?

3. How to recycle products with recycled materials?

4. How to upscaling to larger industrial scale?

5. Does the recycling process make sense from environmental point of 

view?
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At end-of-life, a new life starts..

9



DTU Wind Energy14 June 2019

At end-of-life, a new life starts..
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At end-of-life, a new life starts..
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?waste

amount

?
Blade 

condition?End-of-life
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Can wind turbine blades be recycled?
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PART 1 Recycled materials

Shredded composite and recycled glass fibres have a some reinforcing effect in new

polymer composite, however these are limited effect. Future studies needs to look at ways

to improve the production and quality of these materials and find alternative reuse

applications.

PART 2 The value chain

For recycling solutions to be reliable and sustainable, a holistic and coordinated approach

to the end-of-life of wind turbine blade is needed, considering economy, regulations,

technical feasibility, environmental impact, social perception and acceptance..

PART 3 Future materials
Can wind turbine blades be produced so they are more easily recycled?

Recycling is complex, 

and not only from a 

technical point of view. 
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DecomBlades
The Circular Economy Value Chains for Decommissioned Wind 

Turbine Blades
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Supported by:

Establish a functional, sustainable 

value chain to handle end of life wind 

turbine blades from decommissioning, 

to reprocessing and recycling in new 

Applications

Support Danish industry partners in 

becoming leaders in recycling polymer 

composites and wind turbine blades

Upscale the results achieved in 

DecomBlades with an international plan

3 year project – 2021 to 2024

• Detailed blade knowledge (design, 

content, volumes)

• Shredding and logistics

• Recycled materials market

• Pyrolysis technology

• Cement co-processing



DTU Wind Energy14 June 2019

Estimating end-of-life wind turbine blades in Denmark

Essential to build business cases for the 

recycling industry!

We use stamdata register.
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How to estimate?

We can look into the past, but how to 

predict the future?

Many studies provides different numbers 

and uses different calculation methods!

Waste estimate assumptions in 

literature:

1. End-of-Life ~ Design Life time 

2. End-of-Life  ~ Distribution of   

decommissioning age of turbines

We model how wind turbines are being

depleted.

15
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In 2029, we can expect 2000 metric ton/year 
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• Onshore

– Average decommissioning time = 29 years   

• Danish decommissioned blade mass

– 2000 metric ton/year 2029

– 5000 metric ton/year 2044-2046

• Upper limit to the amount of blade material arriving for 

recycling processes in Denmark, because it is not 

known if the blades are resold and reused after the 

decommissioning.

• The current high electricity price might further slow 

down the decommissioning of wind turbine blades, 

whereas incentives for upgrading older turbines with 

larger rotors may speed up the decommissioning. 
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Overview of the manufacturing steps
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Blade material passport

Objective: let the recycler know what is inside the

blade, where are the different materials? How

much of the different materials to expect?

https://decomblades.dk/
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https://decomblades.dk/
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Take home messages

• Recycling is complex, and not only 

from a technical point of view. 

• We need more coordination across 

the recycling value chain and 

transparency (blade information, 

blade tracing).

• Improved recyclability is good, but 

what about reusing wind turbine 

blades?
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Reference: https://www.pjwindpower.com/gallery/
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Thank you!
For your attention.
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