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The GenVind project 2012 - 2016

To establish one or more recycling solutions for glass fibre reinforced thermoset and
thermoplastic composites.

By involving partners that can provide solutions for each of the many
recycling steps: transport, re-processing, reusing.
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The GenVind project 2012 - 2016

Keeping parts for longer.

Design for easier dismantling and
recycling. Minimise number of
materials in design and manufacture.

Checking, cleaning, repairing, refurbish-
ing, repair for whole itelms or spare parts.

Pyrolysis

Re-use an existing part for a different appli-

cation, usually of lower value than the original. Mlcrowa.ve
Pyrolysis

) ) Fluidised Bed
Turning waste into a new substance or product.
Includes composting if it meets protocols.

ofsmEres]] Solvolysis

Includes anaerobic digestion, incineration with energy High Voltage
recovery, gasification and pyrolysis which produce Recovery Mechanical Pulse
energy (fuels, heat and power) and materials from waste. Fragmentation

Material Cement Kiln

Incineration

Landfill and incineration without energy recovery. DISpIO-
Sa

Reference: Suschem, Polymer Composites Circularity — White paper
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The GenVind project 2012 - 2016

Composites Shredded composites Fibres and resin
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The GenVind project 2012 - 2016

Conclusions and learnings

1. How much? The industries interested in reusing /recycling materials from wind turbine blades
want to know the volume of material they can count on to plan their business case.

2. Material specification Materials from wind turbine blades will replace a raw material in a
process. The industries want to know the specification of that material, like you would expect
from any other raw material. It could be: particle size, fiber content, type of matrix material used,
chemical composition.

3. Preferred solutions according to LCA and from an environmental point of view first reuse
and lifetime extension, then cement recycling solutions with energy recovery.
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35.000 tons/year from 2020

Estimation and prognosis based on:
* Bill of material;

How much?

e Tons/MW:

» Targets to be achieved;
* Lifetime of 20 years.

 How does reuse affect this number?

* How does a lifetime of 15 or 25 years
affect this number?

 It's coming from different places
 (In different conditions and shapes)

Reference: Wind Europe
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How much?

15000 B Wind turbines
1 Medium forecast CFlagpoles
12000 O Buildings
O Other applications

B Tanks, silos, etc.
OTransport

Bl Waste containers
O Boats >7,5m

B Boats <7,.5m

O Skylights

Bus stop shelters
B Production waste

9000

6000

Waste (tonnes)

3000
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Reference: C. Lassen and S. H. Jensen, Armeret epoxy- og polyesterplast - forbrug og affaldsmaengder, Miljgprojekt Nr. 656, Miljgstyrelsen Miljgministeriet (2002) 79pp
J. S. Justesen and L. L. Nielsen , Danmark uden affald - Ressourceplan for affaldshandtering 2013-2018 — Hgringsudkast November 2013, Miljgstyrelsen (2013)
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Vindmgller Kabes
Til fortsat drift - defekte - til nedtagning

TIf. 51557050
sydjyskvindkraft@mail.dk

vindmgller

Vi keber eksisterende
vindmeller til videre drift

tilbyder en yderst kompetent
administration af din tyske

vindmelle, og har i dag mere end

100 vindmeller i administration

Vi er vindmollefolk med massiv
brancheerfaring og med et
indgdende kendskab til driften
vindmeller

Kontakt os for en uforpligtendg¢
snak om netop dine mulighed#t

Vindmegller kgbes

I alle stgrrelser savel til videredrift som nedtagni
/indmglleplaceringer kgbes.
Udskiftningsprojekter gennemfgres i samarbejde med
vindmelleejere og lod B
Mange ars erfaring tilbydes.

GK Energi ApS
Nyrup Mark 42,9240 Nibe
TIf: 9835 3181, Fax: 98350381,
Mobil: 2048 6133

Email: vi
Hjemmeside:

Reference: Naturlig energi indkraftmaasin 41 — (November-December 2018) - https://www.pjwindpower.com/da/ - http://www.windmarket.eu
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Summary

Why it does not work?
What do we have? + Missing information on the flow of material.

Variable flow of material * Glass fibres reinforced thermoset polymer cannot be
melted or soften to be reshaped. What have we tried?

- Volume

_ * Raw material is cheaper and of better quality.
- Location

- Quality
- Timing
How to move on now?

- Improve traceability of end of life wind turbine blades.
Extended Producers Responsibility (EPR).

- Increase cost of recycling.

- Integrate recycling into design of composite products

For the future blades? Design for recycling with material selection, component design and recycling process invention.

With these end of life issues: are we sustainable? Or when are we not? Wind turbine blade lasting for ever? Whole wind
turbine recycling: are the other part that easy to recycle?
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Thank you for your
attention!



