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WIND TURBINES

Sustainable Solutions
for a Greener Earth

The Growing Challenge of Blade Waste

Without effective recycling, blade waste could become one of the largest industrial solid waste
challenges by mid-century

Wind turbine blades are mainly made
from non-biodegradable composites, A
making recycling challenging.

SURGING BLADE WASTE

The growth of wind energy is driving a surge in
I blade waste, creating significant disposal
challenges in the coming decades

Landfilling or incinerating blades N,
contributes to pollution, waste, and Z 7
carbon emissions.
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Why are Wind Turbine Blades Difficult to Recycle?

Waste Generation Potential in

Wind Turbines by Components Wind turbine blades are composite

structures made of reinforced fibers
25% | bon, et | tri
A0% (9 ass, carbon, e c.), a polymer matrix
Other parts 0 (epoxies, polyesters), a core (balsa wood
Blades or foam), protective coatings, and some
metal components like copper and steel

Hence, they are difficult
10% to recycle and mostly
end up in landfills
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Blade Recycling Technologies

Recycling Methods: Energy Footprint
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Major Blade Recycling Centers Around the World

Country-wise Breakdown of Wind Blade Recycling Projects/Companies
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turbine blade recycling

Innovations in Blade Materials to Reduce Blade Waste

= INNOVATION = ADVANTAGES DEVELOPERS

= Can be melted down, reshaped, and reused, making them ARKEMA

Thermoplastic Resins potentially recyclable

Based Wind Turbine

Blades = Easier recycling processes, reduced environmental impact, and
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. . = Derived from biological sources, bio-resins in wind turbine blades
Bio-Based Resins

. ; - can reduce the carbon footprint associated with production 3 -—
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Slecles = Materials include Epoxy Resins, Bio-based polyester/vinyl ester
resins
. . . . ]
. . = Innovative materials that can repair themselves after minor P

ge”'ge\jlvl,mg _I:_Aats_“als damages of wind turbine blades -:;t, Delft
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Blales = Increased durability, reduced maintenance and extended B BRISTOL

lifecycle of the blades.

Why Wind Turbine Blade Recycling is Important?

Complex Materials, Complex Waste
Wind blades are massive and made from tough composite materials that
resist degradation, posing a long-term landfill burden. -

P Environmental & Carbon Risks
..'@ Disposal through landfilling or incineration releases harmful substances,
° while recycling can cut emissions and reduce raw material extraction.

(} The Circular Opportunity
%} The future lies in scalable, cost-effective recycling technologies that
R— reclaim valuable materials and drive a truly circular wind energy economy.

About FutureBridge

FutureBridge is a techno-commercial consulting and advisory company. We track and advise on the future of
industries from a 1-to-25-year perspective to keep you ahead of the technology curve, propel your growth,
Identify new opportunities, markets and business models, answer your unknowns, and facilitate best-fit solutions
and partnerships using our platforms, programs, and access to global ecosystems and players.
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