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DSM Composite Resins
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DSM Composite Resins

making 
a product

using 
a product

end-of-use

The life cycle of a composite part
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DSM Composite Resins

End-of-use Solution are Required

Composite materials have a very long life time…..

DSM Composite Resins

End-of-use Solution are Required

………...…….. composite products sometimes not
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DSM Composite Resins

End of Use in Perspective

• Composite production in EU 
is 1.118 ktons in 2017

• Total waste production in EU 
is 2.515.110 ktons (2012)

• Composite production is less
than 0,05% of total EU waste 
production

http://ec.europa.eu/eurostat/statistics-explained/images/b/b1/Waste_generation_by_economic_activities_and_households%2C_2012_%28thousand_tonnes%29_YB15.png

DSM Composite Resins

Important for Recycling of Composites

End-of-use
composite
collection

Recyclate use
and sale

End of use
composite
processing

Logistics Technology Application development

Costs Costs Revenue

Eco-costs Eco-costs Eco-revenues

Revenue Costs CostsRevenue Costs Revenue
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DSM Composite Resins

End-of-use Solutions Are Available

• Re-use of parts (in same or different 
application)
• Design for re-use/design for dis-assembly

• Re-use of material
• Use of composite: University of Applied Science 

Windesheim
• Separation by pyrolysis, solvolysis or mechanical

• Recovery of energy
• Incineration; glass fiber residue is an issue

• Landfill
• Inert waste but temporary solution, not sustainable

DSM Composite Resins

Eco Impact of Recycling
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Source:  recycling brochure Composite UK, 2016
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DSM Composite Resins

End-of-use Solutions Are Available

DSM Composite Resins

End-of-use Solutions Are Available
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DSM Composite Resins

Example of Commercial End-of-Use Solution

DSM Composite Resins

Example of Commercial End-of-Use Solution

Model developed with Swiss Federal Institute of Technology (ETH) in Zürich (reviewed 
by industry experts), analysis carried out by Holcim and DSM/Aliancys LCA experts
Model developed with Swiss Federal Institute of Technology (ETH) in Zürich (reviewed 
by industry experts), analysis carried out by Holcim and DSM/Aliancys LCA experts
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DSM Composite Resins

making 
a product

using 
a product

end-of-use

DSM Composite Resins

• Composites are the unique material for 
renewable energy generation

• Composite contributes to lower energy 
consumption

• Composites require low maintenance and 
have a long life time

Sustainability is Driver for Choice for 
Composites
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DSM Composite Resins

Landmark 1: Wind Turbines

Composites are the unique applicable material for the production of 
windmill blades; the increasing size of blades require new and higher 
performance materials 

A 2 MW wind turbine 
produces 31x the energy
it costed to be produced

(LCA Vestas V110) 

The composite blades of
wind turbines produce 6
times the energy that is 
used to produce all 
composites in the world

DSM Composite Resins

Composites for Wind Energy: the Material 
of Choice

Composites are the unique applicable material for the production of 
windmill blades; the increasing size of blades require new and higher 
performance materials 
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DSM Composite Resins

Special Materials for New Renewable 
Energy Sources

The sun and the oceans contain many times more 
exploitable energy than the total earth population requires

Composites are the material of choice: low weight, high 
durability, optimal design freedom 1,2 MW turbine in the Ooosterschelde, NL

DSM Composite Resins

Landmark 2: The Boeing 787 Dreamliner

20% better fuel economy

44-65% less maintenance
hours
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DSM Composite Resins

Landmark 3: The BMW i3

The carbon-epoxy Life Modul
compensates for the extra
weight of the bateries

Due to this, the BMW i3 is         
20% lighter than it’s
competitor,  the Nissan Leaf

DSM Composite Resins

• Composieten zijn lichter dan
traditionele materialen, bij
dezelfde eigenschappen

• Lager gewicht leidt tot lager 
brandstofverbruik: 100 kg 
gewichtsreductie resulteert in 0.6 liter 
lager verbruik per 100 km voor
personen auto’s = 1,5 kg/100km. CO2
reductie

Weight Reduction Helps
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DSM Composite Resins

• The ultimate low emission vehicles

DSM Composite Resins

Landmark 4: the Spieringsluis, NL 

• Installed in the year 2000
• Replacing tropical hard wood
• Full composite
• No maintenance in 17 years

Enabler for structural composite
application in civil engineering
in NL

Low traffic interruption due to
very quick installation

=
reduced environmental impact
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DSM Composite Resins

Landmark 5: the Eye Catcher Building

• Build in 1999 by Fiberline (DK)
• Light weight and fast assembly
• High insulation factor
• Low/No maintenance

Enabler for the  use in  structural
building applications

DSM Composite Resins

Sustaibility is Driver to Use Composites

In all “Landmark examples”  sustainability was one of the 
drivers to chose for compositess

• Wind turbines: composite are the only material that meet the mechanical
and production requirements for blades

• Aircrafts: lower fuel consumption due to lower weight and better
aerodynamics

• Cars: lower weight to compensate for bateries and extend range

• Building and Infra structure: low maintenance and long life time reduce the 
environmental impact of buildings and constructions
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DSM Composite Resins
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using 
a product

end-of-use

DSM Composite Resins

making 
a product

using 
a product
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DSM Composite Resins

Making  a Composite Part

DSM Composite Resins

Material Choice is Leading Eco Impact

Source:Tetsuya Suzuki 
Jun Takahashi
The University of Tokyo
December 2005
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DSM Composite Resins

Environmental Design

“New” approach towards sustainaiblity

• Design and engineer for minimal Life Cycle Impact
• Durability: double life time = half the eco impact
• Optimal design for lowest impact all phases: balance

• Design for re-use
• Define “second life”  in design phase
• Make second-use part of the business case (cost vs. value)

• Design for disassembly
• “Make it easy”
• “Make waste collectible”

DSM Composite Resins

Environmental Design

“New” approach towards sustainaiblity

• Design and engineer for minimal Life Cycle Impact
• Durability: double life time = half the eco impact
• Optimal design for lowest impact all phases: balance

• Design for re-use
• Define “second life”  in design phase
• Make second-use part of the business case (cost vs. value)

• Design for disassembly
• “Make it easy”
• “Make waste collectible”
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DSM Composite Resins

EuCIA’s Eco Calculator

• EuCIA decided to develop an Eco Calculator Tool for 
calculating the impact of the production of composites 
parts:

• Raw materials
• Production processes
• Web-based tool with “intuitive user interface”: the average professional 

is able to generate the Eco Impact data of a composite part

• The Eco Calculator allows the industry to quantify the 
the manufacturing part of the “balance”

• Input for further Life Cycle Assessment

DSM Composite Resins

EuCIA’s Eco Calculator

….to be presented this afternoon!
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DSM Composite Resins

EuCIA’s Eco Calculator

….to be presented this afternoon!

DSM Composite Resins

• End-of use solutions are available for composites and 
improved solutions are under development

• Sustainability in the use phase is key driver to select 
composites

• The balance between the environmental impact in all 
phases is very important: quantified comparisons

• The EuCIA Eco Calculator for production of composite 
parts enables the industry to make the right choices

To Summarize
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DSM Composite Resins

Thank you for attention


