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The composite lifecycle has three main phases...

Lightweight and durable, advanced composites offer a low impact,
economically valuable service life

Production Service EOL

The enviro. impact of composite procuct ok good...
high. Problem areas include manufac ’ its infancy, mostly handling
carbon fibre production... -challenging economics...
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Composite (FRP) recycling

Mechanical, Fluidised bed
Solvolysis (+

cement kiln,
electrofrag-
mentation
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Advanced
recycling
1
* Processes composite into * Fibre reclamation
‘granulates’ of limited techniques
value, not fibre reclamation * Relatively expensive
methods e Also produces chemical ) .
.« Low cost oroducts from the i.e. they often produce matrix

degraded polymer recyclates, or crudely, some goo
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Lifecycle Assessment of Strategies for Decarbonising Wind Blade

? Recycling toward Net Zero 2050 T
Why:

by Kyle Pender " &2 Filippo Romoli 8'¥ and Jonathan Fuller &

Mational Composites Centre, Bristol and Bath Science Park, Emersons Green, Bristol BS16 7FS, UK

LCA data—insight on scenarios where various recycling approaches ‘balance the books’
Key info—‘valorising’ the chemical recyclates (goo) means it isn’t burned
Good for the environment @

Opportunity to create more economic value $

Composite type

For carbon composites we must use advanced recycling processes—recovering
chemical products helps

For glass composites, in the short-term, mechanical methods are better but the size of
the potential market for shards/granulates may be limited...
._

...but'advanced recycling of GFRP isn’t viable unless chemical recyclates are valorised
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Why -> What?

These by-products are complex chemical mixtures g cerow o e ﬂ‘“ S——
it

PARTS MANUFACTURER

v

PRODUCT MANUFACTURER

* Epoxies -> phenols

e Polyesters -> styrene

BIOCHEMICAL
FEEDSTOCK

REGENERATION RECYCLE

* Thermoplastics, e.g. Elium or Nylons -> monomers
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 Can we purify these chemicals? Lo 0 | o
e Can we upgrade them into even more valuable ! ‘
chemicals? - AP S\ comen

e This is ugly and difficult, but is a real opportunity i
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MINIMISE SYSTEMATIC ELLEN MACARTHUR
LEAKAGE AND NEGATIVE
EXTERNALITIES @ FOUNDATION

Waste -> wealth; a key part of circular economics

Pyrolysis oil
components
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Concluding remarks

* Composites are not very sustainable, a large part of this is their end-of-
life

* There are various recycling methods that are at varying =

commercialisation mp
* Chemical by-products, matrix recycl=* \‘e CO

researched but increasinglv in m
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* Thei ( ~one in the wealth-from-waste space, and it -
isn’t | es "
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