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Composite materials recycling

Coastal Engineering 98 (2015) 16-25 https:/www tes.comlessons/poUY MrDAP] Kw/bridges

Boeing 787 “Dreamliner™ Composite
Structure
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GFRP general trend

Il mercato mondiale dei compositi € in rapido aumento. 11 95% di questo mercato € composto da compositi rinforzati con fibra

di vetro (GFRP).
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CFRP general trend
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Aerospace

AIRBUS

== Airbus ——Espon. (Airbus) The Xtra innovative technology
The A350 XWB makes all the difference in aifline efficiency
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Wind energy

Gross annual wind turbine installations in Europe
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Fonte: https://windeurope.org/wp-content/uploads/files/about-wind/reports/WindEurope-Accelerating-wind-turbine-bladecircularity. pdf
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Volume di materiale composito in migliaia di tonnellate nel 2025 //_. 'Im.
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REUSE

Extend lifetime of material REPAIR

Maintain existing materials
to avoid disposal

RECOVER
Increase number of cycles
for composite materials
COMPOSITE
MATERIALS &
THE 'R’ REMANUFACTURE

STRATEGIES Structural elements to be

reused

REFURBISH

Use composites in a hew context
(i.e. construction)

REPLACE

Replace existing composites with

RECYCLE alternative materials (i.e. biocomposites)

improve existing recycling
technologies
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Processi e tecnologie

Pyrolysis SSS
Pyrolysis Current TRLS

Micro Current TRL 4/5 B

Reactor

Scrap FRP Hot Gases Condenser

Vessal

Fibres, Fillers, Char

Hydrecarbon Products

Strengths:

= Pyrolysis gas and oil can be used as energy source in the same
process or in chemicals production;

» Easily scaled up;

» Microwave Pyrolysis: easier control. Lower damage to the fibre.

Limitations:

» Fibre product may retain oxidation residue or char;
* Degradation of the chemical structure of fibres;

= Mot yet economically viable.

Point of attention:
* Potential leaks of gases from waste treatment chambers.

Mechanical Grinding

GFRP Current TRL 9
CFRP Current TRL &/7

=ri nding
Scrap FRP Machin

Matrix Rich Powder

Fibre Rich Powder

Strengths:

# Efficient and high throughput rates.

Limitations:

= Cost efficiency;

#= Low quality of recyclate. High content of other materials;
= Lip to 40%: material waste.

Point of attention:
» Requires dedicated facilities with closed protective area
to limit environmental impacts.
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Riciclo

Come riusare le fibre ottenute dopo pirolisi del materiale composito?

FIBRE IN VETRO RICICLATE:
- per ridurre il ritiro nel calcestruzzo aumentandone cosi la durata;

- come riempitivo nella resina;
- per isolanti in edilizia (lana di vetro)...
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Riciclo

Mechanically
recycled fibres from
wind turbine blades
added as short
reinforcing fiber to
concrete

Precast concrete LEGO type blocks Precast concrete manhole module

Precast concrete New lersey barriers
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