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Processes for recycling thermoplastic composites

Mechanical Thermal Chemical Biological
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Material
recovery

Material and/or 
energy recovery

Material
recovery

To be developed
for bio-composite

example

output

Adapted from : R. Bernatas, S. Dagréou, A. Despax-Ferreres, and A. Barasinski, 
“Recycling of fiber reinforced composites with a focus on thermoplastic composites,” Cleaner Engineering and Technology, p. 100272, 2021. 





Patent FR3007684A1 : PROCEDE DE RECYCLAGE DE PIECES EN COMPOSITE THERMOPLASTIQUE

Manufacturing direction
Semi-continuous panels

Chips
Chips

Hot press

Output : 
recycled

panel

Hot press

Chips

Conveyor belt

Feeding



Final product
/ End of life

Recycled
panel

Discontinuous
chips

Shredding Stamping

Thermosaïc®



Material

(Discontinuous
chips made of 

continuous
fibers)

Input Output

Mechanical
properties

Geometry and position can vary Global stiffness and strength

Thermosaïc® Process

Black box with many variables, with
uncertain link between input and 

output



Material
Mechanical
properties

Understand the influence of 
shape, size and orientation

Ensure improved global properties

Procédé Thermosaïc®

Decompose the process

Model each step

Better process understanding

Define and track descriptors
of packing

Input Output





Input

Output

Mechanical

properties

Material
Influence of the 
entrance material
on the stack

Rearrangement of 
the stack under “low
temperature” press

Rearrangement of 
the stack under “high 
temperature” press

Consolidated
microstructure of 
processed panel

Define descriptors
of packing

Track evolution
of descriptors

Track evolution
of descriptors



Mechanical

properties

Material
Influence of the 
entrance material
on the stack

Define descriptors
of packing

Input

Output





•

•

•

•



*Forró, C. et al. (2020). Visualizing and analyzing 3D metal nanowire networks for stretchable electronics.
Advanced Theory and Simulations, 3(8), 2000038
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270 chips on a 150 mm * 150 mm deposition square
Size of chips : 20 mm * 20 mm * 2 mm
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270 chips on a 150 mm * 150 mm deposition square
Size of chips : 20 mm * 20 mm * 2 mm



270 chips on a 150 mm * 150 mm deposition square
Size of chips : 20 mm * 20 mm * 2 mm
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Bottom of the stack
0 mm

Top of the stack
26 mm

Each layer corresponds to 
the thickness of a chip

270 chips on a 150 mm * 150 mm deposition square
Size of chips : 20 mm * 20 mm * 2 mm
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270 chips on a 150 mm * 150 mm deposition square
Size of chips : 10 mm * 40 mm * 2 mm

270 chips on a 150 mm * 150 mm deposition square
Size of chips : 20 mm * 20 mm * 2 mm
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270 chips on a 150 mm * 150 mm deposition square
Size of chips : 20 mm * 20 mm * 2 mm

270 chips on a 150 mm * 150 mm deposition square
Size of chips : 10 mm * 40 mm * 2 mm
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270 “fibers” on a 150 mm * 150 mm deposition square
Size of fibers : 1 mm * 25 mm



270 chips on a 150 mm * 150 mm deposition square
Size of chips : 20 mm * 20 mm * 2 mm

High speed camera, 1000 images per second
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Paris Dilip MULYE, PhD thesis 2022.

Rearrangement of 
the stack under “high 
temperature” press







Selezneva, M., & Lessard, L. (2016). Characterization of mechanical properties of randomly oriented 
strand thermoplastic composites. Journal of composite materials, 50(20), 2833-2851.





in upgrading

the feeding line


