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Chemical Recycling of Amine-crosslinked Polyesters
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CHAMPION

circular bio-based polymers

Why chemical recycling?
Chemical recycling is an alternative to mechanical recycling, allowing the recovery of monomers

Material guality TRL Emissions (CO, kg/kg) Water use (L/kg)
Virgin I 009 Virgin I o Virgin I ./ Virgin B .5
Mechanical B /5% Mechanical _ 9 Mechanical B 0.53 Mechanical 0.14

Dissolution 949% Dissolution Dissolution 4.5 Dissolution

Methanolysis DN 1009 Methanolysis _ / Methanolysis - Methanolysis _ 9 2
Hydrolysis N 939 Hydrolysis B / Hydrolysis S 20 Hydrolysis R -

For the example of PET (above), superior properties compared to mechanical recycling can be gained by extraction or chemical recycling by hydrolysis or
methanolysis. However, the environmental impacts are greater. Data from DOI: 10.1021/acssuschemeng.2c05497

O C J Delamination Retro-Michael
JJ\(\n,o\/\o reaction
ENJ © HO\/\O O\/\OH
e : o) Ho\/\o O\/\OH
P 0 0
= Jj\(\n’o\/\oﬂ\)\n’o\/\o‘ Dissolving at 100 °C
[Nj ’ ’ initiates glycolysis Selectively removing amine
cross-linker is difficult but
Jj\)\g’ O\/\Oﬂﬁ/\n’ o Methanolysis cerium catalysts are partially
[ ] . successful
0) o) N
JH/\n,O\/\O,U\/kn,O\/\O,
N o) o)
0) ENJ o) -
oL O
ﬂ\/kg, OJHN/\Q, 5
E J Polyester chains are cleaved
Aza-
CHAMPION  materials are Michael
designed to be structural IC _ae i 0 _
adhesives and surface coatings reaction [N] ”\4\,1*0\/\0)]\/\"'0\/\0'
H
Outlook
e ey oo e TS S SIS | gy, Poviacc acd (PLY and PET are ol
J . " P . \HLOJ\H’O‘ reactive under the methanolysis conditions
acceptor. Zinc acetate was applied addition observed in the presence of . . .
for selective chemical recycling.
as a catalyst. Excess methanol was catalysts.
used as a solvent.
Thermal treatment was able to CHAMPION materials are a small component of the final
Methanolysis is preferred to depolymerise the CHAMPION products. Delamination of coatings and debonding of
hydrolysis because the methyl esters polymers but some of the amine adhesives could be used to reclaim materials. The value that
are more reactive in the cross-linkers were prone to can be gained from recycling the coating or adhesive is
repolymerisation stage. decomposition. limited unless expensive amines can be recovered.

L SN Horizon 2020
S) PSSO European Union Funding
R I ket for Research & Innovation
R Il | | |
Bio-based Industries
Consortium




	Slide 1

