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Introduction

v’ Plastics are important widespread materials that have many benefits over other established materials (e.g. glass and paper).
v' Most plastics are non-renewable, which causes problems like pollution, shortage of fossil resources and climate change.

v’ Bioplastics such as poly(lactic acid)/(lactide) (PLA), derived from renewable agricultural resources, have more benefits compared with non-
renewable plastics including biodegradability and compostability.

v Recycling of PLA is important to close the loop of circular economy and overcome the shortage/competition with food resources.

Motivation for the Chemical Recycling of PLA
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* No commercial recycling system yet for PLA

Mechanical Recycling Chemical Recycling _

Chemical Recycling of PLA

The depolymerization process was optimized and led to:
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* Scale-up of PLA depolymerization: high lactic acid yield

* Production of new bio-based materials, e.g. recycled
PLA-Lignin

Schematic representation of the chemical recycling of PLA AT
Number roauct Description

1 used transparentcup (1a) 86

2 used transparent cups (1b) 78
3 PLA Luminy™ LX175 (colorless) (1¢) 66
4 PLA 6302D NatureWorks Ingeo™ (1d) 71
5 transparent bottle (1e) 80
6 transparent disposable food box (1f) 79
7 transparent sushi box cover (1g) 86
8 transparent PLA foil (1h) 99
9 off-white spoon (1i) 92
10 off-white lid for coffee mugs (1j) 49 ° ° °
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N => Yield = 96%
Lactic acid production yield determined Depolymerization of PLA
using 'H NMR spectroscopy after PLA at 1 kg scale (5 L Reactor)
depolymerization
Further Work and Outlook

* Filament production out of recycled PLA and recycled PLA-biopolymer formulations (e.g.
Extrusion, 3 D printing...).

: : . , , , , . o Lactide production using
* Investigation of new biopolymers with good plastic properties and biological benefits in reactive distillation

combination with PLA for food packaging => active/intelligent packaging.
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» Offer: Test/validation of the recycling process for different (commercial) PLA products.
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