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I/ Context

Renewable
feedstocks can be
used to improve the

renewability of
formulations [1]

Commercial resins
are fossil based and
lack sustainability [2]

Vitrimer materials
can be used to
improve the
recyclability of
printed products [3]

Vat
photopolymerization
(VP) expected to play

an important role in
industry [1]

Printed products lack
recyclability and
usually end up
incinerated or
landfilled [2]

Ill/ Process

I/ Objectives

* Synthesize printable monomers
from renewable feedstocks

* Develop formulations that can be
printed into recyclable vitrimers
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* Create a closed-loop recycling
process with Fused Deposition
Modelling (FDM)

Hydroxyurethane vitrimer
network

IV/ Improving sustainability*
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Methacrylate monomers

2. Vat Photopolymerization ‘
(Crosslinking)

3. Closed-loop FDM

1. Monomer synthesis (Reprocessing)

ﬂ;a. Hydroxyurethane methacrylate crosslinker synthesis:
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1.b Reactive diluent synthesis:
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2,3-dihydroxypropyl methacrylate
(DHPMA)

\Glycidyl Methacrylate
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*To be confirmed with an LCA

New catalyst

Bulk reaction

And more...
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V/ Progress
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VI/ Expected outcomes

n Tunable mechanical and dynamic properties using various crosslinkers and compositions [7]

Printable vitrimers capable of transcarbamoylation bond exchange reactions [6]

n Improved reprocessing capabilities through catalyst and additional free hydroxyl moieties [6]

Acknowledgements

Authors acknowledge Taskforce for Applied Research SIA
for funding the RAAK-PRO project VITRIPRINT.

This project is in collaboration with Zuyd University of
Applied Sciences, Hanze University of Applied Sciences,
Maastricht  University, Cargill, Chemtrix, Ultimaker,
Ligcreate, Binder3D and CHILL.

Regieorgaan

NHL
STEN

zernike institute for
advanced materials

DEN

HYBRIt

BIOPOLYMER AND RECYCLING INNOVATION W

university of
applied sciences



