Design of recyclable ink-jet printsﬂ_\_

Motivation Curing after printing

Diels-Alder is a well-known reversible reaction, with potential to replace
irreversible acrylate crosslinking for the desing of recyclable ink-jet prints.

Ink-jetting offers a higher resolution as opposed to other extrusion-based
printing techniques.
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Approach: Multifunctional furans and maleimide

Diels-Alder reaction Furans
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Maleimides

vary droplet ratio
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Droplet placement
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Varying droplet ratio (v% furan displayed)
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Message 1:
Using the approach as
conducted In this  work
overcomes Viscosity constraints
as normally encountered with
Ink-jetting.

Message 2.

The approach offers tunability of
mechanical properties
throughout materials.

Tuning mechanical properties .
10°-
: Semi-crystalline
. . _ : : Polymers
A 4130 F1200 : .
. 7 Strain _ - - _rati
__ W Modulus 1os 1000 — < 102_E off-ratios
B Stress ~ o E/ :
lo0Stso0 = @
= o = DDA
115 8le00 = | Diels-Alder network
- (D E i
10 }400 ‘
5 200 | Amorphous Polymers
0 Lo 100 ————————rr —
0.7 1 1.3 107 102 103 10
F/M ratio (-) Modulus (MPa)

O
N

0.01
0.001
1E-4
1E-5
1E-6

Modulus (MPa)

Double Diels-Alder forms cross-links and leads to
a new gel transition at elevated temperatures.
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