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Current approach to plastics is limited

Plastic lifetimes exceed desired use window, contributing to waste
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PBMVL as a sustainable soft segment

B-methyl-6-valerolactone (BMVL)
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How can we manage [M],,?



Distillation approach to residual monomer
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Sequestration approach to residual monomer
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Endcapping enhances PBMVL stability
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Acrylation for 3D printing capabilities
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Rapid photocuring kinetics
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T

to control [BMVL],, for sequestration to DAD
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Extracting kinetic data
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Library of polymers
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Thermal properties of crosslinked materials
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Mechanical performance enhanced by DAD
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Literature precedent for DAD effects

Brittle hydrogen bonds in stretchy matrix
Strength from high crosslinking density and

b c T .« y.- .
i flexibility from low crosslinking density
Vat
7 Synergistic Dual-Photopolymer Design Photopolymerization Bimodal Polymer Network
3D Printing
Nakajima, T. Polym. J. 2017, 49, 477-485. Bao, Y. ACS Appl. Polym. Mater. 2024, 6(23), 14026-14036.
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Vat photopolymerization requirements

o Six Control Systems

High-Speed Automatic
Resin Handling

e Resin

o Flexible Film Resin Tank
e Light Processing Unit 4
e Release Texture

Q Collimating Lenses

@ ‘eo

Low viscosity
Rapid photocuring

Fast printing speed
Customizable and complex geometries
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Library of polymers
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Rapid and high-resolution 3D printing

40 pm layer thickness
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Chemical recycling recovers BMVL
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   P n ∗ + M ⇌  P  n + 1 ;   ∗ K ≈  1  [ M ]
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