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Résumeé :

Azobenzene containing polymers (azopolymers) can exhibit a photo-reversible solid to liquid transition
illustrated by a cyclic softening and hardening of the polymer material upon irradiation. Such behavior
gives the opportunity to address potential applications in healable coatings, smart adhesives,™ and
more recently in energy conversion and storage!® Unfortunately, existing methods to characterize this
transition are scarce and mainly qualitative impeding a comprehensive understanding of the
parameters.
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Photo-reversible solid to liquid transition for an azopolymer
To unravel the structure—property relationship associated with this transition, we designed azopolymers

with various azobenzene groups and different molecular weight. Our findings indicate that both the
molecular weight and chemical structure of the azopolymer significantly influence the isomerization and
the solid-to-liquid transition.” Innovatively, we employed a method based on Atomic Force Microscopy
to demonstrate that the photo-induced solid to liquid transition can be quantitatively characterized by a
transition temperature (Ts,) similar to a nematic-isotropic transition for liquid crystal.”! This approach
allows us, for the first time, to systematically study the physical parameters that influence this transition.
These results open up opportunities to optimize azopolymer materials specifically for applications as a

photo-controllable adhesive.®
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