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Polydimethylsiloxane (PDMS)-based elastomers, better known as silicones, are
one of the most important materials for electrical insulation. However, a ma-
jor drawback is their challenging recyclability. In recent years, numerous PDMS-
based covalent adaptable networks (also called vitrimers) have been developed
in an effort to integrate silicones into a sustainable circular economy.

The aim of our project is to identify vitrimer syntheses that are potentially of in-
terest from an industrial viewpoint, implement them on a larger scale (i.e. ~ 500
g scale), and evaluate the suitability of the received materials as electrical insu-
lators materials. Next to the mechanical and dielectrical properties that need to
meet several target values,[3] the dynamic wetting properties of PDMS materials
are of high importance, also for a good resistance against electrical stress.[1]
We analyzed the performance of (filled/unfilled) vinylogous urethane-based sys-
tems, [2] with regard to their thermal and mechanical stability and dynamic wet-
ting behaviour. Samples ‘as made’ will be compared with standard PDMS mate-
rials, reprocessed materials and materials that were stored for longer times (at
increased temperatures).

We will discuss our results within the framework of dynamic bond exchange,
which is measured by DMTA-measurements and analyzed using different mod-
els (e.g. relaxation spectra) in order to interconnect microscopic behaviour with
macroscopic observations.

Initial results indicate that the filled dynamic PDMS networks show promising
electrical properties and sufficient hydrophobicity. The long-term stability (even
at room temperature) seems however to be strongly dependent on the pres-
ence/absence of fillers and network density. We will discuss derived hypotheses.
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