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hermoset materials are those having a crosslinked network

fixed by irreversible covalent bonds. These polymers
exhibit excellent mechanical strength, solvent resistance
and thermal stability. The above mentioned properties make
thermoset materials suitable for numerous applications,
such as, biomedical materials, adhesives, coatings and
structural applications. Due to their thermosetting nature,
one of the major drawbacks of classical thermosets is the
impossibility to be melted after their curing step. This makes
their reprocessing and recycling impossible limiting their use
in some applications. This limitation has been overcome by
means of the polymeric networks containing dynamic covalent
bonds that have found applications in reprocessable/recyclable
thermosets and self-healing polymers. The idea underneath is
to introduce exchangeable bonds in a polymer network, which
can rearrange thermally (or under another stimulus), while
keeping the network integrity. This enables unprecedented
functionalities to such polymer networks, such as self-healing
capacity, thermoforming, repairing, reprocessing or recycling.
Cidetec has developed an interesting range of innovative
dynamic thermoset materials by using as a crosslinking
agent a commercially available hardener containing reversible
aromatic disulfide bonds. The introduction of dynamic

aromatic disulfide moieties in different polymer matrixes has
enabled the development of i) novel polyurethane elastomers
with complete self-healing capacity at room temperature or
ii) reprocessable, repairable and recyclable epoxy resin based
thermoset composites. Such systems constitutes a step
forward towards the implementation of advanced polymeric
materials in industrial applications and offers the possibility
of obtaining a new generation of fiber-reinforced composite
structures with enhanced functional properties.
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