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Bridging the gaps in elastomer composites through functionalization

Entropic elasticity is the fascinating, iconic feature of elastomers. Though, it is not
sufficient to fulfil the requirements of elastomers applications. Reinforcing fillers must
be added, to achieve target dynamic-mechanical and tensile properties. Carbon black
has been used for over hundred years, while silica is the preferred filler in composites
for dynamic-mechanical applications with low hysteresis. Natural fillers are the object
of desire for most researchers, in both academic and industrial worlds, as they enable
the preparation of circular materials. It would be highly desirable to have degrees of
freedom for the selection of the reinforcing filler. This implies the technical ability to
achieve ultimate distribution and dispersion of the fillers and to establish chemical bonds
with the elastomer chains.

Silica and natural fillers, such as clays and lignin, have a polar nature and need to be
compatibilized with a hydrocarbon elastomer matrix.

This lecture examines chemical strategies for bridging the gap of polarity between
elastomer and a polar filler such as silica, focusing on their chemical modification.
Elastomer functionalization will be discussed, highlighting three major pathways:
functionalization during polymerization, particularly via living anionic polymerization,
post-polymerization modification, and depolymerization, introducing functional groups
as chain ends and along the backbone chain. Shielding and coupling agents of silica will
be discussed. The molecular structures of chemically modified elastomers and silica will
be examined and their behaviour in elastomer composites will be discussed., focusing
the attention on structure-property correlation.



