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Polymer gels and networks are fascinating, versatile soft materials that are
ubiquitous, from our daily life (foodstuffs, cosmetics, e.g.) to high-tech
applications (tissue engineering, sensors, drug delivery e.g.). There are several
types of polymeric networks. Among them, supramolecular polymer networks
are three-dimensional structures of cross-linked macromolecules connected
by transient, supramolecular bonds such as hydrogen bonding, transition
metal complexation, π – π stacking and interlocked interactions. They are soft
materials, with huge potential for exhibiting properties such as self-healing,
and shape-memory. The objective of this research PhD project is to study the
dynamics of two different well-defined supramolecular networks and to
understand their unique viscoelastic behavior. This requires determining the
relationship between the composition and the viscoelastic properties of these
materials, which could serve as a base to help to design a new class of smart
materials with novel properties. In the first part of the thesis we study the
dynamics of the well-defined slide-ring gels. In order to understand the
influence of each component present in the slide-ring gels, we investigate the
dynamics of the samples at each step of their preparation, from the polymer
chain used for building the gels, to the polyrotaxane samples, which contain
several rings along the chain backbone, and finally to the slide-ring gels, which
are formed by cross-linking the rings of the polyrotaxanes. The controllable
structure of these last ones allows us to understand the effect of structural
parameters such as the influence of rings mobility, rings distance, or rings
density on their dynamics. The second part is related to investigating and
understanding the viscoelastic properties of properties of the metallo-
supramolecular phase separated networks and determining how the structure
and thermomechanical properties of these supramolecular networks are
influenced by temperature, by the nature of the metal ions and by the amount
of metal ions added into the system. In particular, we try to understand the
relationship between the different morphologies of the sample and its
viscoelastic properties, both properties depending on its thermal equilibration.


