(®)
2021 2023

Thermodynamics of reaction-induced phase separation and interfacial arrangement
of fillers in cross-linked polymer alloy / filler composites
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The selective placement of fillers in the phase structures of polymer alloy
composites can be explained by a common thermodynamic approach in which a mixed system selects a
higher order structure to reduce the free energy of mixing. However, in the case of a networked
polymer alloy with cross-linking (gelation), the mobility of the filler is frozen before a
thermodynamic equilibrium state is reached and kinetic factors become important. In the case of
fillers with strong molecular properties, such as those with alkyl group surface treatments, it was
possible to explain their location in the network polymer alloy using the Hansen solubility
parameter. On the other hand, for untreated inorganic fillers, acid-base interactions had to be
taken into account. Furthermore, the mixing entropy term was found to be a major contributor to the
interfacial arrangement of surface treated inorganic fillers.
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