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This presentation will present the major research themes that are currently being pursued in our
laboratory — microstructured composite materials and polymer electrolytes. Emphasis will be on
motivation and concepts rather than technical detail. The first part of the talk will focus on polymer
nanocomposite materials that currently represent one of the fastest growing areas in material science.
Nanometer-sized filler materials — with their inherently large surface-to-volume ratios — are
particularly interesting as filler additives since they facilitate increasing efficiency of a given property
(i.e. less filler is needed to achieve a desired property enhancement). The importance of morphological
control to fully exploit the potential of nanocomposite materials has fueled interest in structure-guiding
matrix materials, such as block copolymers (BCP) as scaffolds for material architecture. The talk will
highlight structure-property relations in nanocomposite materials and discuss strategies for future
work. The second part of the talk will focus on the area of polymer electrolytes and structure formation
in polymer-electrolyte solutions. Hydrogen bonding will be identified as key parameter that determines
the characteristics of polymer-salt solutions. The challenge of predicting properties of water will be
discussed and a generalized Flory-Huggins model will be presented that adequately predicts the

formation of hydrogen bonds in water.
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