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Abstract

Polymer-inorganic hybrid materials provide exciting opportunities as they may display
favorable properties from both constituents that are desired in applications including catalysis
and energy conversion and storage. For the preparation of hybrid materials with well-defined
morphologies, block copolymer-directed nanoparticle hybrids present a particularly promising
approach. As will be described in this review, once the fundamental characteristics for
successful nanostructure formation at or close to the thermodynamic equilibrium of these
nanocomposites are identified, the approach can be generalized to various materials classes. In
addition to the discussion of recent materials developments based on the use of AB diblock
copolymers as well as ABC triblock terpolymers, this review will therefore emphasize progress
in the fundamental understanding of the underlying formation mechanisms of such hybrid
materials. To this end, critical experiments for, as well as theoretical progress in the
description of these nanostructured block copolymer-based hybrid materials will be discussed.
Rather than providing a comprehensive overview, the review will emphasize work by the
Wiesner group at Cornell University, US, on block copolymer-directed nanoparticle assemblies
as well as their use in first potential application areas. The results provide powerful design
criteria for wet-chemical synthesis methodologies for the generation of functional
nanomaterials for applications ranging from microelectronics to catalysis to energy conversion

and storage.
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