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Abstract

Self-assembly is well-represented in nature by a plethora of sophisticated material designs, functions and architectures,
ranging from amorphous biosilica diatoms to the single-crystal calcite spines of sea urchins. In this talk, | will discuss
our recent synthetic efforts in applying the concept of self-assembly with block copolymers to generate well-organized
structures of amorphous polymers, polycrystalline ceramics and single-crystal semiconductors for potential application
in membrane separation and energy conversion. Special emphasis will be placed on in situ and ex situ characterization
studies for rapid self-assembly of hierarchically porous structures under non-equilibrium conditions. Establishing new
understanding and control in the formation pathways of such self-assembled materials will be of scientific and
technological relevance for the design of advanced applications with enhanced functionalities and performance.
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