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Abstract: The tethering of chemically dissimilar polymeric
segments in block copolymers provides a facile route to
periodic nanostructures through self-assembly. Here, the
selective incorporation of functional precursors to one phase
of a block copolymer through strong interactions
(electrostatics or hydrogen bonding) is used generate
nanostructures that can be selectively transformed to
generate pores in one phase. This methodology enables a ‘plug
and play’ approach with the same block copolymer being
capable of templating families of materials to minimize the
synthetic effort requirements. In this talk, I will focus on the
fabrication of nanoporous carbon films from polymeric
precursors through this cooperative assembly approach.
Processing routes to overcome kinetic limitations with selfassembly will be discussed, including borrowing of concepts
from the block copolymer film literature. These concepts can
be utilized to enhance the long range ordering of the
nanostructure, tune the pore size, and alter the pore
geometry. Scalable synthesis of these materials is possible
through roll-to-roll manufacturing and meters of highly
ordered films have been demonstrated. I will discuss briefly
how zone annealing concepts associated with the purification
of crystalline materials can be extended to allow the large
scale production of aligned nanostructured carbons on a rollto-roll process and how these materials can be modified during
the carbonization process to yield nanoporous doped carbon
materials with higher heteroatom content than typically
achieved for carbon doping.
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