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Highly functional carbon materials based on templatology (4ddvanced Institute for Materials

Research (WPI-AIMR), Tohoku University) OHirotomo Nishihara

It is possible to synthesize three-dimensionally tailored carbon materials which are
replicated from template substances such as zeolites and organic micelles. While such
conventional template method focuses simply on the nanostructure replication, our group
extends the concept to the replication including not only nanostructures but also
molecular-level information, for example molecular-structure replication of organic crystals,
and replication of graphene-growth sites on inorganic nanoparticles. This lecture will focus
on the highly functional carbon materials synthesized by such a new methodology, namely
"templatology". The bottom Figure shows an example of the synthesis scheme for ordered
carbonaceous framework (OCF) via carbonization of porphyrins. While it has been difficult
to control pyrolysis of organic substances as well as the formation reactions of carbonaceous
matters, we have demonstrated that a proper molecular design enables the formation of
crystalline OCFs which inherit the structural information of parent molecular crystals."
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