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Development of synthesis techniques of carbon nanomaterials and
creation of materials with novel nanostructures : We have developed a
submarine-style substrate heating chemical vapor deposition (CVD) technique,
in which steep temperature gradients are generated in a synthesis chamber.
This technique has enabled us to create a new carbon nanomaterial with a
deep, dead-end mesopore and densely-localized distribution of graphene
edges. We named it ‘carbon nanopot’ and are investigating its application to
various fields including medical, energetic, and environmental ones.

Ab initio study of the structures of carbon nanomaterials and the
mechanisms of their remarkable properties : We employ ab initio
calculations to understand how the structures specific to each carbon
nanomaterial could induce its remarkable properties.
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Figure 1 (Left top) Schematic of the synthesis chamber of
the submarine-style CVD apparatus. (a) Electrodes, (b)
borosilicate glass plates, (c) catalyst-loaded silicon substrate,
(d) substrate support, and (e) carbon plate heater. (Left
bottom) TEM image of carbon nanopot fibers. A schematic of
a carbon nanopot fiber hydroxylated at the graphene edges
is also exhibited. (Right) TEM image of carbon nanopots.
The inset is a magnified view of the section indicated in the
tapering tube part. The arrows point to the graphene edges.
After H. Yokoi et al., J. Mater. Res. 31, 117 (2016). (Cop.:
Materials Research Society, Reprinted with permission)



