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[Purpose and Background of the Research]

Owing to the energy problems, the attainment of
high-efficient and low-cost energy devices is one of
the most urgent matters. Recent progress in
nanotechnology opens more opportunities for the
device fabrication and integration in bottom-up
approaches using nano-materials as the building
blocks. In this research project, we will develop
techniques for the controlled synthesis and
functionalization  of nano-carbon  materials
including single-walled carbon nanotubes (SWNTs),
graphene and fullerene (schematics in Fig. 1),
integrate these materials into various solar cells,
and construct innovative energy devices.

[Research Methods]

We will develop the growth techniques of SWNTs
and graphene and perform their structure control
in the chemical vapor deposition (CVD) growth
stage. Additionally, SWNTs and graphene are
functionalized in nano- and micro-scale, while
fullerene is derivatized through chemical reactions.
By using these highly controlled and functionalized
nano-carbon materials as “unit materials”, various
solar cells, such as organic, hetero-junction and
perovskite solar cells, are fabricated. Besides
reducing the use of rare metal like indium in
conventional devices, we will also construct the
innovative energy devices with high efficiency and
low cost. An overview of research is shown as Fig. 2.

(a) carbon nanotubes

(b) graphene

Fig. 1 Nano-carbon materials. (a) SWNT, (b)
fullerene and (c) graphene.

[Expected Research Achievements and
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Fig. 2 Nano-carbon energy devices.

Scientific Significance]

We expect to improve the synthesis and analysis
techniques of nano-carbon materials, to elucidate
various phenomena in nano-/micro-scale, and to
develop nano-carbon based novel energy devices
that generate social impact.
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