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Elucidation of Chirality-Controlled Mechanism for
Single-Walled Carbon Nanotubes Grown by Plasma CVD

Takuya SHIMA
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Single-walled carbon nanotubes (SWNTs) have many outstanding properties due to the unique 1-dimensional
structure, which make them as a promising candidate of material for high performance optoelectrical devices.
However, as the physical properties of SWNTSs strongly depend on the chirality, obtaining specific single chirality
SWNTs with high quality is regarded as a critical issue in this scientific community. Recently, we have succeeded
in high purity (~57%) synthesis of (6,4) SWNTs by controlling the surface condition of the Co catalyst for the first
time. To further increase the purity of (6,4) SWNTs, we focused on correlation between (6,4) SWNT growth and
plasma CVD conditions. In this study, we focused on correlation between (6,4) SWNT growth and gas phase state
during synthesis for further increasing the purity of (6,4) SWNTs. As a result, it is clarified that correlation was
found between the change amount of C,X, and C,Y and the chirality synthetic purity in the gas phase under
synthesis. This suggests that the difference in component ratios of reaction precursors can contribute to deciding the
preferential synthesis of specific chirality SWNTs.
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