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A novel MPCVD process to synthesize SWNTSs with different chiralities
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Abstract

The purpose of this work was to use a novel
process which involves forming catalytic
nanoparticles by the decomposition of oxidized
CoCrPt thin film to synthesize vertically aligned
SWCNT film. Thickness effect of the oxidized film
thickness on the chirality of deposited SWNTSs was
also examined. The process steps included
depositing the catalyst layers under oxygen
atmosphere by physical vapor deposition (PVD) to
Small

nanoparticles with diameters of 2 ~3 nm were

form oxidized thin film (1~10 nm).

formed in the explosion associated with the
reduction of PtO: in the CoCrPtOx film during
H-plasma process. Meanwhile, Cr20s played the
role to inhibit the nanoparticles from agglomeration
and Co involves the dissolution and precipitation of
carbon species to grow dense and vertically aligned
SWNT. The chiralities of SWNTSs were determined
by Raman spectroscopy. The results show that the
SWNTs can be synthesized when CoCrPtOx film
below 2 nm in thickness, and their chiralities may
vary from metallic types to the mixing types of
metallic and semiconducting SWNTs by decreasing
from 2 to 1 nm in film thickness. The results also

indicate that buffer layer has ability to synthesize



SWNT with high purity and yield rate other than
the effect on chirality types. In other words, to
fabricate SWNTS requires reducing the thickness of
CoCrPtOx film in order to form small enough
catalytic nanoparticles. Meanwhile to obtain
different chirality of the nanotubes could be done
through controlling the process conditions,
including buffer material, catalyst material and its

thickness.

Keywords: chirality, carbon nanotubes, Raman

spectroscopy, microwave plasma chemical vapour

deposition.
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