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Molecular Dynamics of Nanotube Nucleation in Catalytic CVD
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The formation process of single walled carbon nanotubes (SWNTs) in CCVD method was
studied with the molecular dynamics simulation. Starting from randomly distributed carbon atom and
a nickel cluster, the metal-catalyzed growth of the cap-structure of SWNTs was calculated. Carbon
atoms were absorbed in the metal clusters until saturated, made hexagonal network, and precipitated
around the sphere surface or from the structural edge. The cap structure was obtained after
continuous carbon supply. Additional supply led to the tube structure with the cap that can regard as
the initial growth process of SWNTs in CCVD method.
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Fig. 1 Initial condition of growth simulation.
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Fig. 2 Snapshots of metal-catalyzed growth of the cap structure after 130 ns molecular dynamics calculation at 2500K for Nijgg.
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Fig. 4 Metal particles after 50 ns calculation.
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