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Nucleation of a single-walled carbon nanotube inside a carbon nanotube
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In this work, we have performed MD simulations of nucleation of a single-walled carbon nanotube
(SWNT) inside a carbon nanotube template to gain understanding in the growth mechanism of the
experimentally-observed DWNT formation from ferrocene encapsulating SWNT. Two types of MD
simulations were carried out based on two growth models with different initial conditions and precursors.
Both models resulted in the sufficient growth of inner SWNTs but one was found to be consistent with
the experiment, where the distance between the inner and outer nanotubes is determined by the layered

structure of the metal-carbide.
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Fig. 1 Typical initial conditions of two different growth methods.
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Fig. 2 Growth process of an SWNT inside a (10,10) SWNT
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Fig. 3 Growth process of an SWNT inside a (11,11) SWNT
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Fig. 4 Density distribution functions of carbon atoms and
metal atoms in the metal carbide cluster
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Fig. 5 Density distribution functions of carbon atoms in the
nucleated inner SWNT.
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