Nucleation of an SWNT from a catalytic metal cluster
inside a carbon nanotube
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Molecular encapsulation in the hollow space of a carbon nanotube has attracted

interests with various applications. Experiments have been reported on formation of
DWNT from Cg fullerenes peapods [1] and ferrocene filled SWNT [2, 3]. The reports

demonstrate that the growth mechanism of the inner tube depends on filler precursor.

In this work, we have performed MD simulations of the nucleation process of an

SWNT from a catalytic metal cluster inside an SWNT template to gain understanding in

the growth mechanism. The same potential models as in the previous work [4] were

used. By supplying carbon atoms to a Ni cluster with dissolved carbon atoms placed

inside a rigid carbon nanotube, the nucleation process of the inner SWNT was observed

(Fig. 1). Simulations were performed for various
metal-cluster sizes and outer tube diameters,
which resulted in minor differences in the carbon
density distribution function of the inner tube
(Fig. 2). Additional simulations without van der
Waals interaction between inner and outer
nanotube resulted in slight decrease of the
interlayer distance. The interlayer distances
were clearly smaller than the equilibrium
distance of carbon atoms. The results suggest
that the interlayer distance is determined by the

layered distance of metal intercalated graphite.
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Fig. 1 Nucleation of the inner SWNT from a
catalytic metal cluster inside carbon nanotube
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Fig. 2 Density distribution functions of carbon
atoms in the inner tube and metal atoms



