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The Effect of Catalytic Metals of Various Elements in Nucleation Process
of Single-Walled Carbon Nanotubes
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Interaction between catalytic metals and carbon atoms in formation process of
single-walled carbon nanotubes (SWNTSs) is studied by classical molecular dynamics simulation
with the newly-developed multi-body potential functions between carbon atoms and several
transition metal atoms. A Co cluster has a crystal structure where metal atoms are regularly
allocated and embedded in the hexagonal carbon network. On the other hand, carbon atoms
cover the entire surface in case of the Fe cluster. The number of hexagonal rings in the Co
cluster increases about twice as fast as the one in the Fe cluster. This implies that the graphitic
lattice interacts more strongly with Co atoms than with Fe atoms. The difference of
graphitization ability may reflect the ability as a catalyst in the formation process of SWNTs.
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Potential parameters between a transition metal and a transition metal.

S | A1/A) | Dei(eV) | Deo(eV)

&)

Rel(A)

ReZ(A) CR

Ri(A)

Ry(A)
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0
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D(eV) | S [ A1/A)

R(A)

Ry(A)

b

o

Fe-C | 3.3249 | 1.3 | 1.5284

1.7304

2.7

3.0

0.0656

-0.4279

Co-C | 3.7507 | 1.3 | 1.3513

1.6978

2.7

3.0

0.0889

-0.6256

Ni-C | 2.4673 | 1.3 | 1.8706

1.7628

2.7

3.0

0.0688

-0.5351

Potential parameters between a transition metal atom and carbon atoms.
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Fig. 1 An initial condition for CCVD simulation.
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Fig. 2 Clustering process of the carbon atoms
From different transition metal cluster.
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Fig. 4 Time series of potential energy of metal atoms
and carbon atoms belong to the cluster.
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Fig. 6 Analogy of the hexagonal rings.
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