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Molecular Dynamics of SWNT Growth Process by Catalytic CVD Method
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It is of great importance to understand the growth mechanism of single-walled carbon nanotubes
(SWNTs) from catalytic chemical vapor deposition (CVD) method for the future control of chiralities and
diameters. In this study, we performed MD simulations of catalytic growth of SWNTs. By controlling
temperature and carbon density (pressure), we successfully represented the growth and encapsulation
processes. For iron catalyst, growth rates showed Arrhenius type dependence on temperature and
activation energies of around 0.4 eV were estimated. This result indicates SWNT growth is governed by

carbon atoms’ diffusion on metal cluster’s surface.
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Fig. 1 SWNT growth process by iron catalyst
(m=60, n=6, 1600 K).
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Fig. 2 SWNT growth process by cobalt catalyst
(m=60, n=6, 1600 K).

n, carbon—.u; “‘ﬁ%
% fﬁ" i A
(] &,
> _. —
% %lckel—-ﬁq

adsorption cap formation lift-off SWNT growth

©

<

Fig. 3 SWNT growth process by nickel catalyst
(m=60, n=3, 1200 K).
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Fig. 4 Encapsulation process
(m=60, n=6, 1200 K, Co catalyst).
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Fig. 5 Arrhenius plots of SWNT growth rates for iron catalyst.
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Fig. 6 Potential energy of a certain carbon atom during growth.
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