A Fullerene Formation Model Proposed by Molecular Dynamics Simulations
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The formation process of fullerene was smulated using the molecular dynamics method. The clustering process starting
from 500 isolated carbon atoms was simulated under nearly equilibrium condition at T = 3000 K. The precursors appeared
in this simulation were simple chain or ring structure for Ch<o, 3-dimensional chaotic structure around Coo<neso, and
fullerene-like caged structure for Ci»40. Since the density of carbon atoms in the simulation was larger than practice due to
the computational limitation, these clusters must have much longer collision-free timein practice. In order to evaluate the
effect of annealing, the Ceo structure picked up from a simulation was annealed without collision at Tc = 2500 K. Through
successive organized network transformation known as Stone-Wales rearrangement, the perfect fullerene structured Ceo
was finally achieved in about 50 ns. Based on simulations, a model of fullerene formation mechanism was presented.
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Fig. 1 Growing process of a Cyg cluster
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(b) Stone-Wales transformation

Fig. 2 Annealing process to the perfect Ceo
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Fig. 3 Present fullerene formation model
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