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A Molecular Dynamics Simulation for the Formation Process of Fullerene
(Part 2: Precursors of Reaction)

Shigeo MARUY AMA and Y asutaka YAMAGUCHI
Dept. of Mech. Engng., The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113

The formation mechanism of fullerene, the new type of carbon molecule with the hollow caged structure, was studied
using the molecular dynamics method. Even though we could simulate the formation process of the imperfect
fullerene in the previous report, it was difficult to demonstrate why G could be selectively formed. In order to
study the fundamental reaction process and precursors accurately, we have implemented the more sophisticated
carbon potential. The clustering process starting from the isolated carbon atoms was simulated. The main
products of the initial reactions were linear chains of up to about 20 carbon atoms and mono-cyclic rings of various
size range larger that about 7 carbon atoms. These structures interchanged each other and the fragmentation and
the coalescence were involved in these transformations. We speculate that these cluster could adjust their size
distribution during these transformations at a certain temperature condition.
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Fig. 3 Resistivity of G to chemical reaction.
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Fig. 4 Clustering process starting from isolated carbon atoms.
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Fig. 5 An example of ring-chain transformation with dissociation.
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Fig. 6 Observed cluster size distribution.
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