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Abstract:
The transformation of nanodiamonds into carbon-onions, and vice versa, has been observed experimentally and has been modeled theoretically at various levels of sophistication.   However, in most cases a pure carbon-onion or nanodiamond is not the final product.  More often than not an intermediary is formed.  This has lead to the introduction of a new intermediate phase of carbon, coined `bucky diamond', with a diamond-like core encased in an onion-like shell. By deriving a model based on the atomic heat of formation to describe the phase stability of carbon nanoparticles, the relative stability of nanodiamonds, bucky diamonds, carbon-onions and fullerenes have been considered.  The results of this study indicate that the phase diagram of nano-carbon is dominated by a coexistence region, formed by the introduction of bucky diamond and in this region, fullerenic and diamond structures are equally energetically favourable phases.

