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GLOBAL ASYMMETRY OF A NOVEL CONGRUENT VAPOR-LIQUID DIAGRAM
PREDICTED FOR FLUID FULLERENES

Vitaly ROGANKOV?, Valery KALINCHAK®, Alexandra SERGEEVA32, Marina SHVETS?, Oleg ROGANKOV2
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Development of molecular nanotechnologies needs the creation of universal predictive «tools» to study a fluid
state diagram in usual molecular scales (from 0.1 to 1 nm) as well as within nanoscales ( from 1 to 100 nm) of
fullerenes. The fluctuational — thermodynamic (FT-) model proposed earlier by authors includes such main
ingridients as: 1) the finite-range fluctuation Lennard-Jones (FLJ-) potential; 2) the global fluid asymmetry (GFA-)
principle; 3) the congruent vapor-liquid (CVL-) diagram. The quite restricted experimental or simulated previously
information just on a liquid state is necessary to predict CVL-diagram, to determine its stable part corresponding
to the standard VLE- diagram and, at least, to estimate consistently the molecular parameters of FLJ-potential for
further simulations and corroboration of predictions. The application of FT- methodology to the relevant problem
of fullerenes, investigated until now mainly by the Girifalco potential, leads to the following preliminary conclu-
sions. Both parameters of effective diameter and well depth are, most likely strongly overestimated for above
standard potential selected for the solid state of fullerites. As a result, this situation may be the serious distortion
factor at the simulation of VLE-diagram for Cgo, Cro. Its striking asymmetry and the much wider range of stability
have been revealed by FT-model. The main advantage of developed approach is a possibility to perform the
thermodynamically-controliable one - phase simulations on the base of preliminarily predicted CVL- scetch. The
further self - consistent procedure provides the testable and reliable prediction of the finalized CVL - diagram.
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