THE RELATION BETWEEN MAXIMAL SIZE OF CLUSTERS AND COMPRESSIBILITY FACTOR AT CRITICAL POINT
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     It is known the number of clusters consisting of g atoms or molecules (we name g the size of the cluster) in unite volume n(g) obeys 
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where
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- number density of a liquid in bulk, 
[image: image3.wmf]s

- surface tension, T – temperature.       

     Surface tension vanishes at critical temperature 
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, so we have 
n(g)=n(1)=const.
     The size distribution function n(g) must vanish when g>G where G is defined from the mass conservation law. The same results were obtained in [1] on the basis of consideration of finite system. We assume the interaction between clusters is small and one can neglect the interaction, so gas of the clusters may be considered as ideal gas. The clusters can have isomers. We assume each isomer of the cluster we must consider as cluster and cluster size distribution function does not depend on the size of the cluster. We can obtain on the basis of these assumptions 
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where 
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  is the number of isomers of cluster consisting of g atoms or molecules, 
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 - the total number density of atoms or molecules at critical point of liquid-vapor phase equilibrium, 
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 - the critical compressibility factor. If we assume that clusters have no isomers, so 
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     The latter relation also true if we assume that isomers of the clusters cannot be considered as different clusters and cluster size distribution function does not depend on the cluster size.
    We have verified the relation  (1) on 348 substances using data of [2] . We obtain that G=6 for 160 substances and root-mean-square deviation is equal to 4,3%, and G=7 for 148 substances and  root-mean-square deviation is equal to 3,7% . Absolute root-mean-square deviation  for all 348 substances is equal to 0,01.  
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