STRUCTURE OF HYDROGEN BONDED CLUSTERS IN ALCOHOLS NEAR COEXISTENCE CURVE
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At present time is recognized, that hydrogen-bonded clusters exist in alcohols at supercritical state as well. An influence of temperature and density on structure and energetical  characteristics of hydrogen bonded clusters are different, namely the temperature increase leads to decrease of interaction energy and hydrogen bonds numbers. On the other side, the density increase leads to increase of interaction energy and number of hydrogen bonds. 
Correspondingly, the structure of H-bonded clusters will change depending on different phase states. The question arises here, whether it is possible to quantitatively predict the changes in H-bond characteristics or, in other words, the changes in H-bonded cluster structure when changing the state parameters in some arbitrary way or different phase paths “dictate” their own conditions of changes in H-bonded clusters structure. The positive answer stands for existence of some general rule, or “law”, by which phase state parameters affect hydrogen bonding. Once the corresponding equations are clearly resolved, it is possible to estimate, more or less approximately, various H-bond characteristics without performing experiments or computer simulations, which would avoid, taking into account highly nontrivial and nonlinear character of processes occurring in subcritical and supercritical state, a large number of various complications in performing the supercritical fluid research. The negative answer would mean that the need for carrying out experiments or simulations to get data for every specific phase state remains.  

The changes in topological characteristics of H-bonded clusters in subcritical and supercritical alcohols have been studied by classical molecular dynamics simulations of various phase lines near the saturation curve and the critical point.  It was shown that in spite of expected different behaviors of the topological characteristics of H-bonded clusters calculated along different phase lines, as functions of state parameters, the functional type of their correlations with the mole fraction of H-bonded molecules (XHB) does not depend on phase path involved in transition to supercritical state. At temperature and density values that correspond to XHB ( 0.7 the structural transition in methanol takes place, which is characterized by cooperative destruction of chain-like H-bonded clusters into H-bonded dimers and monomers

