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Abstract

The molecular clustering in the binary mixture is controlled by the relativity in the intermolecular interaction

energies. This relativity-controlled clustering is inherent to the liquid state irrespective of aqueous or non-agueous

solution. The vapor—liquid equilibrium for alcohol-water binary mixtures which represents the non-ideality is correlated

to the relativity-controlled clustering.
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Fig. 1 Schematic illustration of a mass spectrometer designed for the measurement of clusters in solutions
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Fig. 2 Mass spectra of clusters isolated from water—ethanol binary mixtures. Ethanol concentrations: (a) 5.0 (2.0), (b)
52.3 (30.0), (c) 79.3 (60.0), (d) 100 (100) % (mass percentage (mole percentage)). The clusters having the same number
of ethanol molecules in the clusters are connected by the lines. The paired numbers represent m-n of
H*(C;H50H) (H,0),.. Data were taken from ref. 2.
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Fig. 3 Solvent effect on 1-pentanol self-association

Mass spectra of clusters measured from binary
mixtures: @) 1-pentanol-methanol, (b)
1-pentanol-ethanol, (¢)  1-pentanol-1-propanol.
1-pentanol concentration was fixed at 30 % (mass
percentage). The single numbers on the peaks
represent the number of 1-pentanol molecules in the
self-association clusters. The paired numbers on the
peaks represent m-n of H*(CsHyuOH),(ROH),. The
ROH for a, b and ¢ correspond to methanol, ethanol

and 1-propanol, respectively. Data were taken from ref.
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Fig. 4 Mechanism for clustering controlled by the
relativity of interaction energies. Data were taken from
ref. 1.
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Fig. 5  Vapour—liquid equilibrium diagram for
alcohol-water binary mixtures: methanol-water,
ethanol-water, 1-propanol-water, 1-butanol-water.
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