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Titration Calorimetry of Binary Solutions

Takayoshi Kimura

(Received December 20, 2000; Accepted December 27, 2000)

With the aim of understanding the mechanisms of molecular discrimination and molecular
behaviors of biological and biomimic systems on the bases of intermolecular interactions and
conformations of stereo specific molecules, various kinds of thermodynamic measurements
have been developed with the developments of experimental tools and apparatus by us on a
line of policy to increase precision and accuracy and of downsizing the amounts of samples
required. A titration calorimetry of binary mixtures give direct results of partial molar enthal py
to know the structure of solution and necessary arelatively small amount of samples to determined
whole range of concentration. By the use of a titration calorimeter, we recently engaged in the
measurements of heat of mixing of each pair of enantiomers of liquid state.
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Fig.1 Enthalpies of mixing of (10 x)1,4-dimethyl-
benzeneO x1,3-dimethylbenzene at 298.15K: o,
titration calorimeter; o, batch calorimeter; 0O,
flow calorimeter;19 e , isothermal displacement
calorimeter.1)
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Fig.2 Enthalpies of mixing of (10 x)1,4-dimethyl-
benzene 0O x1,2-dimethylbenzene at 298.15K: o ,
titration calorimeter ; o, batch calorimeter; O,
flow calorimeter;19 o , isothermal displacement
calorimeter.1)
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Fig.3 Excess enthalpies of mixing of (10 x)(R)-
enantiomer and x(S)-enantiomer at 298.15 K:
e, 1, 4,2 0,3,0,4 0,5 =, 6.

Fig.4 The three interaction model of chiral recognition.
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Fig.5 Fig.5 Correlation between the enthalpies of mixing
at equimolar composition at 298.15 K and
intermolecular interaction energies of bond dipoles
of chiral molecules. CSE: the contributions of
the stabilization energies to the molecular steric
energies due to bond moments.
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