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We have investigated the relationship between the thermodynamic and kinetic properties of the glass transition
and solvation structure for simple amine and alcohol solutions of inorganic salts by using differential-scanning
calorimetry (DSC) and Raman spectroscopy. Although the glass transition temperature (7y) increases with the addition
of salts in common, the concentration dependence of the heat-capacity change (AC)) at T and the kinetic fragility index
(m) are quite different for the amine and alcohol solutions. The thermodynamic and kinetic properties depend more
strongly on the solvents than on the solutes. From Raman results, the structural-breaking effect of adding ions on the
hydrogen-bonding structure is found to be quite different between the amine and alcohol solutions. By comparing the
DSC data with the Raman results, we suggest that the glass-transition thermodynamics and kinetics are controlled mainly
by the strength or stability of hydrogen-bond structures and the properties of dominant intermolecular interactions in the

solutions.
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Fig.1 DSC heating curves for glass transitions at x = 0 and 0.30
for each mixture, obtained at 10 K min™!. Each curve is
normalized by the sample mass and is offset vertically for clarity.
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Fig.2 Concentration dependence of 7 for each mixture. Broken

lines are to guide the eye. Arrows indicate inflection points
expected for each solution.
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Fig.3 Concentration dependence of AC; at T, for each mixture.
Broken lines are to guide the eye.
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Fig.4 Plots of In f versus 1/7; for x = 0 and 0.20 for each
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Fig.7 Raman spectra of -NH: stretching bands and fraction of
the S and W species for (NaClOa4)x(12PDA)1-x at x = 0.05 (a, c)
and 0.30 (b, d) represented as same as Fig.6. In (a) and (b),
experimental data are offset vertically for clarity.
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Fig.8 The van’t Hoff plots for (NaClO4)(12PDA)1-. Solid and
broken lines are given by the least-squares method for x < 0.20
and x > 0.25, respectively.
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Fig.10 Raman spectra of C1O04™ stretching bands for x = 0.05,
0.20 and 0.35 of (NaClO4):(12PDA)1-r. Squares and solid lines
represent the experimental data and fitted results, respectively.
Decomposed bands denoted by bold-dotted, broken, dashed and
thin-dotted lines represent the peaks ascribed to the contact ion
pair (CIP), the solvent-shared ion pair (SSIP), the free solvated
anion (FS) and the overtone of the deformation band of ClO4~
(2v2), respectively.
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Fig.9 The enthalpy of hydrogen-bond switching (AupH) as a
function of x for 12PDA, 12PDO, and Gly solutions of NaClOa.
Broken lines are drawn as straight-line extrapolations of AupH
within each respective solubility range.
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Fig.11  Fractions of ClO4™ species in (NaClO4)x(12PDA);—x as

a function of x. The fractions of the contact ion pair (CIP), the
solvent-shared ion pair (SSIP) and the free solvated anion (FS)
are represented by triangles, squares, and diamonds, respectively.
Broken lines are to guide the eye.
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