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Relation between Glass Transition and Hydrogen Bond Density

in Binary Mixtures of Hydrogen Bonded Liquids

Minoru Ochi, Yoshie Matsutake, and Kiyoshi Takeda

(Received July 11, 2007; Accepted October 2, 2007)

The glass transition temperatures for several hydrogen bonded mixtures have been presented
to investigate the correlation between local structure and kinetic properties of supercooled and
glassy liquids. The molar hydrogen bond nus was utillized to estimate the composition dependence
of hydrogen bond density in mixtures. The change in local structure in the present systems on
mixing was discussed according to the correlation between concentration depencences of the glass
transition temperature and nus. The possibility for the formation of solvation structure caused
by interaction analogous to hydrophobic interaction in acqueous solution was suggested for
systems including N,N,N',N'-tetramethyl-1,2-propanediamine.

Keywords: hydrogen bond density; molar hydrogen bond; glass transition; clathrate-like structure
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Fig.1 Concentration dependence of molar hydrogen

bond nup in (12PDA)(TM-12PDA), . (solid
line). Molar amounts of (a) hydrogen atom
relevant to hydrogen bonding and (b) lone pair.
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Cooled down at —4 K min-! from 270 K; (c¢)
Cooled down at —4 K min-! from 290 K.
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Fig.10 Schematic illustration of a possible local structure
for (12PDA).(TM-12PDA); . system.
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