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Decoupling of ionic transport by hydrogen bonds

Kawamura, Junichi
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lonic transport in organic liquids containing lithium halides is measured by
impedance spectroscopy and pulsed field gradient nuclear magnetic resonance (pfg-NMR) in the supercooled
liquid and glassy states. Effect of the hydrogen-bond is mainly investigated. Lithium ion is usually
coordinated strongly by oxygen sites in organic or water molecules which inhibits the translational
motion of lithium ions in glassy state. However when appropriate amount of hgdrogen bonds are introduced
between the oxygen sites the remaining lithium ions start to move and contribute to their ionic
conduction. This effect is typically seen in treharose-water-lithium iodide system, however is also seen

in other liquid and polymers containing hydrogen bonds.
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Fig.1 Part of Trehalose-H,O-Lil ternary phase diagram
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A 143:857:0 -130.0
B 157:833:1.0 -119.2
C 125:81.1:64 -68.6
D 13.0:74.0:13.0 -45.6
E 140:68.4:17.7 -8.6

F 46.0:43.4:10.7 -9.4
G 614:328:58 2.0

Table.l Composition (mole ratio) of the samples

and Grass transition temperatures.
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Fig.2 Temperature dependence of conductivity in Lil-H O-Trehalose compounds
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