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Abstract

Abstract

Water has probably received more scientific and technological interest than any
other substance because its fascinating array of unusual properties in pure form and as
a solvent. Water molecules are polar, it can form water clusters in various structures
by means of hydrogen bonding to adjacent water molecules. With the external
conditions changed, phase transition may occur in the microstructure of water clusters.
The water is a typical dipole system, the polarity change with changes in the structure,
which is dielectric spectroscopy to study. Therefore, the study on dielectric behavior
of water is an effective mean to research the changes of microstructure in water
clusters. Meanwhile, water can provide good environment for proton transfer, the
study on proton transfer in water confined in particular environment can provide value
reference to the research of series of biological process. In this case, we confined
water in organic supramolecular complexes, which are easy to be modified and
provide abundant protons, to study their dielectric behavior and proton transfer
properties, the main results are summarized as follows:

Chapter I, we describe the mechanism of dielectric and proton transfer in water, the
research progress of dielectric behavior and proton transfer in water confined in
complex are briefly reviewed.

Chapter 1, we synthesize and measure the dielectric behavior of {[CsH4N2O4]
[C3HgNg]-H,0} . Through analyzing structure in variable temperature, Differential
Scanning Calorimetry and the deuterium effect, we demonstrate that the single

molecule water influences the dielectric properties of the complex.

Chapter III, we select [(C¢HoN2)2(SO4),2-3H,0] ,, containing 1D water chain and
measure its proton conductivity. Also, we obtained the pathway of proton transfer and
the reason of conductive anisotropic by analyzing the structure, calculating the active

energy and dielectric spectroscopy.

Keywords: water, organic supramolecular complexes, dielectric, proton transfer
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