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Elucidation of the behavior of hydrogen and hydroxyl ions based on the hydrogen-bond
network analysis
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Elucidation of the rule which determines the behavior or spatial distribution of h
ydronium and hydroxyl ions in aqueous solutions will lead to the way of understanding or controlling of va
rious catalytic reactions. In this project, systematic analyses of the hydrogen-bond network, which consis
ts of weak bonds among water molecules, were done focusing on the "ring structures" included in it, and tw
o important findings were obtained as follows: (1) Liquid water involves the microscopic inhomo%eneity cau
sed by these "ring structures"”, and (2) Hydronium and hydroxyl ions feel repulsive interaction from a cert
ain kind of "ring structure". These concepts are based on the results from computer simulations, but it wa

s also implied that they are relatively independent from the accuracy of how to model the atoms and molecu
les.
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