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At the temperature higher than the eutectic point of a system, a liquid phase (LP) coexists with ice in
a frozen electrolyte. Cyclic voltammetry of a reversible redox couple, Fe(CN)e*/ Fe(CN)g*, with a
microdisk electrode (¢= 10 um) is employed to probe the dynamic process of the growth of the LP
near the electrode surface in frozen aqueous solutions.

An upward temperature jump from the lower freezing temperature has allowed us to find various
features of the LP growth on the electrode surface. The LP and ice crystals are rearranged even in a
frozen state over a long period of time (up to a few hours). The formed LP is not stationary and it
grows on the electrode surface. The growth of the LP leads to an increase in a CV current with time
and sometimes to a change in its shape.  The growth along the electrode surface finally results in
sigmoidal or semi-sigmoidal CV. In contrast, when the LP grows orthogonal to the electrode
surface, CV current increases by the reduced restriction of the linear diffusion paths.

The complexation of viorogen species, i.e. dication, cation radical, and neutral form, with
B-cyclodextrin is voltammetrically studied in the frozen solution. The complexion in LP is different
from that in bulk water. In addition, the dissolution of the cation radical and neutral species of
benzylviologen and the neutral form of methylviologen, all of which are highly insoluble in bulk
water, is enhanced in frozen solutions. This phenomenon explains that B-cyclodextrin complexation
in frozen solutions is different from the corresponding one in bulk solution.

lon transfer voltammetry at the liquid-liquid interface between the LP in frozen solution and organic
solvent is also successfully measured. The ion-transfer potential of tetrametylammonium ion is, for
example, shifted in the negative direction when the LP volume decreases, suggesting that the
hydration of this ion becomes weaker upon freezing.
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