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Measuring the Potential of the Outer Helmholtz Plane Using Electrochemical

Impedance Spectroscopy

Kwang Mo Nam

Department of Chemistry, the graduate School,

Pukyong.National University

Abstract

The electrolyte is an essential substance for electrochemical reactions. In most
cases, electrolyte-reduces the migration effect; the ohmic drop, and the potential of
outer Helmholtz ~plane(OHP). Each- value affects chemical kinetics and
thermodynamics. Especially, the potential of the OHP that represents the locus of the
electrical centers of the charges is used in electrochemical reaction, directly. The
potential of the OHP is very sensitive for the surrounded condition. For example, the
potential of the OHP is changed by the shape and composition of the electrode and
the concentration of the supporting electrolyte. Therefore it is very important to
predict the OHP potential. Here, we would like to focus on measuring the potential of
the OHP by changing concentration of the supporting electrolyte.

The electrochemical cell is configured by soaking the ITO electrode, a platinum

gauze, and a home-made Ag/AgCI(in saturated KCI) electrode, which are used as a

working, a counter, a reference electrodes, respectively. The solutions are prepared



by dissolving 1mM of KsFe(CN)s and from 10mM up to 2000mM of KCI in doubly
distilled water. For FTEIS experiments, a home-made potentiostat is used to
acquire high speed signals with high precision. The potentiostat is connected to a
function generator, a signal digitizer, and the electrochemical cell. All the operations
are automatically carried out by a Labview program. Electrochemical impedance
data are calculated-using Matlab.

From the results, we calculated standard rate constant(K°) values and fitted them
to the Frumkin effect equation in order to evaluate the potential of the OHP. Finally,
we correlated the potential of the OHP to the concentration of the supporting

electrolyte.
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3.1 Alef & A=

Indium tin oxide(TO) glassi= ™ A& 45 Q A|E5FS AF-83} 3L potassium
ferricyanide” KsFe(CN)¢™ Aldrich A}F9] &% 99%+ Al&3lqitt 18l
potassium chloride (KCH<> Samchun Chemical ¢ =% 99% A}&-3}3it).
Nitrogen gas (Ny)/ % stH 7k~ ARSl & 99.99% 5 AH&-staith. A3l
A8 Asd 2 Kl 10, 25, 50, 75, 100, 200, 300, 400, 500, 600, 700,
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KiFe(CN)s = 1mM AE3I ok BE 8248 v A3 gk o] 18Mee= g
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