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Development of electrochemical analysis equipment using electrochemical analysis and

spectroscopic analysis.

Seol hyuk Lee

Department of Chemistry, The Graduate School,

Pukyong National University

Abstract

The electrochemical reactions on the chemical species of the conductive material show that
the structures appearing before and after the reaction appear different, and that the
spectroscopic properties of the chemical species laso change. Among the conductive polymer
materials, polyaniline, which is a typical chemical substance showing such properties, exhibits
different shapes depending on the redox state, and the spectroscopic properties thereof are
different. It can be assumed that this change is caused by any change occurring in the middle
of redox reaction. The polyaniline changes its structure according to redox reaction. When the
polyaniline is completely oxidized, pernigraniline is formed. This can be confirmed by the
working electrode FTO glass. When pernigraniline is formed, dark purple appears on the
working electrode, leucoemeraldine is formed in complete reduction form, and working
electrode becomes colorless. When partial oxidation occurs, emeraldine is formed and the
working electrode becomes green. When UV spectra of polyaniline are measured, peaks
appear at 400 nm and 700 nm. generally, there is a difficultly in confirming through what
process the UV spectrum is formed through the equipment’s provided in the laboratory. To

solve these problems, we have developed a new analytical tool by using a technique called

viii



spectroelectrochemistry. We have been able to obtain the correct data when experimenting
through the created analytical tool and whether there is any inconvenience in using it.
experiments have been carried out through materials that are widely used in experiments. In
the case of polyaniline, it was confirmed that the absorbance was measured near 400 nm and
700 nm when the second oxidation peak was formed, and the absorbance at 700 nm was
decreased in the first reduction peak. In the second reduction peak, it was confirmed that the
absorbance at 700 nm decreased to 0 at the second reduction peak. The quantum dots are very
small semiconductor particles, and their electrical and optical properties change depending on
their size. Experiments were conducted to investigate how optical properties change when a
redox reaction is applied to quantum dots. In the case of the quantum dots, an oxidation peak
was formed at 1.7 V when the redox reaction was performed, and it was confirmed that the
absorbance was measured at around 400 nm. In addition, we can confirm how the impedance
appearing at the redox peak of each substance is measured by inserting the impedance

function further in the produced program.
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