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Fundamentals of cyclic voltammetry
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Abstract

Cyclic voltammetry (CV) is a powerful electrochemical measurement technique that can determine redoxable substances in a solu-
tion. The advantage of CV is that we can observe redox behavior over a wide potential range in a short time. Because of its practicality
and versatility, CV is used not only in electrochemistry but also in various fields of chemistry, such as inorganic chemistry, organic chem-
istry, and biochemistry. As technology advances and the popularity of CV grows, the need for trained electrochemists also increases.
However, most students do not receive formal training in these technologies as part of their curriculum. There are few concise and acces-
sible resources for learning CV. Therefore, this manuscript provides a brief introduction to cyclic voltammetry to aid readers in collecting

and interpreting useful data from cyclic voltammograms.
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Fig. 1. Heterogeneous reduction of F." to F.. The energy of the elec-
trons in the electrode is controlled by the potentiostat; their
energy can be increased until electron transfer becomes favor-
able. Reproduced from ref. 6 with permission from ACS,
Copyright 2021.
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Fig. 2. Scanning of potentials in cyclic voltammetry.
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Fig. 3. Schematic representation of an electrochemical cell for CV
experiments. Reproduced from ref. 6 with permission from
ACS, Copyright 2021.
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Fig. 4. (A—G): Concentration profiles (mM) for F." (blue) and F,
(green) as a function of the distance from the electrode (d,
from the electrode surface to the bulk solution, e.g. 0.5 mm)
at various points during the voltammogram. (H): Voltam-
mogram of the reversible reduction of a 1 mM F." solution to
F,, at a scan rate of 100 mV s™'. (I): Applied potential as a
function of time for a generic cyclic voltammetry experiment,
with the initial, switching, and end potentials represented (A,
D, and G, respectively). Reproduced from ref. 6 with per-
mission from ACS, Copyright 2021.
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