CAPSULES

O
oOo
O.Q

®

Key Terms
Chronocoulometry, Diffusion coefficient determina-

tion, Anson Plot, BAS 100 Series

Accurate knowledge of electrode area is necessary
for many electrochemical experiments. Ghroncou-
jometry is a technique commonly employed for the
determination of electrode area. Ferricyanide is ‘a
well-characterized anion and will be used in this de-
termination. The potential waveform for chronocou-
lometry is shown in Figure 1. The initial potential
(where no electrolysis of ferricyanide occurs) and fi-
nal potential (where complete reduction occurs) can
be obtained from a cyclic votammogram (Figure 2).
The chronocoulometric response (Figure 3) is the to-
tal charge passed (Q) vs. tme (1) from initiation of
the step.

The response is described by:
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2nFACDo 7t~ Qg + NFAT,
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Q=

where Qi is the capacative charge. o is the surface
excess of reactant, and the other terms have their
usual meaning. The dn‘fusmn coefficient (D) of {erricy-
anide is 7.6 x 10°% cm® s {1). A plot of G vs. 112
(Anson plot, Figure 4) transforms the data info a lin-
ear relationship whose slope is 2nFACD, 2/n"%, Note:
Be sure to convert to appropriate units. The slope is
reported as pc/ms%.

The aclive area of the electrode determined from the
presented data is 7.78 x 1072 cm® The calculated
radius of 0.157 cm is more accurate than the meas-
ured geometric radius of 0.15 cm.
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Figure 1. Potential excitation for chronocoulometry.
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Figure 2. Cyclic voltammogram for the reduction of 1.1
mM ferricyanide in 0.1 M KCI pH 3 obtained at a glassy
carbon electrode.
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Figure 3, Chronocoulometric response for 1.1 mM ferricyanide.
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Figure 4. Anson Plot of data shown in Figure 3.
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