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The relationship between the peak current (Ip) and
the concentration (Cb) of electroactive species 0
(in the bulk) for a reversible process.

o + ne <= R
is given by! ,2

Ip 602 ni A Dt Cb V~

Where D is the diffusion coefficient, n is the number
of electrons, A is area of electrode and V is the sweep
rate. Thus for the same species with constant V
and A

Which is the basis of analytical application of peak
current in linear scan and cyclic voltammetry. In
other words from a calibration curve of Ip vs Cb (of
known concentrations) for 0, the unknown concen-
tration of 0 in a given sample is determined.

For two different electro active species, undergoing
the same electrode process, as given in equation 1
(with n remaining constant), the Jp will differ by the
ratios of their D!, provided their concentration
remain the same (sweep rate and electrode area also
remain the same). It is, however, well known that
the diffusion coefficent of similar species, e.g. an-
thracene and naphthalene, differ very little- hence
a calibration curve for anthracene is expected to be
almost valid for naphthalene (within 5 % error).

The validity of the above relationship was tested
in the present work with 3-nitroaniline-4-nitroaniline
system in acetonitrile on a hanging mercury drop
electrode.

Figure 1 shows a calibration curve for 3-nitro-
aniline which is known to give one electron reversible
wave (first reduction potentialj.! The broken lines
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Fig. 1 Calibration curve for 3-nitroaniline. The line shows
the error in peak current (3-5 runs). The broken lines are
for 4-nitroaniline.

(1)
show the peak current for two different concentra-
tions of 4-nitroaniline which is also known to give
one electron reversible wave (first reduction poten-
tial);' The concentration of 4-nitroaniline deter-
mined from the calibration curve for 3-nitroaniline
are 0.225±0.010 mg/ml and 0.280±0.010 mg/ml
while actual concentration are 0.220 and 0.260
mgjml, which are within experimental error.

Thus the present work has shown the utility of
equation I in analytical chemistry for two different
species but undergoing the same electrode process.
The investigation for irreversible case is under in-
vestigation.

(2)

(3)

Experimental

Heath EU 401 polarographic module was used
with Mosley X- Y recorder. The peak current
was recorded at 2V fmin scan rate. Nitrogen
gas from cylinder was passed through
acetonitrile to saturate it before using it for deaera-
tion. Acetonitrile was purified by twice distilling
from phosphorus pentaoxide. Tetrabutylammo-
nium perchlorate (Matheson, Coleman and Bell)
was used directly. Nitroanilines were purified as
described earlier.3
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