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The upper signs of Eqs (80) and (81) refer to the case when 8, < §,,
while the lower signs are valid when 8, > B.: 8, << 8. when L'Ij_o' > 0, according
to Eq. (65), while 8, > 8. when Z]JT;< 0, when le—o= 0. 8, = f. and can be
calculated using any one of Eqs (66), (67), (70), (71), (73) and (74).

Except for minor modifications, the above method can be considered
essentially identical to the method based solely on harmonic distortion as
presented in a previous report [1] However, the intermodulation effect offers
new possibilities for the determination of the kinetic parameters of the cor-
rosion process which are based on the fact that amplitudes U, and U, of the
alternating voltages, having different frequencies, can be varied independently
from one another and the amplitudes of the harmonic components of the cur-
rent are affected by both U, and U,. (This effect is also encountered in the
case of intermodulation components but it does not lead to a new evaluation
method.).

The dependence of the harmonic components of the current on ampli-
tudes U, and U, of the alternating voltages are given by Eqs (31)—(36) at
4E,

a polarizing potential Z_E—a in the anodic Tafel range where > 1. The follow-

a
ing ratios permit to calculate §, using tables of Bessel functions when the
current components of frequency w,, 20, 3w, and w,, 2,, 3w, are also measured

in the case of Uy = 0 and U, 5« 0 or U, = 0 and U, 5= 0, respectively:
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[Note that I,(0) = 1].
The approximation J(x) ~ 1 +-—;——{ can be employed when the ampli-

tudes of the alternating voltages are small and f§, can be expressed from Eqs
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(83) and (82) by algebraic calculation
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We note that voltage U, of frequency w, has to be small in Eq. (84) while
this applies to voltage U, of frequency w, in Eq. (85).

The corrosion current density can be expressed from one of Eqs (31)—
(39) if B, has been determined in the above manner.

Similar relationships are obtained using the harmonic components of
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the current measured on an electrode polarjzed to potential Afa in the cathodic

4E,
B.
changing subscripts a to c. .

Thus it can be concluded that the kinetic parameters of a corrosion
process characterized by Tafel type cathodic and anodic reactions can be deter-
mined by the study of harmonic and intermodulation distortion caused by the
non-linearity of the faradaic impedance. The methods presented in this com-
munication permit the determination of the kinetic parameters on the basis of
the measurement of the harmonic and/or intermodulation components at
one potential (at one potential either in the cathodic or the anodic Tafel range
or at the corrosion potential).

The intermodulation effect has another advantage in addition to those
mentioned in the first report of this series [1]. Namely, frequencies w; 4 w,
@y + 2w, and w, + 2w, of the intermodulation components do not coincide
with the higher harmonics of fundamental frequencies w, and w, if the latter
are properly selected and thus the distortion of the signal generators produc-
ing the fundamental harmonic voltages does not interfere in the measurement
of the intermodulation ¢omponents. However, the distortion of the signal
generators can affect the measurement of the higher harmonic components
and consequently, in the latter case it is advisable to use generators having
very small distortion. .

The experimental verification of the above methods will be presented
in a later communication.

Tafel range, where — > 1. In this case Eqs (82)—(85) are modified by
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