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; The electrochemist is faced with two types of problems in undertaking an
experimental study of the kinetics of a particular electrode system,

1. Identification of all of the factors or parameters which must
be known and controlled in order to carry out interpretable
experiments. :

2. Choice of the most _promising instrumental techniques for the

study.

In conjunction with the first, it can not be emphasized too strongly that the real
pitfall in electrochemistry is not the lack of sophisticated instrumental technigques
and methods but rather that these techniques do not give adequate knowledge or control
over many of the physical and chemical variables which have a major effect on
electrode processes. The choice of techniques to be used to study the kinetics of a
particular electrode process requires a projection as to the probable mechanism and
the magnitude of the corresponding rate constants, the extent of mass transport con-
trol and ohmic losses, and then a best matching up of the requirements imposed by
these factors to the available techniques. Only then can the experiment be properly
designed,

This paper will attempt to identify the critical experimental parameters that
must be controlled in electrode kinetic studies and indicate approaches to their
control. The various steady-state and transient techniques available for establish-
ing kinetic parameters will then be compared. Some of the features of these methods
are summarized in Table 1, Important experimental problems and factors which need to
be controlled in electrode kinetic studies are listed in Table 2 together with the.
procedures or techniques most promising for affecting their control,

Both steady-state and transient techniques have found extensive use in kinetic
studies of electrode processes. The most common means for perturbing electrode
‘systems from equilibrium involve the application of some well-defined current or
voltage function but such techniques are difficult to apply to electrode systems of
high resistivity in the solution or electrode phase (e +Ze, Ooxides, organic semi-
conductors). In such instances changes in temperature, pressure, concentration, or
surface area may be used to perturb the electrode system with the relaxation followed
by the measurement of the electrode potential--<thus avoxdlng the passage of any
appreciable current through the system (see Table 1).
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