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The knowledge of diff usion coefficients of ions and
moleaules are of grea importancefor any transport-
related problem. Several methods are used to determine
diffusion coefficients, however the dedrochemicd ones
are particularly widely employed in the studies of
transport phenomena, just becaise they are fast and
relatively easy to implement.

We believe that it is apparently beneficial to
evaluate diffusion coefficientsin the low-supparted (small
ratio of concentrations of supparting eledrolyte and
substrate) media. Under such the aonditions the
determined values of diff usion coefficients are not
affeded by theionic strength (if the cmncentration of
eledroadive spedesisin the order of 10mM or lesg, and
the obtained results are cmparable to those obtained with
non-eledrochemica methods. It might be particularly
useful to be &le to study the transport properties of the
redox spedes in the systems containinginert eledrolytes
at unknown concentrations. The systems where the
introduction of excess sipparting eledrolyteisimposshble
or not recommended, e.g. low-palarity solvents, solid
materials, environmental samples etc. are dso interesting.

A new approach to the determination of diffusion
coefficients of the substrate, Ds, and the product, Dp, of an
eledrode processis presented. This approach can be

applied to readions of thetype S* = P?* +ne and to
any ratio o the mncentrations of supparting eledrolyte
and substrate (&). The diffusion coefficients can be
evaluated sequentially from the two parts of the double
potential step chronoamperogram, since the magnitude of
the normalized chronoamperometric current of the first
step depends on Dg, whil e that of the second step is
controlled by bath Ds and Dp. The rresponding, essy to
use procedures have been derived on the basis of the
numericd simulation (1,2). The examples of the
cdculated dauble potential step chronoamperograms for
severa classes of eledrode processs are shown in Figure
1

The proposed methods have been verified
experimentally with charged and uncharged eledroadive
spedes under diffusional and mixed diffusion — migration
conditi ons.
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Figure 1. Calculated dimensionlesschronoamperograms
for several eledrode processes caried out in ursupparted-
(solid lines) and fully supparted systems (dashed lines).
Chronoamperometric, generating and reverse, currents
were made dimensionlesswith resped to the steady-state
generating current for excess sipparting eledrolyte. The
labels a, b, and c refer to: charge production process(zs =
0, z- = +1, &£ = 0.001), charge increase process(zs = +1, z»
= +2, £ = 0), and charge cacellation process(zs=-1, zo =
0, & = 0), respedively. Ds = Dp.



