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Editorial

In physical science such as in general the physical
chemistry and more specifically in the electrochemistry,
interfaces between a solid, i.e., metal, oxide film, biofilm, ion-
exchange membrane, catalysis, and so on, and an aqueous
solution are difficult regions to directly characterize. In
these regions, one can theoretically determine direct
current (DC) electrochemical parameters (i.e., polarization
resistance & current density), and alternating current (AC)
parameters (i.e., AC. impedance & double layer capacitance).
The difficulty stems from the fact that interfaces, by
default are discontinuous zones between the solid and the
aqueous solution. In other words, direct measurements of
the electrochemical parameters of the interfacial regions
are not possible because of the following constrained
assumptions of continuum mechanics; solid materials should
be homogeneously continuous; the physical chemistry
parameters of the solid materials should maintain steady-
state values concerning time, aging, and the mass & energy
of the solid materials should comply with the mass & energy
constitutional (conservation) laws. However, throughout the
past several decades, indirect electrochemical methods such
as DC techniques, i.e., Tafel plot, cyclic polarization, linear
polarization, electrochemical noise, and AC techniques,
i.e.,, AC impedance, have been used not only to characterize
interfaces [1,2] but also to measure the corresponding DC
& AC electrochemical parameters in solutions. In contrast,
there are several non-contact, i.e., electromagnetic- optical,
methods [3,4] of characterizing interfaces. The non-contact
methods are solely dependent on light as a quantum
means to traverse the information of the interfaces in
aqueous solutions to an optical sensor for determining
the electrochemical parameters of interfaces in aqueous
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solutions. The advantages of the non-contact methods of
characterizing interfaces, in comparison to the classical
DC & AC methods, are non-destructive, non-invasive, and
environmentally friendly tools. Besides, the methods can be
used as a 3D-microscope for imaging the interface in remote
locations, hazardous sites, and different transparent media.

For instance, Figure 1 illustrates the growth (L) of the
biofilm as a function of exposure time of a carbon steel
sample in seawater, in a nanometer scale. The L values of the
biofilm were obtained from the value of the AC impedance of
the interface between the sample and the seawater, at 18°C
during the 90 days exposure of the sample to the seawater,
November-February [5].

-

Figure 1: The growth of the bio-film as a function of
exposure time of the carbon steel to seawater in a Nano-
meter scale. The lines represent v =0% (blue), v_ =50%
(orange), and v_ =75%(gray) in the bio-film, where v__ is
the volume fraction of the seawater.
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