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The @mospheric ocorrosion of iron and sted has always
been of prime interest for eledrochemists and corrosion
engineas as it is the most wide spread corrosion process
found in neture and as it leads to the destruction o the
material, which has daped the industrial age and
therefore is responsible for immense financial |osses.

The history of atmospheric corrosion reseach may be
divided into the foll owing stages:

1. Studies by Vernon and Buckowiecki (30" to 50"
[1,2]

During this period o time is was redised, that thin water
layers being present on the sted surface ae resporsible
for the @mospheric corrosion. It was proven, that the
criticd humidity necessry to trigger the crrosion
readion it linked to the presence of hygroscopic salt
particles. This was the first evidence that the atmospheric
corrosion cannot be described as a simple oxidation
reagion but has to be discussed in the framework of
eledrochemicd readion kinetics.

2. Studies by Schikorr (60" [3]

Schikorr was among the first to discuss a unique
eledrochemicad mechanism of the @amospheric corrosion.
During this period o time adéd rain and the thereby
triggered atmospheric corrosion of sted was of prime
interest. Schikorr developed an eledrochemicad model
(sulphate nest), which explained the caalytic accéeration
of the @rrosion rate in the presence of SO, by the
formation of sulphuric add and the deposition of iron
oxidesin zones of deaeased pH.

3. Studiesby Evans (70") [4]

U.R. Evans was among the first to develop an
eledrochemica readion model, which took explicitly into
acount the mntinuous wetting and drying of the surface
during atmospheric corrosion. He cnsidered for the first
time besides oxygen reduction the reduction of iron(lll)
oxides as a potential second cahodic readion and
redised, that this readion could only be of importance for
in stationary corrosion conditions like wetting of a dry
surface Therefore the atmospheric corrosion of sted
would be distinctly different from the usual corrosion
mechanism of iron under immersed conditi ons.

4. Studies by Misawa (70") [5]

Misawa took over some of the ideas of the readion model
by U.R. Evans and did extensive work on the chemistry of
iron oxides in agueous eledrolytes. He complemented his
investigations by |R-spedroscopy and showed, that a high
number of thermodynamicadly metastable phases exist —
in particular so cdled green rust phases — which are quite
important in an urderstanding of the formation of stable
oxides.

5. Studies by Pourbaix (70") [6]

Pourbaix was also interested in the ¢yclic corrosion
behaviour of sted surfaces during atmospheric corrosion
and in addition tried to explain the spedfic corrosion
medhanism of weahering steel. He performed several 100
wet/dry cycles and found passivation like phenomena for
the weahering sted which he explained by a particular
rust reduction kinetics.

6. Studiesby Stratmann (80" -90") [7]

Stratmann concentrated also first on studies referring to
rust reduction and reoxidation using rust covered Au-
eledrodes and found very spedfic readions taking place
in the potential scale of interest. He then could prove the
importance of rust reduction for the amospheric
corrosion by measuring in paralel the rate of metal
disolution and the rate of oxygen reduction technique
during wet/dry cycles. By comparing both rates it could
be proven that rust reduction plays a dominant role during
the dry > wet transition of the @mospheric corrosion.
During the wet = dry transition the highest corrosion
rates are observed and these arrosion rates are linked to
the dedronic properties of the iron oxides, which result
from the rust reduction readion.

7. Studiesby Graedel and Leygraf(90™) [8]

Most recantly, studies by Graedel and Leygraf have again
concentrated on the adsorption of gaseous gedesinto the
corroding surface and subsequent chemical readions
ocaurring in the thin eledrolyte layer. These studies
mainly aim to an understanding of the &amospheric
corrosion of eledronic materials.

7. Future

Still not well understood is the amospheric corrosion of
alloys and the dow “passivation” of the dloy surface
Studies will have to concentrate on the rust morphology
as a function of the dloy composition and on the
eledronic properties of the oxide scde which is highly
doped by the dloying elements. On this basis new self
proteding steel surfaces could be developed, which do
not need further inorganic or organic coatings.
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