Corrosion and Degradation
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Chemical interactions with the environment can cause deterioration of material properties.

Metallic Corrosion: Electrochemistry

Reaction mechanism

Electrochemical reactions always occur in redox pairs:
Oxidation occurs at the anode (LEO): M = M" + ne
Reduction occurs at the cathode (GER): Generally, A + ne = B

Material is “eaten away” at the anode. One can think of anodic oxidation as the “starting step” of an

electrochemical process, providing electrons which will be used up at the cathode surface. The metal ions
formed at the anode can either be reduced by electrons and remain in the solution, or form an insoluble
compound with another species that is present in the solution (ex. Fe** combines with oxygen and water to

get rust).

Some metals are more active (prone to being “eaten” / acting as an anode) than others. The EMF and

galvanic series tabulate the relative activity of metals with respect to a certain environment.
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Protection

A passivated material has a thin coating (usually its oxide) around it that protects it from oxidation/corrosion.

For the passivation layer to be effective, it must be adherent and non-porous.
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