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CORROSION CONTROL

Corrosion protection at newbuilding: A li
pure epoxy coating (Intergard 787) a

By Richard Carranza

CORROSION IS AN EXTREMELY IMPORTANT ISSUE IN
the maritime industry. Corrosion-related losses experienced by
businesses in the U.S. alone range into the billions of dollars.
Knowing how to control corrosion depends first on understand-
ing the chemistry involved. Once the chemistry is understood,
then appropriate action can be taken to prevent corrosion from
occurring in the first place.

Corrosion Chemistry
Corrosion is an electrochemical reaction. This means the me-
chanics of corrosion involve voltage, circuits, electron transfer,
conduction, resistance, and more. Here are some helpful defini-
tions: ;
» oxidation — the process of losing electrons.

» reduction — the process of gaining electrons.

» anode — the place where oxidation occurs.

» cathode — the place where reduction occurs.

The most common type of corrosion is the process by which

iron is turned into rust. In this case, electrons are transferred
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among certain key substances: iron, oxygen, and water. The
formation of rust requires both oxidation and reduction and is
therefore called a “redox” reaction (“redox” is shorthand for
reduction/oxidation).

Figure 1 is a compact outline of the corrosion process as it
pertains to rust. Remember that rusting requires three important
components: water, oxygen, and iron. At one end of the strip, the
iron is oxidized, forming Fe2+ and dissolving into the water solu-
tion. The electrons then flow through the metal to the cathode at
the other end where pure oxygen is reduced to create hydroxide
ions. A circuit is formed. The iron and hydroxide ions combine in
the water phase to form a salt precipitate called iron(I1) hydrox-
ide — a precursor to rust. [ron(II) hydroxide is further oxidized to
create iron(111) hydroxide, a precipitate also known as rust.

Note in Figure 1 that the anode forms deep within the water
layer, where dissolved oxygen is not very concentrated. This type
of anode is called a “sacrificial anode” because the process of
oxidation actually depletes the anode material. The cathode forms
at the water’s edge where oxygen is rich and hydroxide is easily












