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Chemical Engineering 378

Science of Materials Engineering

Lecture 31
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-- Use metals that passivate
    - These metals form a thin,     
       adhering oxide layer that 
       slows corrosion.

•  Lower the temperature (reduces rates of oxidation and 
   reduction)

CORROSION PREVENTION (I)

Metal (e.g., Al, 
stainless steel)

Metal oxide

•  Apply physical barriers -- e.g., films and coatings

•  Materials Selection
--  Use metals that are relatively unreactive in the 
corrosion environment -- e.g., Ni in basic solutions
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Passivation
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Passivation (cont)
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Anodic Protection
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Passivation (cont)
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Oxide Layers
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CORROSION PREVENTION (II)
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CORROSION PREVENTION (III)
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Protective Layers
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Inhibitors
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Best Practices (welding)
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CORROSION PREVENTION (IV)
•  Cathodic (or sacrificial) protection
    -- Attach a more anodic material to the one to be protected.
    -- Apply a current

steel

zinczinc

Zn 2+

2e - 2e -

e.g., zinc-coated nail

Galvanized Steel Using a sacrificial anode

steel 
pipe

Mg 
anode

Cu wire
e-

Earth

Mg 2+

e.g., Mg Anode
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SACRIFICIAL ANODE
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