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ISSUES TO ADDRESS...

« Why does corrosion occur?
« What metals are most likely to corrode?

« How do temperature and environment affect

corrosion rate?

« How do we suppress corrosion?
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(Types of Electrochemical Corrosion Cells)

1. TWO METAL CELL (Galvanic Cell)
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STANDARD EMF SERIES

* EMF series . M%tal with smaller
metal Vv corrodes.
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8 Zn -0.763 1.0M 1.0M
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© . Mg -2.262
g Na -2.714

K -2.924
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Cu?* + Zn(s) —» Zn?* + Cu(s)
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2. SINGLE - METAL CELL

Humsanseuanuiiselniuaiflussuuflavedfivswiafe ity
warfausilussuuasilavedivsrdnferegfnmufausafnannyvesin
Anode uazin Cathode Tuld wnsnelanefisldsumlulunimgnannnss
inarlililansuians deghau win Ainazildiunanves IRON CARBIDE
(Fe,0) vedunandus Usznevegieiaus videusiudlavzuiavsiosianm
ISMUIUIRABUINTY (Vaunan) axiinisiSusnvasesneniliauysal vied
15136091 Dislocation  viieusinssihinnuiilangldluileiieiulnenaes
(Heterogeneous) FshuilalavewaniaziliAntrvesufAselviuaiguls
wae wuhusnaeunsuasUszwgAnaduta Anode dauneluidlonsuas
Usengadaduda Cathode



3. CONCENTRATION CELL

Funsnseuanuiisenliineiiiluasazans  Electrolyte  iimana
LUUYURANAIIY o lavefiudluasararsandulansuSandaide
Feafuiny  Uiazenliiuednfianaduduvesansazans  Electrolyte 9
uaneneull imannsndaestusnldlaenisinenmdnuians sladeatu 2
uie wisksnguadluansazaneves Fe? Mi3eans (0.001 M) uagdnuvisaziuag
luansazaneves Fe?* Mdudu 0.01 M) Tneldide Porous Membrane fuld
prananadioliliounia  Fe?  uwsidunusduiu  Teeilanziiugatlu
asazateienrsanfiuta Anode uazazsianisuniou



4. OXYGEN - CONCENTRATION CELL
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2. Galvanic Corrosion (Two — Metal Corrosion) nsynsausuwuy
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3. PITTING Corrosion
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Relative Pitting Resistance of Some Corrosion — Resistance

Alloys
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4. Inter-granular and Knife Line Attack

Intergranular corrosion
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Ficune 17.7 - Schematic illustration of the mechanism of crevice corrosion
between two riveted sheets. (From M. G. Fontana, Corrosion Engineering, 3rd
edition. Copyright © 1986 by McGraw-Hill Book Company. Reproduced with
permission.)
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(Prevention and Maintenance against Corrosion)
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. Alloying (Using Better Corrosion Resistant Materials)
. Cathodic Protection

Metallic and Inorganic Coating

Organic Coating

Metal Purification

. Alternation of Environment

. Use of Non-Metallic
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Figure 4 - Impressed current cathodic protection of a buried pipeline
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Table 1 - Corrosion protection techniques

Concept

[ndustrial Process

Removal of oxidising agent

Boiler water treatment

Prevention of surface reaction

Cathodic protection - sacrificial anode
- impressed current
Anodic protection

[nhibition of surface reaction

Chemical inhibitors
pH control

Protective coatings:
a. Organic

b. Metallic

c. Non-metallic

Paint
Claddings

Electroplating
Cralvanising
Metal spraying

Anodising
Conversion coatings

Modification of the metal

Alloys - stainless steel
- cupronickel
- high temperature alloys

Modification of surface conditions

Maintenance to remove corrosive agents
Design to avoid crevices

Design to avoid reactive metal
combinations




