
ISSUES TO ADDRESSISSUES TO ADDRESS...
•  Why does corrosion occur?

•  What metals are most likely to corrode?

•  How do temperature and environment affect
i t ?corrosion rate?

•  How do we suppress corrosion?

12/11/2010Dr.Waleed Khalil Ahmed ERU-FOE-UAEU 1



Standard emf
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must be positive if negative means opposite reactionoVΔ
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must be positive, if negative means opposite reaction oVΔ



•  EMF series
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metal Vmetal
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•  Metal with smaller
V corrodes.

•  Ex:  Cd-Ni cell
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Na
K

- 2.714
- 2.924 Data based on Table 17.1, 

Callister 7e.

m Adapted from Fig. 17.2, Callister 7e.  
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•  Ranks the reactivity of metals/alloys in seawater
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Zinc
Magnesium

m
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R:Gas constant 8.31J/mol-K
T:Temperature in KT:Temperature in K
n: No. of electrons in half cell
F:faraday no. 96500C/mol
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Th f lt f 0 0414 V i t d h id ti
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Therefore, a voltage of 0.0414 V is generated when oxidation
occurs in the cell 2, the one having a Fe2+ concentration of 2 x
10-2 M.



while ΔV = 0.775 V and [Cd2+] = 6.5 x 10-2 M. Thus, 
Equation 17.20 is written in the form: 
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WKCPR .
=

CPR: Corrosion Penetration 
Rate

tA
CPR

..ρ
= Rate

K:Constant
W:Wieght loss
ρ:Density
A:Area
t:timet:time
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CPR-unitsCPR-unitsCPR unitsCPR units

mpy (mils per year)mpy (mils per year) mm/yearmm/year

K=534K=534
1/1000 

in K 534

W=milligrams
3

K 534

W=milligrams
3

K=87.6

W=milligrams

K=87.6

W=milligrams

ρ=g/ cm3

A=in2

ρ=g/ cm3

A=in2

ρ=g/ cm3

A=cm2

ρ=g/ cm3

A=cm2

t=hrt=hr t=hrt=hr
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2cm2

12/11/2010Dr.Waleed Khalil Ahmed ERU-FOE-UAEU 15



12/11/2010

Dr.Waleed Khalil Ahmed ERU-FOE-UAEU

16


