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Q1 (a) Explain in detail how to mitigate pitting corrosion.
(10 marks)

(b) With referred to Figure Q1(b), evaluate the types of corrosion and how
corrosion prevention can be applied to prevent further corrosion attack.
(10 marks)

Q2 (a) Explain the method to control uniform corrosion.
(5 marks)

(b)  With a sketch, explain intergranular corrosion on stainless steel 316L.
(8 marks)

(c) With a sketch, explain how corrosion inhibitor gives protection on metal
surface.

(7 marks)

Q3 (a) According to the emf series in Table Q3 (a), zinc has a more reactive
potential than iron. Therefore zinc should corrode more easily than iron, but,
surprisingly, iron will corrode faster than zinc. Give your explanation.

(5 marks)

(b) What are the differents between sacrificial anode and impressed current in
cathodic protection.

(7 marks)
(c) With a sketch, explain what is stress corrosion cracking?
(8 marks)
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Q4 (a) Explain how corrosion can be controlled during design stage
(8 marks)

(b) In certain circumtances, volatile corrosion inhibitor is more efficient
compared to applying coating. Why?
(7 marks)

(c) List factors that contribute to atmospheric corrosion.
(5 marks)

Q5 (a) Give ONE (1) type of high temperature corrosion and describe the damage
mechanism.
(8 marks)

(b) With refer to Figure Q5 (b), suggest the method to mitigate corrosion on

concrete
(7 marks)
(c) Explain how to control carbon steel pipeline from corrosion attack.
(5 marks)
-END OF QUESTION-
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Figure Q1(b): Corrosion around flange
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Table Q3 (a)-emf series
Half-Cell Reaction E° (volts) |
Fy+2e — 2F 2.87
Au+e —3 Au 1.68
Cl, +2¢ — 2CF 1.36
|0 +4H" +4e — 2H:0 1.229
0 + 4H* (107 M) + 4e ——> 2H,0 0.82
Ag'+e —s Ag 0.799
Fe** + ¢ — Fe** 0.771
0; +2H,0 +4e — 40H" 0.48
Cv**+2¢ —> Cn 0.337
AgCl(s) + & — Ag(s) + Cl(aq) 0.22 1
|2H™+2¢ —> Hs 0.0000
'Pb** +2e — 5 Pb -0.126
Sn’*+2e —— Sn -0.14
NP +2¢ — Ni 0.25
| Co** +2¢ — Co -0.28
iL Fe*+2¢ — > Fe -0.44
Cr*(aq) + 3¢ > Cr(s) 0.74
j Zn** +2¢e —— Zn -0.763
| AP +3e — Al -1.66
4 Mg2* + 2¢ — Mg 234
'Na*+¢ —»Na 2714
Ca**+2¢ —>Ca -2.87
IK* 46— K 2925
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Figure Q1(b) Concrete cracking
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