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Answer Question No. 1 which is compulsory

and any five from the rest.

The figures in the right-hand  margin

indicate marks.

1. Answer all the questions : 2 ×10

(a) What are the factors that affect the cor-

rosion of metals ?

(b) What is a standard half-cell oxidation-

reduction potential ?

(c) Given : Fe2+ + 2e– = Fe, E°=– 0.440V

   Fe3+ + e– = Fe2+, E° = 0.771V

Calculate E° for the reaction :

Fe3+ + 3e– = Fe

(d) For an over potential of 0.1V for Zn,

calculate the anodic exchange current

density if the corrosion current is 1 A/ m2.

(Tafel constant ba = 0.045).

(e) For a hydrogen evolution reaction the ex-

change current  density  is  6.8 ×10–7A/cm2.

If the reaction is proceeding at an

overpotential η = – 0.1 V : calculate the

current density. Take the electrode area

as 1 cm2 and β = 0.5.

(f) Define impressed current cathodic protec-

tion.

(g) Define sacrificial anode for cathodic pro-

tection.

(h) Define mixed potential theory.
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(i) Define hydrogen electrode.

(j) What factors are responsible for a metal

to form a protective oxide ?

2. (a) Explain how one can estimate the corro-

sion rate from the corrosion current by

using the Faraday law. 6

(b) Define Gavanic Series and EMF series.

Explain how to determine the each series

experimentally. 4

3. (a) For an iron immersed in corroding acidic

solution, calculate

(a) Corrosion current and corrosion

potential

(b) Cathodic polarization required to

bring down the corrosion rate from

460 mpy to 0.46 mpy.

Given : Io anodic =10–6, Io cathodic = 10–8,

  Bc = – 0.10 V and Ba = 0.040 V 6

(b) What is passivation ? Briefly describe the

following theories of metal passivity. 4

4. (a) If copper and zinc are in contact,determine

the

(a) Which metal will corrode

(b) If the corrosion rate is 2.4×10–7cm/s

calculate the minimum cathodic cur-

rent which must be applied to the

couple in order to passivity the metal.

Take the area of Cu = 4.5 dm2 and

area if Fe = 0.8 dm2. 5

(b) Define crevice corrosion. Explain the effect

of acidification, chloric concentration and

depassivation on crevice corrosion. 5

5. Construct a pH-potential diagram for Zinc with

the following reactions. Activity of all dissolved



CPMT  6405 5 P.T.O. CPMT  6405 6 – C

substances is 10–6. Assume any other reac-

tions, show regions of corrosion, passivity and

stability : 10

(a) Zn = Zn2+ + 2e– Eo = 0.763 V

(b) Zn + H2O = ZnO+2H+ + 2e– Eo = 0.439 V

(c) Zn+2H2O = HZnO2– + 3H++2e– Eo = 0.054 V

(d) Zn +2H2O = ZnO2
2– + 4H+ +2e– Eo = 0.441 V

6. (a) Explain the criteria for cathodic protection

of the materials with examples. 4

(b) Discuss the fundamental difference be-

tween uniform corrosion and localized

corrosion. 6

7. (a) Calculate the ratio of the oxide volume to

metal for the oxidation of aluminum to

aluminum oxide, A l2O3. The density of

aluminum = 2.70 g /cm3 and that of

aluminum oxide = 3.70 g /cm3. Assuming

that 100 g of aluminum is oxidized. 5

(b) What is intergranular corrosion ?

Describe the metallurgical condition that

can lead to intergranular corrosion in an

austenitic stainless steel. 5

8. (a) Describe the anion and cation diffusion

mechanisms of oxide formation on metals.

5

(b) What types of alloys are used for moderate

oxidizing conditions for corrosion resis-

tance ? 5

__________


