STELLA MARIS COLLEGE (AUTONOMOUS) CHENNAI-86

(For candidates admitted from the academic year 2023-24 & thereafter)

M. Sc. DEGREE EXAMINATION, APRIL 2026
BRANCH IV- CHEMISTRY
FOURTH SEMESTER

COURSE . ELECTIVE
PAPER - CORROSION AND ITS PREVENTION
SUBJECT CODE : 23CH/PE/CP15
TIME - 3 Hours MAX MARKS: 100
SECTION A
Q. No. Choose the correct answer. (10 x 1 =10 marks) CO KL
The standard electrode potentials for the calomel electrode in
1. saturated KCI solution at 25°C is 1 |1
a. 0.3338 V b. 0.2800 V c. 0.2415V d. 0.1542Vv
The formation of biofilms
2 a) induces corrosion c) is time independent 1 |1
b) occurs only on metal surface  d) not adhesive in nature
When exposed to moisture, carbon steel undergoes
3. a) Rusting C) rusting but becomes stable 1 1
b) Intergranular corrosion d) powdering
A plot of n vs log i is known as
4. a) Stern model c) Tafel plot 1 1
c) OCP d) CV diagram
Which one of the following ion can act as sacrificial anode?
> | Lit b) Mg?* ¢) Ca?* d) K* 1!
By convention the rate of corrosion is measured as
6. a) milli inch /year c) milligrams per day 1 1
b) millimeter per year d) milli pound per year
MIC means
a) Micro-integrated corrosion
7. b) Microbiologically influenced corrosion 1 1
¢) Microorganism-infected corrosion
d)Microorganism inhibited corrosion
Which graph depicts the relation between pH and potential
8. a) Evans diagram b) Pourbaix diagram 1 |1
c) Phase diagram d) Tafel diagram




12/ 23CH/PE/CP15

Formation of differential aeration cell leads to

9. a) pitting corrosion b) Galvanic corrosion 1 | 1
C) crevice corrosion d) Inter granular
Zinc oxidises faster because of ------- potential

10. a) Positive b) negative ¢) neutral d) all the above 1 1

SECTION B
Q. No Answer ALL the questions. (10 x 1 = 10 marks) CO | KL

Fill in the blanks.
The type of corrosion that occurs due to concentration difference

1. inside the componentis 2 2

12. | Effective corrosion inhibitor organic compound is 2 | 2

13. | A popular test used to study corrosion is 2 | 2
A diagram that provides information about the stability of a metal

14. as a function of pH and potential is 2 2
A constant OCP over long periods of time (minutes) indicates that

15 the system may be 2 2
Answer in a line or two.

16. | What is the significance of NACE test methods? 2 | 2

17. | Give the function of salt-bridge 2 | 2

18. | How do microbes influence corrosion? 2 | 2

19. | What is Zeta potential? 2 | 2

20. | What is hydrogen embrittlement? 2 | 2

SECTIONC
Q. No. Answer any FOUR questions. (4 x 6 = 24 marks) CO KL

21. | Enumerate the factors that affect Galvanic corrosion. 3| 3
Corrosion problems can be attributed to different forms of

22. corrosion at the same surface of metal. Explain with an example. 3 3
Using a graphical representation explain the corrosion

23. characteristics of a metal based on its passivity. 3 3

24. Explain Small Amplitude Cyclic Voltammetry. 3 3

o | Differentiate electrochemical cell and electrolytic cell. 3 | 3




13/ 23CH/PE/CP15

SECTION D
Q. No. Answer any FOUR questions. (4 x 8 = 32 marks) CO | KL
(a) Consider the half reactions
Zn** (aq) + 26" — Zn(s) Eo=-0.763V
Pb?* (aq) + 26 — Pb(s)  Eo=-0.126V
(i) Combine the two to form an electrochemical cell such that
26. reaction is spontaneous and give the reaction. 4 4
(ii) Represent the cell.
(iii) Calculate Ecen for the given electrochemical cell.
(iv) Calculate free energy change for the reaction.
Corrosion is considered as an Economic loss. Justify the statement.
2. Discuss the Social and environmental issues due to corrosion. 4 4
2g8. | Classify the polarization of electrodes. 4 | 4
Examine the Proper Designing Principles which help in preventing
29. corrosion. 4 4
How is corrosion managed by impressed current cathodic
30. protection? Explain with the help of a diagram and example. 4 4
SECTION E
Q. No. Answer the following questions. (2 x 12 = 24 marks) CO KL
31. | (a) What is mixed potential theory? Discuss its hypothesis.
(b) Enumerate the five different methods used to combat
corrosion.
(OR) 51| 5
32. | a) Discuss any five factors that increase the rate of corrosion.
b) Plot over potential vs Log i and explain the graph.
33. a) What are the five types of inhibitors? Give their mode of action
and an example.
b) Boiling salt water is less corrosive than hot salt water. 5 | 5
(OR)
34.

Draw and explain the Pourbaix diagram of Fe-H>0-O> system.
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