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Course Objectives:

e To bring adaptability to the concepts of chemistry and to acquire the required skills to
become a perfect engineer.

e To impart the basic knowledge of atomic, molecular and electronic modifications
which makes the student to understand the technology based on them.

» To acquire the knowledge of electrochemistry, corrosion and water treatment which are
essential for the Engineers and in industry.

¢ To acquire the skills pertaining to spectroscopy and to apply them for medical and other
fields.

e To impart the knowledge of stereochemistry and synthetic aspects useful for
understanding reaction pathways

Course Outcomes: The basic concepts included in this course will help the student to gain:

e The knowledge of atomic, molecular and electronic changes. band theory related to
conductivity.

e The required principles and concepts of electrochemistry, corrosion and in
understanding the problem of water and its treatments.

e The required skills to get clear concepts on basic spectroscopy and application to
medical and other fields.

e The knowledge of configurational and conformational analysis of molecules and
reaction mechanisms.

" Unit - I:

Molecular structure and Theories of Bonding: Atomic and Molecular orbitals. Linear
Combination of Atomic Orbitals (LCAO), molecular orbitals of diatomic molecules.
molecular orbital energy level diagrams of N, O, and F, molecules. m molecular orbitals of
butadiene and benzene.

Crystal Field Theory (CFT): Salient Features of CFT — Crystal Field Splitting of transition
metal ion d- orbitals in Tetrahedral, Octahedral and square planar geometries. Band structure
of solids and effect of doping on conductance.

Unit - II:

Water and its treatment: Introduction — hardness of water - Causcs ol hardness - Types of
hardness: temporary and permanent — expression and units of hardness - [Estimation of
hardness of water by complexometric method. Potable water and its specifications. Steps

involved in treatment of water — Disinfection of water by chlorination and ozonization.

Boiler feed water and its treatment — Calgon conditioning, Phosphate conditioning and
Colloidal conditioning. External treatment of water — lon exchange process. Desalination of
water — Reverse osmosis. Numerical problems.

19
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Unit - 1II:

Electrochemistry and corrosion: Electro chemical cells — electrode potential. standard
electrode potential, types of electrodes - calomel, Quinhydrone and glass clectrode. Nernst
equation Determination of pH of a solution by using quinhydrone and glass electrode.
Electrochemical series and its applications. Numerical problems. Potentiometric titrations
Batteries — Primary (Lithium cell) and secondary batteries (Lead -~ acid storage battery and
Lithium ion battery).

Causes and effects of corrosion - theories of chemical and electrochemical corrosion
mechanism of electrochemical corrosion, Types of corrosion: Galvanic, water-line and pitting
corrosion. Factors affecting rate of corrosion, Corrosion control methods- Cathodic protection
- Sacrificial anode and impressed current cathodic methods. Surface coatings — metallic

. coatings — methods of application. Electroless plating of Nickel.

Unit - IV:

Stereochemistry, Reaction Mechanism and synthesis of drug molecules: Introduction to
representation of 3-dimensional structures, Structural and stereoisomers. configurations.
symmetry and chirality.  Enantiomers, diastereomers, optical activity and Absolute
configuration. Conformation alanalysis of n- butane.

Substitution reactions: Nucleophilic substitution reactions: Mechanism of Sy1. S\2 reactions.
Electrophilic and nucleophilic  addition  reactions: Addition of HBr to propene.
Markownikoff and anti Markownikoff's additions. Grignard additions on carbonyl
compounds. Elimination reactions: Dehydro halogenation of alkylhalides. Saytzeff rule.
Oxidation reactions: Oxidation of alcohols using KMnOy and chromic acid.

Reduction reactions: reduction of carbonyl compounds using LiAlH,; & NaBll,.
Hydroboration of olefins. Structure, synthesis and pharmaceutical applications of

- Paracetamol and Aspirin.

Unit - V:

Spectroscopic techniques and applications: Principles of spectroscopy. selection rules and
applications of electronic spectroscopy. vibrational and rotational spectroscopy. Basic
concepts of Nuclear magnetic resonance Spectroscopy, chemical shift. Introduction to
Magnetic resonance imaging.

Suggested Text Books:
1. Physical Chemistry, by P.W. Atkins
2. Engineering Chemistry by P.C.Jain & M.Jain; Dhanpat Rai Publishing Company (P)
Ltd., New Delhi.
Fundamentals of Molecular Spectroscopy, by C.N. Banwell
Organic Chemistry: Structure and Function by K.P.C. Volhardt and N.E.Schore. 5"
Edition.
5. University Chemistry, by B.M. Mahan, Pearson 1V Edition.
6. Engineering Chemistry (NPTEL Web-book), by B.L. Tembe. Kamaluddin and M.S
Krishnan

s -
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% MARRI EDUCATIONAL SOCIETY’S GROUP OF INSTITUTIONS
MARRI LAXMAN REDDYINSTITUTE OF TECHNOLOGY & MANAGEMENT

(Approved by AICTE, New Delhi & ADundigal, Quthbullapur, Hyderabad —430)

UNIT-IT
WATER AND ITS TREATMENT

JNTUH PREVIOUS QUESTIONS:

1. What do you understand by the priming and foaming problems in boilers?

(DEC-2010)
2. Differentiate between scale and sludge formation in boliers. What are their
disadvantages? (DEC-2010)
3. Write the structure of EDTA and the complex formed between Mg+2 and
EDTA. (DEC-2010)
4. What are boiler-troubles? Explain the scale and sludge formation in boilers.
(DEC-2010)
5. What are scales? How are they formed in boilers? What are their
disadvantages? (DEC-2010)
6. What are the prevention methods for scale formation in boilers. (DEC-2010)
7. Describe the zeolite process for softening of hard water. (DEC-2010)
8. Discuss the methods for disinfectaion of water. (DEC-2010)
1. Alums are used for the treatment of water supplied by municipalities.
9. Why is hard water harmful to boilers? (JUNE-2010)

10. Describe the causes and harmful effects of scale formation. (JUNE-2010)
11.0ne liter of water from Khammam Dist. in Andhra Pradesh showed the
following analysis: Mg(HCO3)2 = 0.0256 gms, Ca(HCO3)2 = 0.0156 gms,
NaCl=0.0167 gms, CaSO4 = 0.0065 gms, and MgSO4 = 0.0054 gms.
Calculate the lime & soda required for softening of 10,000 litres of water

(JUNE-2010)
12.Differentiate between lime-soda and zeolite processes for softening of water

(JUNE- 2010)
13.How is the hardness of water expressed‘7 What are the various units

employed? Explain their interconversion. (JUNE-2010)
14.Write a note on complex metric titrations used for estimation of hardness of
Water by EDTA. (JUNE-2010)
15.Explain the process of electro dialysis. (JUNE-2010)
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16.What is the principle involved in internal treatment of boiler few water?
(JUNE-2010)
17.Write short notes on following;:
1. Calgon treatment
2. Phosphate conditioning

18.Ion-exchange process. (JUNE-2010)

19.(a)What is desalination? (JUNE-2011)
(b) Describe the different methods used for desalination of water.

20.What is caustic embrittlement? (JUNE-2011)

21.Explain the priming and foaming in boilers. (JUNE-2011)

22.Write a note on phosphate and carbonate conditioning of water.

23.Write a short note on the following:-
1. Electro dialysis

2. Break-point Chlorination. (DEC-2011)
24.What are the specifications of potable water? (DEC-2011)
25.Write short notes of break-point chlorination. (DEC-2011)
26.Discuss the process of priming and foaming. (DEC-2011)
27.Describe the zeolite process for softening of hard water. (DEC-2011)

28.Explain carbonate and non-carbonate hardness of water. List the various
29. Disadvantages of hard water for domestic use. (DEC-2011)
30.Explain about the reverse osmosis

NEWLY ADDED QUESTION (2014-2015)

|
|
31.Explain about the disinfectation of water by chlorination and ozonization |
32.Why is ion exchange process preferred over zeolite process for the boiler ‘
corrosion

33.Explain about the boiler corrosion |
34.Explain about the process of phosphate conditioning of boiler feed water |

|

35.How is exhausted ion exchange resins regenerated
36.How Calgon treatment prevents scale formation in boilers
37.Discuss the ion exchange process for softening of water.
38.Write a note on scale and sludges

m e

Ja8®)
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% MARRI EDUCATIONAL SOCIETY’S GROUP OF INSTITUTIQNS
MARRI LAXMAN REDDYINSTITUTE OF TECHNOLOGY & MANAGEMENT
(Approved by AICTE, New Delhi & ADundigal, Quthbullapur, Hyderabad — 430)

39.What is Break point of chlorination ? Explain
40.What is Hardness of water?Give the causes of hardness

NEWLY ADDED QUESTIONS (2016-2017)

41.Calgon treatment prevents scale formation in boilers give reason

42.Explain the principle involved in complexometric method for the
determination of hardness of water

43.What is Zeolite? Explain the method for softening of water
44.Explain about the disinfectation by chlorination

45.Explain about the principal of Lime Soda Process for softening of hard water
46.What is Caustic embrittlement? Explain and also write its prevention

NEWLY ADDED QUESTIONS (2017-2018)

47.What is hard water ? What are the salts that causes hardness to water
48 . How are the salts from sea water removed

49.Explain about the ion exchange method of softening of water
50.What is disinfection of water ? Explain about the chlorination method
51.Explain the steps involved in sewage treatment

NEWLY ADDED QUESTIONS (2017-2018)

52.Write various units of hardness and the relationship between them
53.Write short notes on caustic embrittlement

54.What is mean by defouridation of water give an account about nalgonda
technique

55.Write a brief note on Reverse osmosis

56.What are the steps involved in the treatment of potable water? Explain
57.
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39.What is Break point of chlorination ? Explain
40.What is Hardness of water?Give the causes of hardness

NEWLY ADDED QUESTIONS (2016-2017)

41.Calgon treatment prevents scale formation in boilers give reason

42.Explain the principle involved in complexometric method for the
determination of hardness of water

43.What is Zeolite? Explain the method for softening of water

44 Explain about the disinfectation by chlorination

45.Explain about the principal of Lime Soda Process for softening of hard water

46.What is Caustic embrittlement? Explain and also write its prevention

NEWLY ADDED QUESTIONS (2017-2018)

47.What is hard water ? What are the salts that causes hardness to water

48.How are the salts from sea water removed \
49.Explain about the ion exchange method of softening of water |
50.What is disinfection of water ? Explain about the chlorination method

51.Explain the steps involved in sewage treatment

NEWLY ADDED QUESTIONS (2017-2018) |

52.Write various units of hardness and the relationship between them

53.Write short notes on caustic embrittlement

54.What is mean by defouridation of water give an account about nalgonda
technique

55.Write a brief note on Reverse osmosis

56.What are the steps involved in the treatment of potable water? Explain

57.

22800

Scanned by CamScanner



T\Jﬁwﬁﬁ &&&e& «QueS‘H’mS @@e—zmq)

E——Ape—\i\/de—D_Olg
A, tahot 15 deflandob’on 9 Mienkon a I sen &P
technigue qf ¢t
2. Diswss dhe PAInCPle  Qf Sievese Comosie Hel 98 iF
usefud in Soffening of aakes 9
3. BExpladn about dhe eshima’'on b hoddne s S af Wﬁ'b\é
@mplexomedyy ¢ Hiadon Uﬁy’}% EDpTH .
Q. DUoss Hhe SepS dwvodved 4 dhe dyeotmenk C_& Setdoge.
@akes .

Scanned by CamScanner



—

a MARRI EDUCATIONAL SOCIETY’S GROUP OF INSTITUTIONS
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UNIT-1I

OBJECTIVE
QUESTIONS
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