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PRE-REQUISITES:
s Higher secondary Chemistry

COURSE OBJECTIVES:

¢ Toinculcate the fundamentals of water technology and electrochemistry
e To gain basic knowledge of corrosion of metals and alloys
» To acquire knowledge about the properties of fuels and applications of polymers

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Apply the principles of water technology in treatment of industrial and domestic water and
estimate the various constituents of industrial water (Apply)

CO2: Describe the principles and applications of electrochemical cells, fuel cells and solar cells
(Understand)

CO0a3: Outline the different types of corrosion processes and preventive methods adopted in industries
(Understand)

CO4: Explain the analysis and calorific value of different types of fuels (Understand)
COS: Classify the polymers and their engineering applications (Understand)

CO-PO MAPPING:

COs Pos PO1|PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 bPOQ PO10/PO11|PO12|PSO1(PSO2
co1 3 1 - - - - 2 - 1 - - 1
C02 3 1 - - - - 2 - 1 - - 1
COo3 3 1 - - - - 2 - 1 - - 1
CO4 3 1 - - - - 2 - 1 - - 1
CO5 3 1 - - - - 2 - 1 - - 1
co 3 1 - - - - 2 - 1 - - 1
Correlation levels: 1: Slight (Low) 2: Moderate (Me:fiium) 3: Substantial (High)
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SYLLABUS:
UNIT I CHARACTERISTICS OF WATER AND ITS TREATMENT 6

Characteristics of water — Hardness —. Types, Dissolved oxygen, Total dissolved solids,
Disadvantages due to hard water in industries — (Scale, Sludge, Priming, Foaming and Caustic
embrittlement), Water softening methods — Lime-soda, Zeolite, lon exchange processes and reverse
Osmosis and their applications. Specifications of domestic water (ICMR and WHO).

Water treatment for municipal supply — Sedimentation with coagulant - Sand Filtration — Chlorination,
Disinfection methods — UV treatment, Ozonolysis, Electro dialysis

UNIT I ELECTROCHEMISTRY AND ENERGY STORAGE SYSTEMS . 6

Introduction, Electrodes — (Calomel electrode), Electrochemical series and its applications, Brief
introduction to conventional primary and secondary batteries — (Pb acid, Lithium)

Fuel cells — Polymer membrane fuel cells, Solid-oxide fuel cells — Working principles, advantages,
applications. Solar cells — Dye sensitized solar cells — Working principles, characteristics and
applications

UNIT 1l CORROSION AND ITS CONTROL 6

Types — Dry — Chemical corrosion and Wet — Galvanic and differential aeration (Pitting, Crevice,
pipeline) — Factors influencing rate of corrosion — Corrosion control methods — Sacrificial anode and
impressed current method — Protective coating — Electroplating — Ni plating.

Alloys — Ferrous (stainless steel), Heat treatment — Non-ferrous alloys (Brass -Dutch metal, German
Silver) — Composition, properties and uses -

UNITIV  FUELS AND COMBUSTION 6

Fuels- Solid fuel: Coal - Analysis of coal (Proximate analysis only) — Liquid fuel — Manufacture of
synthetic petrol (Bergius process) — Octane number, cetane number, Knocking in engines- Anti-
knocking agents, Gasoline additives, Gaseous fuel: Compressed natural gas (CNG) - Liquefied
petroleum gases (LPG) — Composition only.

Calorific value — Higher and lower calorific values — Flue gas analysis (ORSAT method).
Measurement of calorific value using bomb calorimeter, Three-way catalytic converter — Selective
catalytic reduction of NOx j

UNIT V POLYMERS 6

Introduction — Monomer, dimers, functionality, degree of polymerisation, transition glass temperature
Classification of polymers, Difference between thermoplastics and thermosetting plastics,
Engineering application of plastics - ABS, PVC, PTFE and Bakelite.

Types of compounding of plastics — Moulding, Injection moulding, Extrusion moulding, Compression
moulding

Conducting polymers — Polypyrrole, Polyacetylene, Polyaniline — Structure and applications,
Composites — FRP — Properties and applications

LIST OF EXPERIMENTS

Determination of total, permanent and temporary hardness of a given sample water by EDTA
method

Estimation of ferrous ion by potentiometric titration

Estimation of Copper in Brass by EDTA method

Determination of percentage of moisture, volatile, ash and carbon content in a given sample of
coal.

Determination of molecular weight and degree of polymerization of an oil sample by viscosity
measurement (Ostwald’s viscometer).

6. Determination of chloride content in the water sample

7. Determination of strength of HCI by pH metric method
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Contact Periods:
Lecture: 30 Periods Tutorial: - Periods  Practical: 30 Periods  Project — Periods

'y ‘[-u \(‘,\‘. o Total 60 Periods
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TEXT BOOKS:

1. Jain P C and Monika Jain, “Engineering Chemistry”, 16" edition, Dhanpat Rai Publishing
Company, Pvt. Ltd., New Delhi, 2015

2. Vairam S, Kalyani P and Suba Ramesh, “Engineering Chemistry”, 2™ edition, Wiley India Pvt.
Ltd, New Delhi, 2014

REFERENCES:
1. Friedrich Emich, "Engineering Chemistry”, 27 edition, Scientific International Pvt. Ltd, New Delhi,
2014 ! .

2. Prasanta Rath, “Engineering Chemistry”, 1%t edition, Cengage Learning India, Pvt. Ltd, Delhi,
2015

3. Shikha Agarwal, “Engineering Chemistry, Fundamentals and Applications”, 1% edition,
Cambridge University Press, 2015

4. https://nptel.ac.in/courses/113/104/113104008

EVALUATION PATTERN:

Continuous’Internal Assessments End Semester Examinations
Assessment | Assessment Il
(Theory) (Practical) "
(100 Marks) (100 Marks) Theory Practical
- Examinations Examinations
ot Evaluation of S s
Individual —— (Examinations (Examinations
Assignment / . oy will be will be
Written Observation,
Case Study / Test conducted for conducted for
; oy Test Record
Seminar / Mini Rubrics Based 100 Marks) 100 Marks)
Project / MCQ (Rubrlcs Bass
Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100
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