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Course Objectives: The course aims to familiarize students with engineering chemistry and its various
applications, providing a solid foundation for understanding its practical relevance. It imparts essential
knowledge on hard water softening processes and the standards for drinking water. Students are also
trained in electrochemistry, corrosion control, and the properties and applications of different functional
materials. Additionally, the course emphasizes the importance of phase equilibria in understanding system
behavior.

Course Outcomes:

At the end of the course, the student will be able to

1. explain water hardness and its treatment methods.

2. apply electrochemical principles to develop solutions for energy storage and corrosion prevention.

3. demonstrate an understanding of polymer properties and fuel technologies through practical
applications.

4. differentiate the characteristics and uses of lubricants and building materials across various industries.

5. analyze the applications of the phase rule in metallurgy and nanomaterials in medicine.

Unit 1 Water technology 9
Soft and hardwater, estimation of hardness of water by EDTA method, estimation of dissolved Oxygen -
Boiler troubles — Priming, foaming, scale and sludge, caustic embrittlement, industrial water treatment —
specifications for drinking water, Bureau of Indian Standards (BIS) and World Health Organization (WHO)
standards, ion-exchange processes - desalination of brackish water, reverse osmosis (RO) and
electrodialysis.

Unit 2 Electrochemistry and corrosion 8
Electrodes — electrochemical cell, Nernst equation, cell potential calculations. Primary cells — Zinc-air
battery, secondary cells — lithium-ion batteries - working principle of the batteries including cell reactions;
Fuel cells - basic concepts, principle and working of Hydrogen-Oxygen fuel cell.

Corrosion: Introduction to corrosion, dry and electrochemical corrosion, differential aeration cell corrosion,
factors affecting the corrosion, corrosion control - cathodic and anodic protection

Unit 3 Polymers and fuel chemistry 8
Introduction to polymers, functionality of monomers, Thermoplastics and Thermo-setting plastics,
properties and applications of PVC and Bakelite.

Fibres - polyesters, mechanical requirements, crystallinity, stress strain curves. Biodegradable polymers -
properties and applications of Poly Glycolic Acid (PGA), Polylactic Acid (PLA).

Fuels — types of fuels, calorific value of fuels, numerical problems based on calorific value; liquid Fuels,
refining of petroleum, octane and cetane number, determination of calorific value of solids by Bomb
calorimeter
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Unit 4 Modern engineering materials 9
Refractories - classification, properties, factors affecting the refractory materials and applications.
Lubricants - classification, functions of lubricants, mechanism, properties of lubricating oils — Viscosity index,
flash point, fire point, cloud point, saponification and applications.

Building materials - manufacturing of Portland cement, constituents, setting and hardening of cement.

Unit 5 Phase rule and nanomaterials 8
Phase rule - definition of terms — phase, components, degree of freedom - derivation of Gibbs phase rule,
significance and limitations of phase rule. Phase diagrams — one component system — H,O — two component
system — eutectic systems - Pb-Ag system.

Nanomaterials — classification, properties and applications of nanomaterials. Carbon based nanomaterials
- CNT and Graphene - properties and applications.

Prescribed Textbooks:

1. Jain, Jain. Engineering Chemistry. 16th ed., Dhanpat Rai, 2013.

2. Atkins, Peter, Julio de Paula, and James Keeler. Atkins’ Physical Chemistry. 10th ed., Oxford University
Press, 2010.

3. Puri, B.R,, L.R. Sharma, and M.S. Pathania. Principles of Physical Chemistry. 48th ed., Vishal Publishing
Company, 2021.

Reference Books:

1. Taylor, H.F.W. Cement Chemistry. 2nd Ed., Thomas Telford Publications, 1997.

2. Billmayer, Fred W. Jr. Textbook of Polymer Science. 3rd Ed., Wiley, 2007.

3. Dara, S.S., and S.S. Umare. A Textbook of Engineering Chemistry. New Ed., S. Chand Publishing, 2004.
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