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ryla NIk} ENGINEERING CHEMISTRY

Hours Per Week :

L T P C

3 0 2 4

PREREQUISITE KNOWLEDGE: Concept of bonding, chemical reactions and electrochemical cell

COURSE DESCRIPTION AND OBJECTIVES:

The course aims to cover the importance of chemistry and its applications in engineering disciplines
particularly focusing on developing new engineering materials (such as polymers, nanomaterials etc.)
and understanding their property for scientific and engineering applications. In addition, the students
are also expected to acquire knowledge on electrochemistry and construction of batteries and fuel cells.

MODULE-1
UNIT-1 12L+0T+8P=20 Hours

POLYMERS:

Introduction, classification, molecular weight determination, (Mw & Mn), types of polymerization,
preparation, properties and applications of PE, PMA, Nylon-6,6; Rubber-vulcanization, synthetic rubbers
— Neoprene, Introduction to polymer composites, glass fiber and metal oxide/metal composites.

UNIT-2 12L+0T+8P=20 Hours
NANOMATERIALS & ENGINEERING MATERIALS:

Nanomaterials: Introduction, classification, properties, Top-down (Ball Milling) and Bottom-up (Sol-
Gel) synthetic methods; Synthesis, properties and applications of Carbon Nanotubes and Graphene.

Engineering Materials: Lubricants — classification, viscosity, viscosity index, flash and fire points, cloud
and pour points and mechanical stability; Refractories — classification, refractoriness RUL, chemical &
thermal stability.

PRACTICES:

Synthesis of Nanoparticles.

Synthesis of Bakelite.

Determination of viscosity of oil (Biodiesel, castor oil and coconut oil).
Water Analysis.

Synthesis of Iron oxide nanoparticles.

Synthesis of Au/Ag nanoparticles using plant extract.

Preparation of Nylon-6,6.

Preparation of Polystyrene.

MODULE-2
UNIT-1 12L+0T+8P=20 Hours
ELECTROCHEMISTRY & CORROSIONS:

Electrochemical cells: Galvanic and electrolytic cells; redox reactions; electrode potential;
electrochemical series, emf of an electrochemical cell; nernst equation - applications and significances;
reference electrodes — standard hydrogen electrode.
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SKILLS:

v' Synthesize
various
polymers.

v' Synthesize
nanomaterials.

v Identify the
properties
of different
industrially
relevant
engineering
materials.

v' Understand
the different
components
of an
electrochemical
cell.

v' Design
electrochemical
cell such as
battery.

v Identify the
types of energy
conversion/

storage systems.
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Corrosion: Introduction, dry & wet corrosion; Galvanic series; Corrosion prevention by cathodic
protection.

UNIT-2

12L+0T+8P=20 Hours

BATTERIES & FUEL CELLS:

Batteries: Introduction and importance; Classification of batteries - Lead-acid storage cell and Lithium-
ion batteries.

Fuel Cells: Classification of Fuel Cells; Construction, working principle and applications of Hydrogen-
Oxygen fuel cell, Biofuel cells - Microbial fuel cells.

PRACTICES:

Determination of EMF and AG of an electrochemical cell.
Determination of rate of corrosion by weight loss method.
Construction of Batteries.

Determination of molecular weight by viscometer.
Determination of Fe (ll) by dichrometry method.
Determination of available chlorine in bleaching powder.
Determination of strength of Weak acid by pH-method.
Determination of concentration of mixture of acids by conductometry.
Electroplating of Copper and Zinc on metallic objects.
Determination of rate of corrosion by weight loss method.
Construction of galvanic cell and measure the emF.

COURSE OUTCOMES:
Upon successful completion of this course, students will have the ability to:

co Blooms | Module Mapping
No. Course Outcomes Level No. with POs
1 | Apply various synthetic methods for preparing Apply 1 1.2,4,9,10,
polymers for engineering applications. 11,12
Analyze characteristics in different engineering 123509
2 | nanomaterials for the applications of electronic Analyze 1 ;0’ 11’ 1’2’
engineering. C
Distinguish different types of electrochemical 1,2,3,5,6,7,
3 Analyze 2
cells and corrosions for the real time analysis. 9,10, 11,12
Analyze possible corrosion types and their 1,2,3,5,6,7,
4 Analyze 2
different protection methods. 9,10, 11,12
Recommend the principle of electrochemistry 1,2,3,5,6,7,
5 Evaluate 2
for designing various batteries and fuel cells. 9,10, 11,12
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