Course Name Chemistry

Course Code CH(EE)101

Course Credit 4

Contact Hour 3L-1T

Prerequisite Mathematics, C Programming

Course Objective

The objectives of this course are

1.

Apply the knowledge of fundamental chemistry for identification, solution and analysis of
complex engineering problems and design system components or processes that meet the
specified needs with appropriate consideration for the public health and safety, and the
cultural, societal, and environmental considerations.

Use research-based knowledge and research methods including design of experiments,
analysis and interpretation of data, and synthesis of the information to provide valid
conclusions.

Function in multi/inter-disciplinary teams with a spirit of tolerance, patience and
understanding so necessary for team work;

Recognize the need for, and have the preparation and ability to engage in independent and
life-long learning in the broadest context of technological change.

Course Outcome

On completion of the course students will be able to

I o

Identify different thermodynamic processes with the given list of examples
Demonstrate generation of electricity from any cell

Design semiconductor with given idea

Identify the structure property relationship of different polymers from the given list
Identify different types of fuels and their efficiency

Perform the team work for a project
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Course Content
Module I: Chemical Thermodynamics -1 8L

Concept of Thermodynamic system: Definition with example of diathermal wall, adiabatic
wall, isolated system, closed system, open system, extensive property, intensive property.

Introduction to first law of thermodynamics: Different statements, mathematical form.

Internal energy: Definition, Example, Characteristics, Physical significance, Mathematical
expression for change in internal Energy, Expression for change in internal energy for ideal gas.



Enthalpy: Definition, Characteristics, Physical significance, Mathematical expression for change
in Enthalpy, Expression for change in enthalpy for ideal gas.

Heat Capacity: Definition, Classification of Heat Capacity (Cp and CV): Definition and General
expression of Cp - CV. Expression of Cp - CV for ideal gas.

Reversible and Irreversible processes: Definition, Work done in Isothermal Reversible and
Isothermal Irreversible process for Ideal gas, Adiabatic changes: Work done in adiabatic process,
Interrelation between thermodynamic parameters (P, V and T), slope of P-V curve in adiabatic
and isothermal process.

Application of first law of thermodynamics to chemical processes: exothermic,
endothermic processes, law of Lavoisier and Laplace, Hess’s law of constant heat summation.

2nd law of thermodynamics: Statement, Mathematical form of 2nd law of thermodynamics
(Carnot cycle). Joule Thomson and throttling processes; Joule Thomson coefficient for Ideal gas,
Concept of inversion temperature (brief).

Evaluation of entropy: characteristics and expression, physical significance. Work function and
free energy: Definition, characteristics, physical significance, mathematical expression of AA and
AG for ideal gas, standard free energy and chemical potential, Condition of spontaneity and
equilibrium reaction.

Module 11 7L

Reaction Dynamics: Reaction laws: rate and order; molecularity; zero and first order kinetics,
second order kinetics (same reactant concentration), Pseudounimolecular reaction, Arrhenius
equation. 3L

Solid state Chemistry

Introduction to stoichiometric defects (Schottky & Frenkel) and non — stoichiometric defects
(Metal excess and metal deficiency).

Role of silicon and germanium in the field of semiconductor, n-type, p-type semiconductor,

photo voltaic cell, fabrication of integrated circuits. 4L
Module I11: Electrochemistry 8L
Conductance 1L

Conductance of electrolytic solutions, specific conductance, equivalent conductance, molar
conductance and ion conductance, effect of temperature and concentration (Strong and Weak
electrolyte).

Electrochemical cell 3L

Cell EMF and its Thermodynamic derivation of the EMF of a Galvanic cell (Nernst equation),
single electrode potentials, hydrogen half cell, calomel half cell (representation, cell reaction,
expression of potential, Discussion, Application).

Concept of battery 2L

Battery and Commercial electrochemical cell: Dry cell, acid storage cell, alkaline storage cell, fuel
cell (construction, representation, cell reaction, expression of potential, discussion, application).

Corrosion and its control 2L

Introduction, cause and effect of corrosion, types of corrosion: dry, wet and other:
Electrochemical corrosion, galvanic corrosion, passivation and protective measure.

Module 1V: 121
Structure and reactivity of Organic molecule 3L

Electronegativity, electron affinity, hybridisation, Inductive effect, resonance, hyperconjugation,
electromeric effect, carbocation, carbanion and free radicals. Brief study of some addition,
eliminations and substitution reactions.

Polymers 7L



Concepts, classifications and industrial applications. Polymer molecular weight (number avg.
weight avg.: Theory and mathematical expression only), Poly dispersity index (PDI).

Polymerization processes: addition and condensation polymerization (mechanism not required),
degree of polymerization, Copolymerization, stereo-regularity of polymer, crystallinity (concept
of Tm) and amorphicity (Concept of Tg) of polymer.

Preparation, structure and use of some common polymers: plastic (HDPE, LDPE, PVC, PP,
PMMA, Polyester, PTFE, Bakelite), rubber (natural rubber, SBR), fibre (nylon 6, nylon 6,6),
Vulcanization of rubber, Conducting polymers and bio-polymers.

Nano material 2L

Basic principles of nano science and technology, classification, preparation, properties and
application of nano material.

Module V: Industrial Chemistry 5L
Fuels 3L

Solid Fuel: Coal, Classification of coal, constituents of coal, carbonization of coal (HTC and LTC),
Proximate analysis of coal, Calorific value.

Liquid fuel: Petroleum, classification of petroleum, Refining, Octane number, Cetane number,
Aviation Fuel (Aviation Gasoline, Jet Gasoline), Biodiesel.

Gaseous fuels: Natural gas, water gas, Coal gas, bio gas, CNG, LPG
Water 2L

Introduction, source of water, water quality parameter, specification for drinking water (BIS and
WHO standards), Chlorination of Water, Types of hardness- Units, Brief Softening methods.

Text Books:

1. Engineering Chemistry I: Gourkrishna Dasmahapatra

2. Engineering Chemistry: Wiley

Reference Books:

1. Engineering Chemistry: Bandyopadhyay and Hazra

Physical Chemistry: P.C. Rakshit

Organic Chemistry: Finar, vol-1

Engineering Chemistry: B.Sivasankar, Tata Mc Graw Hill, 2008

A Text book of Engineering Chemistry: S.S.Dara, 10th Edition, S.Chand & Company Ltd.,
New Delhi, 2003.

6. Engineering Chemistry Simplified: S. Nandi and R. Bhattacharyya, Chayya Prakashani Pvt.
Ltd.
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