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SEMESTER – I 
 
CHEMISTRY-DSC 1A: ATOMIC STRUCTURE, BONDING, GENERAL ORGANIC 
CHEMISTRY & ALIPHATIC HYDROCARBONS  
(Credits: Theory-04, Practical-02)       Theory: 36 Lectures  
 

Section A: Inorganic Chemistry-1 (18 Periods) 

Atomic Structure: Review of Bohr’s theory and its limitations, Hydrogen atom spectra. Need 
of a new approach to Atomic structure. Significance of quantum numbers, orbital angular 
momentum and quantum numbers ml and ms. Shapes of s, p and d atomic orbitals, nodal 
planes. Discovery of spin, spin quantum number (s) and magnetic spin quantum number (ms). 
Rules for filling electrons in various orbitals, Electronic configurations of the atoms. Stability 
of half-filled and completely filled orbitals, concept of exchange energy. Relative energies of 
atomic orbitals, Anomalous electronic configurations.  
 
Chemical Bonding and Molecular Structure  
Ionic Bonding: General characteristics of ionic bonding. Energy considerations in ionic 
bonding, lattice energy and solvation energy and their importance in the context of stability 
and solubility of ionic compounds. Statement of Born-Landé equation for calculation of 
lattice energy, Born-Haber cycle and its applications, polarizing power and polarizability. 
Fajan’s rules, ionic character in covalent compounds, bond moment, dipole moment and 
percentage ionic character.  
 
Covalent bonding: VB Approach: Shapes of some inorganic molecules and ions on the basis of 
VSEPR and hybridization with suitable examples of linear, trigonal planar, square planar, 
tetrahedral, trigonal bipyramidal and octahedral arrangements. Concept of resonance and 
resonating structures in various inorganic and organic compounds. 

Section B: Organic Chemistry-1 (18 Periods) 
 

Fundamentals of Organic Chemistry  
Physical Effects, Electronic Displacements: Inductive Effect, Electromeric Effect, Resonance and 
Hyperconjugation. Cleavage of Bonds: Homolysis and Heterolysis. Structure, shape and reactivity 
of organic molecules: Nucleophiles and electrophiles. Reactive Intermediates: Carbocations, 
Carbanions and free radicals. Strength of organic acids and bases: Comparative study with 
emphasis on factors affecting pK values. Aromaticity: Benzenoids and Hückel’s rule.  

(8 Lectures)  
Stereochemistry  
Conformations with respect to ethane, butane and cyclohexane. Interconversion of Wedge 
Formula, Newmann, Sawhorse and Fischer representations. Concept of chirality (upto two carbon 
atoms). Configuration: Geometrical and Optical isomerism; Enantiomerism, Diastereomerism and 
Meso compounds). Threo and erythro; D and L; cis - trans nomenclature; CIP Rules: R/ S (for 
upto 2 chiral carbon atoms) and E / Z Nomenclature (for upto two C=C systems).  

(10 Lectures) 
Reference Books: 

 Lee, J.D. Concise Inorganic Chemistry ELBS, 1991. 



 Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3rd ed., Wiley. 
 Douglas, B.E., McDaniel, D.H. & Alexander, J.J. Concepts and Models in Inorganic 

Chemistry, John Wiley & Sons.  
 Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K. Inorganic Chemistry: Principles of 

Structure and Reactivity, Pearson Education India, 2006. 
 Graham Solomon, T.W., Fryhle, C.B. & Dnyder, S.A. Organic Chemistry, John Wiley & Sons 

(2014).  
 McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India Edition, 

2013.  
 Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New Delhi 

(1988). 
 Eliel, E.L. Stereochemistry of Carbon Compounds, Tata McGraw Hill education, 2000. 
  Finar, I.L. Organic Chemistry (Vol. I & II), E.L.B.S. 
 Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010. 
 Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010. 

 
SEMESTER – III 

 
CHEMISTRY-DSC 1C: SOLUTIONS, PHASE EQUILIBRIUM, CONDUCTANCE, 
ELECTROCHEMISTRY & FUNCTIONAL GROUP ORGANIC CHEMISTRY-II  
(Credits: Theory-04, Practical-02)     Theory: 36 Lectures  
 

Section A: Physical Chemistry-2 (18 Lectures) 
 

Solutions 
Thermodynamics of ideal solutions: Ideal solutions and Raoult’s law, deviations from Raoult’s 
law – non-ideal solutions. Vapour pressure-composition and temperature composition curves of 
ideal and non-ideal solutions. Distillation of solutions    (4 Lectures) 
 
Phase Equilibrium 
Phases, components and degrees of freedom of a system. Gibbs Phase Rule (Derivation not 
required).         (2 Lectures) 
 
Conductance 
Conductivity, equivalent and molar conductivity and their variation with dilution for weak 
and strong electrolytes. Kohlrausch law of independent migration of ions. Transference 
number. Ionic mobility. Applications of conductance measurements: determination of degree of 
ionization of weak electrolyte, solubility and solubility products of sparingly soluble salts, ionic 
product of water, hydrolysis constant of a salt. Conductometric titrations (only acid- base). (6 
Lectures) 
 
Electrochemistry 
Reversible and irreversible cells. Concept of EMF of a cell. Measurement of EMF of a cell. Nernst 
equation and its importance. Types of electrodes. Standard electrode potential. Electrochemical series. 
Thermodynamics of a reversible cell, calculation of thermodynamic properties: ΔG, ΔH and ΔS from 
EMF data. Calculation of equilibrium constant from EMF data.    (6 Lectures) 
 

Section B: Organic Chemistry-3 (18 Lectures) 
Functional group approach for the following reactions (preparations & reactions) to be studied in 
context to their structure.  



 
Carboxylic acids and their derivatives:  
Carboxylic acids (aliphatic and aromatic) Preparation: Acidic and Alkaline hydrolysis of esters.  
Reactions: Hell – Vohlard - Zelinsky Reaction.  
 
Carboxylic acid derivatives (aliphatic): (Up to 5 carbons)  
Preparation: Acid chlorides, Anhydrides, Esters and Amides from acids and their interconversion.  
Reactions: Comparative study of nucleophilicity of acyl derivatives. Reformatsky Reaction, 
Perkin condensation.  
(6 Lectures)  
Amines and Diazonium Salts  
Amines (Aliphatic and Aromatic): (Up to 5 carbons) Preparation: from alkyl halides, Gabriel’s 
Phthalimide synthesis, Hofmann Bromamide reaction. Reactions: Hofmann vs. Saytzeff 
elimination, Carbylamine test, Hinsberg test, with HNO2, Schotten – Baumann Reaction. 
Electrophilic substitution (case aniline): nitration, bromination, sulphonation.  
 
Diazonium salts: Preparation: from aromatic amines. Reactions: conversion to benzene, phenol, 
dyes.           (6 Lectures)  
 
Carbohydrates: Classification, and General Properties, Glucose and Fructose (open chain and 
cyclic structure), Determination of configuration of monosaccharides, absolute configuration of 
Glucose and Fructose, Mutarotation, ascending and descending in monosaccharides. (6 Lectures) 
 
Reference Books: 

 Barrow, G.M. Physical Chemistry Tata McGraw‐Hill (2007). Castellan, G.W. 
Physical Chemistry 4th Ed. Narosa (2004). 

 Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry, Cengage Learning 
India Pvt. Ltd.: New Delhi (2009). 

 Mahan, B.H. University Chemistry, 3rd Ed. Narosa (1998). 
 Petrucci, R.H. General Chemistry, 5th Ed., Macmillan Publishing Co.: New York 

(1985). 
 Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. 

Ltd. (Pearson Education).  
 Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. 

(Pearson Education). 
 Finar, I. L. Organic Chemistry (Volume 2), Dorling Kindersley (India) Pvt. Ltd. 

(Pearson Education).  
 Nelson, D. L. & Cox, M. M. Lehninger’s Principlesemistry 7thEd.,W.H.Freeman 
 Berg, J.M., Tymoczko, J.L. & Stryer, L. Biochemistry, W.H. Freeman, 2002. 

 
 

SEC-I 

FUEL CHEMISTRY 

(Credits: 02) 18 Lectures 

Review of energy sources (renewable and non-renewable). Classification of fuels and their 
calorific value. 

Coal: Uses of coal (fuel and nonfuel) in various industries, its composition, carbonization of 
coal. Coal gas, producer gas and water gas—composition and uses. Fractionation of coal tar, uses 



of coal tar bases chemicals, requisites of a good metallurgical coke. 

Petroleum and Petrochemical Industry: Composition of crude petroleum, Refining and 
different types of petroleum products and their applications. 

Cracking (Thermal and catalytic cracking), Reforming Petroleum and non-petroleum fuels (LPG, 
CNG, LNG, bio-gas, fuels derived from biomass), fuel from waste, synthetic fuels (gaseous and 
liquids), clean fuels. Petrochemicals: Vinyl acetate, Propylene oxide, Isoprene, Butadiene, Toluene 
and its derivatives Xylene. 

Lubricants: Classification of lubricants, lubricating oils (conducting and non-conducting) 
Solid and semisolid lubricants, synthetic lubricants. 

Reference: 

• Stocchi, E. Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK (1990).  
• Jain, P.C. & Jain, M. Engineering Chemistry Dhanpat Rai & Sons, Delhi.  
• Sharma, B.K. & Gaur, H. Industrial Chemistry, Goel Publishing House, Meerut (1996). 

 
 

SEMESTER – V 
 

DSE-IA 
CHEMISTRY-DSE: 

CHEMISTRY-DSE: INORGANIC MATERIALS OF 

INDUSTRIAL IMPORTANCE (Credits: Theory-04, Practicals-02)  

Silicate Industries: Glass, Glassy state and its properties, classification 
(silicate and non-silicate glasses).Manufacture and processing of glass. Composition and 
properties of the following types of glasses: Soda lime glass, lead glass, armoured glass, 
safety glass, borosilicate glass, fluorosilicate, coloured glass, photosensitive glass. Ceramics: 
Important clays and feldspar, ceramic, their types and manufacture. High technology 
ceramics and their applications, superconducting and semiconducting oxides, fullerenes 
carbon nanotubes and carbon fibre. Cements: Classification of cement, ingredients and their 
role, Manufacture of cement and the setting process, quick setting cements. 
 
  Fertilizers: Different types of fertilizers. Manufacture of the following fertilizers: 
Urea, ammonium nitrate, calcium ammonium nitrate, ammonium phosphates; polyphosphate, 
superphosphate, compound and mixed fertilizers, potassium chloride, potassium sulphate.  
 

Surface Coatings: Objectives of coatings surfaces, preliminary treatment of surface, 
classification of surface coatings. Paints and pigments-formulation, composition and related 
properties. Oil paint, Vehicle, modified oils, Pigments, toners and lakes pigments, Fillers, 
Thinners, Enamels, emulsifying agents. Special paints (Heat retardant, Fire retardant, 
Ecofriendly paint, Plastic paint) 
 



Catalysis: General principles and properties of catalysts, homogenous catalysis 
(catalytic steps and examples) and heterogenous catalysis (catalytic steps and examples) and 
their industrial applications, Deactivation or regeneration of catalysts. Phase transfer 
catalysts, application of zeolites as catalyst 

 

Reference Books:  

• E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd.  
• UK. R. M. Felder, R. W. Rousseau: Elementary Principles of Chemical Processes, Wiley 

Publishers, New Delhi.  
• W. D. Kingery, H. K. Bowen, D. R. Uhlmann: Introduction to Ceramics, Wiley Publishers, 

New Delhi.  
• J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.  
• P. C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.  
• R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas Publications, New 

Delhi.  
• Sharma, B.K. & Gaur, H. Industrial Chemistry, Goel Publishing House,(Meerut 1966) 

 
 

SEC-III 
 

PESTICIDE CHEMISTRY (Credits: 02) 18 Lectures  
 
General introduction to pesticides (natural and synthetic), benefits and adverse effects, changing 
concepts of pesticides, structure activity relationship, synthesis and technical manufacture and 
uses of representative pesticides in the following classes: Organochlorines (DDT, Gammexene,); 
Organophosphates (Malathion, Parathion ); Carbamates (Carbofuran and carbaryl); Quinones ( 
Chloranil), Anilides (Alachlor and Butachlor).  
 
Reference Book:  

 Cremlyn, R. Pesticides. Preparation and Modes of Action, John Wiley & Sons, New York, 
1978. 


