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Engineering Chemistry

          Module-I: Electrochemistry and Corrosion

Electro chemical cells: Electrode potential, standard electrode potential, types of electrodes;

Calomel, Quinhydrone and glass electrode; Nernst equation; Electrochemical series and its

applications; Numerical problems; Batteries: Primary (Dry cell) and secondary batteries (Lead-

acid storage battery and Lithium ion battery).

Causes and effects of corrosion: Theories of chemical and electrochemical corrosion, mecha-

nism of electrochemical corrosion; Types of corrosion: Galvanic, water-line and pitting corro-

sion; Factors affecting rate of corrosion; Corrosion control methods: Cathodic protection, sac-

rificial anode and impressed current; Surface coatings: Metallic coatings- Methods of coating-

Hot dipping, cementation, electroplating and Electroless plating of copper.

                  Module-II: Water and its Treatment

Introduction: Hardness of water, Causes of hardness; Types of hardness: temporary and per-

manent, expression and units of hardness; Estimation of hardness of water by complexometric

method; Potable water and its specifications, Steps involved in treatment of water, Disinfection

of water by chlorination and ozonization; Boiler feed water and its treatment, Calgon condition-

ing, Phosphate conditioning and Colloidal conditioning; External treatment of water; Ion-ex-

change process; Desalination of water:  Reverse osmosis, numerical problems.

Module-III: Molecular Structure and Theories of Bonding

Shapes of Atomic orbitals, Linear Combination of Atomic orbitals (LCAO), molecular orbitals

of diatomic molecules; Molecular orbital energy level diagrams of N2, O2,F2 ,CO and NO mol-

ecules.

Crystal Field Theory (CFT): Salient Features of CFT-Crystal Fields; Splitting of transition metal

ion d- orbitals in Tetrahedral, Octahedral and square planar geometries; Band structure of

solids and effect of doping on conductance.
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Module-IV: Stereochemistry, Reaction Mechanism and

Synthesis of Drug Molecules

Introduction to representation of 3-dimensional structures: Structural and stereoisomers, con-

figurations, symmetry and chirality; Enantiomers, diastereomers, optical activity and Absolute

configuration; Confirmation analysis of n- butane.

Substitution reactions: Nucleophilic substitution reactions, Mechanism of SN1, SN2 reactions;

Electrophilic and nucleophilic addition reactions; Addition of HBr to  propene; Markownikoff

and anti Markownikoff’s additions; Grignard additions on carbonyl compounds; Elimination

reactions: Dehydro halogenation of alkylhalides; Saytzeff rule; Oxidation reactions: Oxidation

of alcohols using KMnO4 and chromicacid; Reduction reactions: Reduction of carbonyl com-

pounds using LiAlH4 & NaBH4; Hydroboration of olefins; Structure, synthesis and pharma-

ceutical applications of Paracetamol and Aspirin.

              Module-V:  Fuels and Combustion

Fuels: Definition, classification of fuels and characteristics of a good fuels; Solid fuels: Coal;

Analysis of coal: Proximate and ultimate analysis; Liquid fuels: Petroleum and its refining;

Cracking: Fixed bed catalytic cracking; Knocking: Octane and cetane numbers; Gaseous fu-

els: Composition, characteristics and applications of natural gas, LPG and CNG; Combustion:

Calorific value: Gross Calorific Value(GCV) and Net Calorific Value(NCV), calculation of air

quantity required for complete combustion of fuel, numerical problems.
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Module-I: Electrochemistry and Corrosion

1.0 Aims and Objectives 2
1.1 Introduction 2
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1.3 Electrical Conduction 4

1.3.1 Differences between Electronic and Electrolytic Conduction 7
1.3.2 Differences between Metallic and Electrolytic Conductors 7
1.3.3 Differences between Weak and Strong Electrolytes 8

1.4 Conductance in Electrolytic Solution 8
1.5 Specific Conductance 9
1.6 Equivalent Conductance 10
1.7 Molar Conductance 11
1.8 Variation of Conductance with Concentration 11
1.9 Measurement of Conductance 12
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1.11 Electrode Potential (E) 14
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1.13 Solved Problems 21
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1.19.1  Primary Batteries 46
1.19.2  Secondary Batteries 48

1.20 Fuel Cell 52
1.20.1 Hydrogen -Oxygen Fuel Cell 53
1.20.2 Distinguish between Primary, Secondary and Fuel Cell 54
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