CH 101                  

                                                     WITH  EFFECT  FROM  THE  ACADEMIC  YEAR  2006-2007 

                                                            ENGINEERING CHEMISTRY 

Instruction                                                                                                                                                                        3 Periods per week 

Duration of University Examination                                                                                                                                    3 Hours 

University Examination                                                                                                                                                      75 Marks 

Sessional                                                                                                                                                                          25 Marks 

UNIT-I 

THERMODYNAMICS: 

a) First law of Thermodynamics: Definitions - Extensive and Intensive properties. Thermodynamics State and Path functions - Reversible & Irreversible processes - Work done in Isothermal & Adiabatic reversible and irreversible processes; Statement of first law of thermodynamics internal energy and enthalpy.

Second law of Thermodynamics: Success and limitations of First Law of Thermodynamics. Spontaneous and Non-Spontaneous processes. Heat Engine & its Efficiency. Statements of Second law of thermodynamics.

b) Entropy: Concepts of Entropy, Entropy changes in Reversible & Irreversible processes, Second law in terms of Entropy. Physical significance of entropy Entropy calculations - Entropy change during expansion of perfect gas. Gibbs Free energy & its Significance, Conditions of equilibrium and spontaneity - Variation of Free Energy with temperature and pressure. Gibbs - Helmholtz equation and its applications Clausius - Clapeyron equation and its applications to liquid, vapour equilibria - Vanthoffs Isotherm, Vanthoffs Isochore- Nurnericals. 

Thermodynamics of Open Systems - Partial Molall Properties. Significance, Chemical Potential - An Impetus of all Chemical Processes. 

UNIT-II 

ELECTRO CHEMISTRY: 

a) lonics: Electrolytic Conductors, Specific (Kk), Equivalent (/\), Molecular Conductance () - Measurement of Electrolytic conductance. Effect of Dilution on K, - Ionic Mobility - Transport Number and its determination-Hittorffs method and its significance. KohIratichs law & its applications i) for weak Electrolytes (ii) Solubility of Sparingly soluble salts. Relationship between Transport number, Ionic Mobility and Ionic Conductance - Conductometric titrations - numerical problems.

b) Electrodics: EMF of electro chemical cells - cell notation and cell reaction 

- Electrode Potentials - Standard Electrode Potentials - SOP & SRP - Nernst equation its derivation and applications- Electro chemical Series - significance. Reversible and Irreversible cells. Types of electrodes (a) Gas Electrode (H, Electrode). (b) Metal ion Electrode (Zn/Zn+2) (C) Redox Electrode (Quinhydrone Electrode) (d) Metal - insoluble salt Electrode (Calomel Electrode) Determination of pH by using Hydrogen Electrode, Quinhydrone Electrode. Glass Electrode - Potentiometric Acid - Base and Redrox titrations - (numerical problems). 

UNIT- Ill 

COROSSION & WATER CHEMISTRY: 

a) Corrosion: Causes and effects - Types of Corrosion - chemical (dry) and electro chemical (wet) corrosion. Theories of Corrosion - Galvanic Corrosion- Formation of Anodic areas through differential aeration - Types of Corrosion - Water line, Pitting, Crevice, and Microbial Corrosion. 

Factors affecting the rate of Corrosion (a) Position of metals in Galvanic Series. (h) Relative areas of anode and cathode. (c) Nature of corrosion product, (d) Temperature. (e) Humidity and (f) pH. 

Corrosion control methods : Cathodic Protection - Sacrificial Anode and Impressed Current methods. 

Surface coatings: Types of Metallic Coatings. Anodic and Cathodic coatings 

- Methods of application of metallic coatings - Electroplating (Nickel Plati9g) & Electroless plating (Copper Plating) 

Paints - constituents and their 1unctions. 

b) Water Chemistry: Hardness of water - Types - Units of Hardness - 

Determination of Temporar y& Permanent Hardness of water by E.D.T.A. method 

(Numerical problems) - Alkalinity of water & its determination - water soiening 

by Ion Exchange & Reverse osmosis methods - Specifications of Potable water. 

Disinfection of drinking water by Chlorination - Break point Chlorination and 

Ozonolysis - Boiler scales. Causes & effects. 

UNIT-IV 

MACRO MOLECULES: 

(a) Definitions of the terms: monomers, polymers. Nomenclature: Homo - Hetero 

- Co - Graft Polymers. Types of Polymerisation i) Addition (ii) Condensation 

(iii) Co - Polymerisation- Examples. Mechanism of Addition Polymerisation 

(Free radical). Thermoplastics & Thermosetting resins- Differences. 

Types of Polymers: 

(i) Plastics : Preparation. Properties & Uses of PVC (plasticised & unplasticised) Teflon. l3akelite. Epoxy resins. 

ii) Fibres: Structure - Properties & Applications of Nylon 6: 6. Polyesters, Polyurethanes. 

iii) Rubbers /Elastomers: Natural & Artificial rubbers. Valcanisation - its effects on raw rubber; Preparation. Properties & Uses of Buna-S, Buna-N, Butyl Rubber. Neoprene. Silicone Rubbers - their significance. Biodegradable polymers : Concept. Conducting polymers, mechanism of conducting polymers. Intrinsic conducting polymers. Polyacetylene & Polynitrile - Doped conducting polymers - Exrtrinsic & Blended conducting polymers - Application of conducting polymers. 

b) Nano Chemistry: Definition - Atomic and Molecular State - applications - sensors and switches. 

UNIT-V

CHEMICAL FUELS & CI IF MISTRY OF BATTERIES: 

a) Introduction- Classification of Fuels. Primary. Secondary-Solid. Liquid and Gaseous fuels - requirements of a good fuel. Determination of Calorific value by Bomb Calorimeter - HCV. LCV. Theoretical calculation of’ Calorific value by Dulong’s formula - numericals. 

Solid fuels - Coal and its chemical Composition, Proximate and Ultimate analysis. 

Liquid Fuels - Source - Fractionation of Petroleum Crude - Gasoline. Diesel. Kerosene. Cracking& its Significance- Catalytic Cracking by fixed bed method. Knocking. Fuel Rating - Octane and Cetanc numbers. Unleaded Petrol, Catalytic converters. 

Bio Diesel - Trans esterification. 

Gaseous Fuels - LPG. CNG - Combustion - Ignition temperature of a fuel. calculation of Air quantities by Weight and Volume required for combustion of a fuel - Numerical problems. 

b) Chemistry of Batteries: Electrodes. Cell reaction - charging and discharging 

- Merits. Demerits and applications of: 

i)Primary Batteries: Dry cell, Lithium cell

ii)Secondary Batteries: Lead acid battery and Lithium ion cell

iii)Fuel cells: H2-O2 cell.
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