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Quantum Chemistry

Schrodinger wave equation, meaning of wave functions, possible solutions for Schrodinger’s equation for one dimensional box, operators and observables, spectroscopic term symbols.

Structure and Bonding in Molecules

The concept of hybridisation, bonding in SF6, PCl5, CO32-, NO3- basing on the theory of hybridisation, VSEPR theory: Its applications in H2O, H2S, NH3, PH3. Concept of resonance, resonance energy-canonical structures of NO3-,CO32-, C6H6, C6H5OH. Basic concepts of metallic bonding.

Behaviour of Real Gases and Liquefaction  

Van der Waal’s equation, Andrew’s isotherm. Determination of critical constants and their significance. Law of corresponding states and its significance. Liquefaction of gases. Joule-Thomson effect and adiabatic expansion. Connected problems.

Water and Its Treatment

Sources of water, impurities in water, hardness of water, its disadvantages, boiler scale and its prevention, caustic embrittlement, boiler corrosion, treatment of water: Lime soda method, zeolite process, ion-exchange process and domestic water treatment, B.O.D and C.O.D.

Chemical Kinetics

Order and molecularity of reactions, first order, second order, third order, zero order and pseodo unimolecular reactions. Differential and integrated form of rate equations. Determination of order of a reaction. Activation energy concept-connected problems. Elucidation of mechanism of simple systems.

Phase Rule

Introduction. Definition of the terms used in phase rule with examples. Application of phase rule to water system, sulfur system and lead-silver system.

Reference Books:






1. Physical Chemistry
Samuel Glasstone    
Macmillan India  Ltd.

2. Quantitative Chemical Analysis
A I Vogel                 
Longman

3   Physical Chemistry
W. Moore                
Prentice –Hall

4.  University Chemistry
Bruce H. Mahan      
Narosa Publishing House


        
New Delhi.
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QUALITATIVE ANALYSIS

Organic Sample Analysis-

Detection of Elements – Cl, Br, I, S, N

Detection of Functional Groups- Amino-, Nitro-, Aldehyde, Ketone, Carboxylic acids, Phenolic –OH groups.

QUANTITATIVE ANALYSIS

Estimation of Iron(II) Volumetrically

Estimation of Iron(III) Volumetrically

Estimation of Copper(II) Volumetrically

Estimation of Calcium(II) Volumetrically

Standardization of KMnO4, Na2S2O3 Solution

List of samples given to the students for systematic analysis:

Benzoic acid + KBr, o-Chlobenzoic acid, Salicylic acid, Tartaric acid, Benzil, Benzophenone, Resorcinol, (-Napthol (-Napthol, p-Toluidine, p-Anisidine, p-Chloroaniline, m-Dinitrobenzene, Phthalic acid+KI, Oxalic acid+Sulpher, Sulphanilic acid, Propionic acid, o-Cresol, p-Cresol, Acetone, Acetophenone, Acetic acid, Nitrobenzene, Aniline, Anthranilic acid.

Reference Books:                            

1. Vogel’s Qualitative Inorganic Analysis         
Orient Longman

2. Practical Chemistry                                        
S. Chand
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Instrumental Analysis

a) Basic principles of conductometry and spectrometry, Beer and Lambert’s law and its applications

b) Basic principles of voltametry, polarography, coulometry and amperometry.

Air Pollution

Classification and properties of air pollutants and their sources, interaction at the earth surfaces. Chemical behaviour in the earth atmosphere, photochemical smog. Effects of air pollution on human health and vegetation. Air pollution control: General methods (outline only)

Engineering Materials

Cement: Composition and manufacture of Portland cement, harmful ingredients, setting and hardening of cement. 

Fuel: Classification, calorific value (Bomb calorimeter), Coal: source, classification, carbonisation of coal.

Petroleum: Classification, different fractions and uses. Cracking of hydrocarbons, knocking and octane number, synthetic petrols and petrochemicals

Coordination Chemistry

Simple salts, double salts, complex salts, nomenclature of coordination compounds, coordinate bond, electron-pair bond, EAN concept. General idea on Valence Bond Theory, Crystal Field Theory and Molecular Orbital Theory with examples

Organometallic Chemistry

Bonding (18-electron rule). Heptacity of ligands and nomenclature of organometallic compounds. Use of organometallic compounds in a few industrially important homogeneous catalytic processes: Hydrogenation of alkenes, hydroformylations, Monsanto acetic acid synthesis, Wacker Oxidation of alkenes, alkene polymerisation (Ziegler Natta polymerisation)

Surface Chemistry

Adsorption: chemisorption and physisorption, application of adsorption of gases on solids. Langmuir’s adsorption isotherm, Freundlich’s adsorption isotherm, BET theory of multi-layer adsorption (qualitative), adsorption chromatography

Colloidal particles, surfactants, micelles

Enzyme catalysis, Criteria for choosing catalyst for industrial processes

Organic chemistry

Stereoisomerism: geometrical isomerism, E-Z nomenclature, chiral carbon, enantiomers, optical activity, diastereomers, R-S nomenclature

Nucleophilic substituion reactions- SN1 and SN2 reactions; Elimination reactions- E1 and E2 reactions and Saytzeff rule and Hoffman rule; Addition reactions- halohydration and markownikoff’s rule

Reference Books:

             

1. Engineering chemistry
Jain and Jain                  
Dhanpat Rai & Sons

2. Basic Inorganic Chemistry
Cotton and Wilkinson    
 Wiley

3. Macro and Semi-micro        
A I Vogel                       
 Longman

    Quantitative Analysis
            

4. Inorganic Chemistry
Shriver, Atkins and Langford 
Oxford University Press

5. Organic Chemistry
Morrison and Boyed             
Prentice-Hall

6. Physical Chemistry
I N Levine                             
McGraw-Hill

7. Analytical Chemistry
J. H.  Kennedy Harcourt-Brace Jovanovich
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QUALITATIVE ANALYSIS

Detection of Acid Radicals: Cl-, Br-, I-, NO3-, NO2-, SO42-, F-, PO43-, SiO32-
Detection of Basic Radicals: Cu2+, Hg2+, Pb2+, Mo6+, Bi3+, Sn2+, Fe3+, Al3+, Cr3+, V5+, Co2+, Ni2+, Zn2+, Mn2+, Ca2+, Ba2+, Sr2+, Mg2+.

QUANTITATIVE ANALYSIS

Determination of Total Hardness of Water using Ethylene Diamine Tetraacetate (EDTA).

Determination of Temporary and Permanent Hardness of Water.

Determination of Mg(II) using Ethylene Diamine Tetraacetate (EDTA).

Determination of alkalinity of Water.

Determination of Residual Chlorine.

Sodium Chloride, Potassium bromide, Sodium Nitrate, Potassium Nitrate, Potassium sulphate, Sodium sulphate, Potassium Iodide, Ammonium chloride, Barium chloride, Barium Nitrate, Calcium chloride, Calcium carbonate, Barium carbonate Cobalt sulphate, Cobalt nitrate, Cobalt chloride, Nickel chloride, Nickel sulphate, Manganese(II) chloride, Manganese(II) sulphate, Vanadium(V) oxide, Ferric chloride, Ferric chloride, Ferrous sulphate, Chromium(III) oxide, Copper sulphate, Copper carbonate, Copper chloride, Molybdenum(VI) oxide.

Reference Books:                            

1.  Vogel’s Qualitative Inorganic Analysis         
Orient Longman

2.  Practical Chemistry                                        
S. Chand
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Unit: 1 Data Analysis
Error, determinate and indeterminate error, accuracy and precision, mean and standard deviation, significant figure, student and F test.

Unit: 2 Chromatographic Techniques
Types of chromatography and their principles – paper chromatography, column chromatography, thin layer chromatography, ion exchange chromatography, gel permeable chromatography, gas chromatography, high pressure liquid chromatography. Application in separation of metal ions, components of organic mixtures.

Unit: 3 Thermal Analysis

Thermogravimetric analysis(TGA), derivative thermogravimetric analysis(DTG), differential thermal analysis(DTA), colorimetric DTA-basic principles and application taking following examples: silver chromate, mercurous chromate, calcium oxalate, magnesium oxalate, copper sulphate penta hydrate.

Unit: 4 Spectroscopic Methods

Atomic absorption spectroscopy – basic principles, instrumentation, interference, typical applications.

X-ray photoelectron spectroscopy-basic principles and applications.

Infra red spectroscopy(CWIR, FTIR) – basic principles, instrumentation and applications.

UV-Visible spectroscopy – basic principles, chemiluminescence, fluorescence, applications.

Reference Books:

	1.

	Analytical Chemistry
	Christian
	J. Willey & Son

	2.

	Text book of quantitative chemical analysis
	Vogel
	Longman

	3.

	Fundamentals of Molecular Spectroscopy
	Banwell
	Tata McGraw Hill

	4.

	Analytical Chemistry
	J.H. Kennedy
	Hartcourt Brace Jovanovich

	5.

	Environmental Chemistry
	A.K. De
	Willey Eastern Ltd.
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