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M.Sc., CHEMISTRY – PROGRAMME STRUCTURE
	Sem
	Course
	Cr.
	Hrs./

Week
	Marks
	Total

	
	Subject 

code
	Name
	
	
	Int.
	Ext.
	

	I
	4MCH1C1
	Core – I – Organic Chemistry - I
	4
	5
	25
	75
	100

	
	4MCH1C2
	Core – II – Inorganic Chemistry – I
	4
	5
	25
	75
	100

	
	4MCH1C3
	Core – III – Physical Chemistry – I
	4
	5
	25
	75
	100

	
	4MCH1C4
	Core – IV – Instrumental Methods of Analysis
	4
	5
	25
	75
	100

	
	4MCH1P1
	Core – V – Inorganic Practical – I
	4
	6
	40
	60
	100

	
	
	Elective – I
	4
	4
	25
	75
	100

	
	Total
	24
	30
	--
	--
	600

	II
	4MCH2C1
	Core – VI – Organic Chemistry – II
	4
	5
	25
	75
	100

	
	4MCH2C2
	Core – VII – Inorganic Chemistry – II
	4
	5
	25
	75
	100

	
	4MCH2C3
	Core – VIII – Physical Chemistry – II
	4
	5
	25
	75
	100

	
	4MCH2P1
	Core – IX – Organic Practical – I
	4
	6
	40
	60
	100

	
	
	Elective – II
	4
	4
	25
	75
	100

	
	
	Elective – III
	4
	5
	25
	75
	100

	
	Total
	24
	30
	--
	--
	600

	III
	4MCH3C1
	Core – X – Organic Chemistry – III
	4
	5
	25
	75
	100

	
	4MCH3C2
	Core – XI – Inorganic Chemistry – III
	4
	5
	25
	75
	100

	
	4MCH3C3
	Core – XII – Physical Chemistry – III
	4
	5
	25
	75
	100

	
	4MCH3P1
	Core – XIII – Physical Chemistry Practical – I
	4
	6
	40
	60
	100

	
	
	Elective – IV
	4
	4
	25
	75
	100

	
	
	Elective – V
	4
	5
	25
	75
	100

	
	Total
	24
	30
	--
	--
	600

	IV
	4MCH4PR
	Project
	18
	30
	50
	150
	200

	
	Total
	18
	30
	--
	--
	200

	
	Grand Total
	90
	120
	--
	--
	2000


Elective – I 

1. Industrial Chemistry                    
 –
4MCH1E1

2. Material Chemistry                     
 – 
4MCH1E2
Elective – II &III

1. Polymer Chemistry

  
 –
 4MCH2E1

2. Nano Chemistry 


 – 
 4MCH2E2

3. Green Chemistry        

 
 –          4MCH2E3

Elective – IV &V 

1. Corrosion Chemistry
       

–
4MCH3E1
2. Molecular Photochemistry 

–  
4MCH3E2

3. Pharmaceutical Chemistry 

–  
4MCH3E3

I YEAR – I SEMESTER

COURSE CODE: 4MCH1C1

CORE COURSE I – ORGANIC CHEMISTRY – I
Objective

To enable the learners to learn the fundamentals of reaction mechanism, stereochemistry and gain knowledge about the vitamins and nucleic acids. 

Unit I

Introduction to Reaction Mechanism
Inductive effect – cross conjugation – hyperconjugation – hydrogen bonding –resonance

Reaction intermediates – free radicals, carbenes, nitrenes, carbanions, carbocations – formation and stability of reaction intermediates – principle of microscopic reversibility – Energy profile diagram – Hammond postulate.

Unit II 
Aliphatic Nucleophilic Substitution
Nucleophilicity and basicity – SN1 and SN2 mechanisms – Effect of substrate structure – Effect of the attacking nucleophile – Effect of the leaving group – Effect of the solvent – ambident nucleophiles – ambident substrates – SNi mechanism – nucleophilic substitution at an aliphatic trigonal carbon – nucleophilic substitution at allylic carbon – nucleophilic substitution at a vinylic carbon. 
Elimination
Elimination – E1, E2 and E1CB mechanism – orientation effects in elimination reactions –Hoffmann’s rule, zaitsev’s rule – Bredts rule.

Unit III
Aromaticity 
Aromatic character in benzene, six membered rings, five,  seven and eight membered rings – other systems with aromatic – sextets – Huckel’s rule – concept of  homoaromaticity and antiaromaticity systems with 2, 4 and 10( electrons – Alternant and nonalternant hydrocarbons. Chemistry of cyclopentadienyl anion – Annulenes–nomenclature of bicyclic compounds.
Unit IV 
Stereochemistry
Concept of chirality, necessary and sufficient conditions for chirality – Projection formulae for Wedge, Fischer, Sawhorse and Newmann. Optical isomerism due to centre of chirality. Molecules with one streogenic centre (chiral centre) – erythro and threo nomenclature – Cahn, Ingold and Prelog system of designation of configuration.
Geometrical isomerism: E-Z nomenclature – determination of geometrical isomers using physical and chemical methods.
Unit V

Vitamins & Nucleic acids
Vitamins: Structure of A, B12, C, and K.
Nucleic acids:Structures of nucleoside, nucleotide RNA and DNA functions of nucleic acids.
Text Books
1. Jerry March, Advanced Organic Chemistry, 4th Ed., John Wiley & Sons., 2000.

2. D.Nasipuri,  Stereochemistry  of  Organic  compounds,  Principles  and Applications, 2nd edn., New Age international (P) Ltd., 1994.

3. R.T.Morrison and R.N.Boyd, Organic Chemistry 6th edn., Prentice – Hall 2001.

4. I.L.Finar, Organic Chemistry, Vol. I & II, 5th edn., ELBS, 1975.

5. E.L.Eliel. S.H.Wilen & L.N.Mander, Stereochemistry of Carbon Compounds, John Wiley & Sons, 2003.

6. P.S Kalsi, Stereochemistry, Conformation and Mechanism, New age International (P) Ltd; Fourth edition 1997.

Reference Books

1. F.A. Carey and R.J.Sundberg, Advanced Organic Chemistry, Part B, 4th edn., Plenum Publishers, 2001.
2. P.Sykes, Guidebook to Mechanism in Organic Chemistry, Orient Longman, 1976.

3. E.S.Gould, Mechanism and Structure in Organic Chemistry, Henry Holt& Co., New york, 1959.

4. S.M.Mukherji and S.P.Singh, Reaction Mechanism in Organic Chemistry, 1st Edn., Macmillan 1976.

5. R.O.C. Norman, Principles of Organic Synthesis, Second Edition, Chapman and Hall, 1978.

6. O.P.Agarwal, Organic natural products, Volume I &II, Goel Publishing House, 2013.

♣♣♣♣♣♣♣♣♣♣
I YEAR – I SEMESTER

COURSE CODE: 4MCH1C2
CORE COURSE II – INORGANIC CHEMISTRY – I

Objectives

To enable the learners to understand the Ionic bonding, Bond properties and the principles of metallurgy.
Unit I: 
Bond Properties and ionic bonding

Ionic radii – covalent radii – Vander Waals Radius – bond length, bond order, bond energy, bond polarity – partial ionic character of covalent bonds – electronegativity and electron affinity 

Acid-base systems: Acid-base definition: Bronsted – Lowry – generalized acid-base concept– steric effect on the strength of acids and bases. HSAB concept

Unit II:
Nature of chemical bonding
VB Theory: Hybridisation – Sigma and pi bonding – MO theory. Application of MOT to homonuclear diatomic molecules like He2, Li2, N2,O2 and heteronuclear diatomic molecules like HF, NO and CO. Molecular orbital treatment involving delocalized ( bonding with examples carbonate ion (CO32-) and nitrate ion (NO-3). 
Unit III:
Solid state chemistry
Point defect in crystal – colour centers – Non stoichiometry on physical properties – Electronic structure of solids – Free electron and band theories – Types of solids – Electrical conductivity and super conductivity – High temperature super conductors –semi conductor types and applications – semi conductors in solar energy conversions. 
Unit IV:
Inorganic Chains and cages
Silicates: Various silicate, structures – structure property correlation – Silicones. Poly acids: Classification isopoly acids like polymolybdate, polyvanadate and polytungstate their structures. 

Cage compounds: Nomenclature of Boranes and carboranes – Wade's rule – Styx number – preparation and structures of B4 H10 and borazine – clathrates.
Unit V:
Metallurgy
Occurrence, isolation, purification, properties and uses of the following metals as well as their important compounds: Be and Th. 
Complexes of n- acceptor ligands:
Synthesis, structure and bonding in metal carbonyls – Application of EAN rule. Synthesis, properties, structure and bonding in Ferrocene complexes – magnetic properties.
Text Books
1. H.J.Emelius and Sharpe, Modern aspects of Inorganic chemistry, Universal Book Stall, New Delhi, 1989.

2. J.E.Huheey, E.A. Keiter and R.L. Keiter, Inorganic Chemistry – Pri8nciples of structure and reactivity, 4th edition, Pearson – Education, 2002.

3. F.A.Cotton and G.Wilkinson, Advanced Inorganic Chemistry, Wiley Eastern, 1967.

4. F.Basolo and R.G.Pearson, Mechanism of Inorganic Reactions, Wiley Eastern, 1967. 

5. K.F.Purcell and J.C Koltz, An Introduction to Inorganic Chemistry W.B. Saunders Company, Philadelphia, 1980.

6. P.W.Atkins, D.KShriver and C.H.Langfood, Inorganic Chemistry oxford – ELBS, U.K 1990.
Reference Books
1. K.F.Purcel and J.C.Kotz, Inorganic Chemistry, WB Saunders Co, USA, 1977.
2. G.S.Manku, Inorganic Chemistry, TMH Co., 1984.

3. F.A Cotton and G. Wilkinson, "Advanced Inorganic Chemistry", 5th Edn, John Wiley & Sons Singapore 1998.

4. O.H. Mathur and D.P Tandon, Chemistry of rare elements. S. Chand & Co, IV Edn (1986).
5. K.M.Mackay and R.A. Mackay, Introduction to Modern Inorganic Chemistry, 4th Edn, Prentice Hall, New Jersy 1989.

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 4MCH1C3

CORE COURSE III – PHYSICAL CHEMISTRY – I

Objective

To enable the learners to understand the importance and significance of electrochemistry , thermodynamics and surface chemistry 
Unit I

Theory of Electrolytic Conductance 
Theory of electrolytic conductance – inter ionic attraction – ionic atmosphere – thickness of ionic atmosphere – The Debye – Huckel – Onsager conductance equation – its derivation  and experimental verification – deviations and modifications – Debye Falkenhagen and Wein effects – Debye-Huckel limiting law – verification.
Unit II

Electro Kinetics 
The electrical double layer and zeta potential – Perrin, Gouy-Chapmen and Stern models – polarisable and non-polarisable interfaces – electrokinetic phenomena – dynamic electrochemistry – electrode processes and non-equilibrium  electrode potential – over potential – Butler volmer equation – Tafel equation – current – potential curves – hydrogen over voltage– polarography, Half wave potentials, applications of polorography. 
Unit III
Classical Thermodynamics 
Second law of thermodynamics Need – Statements – concept of entropy – Gibbs function – Gibbs – Helmholtz equation – Maxwell relations – Thermodynamic equation of state – Thermodynamics of systems of variable compositions – Partial molar quantities, partial molar volume – chemical potential, Gibbs – Duhem equation – Experimental determinations of fugasity of real gases and its determination – activity and activity co-efficient – determination. 
Unit IV
Statistical Thermodynamics
Aims of statistical thermodynamics – thermodynamic probability –  probability theorem – definitions of state of a system – ensembles (micro, macro and grand canonical) – Boltzmann distribution law and its derivations – Boltzmann-Planck equation – Partition functions – thermodynamic properties from partition functions – partition function and equilibrium  constant – Quantum statistics – Fermi-Dirac and Bose-Einstein statistics – population inversion.  
Unit V

Surface Chemistry
Introduction – adsorption of gases on solids – physisorption and chemisorptions – adsorption isotherms – Freundlich – Langmuir  BET – Temkin adsorption isotherms – adsorption on liquid surface – surface tension – Gibbs adsorption isotherm – surface area determination – electrokinetic phenomena at interfaces – including electro – osmosis and electrophoresis. 
Text Books
1. J.Rajaram and J.C.Kuriakose, Thermodynamics (III Edn.) shoban Lai Nagin, Chand & Co., New Delhi (1999).

2. D.Attwood and A.T.Florence, surfactant systems – Their chemistry, Pharmacy and Biology, Chapmann and Hall, New-York (1983).

3. S.Glasstone, Thermodynamics for chemists, East – West Press private Ltd., New Delhi.

4. Gurdeep Raj, Advance Physical chemistry (25th Edn.,) Goel Publishing Co., Publishing Co.,(2001).
5. D.A.Mc Quarrie and J.D.Simon, Physical chemistry. A molecular Approach, Viva Books (p) Ltd., New Delhi (1998).
6. P.W.Atkins, physical chemistry. VI, Edn., ELPS and Oxford University Press (1996).
7. A.W.Adamson, Physical Chemistry of Surfaces, 5th Edn., John Wiley & Sons, New York, (1990).

Reference Books 

1. L.Antropov. Theoretical electrochemistry MIR Publication Moscow 1972.

2. A.W.Adamson, physical chemistry of surfaces, 5th Edn., John Wiley & sons, New York (1990).

3. B.R.Puri, L.R.Sharma and M.S.Pathania, Principles of Physical chemistry (Millennium Edn,) Vishal Publishing Co., (2003).

4. D.N.Bajpai, Advanced physical chemistry, S.Chand & Company Ltd, New Delhi (1998).
5. J.O.M. Bockris and A.K.N. Reddy, Electrochemistry, Vols. 1 and 2, Plenum, New York 1977.
6. C.M.A.Brett and A.M.O.Brett, Electrochemistry, Principles, Methods and application, OUP, Oxford (1993) 

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 4MCH1C4

CORE COURSE IV– INSTRUMENTAL METHODS OF ANALYSIS

 Objective

To enable the learners to learn the principle of electro analytical methods & spectroanalytical methods.

Unit I
        
 Error Analysis
Error analysis: Classification of errors – accuracy and precision – minimization of errors –significant figures – significant figures in computation – statistical treatment of data: mean, median, standard deviations, variance, relative standard deviation – spread, errors – standard deviation of computed results – Student's t-test – F-test – comparison of the means of two samples – correlation and regression: linear regression (least square analysis).

Unit II  

Precipitation Techniques
Introduction – properties of precipitates and precipitating reagents – colloidal precipitates. Co–precipitation – post precipitation – precipitates from homogeneous solution – surface adsorption – drying and ignition of precipitates – application of gravimetric methods

Unit III 
Electro analytical methods
Electro analytical techniques: Electro gravimetry, theory of electro gravimetric analysis – electrolytic separation and determination of metal ions. Coulometry:  Electrolytic cell – working electrodes – auxiliary electrode and reference electrode – coulometric titrations. Voltammetry: stripping voltammetry – chronopoteniometry: Amperometry: Amperometric titrations.

Unit IV
Thermo analytical Methods
Thermal analysis, theory and principles of DTA and TGA – factors affecting the position of  DT and TG traces – application of DTA and TGA to the thermal behavior of the following compounds – crystalline copper sulphate, calcium oxalate monohydrate, calcium acetate monohydrate, zinc hexafluorosilicate – complementary nature of DTA and TGA – principle and application of DSC – determineation of degree of conversion of high alumina cement – purity determination phase transition study in forensic laboratory.

Unit V

Spectro analytical Methods
Colorimetry: Beer and Lambert's law – terminology – condition for a satisfactory colorimetric analysis – method of colour measurement or comparison – principles of colorimetric determinations of NH3, Cr, Cu, Fe, Mn – simultaneous spectrophotometer determination of Cr and Mn.

Nephelometry and turbidimetry: principle – determination of sulphate and phosphate – fluorimetry: principle – application of fluorimetry in the determination of Cd, Ca and Zn and determination of codeine and morphine in a mixture – flame spectrometry: theory – interferences – AAS – applications in the determination of Mg+2 and Ca+2 in tap water, V in lubricating oil, trace lead in a ferrous alloy and trace elements in contaminated soil.

Reference Books
1. D.A.Skoog, D.M.West and F.J.Hollar. Fundamentals of Analytical Chemistry, 7th Edition, Harcourt College Publishers, 1996.

2. H.H.Williard. L.L.Merritt and J.A.Dean, Instrumental Methods of Analysis, East-West press, New Delhi, 1988.
3. J.Basset et al., Vogel's text book of Qualitative Inorganic Analysis, Longman, 5th Edition, ELBS, Essex, 1989.

4. J.G.Dick, Analytical Chemistry, Tata – Mc-Graw Hill, l973.

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 4MCH1P1

CORE COURSE V – INORGANIC PRACTICAL – I

Objectives

To enable the learners to apply the principle in the semi-micro analysis of an inorganic salt mixture and to prepare the inorganic complexes.

1. Semi – micro qualitative analysis: Analysis of mixtures containing one familiar and one less familiar cations from the following W, Pb, Se, Te, Mo, Cu, Cd, As, Sb, Ce, Th, Zr, Ti, V, Cr, Mn, U, Ni, Co, Zn, Ca, Ba, Sr, Li, Mr (insoluble and interfering anion may be avoided).
2. Estimation of one metal ion in the presence of another by EDTA.
3. Inorganic preparations: preparation of at least 5 inorganic complexes.

Reference Books

1. J. Bassett et al, Text Book of Quantitative Chemical Analysis", 5th Edition, ELBS, Longmann, U.K., 1989.

2. V.V. Ramanujam, "Inorganic Semimicro Qualitative Analysis", The National Publishing Co, Chennai 1974.

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 4MCH1E1

ELECTIVE COURSE I (A) – INDUSTRIAL CHEMISTRY

Objective

To enable the students to understand the how to utilize the raw materials in chemical industry and gain awareness about industrial pollution.
Unit I 

Raw Materials and Energy for Chemical Industry
Raw materials – Characteristics of raw materials and their resources – methods of raw material concentrations – integral utilization of raw materials.

Energy for chemical industry – Fuels – classification of fuels – coal – fuel gases and liquid fuels – petroleum – cracking – Octane number – cetane number – composition and uses of coal gas, water gas, producer gas, oil gas and gobar gas. 

Unit II

Cement, Ceramics, Glass and Fertilizers 
Cement: Manufacture – Wet Process and Dry process. Types, Analysis of major constituents, setting of cement, reinforced concrete. Cement industries in India. 

Ceramics: Important clays and feldspar, glazing and verification.

Glass: Types, Composition, manufacture of Optical glass, colored glasses, lead glass and neutron absorbing glass. 

Fertilizers: Fertilizer industries in India, Manufacture of ammonia, ammonium salts, urea, superphosphate, triple superphosphate and nitrate salts. 

Unit III
Small Scale Chemical Industries

Electrothermal and electrochemical industries: electroplating – surface coating industries – oils, fats and waxes – soaps and detergents – cosmetics. Match industries and fire works: manufacture of some industrially important chemicals like potassium chlorate, and red phosphorus – metal powders. 

Unit IV
Sugar and Agro Chemical 
Sugar: Cane sugar manufacture, recovery of sugar from molasses, sugar estimation, sugar industries in India. 

Agrochemical industries: Important categories of insecticides, fungicides, herbicides. Mode of action and synthesis of common pesticides like Gammexane, DDT, alathrin, Parathion, Malathion, Baygon, DDVP, Warfarin. 

Unit V     
Industrial Pollution & Chemical Toxicology 

Introduction – causes of industrial pollution – thermal power plants – nuclear power reactors– fertilizers and chemical industry – pulp and paper industries – agro based industries – cement industry.

Toxic Chemicals in the environment – biochemical effects of arsenic, cadmium, lead, mercury and cyanide.

Reference Books

1. I.Mukhlyonov(ed.),Chemical Technology,Vol.1,Mir publication, Moscow, III edn., 1979.

2. A.K.De., Environmental Chemistry, Wiley Eastern Ltd.,11 edn., Meerut 1989.Chs 5-7

3. B.K Sharma – Industrial chemistry – Goel publishing house.

4. R.Norris Shreve and J.A.Brink, Jr. Chemical Process Industries. IV edn., McGraw Hill, Tokyo, 1977.

5. B.N.Chakrabarty,Industrial Chemistry,Oxford&IBH Publishing Co.,New Delhi, 1981.

6. P.P.Singh, T.M.Joseph, R.G.Dhavale, College Industrial Chemistry, Himalaya Publishing House, Bombay, 4th edn., 1983.

7. B.K.Sharma and H.Kaur,Environmental Chemistry, Krishna Prakashan,Meerut, 1997.

8. A.K. De, Envionment Chemistry, Wiley Eastern Ltd., Meerut 1994,

9. A.K. Mukherjee, Environmental Pollution and Health Hazards – Causes and Control Galgotia Press, New Delhi 1986.

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 4MCH1E2

ELECTIVE COURSE I (B) – MATERIAL CHEMISTRY
Objective

To understand the basic concept of Structure of matter and their various properties.

Unit I

Structure of Matter 

Atomic structure: Wave mechanical model; electronic configurations; ionic, covalent, metallic and secondary bond. Space lattices and crystal ographic systems; influence of radius ratio on coronation, structure of common metallic, semi conducting, ionic, polymeric and ceramic materials.

Use of X-ray diffraction for determination of simple structures, point, line and surface defects; geometry of edge and screw dislocations. Burger’s vector; grain and twin boundaries. 

Unit II

Diffusion Behaviour

Mechanism of diffusion Fick’s laws, solution to Fick’s second law; surface and grain boundary diffusion; experimental determination of diffusion coefficient. 

Phase behavior

Solid Solutions: Intermediate phases and intermetallic compounds, phase rule, binary phase diagrams like Cu-Ni, Pb-Sn, Cu-Zn and Fe-C, transformation in steels. Nucleation and growth phenomena, solidification including directional solidification, crystal growth, zone melting and purification. 

Mechanical properties

Elastic, anelastic and viscoelastic behaviours of materials, atomic model of elastic behaviours, rubber – like elasticity, relaxation processes, displacement model for viscoelasticity, plastic deformation, slip systems in crystals, critical resolved shear stress, work hardening, strengthening mechamism, ductile and brittle fracture, Griffith’s criterion; failure of materials due to creep and fatigues, deformation behaviours of polymers and ceramics. 

Unit III

Electrical Properties

Electrical / Electronic behaviours of materials, electronic and ionic conductivity; free electron and band theory of solids; intrinsic and extrinsic semiconductors, conduction mechanisms, junctions and devices, viz-diodes, rectifiers, transistors and solar cells; super conductivity. 

Dielectric behaviours of materials

Polarization phenomena, polarizability, frequency and temperature dependence of dielectric constant. 

Unit IV

Magnetic properties

Magnetic behaviours of materials: dia, para, ferro and ferri magnetisms, soft and hard magnetic materials including ceramic magnets, 
Optical Properties

Optical properties of materials, elementary ideas about absorption, transmissions and  reflection refractive index, lasers and their application, optoelectronic devices.

Thermal properties

Thermal properties of materials, specific heat, thermal conductivity and thermal expansions. 
Unit V

Thin film deposition techniques

Introduction – CVD, PVD, Spray pyrolysis, Sputtering, Molecular beam epitaxy Electro​plating and Electroless plating methods.
Materials characterization techniques

Materials characterization techniques such as XRD, ESC A, XPS, AES, FTIR and Laser Raman spectroscopy. Microscopictechniques – SEM, AFM and TEM. Thermal analysis – TG/DTA and DSC. 
Reference Books

1. V.Raghavan, A First course in Materials science and Engineering, Prentice-Hall of India Private Ltd., New Delhi.

2. A.G.Guy, Elements of Materials Science – Mc Graw Hill.

3. A.L.Ruoff, Introduction to Materials Science, Prentice-Hall.

4. M.F.Ashby and D.R.H,Jones, Engineering Materials, Pregamon

5. O.P.Khana, A Text book of Material Science and Metallurgy, Damphat Rai &Sons, New Delhi.

6. C.M.Srivastava & C.Srinivasan, Science of Engineering Materials, New Age International (P) Ltd., New Delhi.

7. C.Kittd, Solid State Physics, Wiley Eastern Ltd., 1995.

8. B.S.Saxena R.C.Gupta and P.M. Saxena, Fundamentals of Solid State
Physics, Pragati Prakasham Educational Publishers, Meerat

9. K.L Chopra and I.Kaur, Thin Film Devices and Their Applications, Plenum Press, New York, 1983.

10. K.S.V.Santhanam and M.Sharon, Photoelectrochemical solar cell, Elsevier Science Publishers, New York, 1988.

11. A.F.Fahrenbruch and R.H. Bube, Fundamentals of solar cells. Academic Press. London 1081.

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 4MCH2C1

CORE COURSE VI – ORGANIC CHEMISTRY – II

Objectives

To enable the learners to understand the concept of Oxidation and reduction, reaction mechanisms molecular rearrangements, aromatic electrophilic substitution. Configuration and Conformation
Unit I

Oxidation and reduction
Mechanism and application of stereochemical aspect of the following oxidation – reduction reactions: Oxidation reaction involving SeO2, OsO4, periodic acid, N-bromosuccinimide.

Reaction involving lithium aluminium hydride and sodium borohydride. Birch reduction – Meerwein – Pondorf-Verley reduction – Wolff-Kishner reduction – selectivity in oxidation and reduction. 

Unit II

Reaction mechanisms and molecular rearrangements

Mechanism of Aldol condensation – Perkin reaction – Knoevenagel reaction – Mannich reaction – Cannizaro reaction – Benzoin condensation – Claisen ester condensation – Darzen's reaction – Reformatsky reaction – Wittig reaction – Grignard reactons. 

Mechanism of the following rearrangement reactions: Wagner – Meerwein, Pinacol, Beckmann, Hofmann, Curtius, Baeyer – Villeger, Sommelet – Hauser, Favorskii, Benzil –benzilic acid, Claisen, Fries, Dienone – phentol and di-pi methane.

Unit III
Aromatic electrophilic substitution – Mechanism of nitration,  halogenation,  Friedel-Craft’s reaction, sulphonation and Gattermann – Koch Formylation – partial rate factors – ortho/para ratio – Quantitative treatment of reactivity of the electrophile (the selectivity relation) – Aromatic nucleophilic substitution reactions SNAr, SN1 and benzyne mechanisms.

Quantitative treatment of the effect of structure on reactivity – The Hammett relationship – significance of reaction and substituents constants.

Unit IV
Prochirality and prosteroisomerism
Prochirality and prosteroisomerism, enantiotopic and diastereotopic ligands and faces – pro-R and pro-S and Re and Si faces. Stereospecfic and stereoselective reactions. Asymmetric  synthesis; Cram rule. Optical isomerism due to axial chirality – biphenyl, Allenes and spiranes – RS configuration
Unit V     
Conformational analysis
Configuration and Conformation – Conformation of ethane and n – butane – conformational analysis – stereoelectronic and steric factors – conformation of monosubtituted and disubstituted  cyclohexanes – correlation of the conformation of acyclic with their physical and chemical properties – Quantitative treatment of Mobile  system – Eliel equation– stereo chemistry of ansa compounds.
Text Books
1. E.L.Eliel, S.H.Wilen & L.N.Mander, Stereochemistry of Carbon Compounds, John Wiley & Sons, 2003.

2. I.L.Finar, Organic Chemistry, Vol. II, 5TH edn., ELBS, 1975.

3. Jerry March, Advanced Organic Chemistry, John Wiley & Sons 4lh edn., 2000.

4. E.S. Gould, Mechanism and Structure in Organic Chemistry, Henry Holt& Co., New York, 1959.

Reference Books
1. D.Nasipuri, Stereochemistry of Organic Compounds – Principles and Applications, 2nd edn.,  New Age International (P)Ltd., 1994.

2. P.S.Kalsi, Stereochemistry and Mechanism through solved problems, Second Edition, New Age International Publishers, 1994.
3. D.Nasipuri, Stereochemistry of Organic Compounds, 2nd Edition, New Age International Publishers, 1994. 

♣♣♣♣♣♣♣♣♣♣
I YEAR – II SEMESTER

COURSE CODE: 4MCH2C2

CORE COURSE VII – INORGANIC CHEMISTRY – II

Objective

To have an insight into study of coordination compounds, their reactions and to understand the role of organo metallic complexes in catalysis process.

Unit I

Coordination compounds
Types of Ligands – monodentate, ambidentate and macro cyclic ligands – stability constant – Factors affecting stability constant  in solution – Determination of stability constant – Spectrophotometric method. 
Theories of bonding: VB – CFT – MO theories – Splitting of d-orbitals in oh, Td, square planar and trigonal  bipyramidal geometries – CFSE Calculation in terms of Dq – Factors affecting crystal field splitting spectro chemical series

Unit II

Reaction Mechanism of Coordination compounds
Substitution reactions of octahedral complexes – labile – inert complexes – Mechanism of acid hydrolysis and base hydrolysis reactions. The trans-effect and its application – Electron transfer reactions – complementary and noncomplementary reactions – outer sphere and inner sphere electron transfer mechanisms. Synthesis of coordination compounds using electron transfer and substitution reactions.

Unit III
Bio-Inorganic Chemistry
Porphyrin ring system – metalloporphyrins – hemogolobin and myoglobin structures and work functions – synthetic oxygen carries – cyto chromes – structure and work functions in respiration – chlorophyll – structure – photosynthetic sequence – iron sulphur proteins [non - heme iron protein].
Unit IV 
Catalysis using organometallic compounds
Catalytic mechanism in the following reactions – hydrogenation of olefins (Willkinson catalyst) – Tolman catalytic loops hydroformylation (Oxoprocess) – acetic acid from ethanol– oxidation  of alkenes to aldehydes and  Ketones  (Wacker process) – catalysis in the formation of synthesis of gas – olefin polymerization (Ziegler-Natta) 

Unit V

Nuclear Fission, Fusion and Application of Radioactive Isotopes
Fission – energy release in nuclear fission – mass distribution of fission products – theory of nuclear fission – fissile and fertile isotopes – energy from nuclear fusion – thermonuclear reaction in stars – classification of reactors – breeder reactor. Applications of radioactive isotopes – chemical investigations – age determination – medical field – agriculture – biological effects of radiation.

Text Books

1. W.E Addison, Structural Principles of Inorganic Chemistry, Wiley 1961.

2. A.F. Wells, Structural Inorganic Chemistry, 4th edition, Oxford. New York 1975.

3. F.A. Cotton and G.Wilkinson, Advanced Inorganic Chemistry 5th Edn. John Wiley and Sons, Singapore 1988.

4. K.F. Purcell and J.C. Koltz, An Introduction to Inorganic Chemistry, W.B. Saunders Company, Philadelpha 1980.

5. J.E.Huheey, E.A.Keiter and R.L.Keiter, Inorganic Chemistry – Principles of structure and reactivity, 4th Edition, Pearson – Education, 2002. 

6. S. Glasstone, Source Book for Atomic Energy, 3rd edn., Van Nostrand Reinhold Company, New York, 1967.

Reference Books
1. D.A.Skoog, Principles, of Instrumental Analysis, Saunders College Pub. Co, III Edn., 1985.
2. G.S.Manku, Inorganic Chemistry, TMH Co., 1984.

3. C.N.R.Rao and J.R.Ferraro, Spectroscopy in Inorganic Chemistry, Vol. I and Vol. II Academic Press, 1970.

4. H.A.O. Hill and P.Day, Physical methods in advanced Inorganic Chemistry, John Wiley, 1986.

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 4MCH2C3

CORE COURSE VIII – PHYSICAL CHEMISTRY – II

Objective
To enable the learners to understand the principles of chemical kinetics and molecular spectroscopy.
Unit I

Chemical Kinetics 
Potential energy surfaces, Chain reactions – general characteristics – Steady state approximations – study of kinetics of chain reactions like H2-Br2 reaction – decomposition of acetaldehyde and N2O5 – Study of H2-O2 explosive reactions.

Unimolecular reaction rate theories – the simple Lindemann treatment – Hishelwood's theory– Rice, Ramsperger and Kassel (RRK) theory – Advanced unimolecular theory – Marcus theory or Rice, Ramspergcr, Kassel and Marcus (RRKM) theory.

Unit II

Rotational Spectroscopy
Electromagnetic spectrum – Types of molecular energies – Absorption and emission of radiation – Einstein's coefficient – induced emission and absorption – Rotational spectra of rigid diatomic molecules – isotope effect in rotational spectra – Microwave spectrometer – Informations derived from rotational spectra.

Unit III
Infrared and Raman Spectroscopy
Infrared spectroscopy – vibrational energy of diatomic molecule – infrared selection rules – diatomic vibrating rotator – vibrations of polyatomic molecules overtone, combination and difference bands – concept of group frequencies – coupling interaction – Fermi resonance – Fourier transform infrared spectroscopy.

Raman spectroscopy – Theories of Raman scattering – Rotational Raman spectra – vibrational Raman spectra – Mutual exclusion principle – Laser Raman spectra – Electronic spectra of diatomic and polyatomic molecules intensity of vibrational electronic spectra – Franck Condon principle – rotation fine structure  of electronic vibrational spectra – the Fortrat parabola – Dissociation and predissociation spectra

Unit IV
NQR & ESR Specroscopy
NQR – Principles and applications – quadrupole moment and electrical field, nuclear quadrupole resonance, nuclear quadrupole coupling in atoms and molecules – identification of ionic character and hybridization.

ESR – principles of ESR – Hyperfme structure – ESR spectra of free radicals in solution – Anisotropic systems – systems in triplet state – zerofield splitting in ESR and Krammer's degeneracy.

Unit V

Group Theory
Molecular symmetry elements and symmetry operations – vector and matrix algebra – symmetry operations and transformation matrices – Group-definition and properties of a group – symmetry point groups – representation of a group-reducible and irreducible representations – Great orthogonality theorem – characters – construction of a character tables– C2V, C3V, C2h.
Text Books
1. K.J.laidler, Chemical Kinetics, 3rd Edn., Harper International Edn., London (1987).

2. F.A.Cotton, chemical   applications   of   Group   theory, 3rrJ Edn. John Wiley & Sons, New York (1999)

3. K.V.Raman, Group Theory and its Applications to chemistry, Tata McGraw-Hill (1990).

4. Symmetry and molecular spectroscopy – K.VeeraReddy.

5. C.N.Banwell and E.M.Mc Cash, Molecular Spectroscopy, Tata McGraw Hill, 4th Edn., (1995).

6. G.H.Barrow., Introduction to Molecular Spectroscopy, McGraw Hill

7. R.Chang, Basic Principles of Spectroscopy, McGraw Hill London (1976).

Reference Books
1. A Simple approach to group Theory in chemistry S.Swarnalakshmi, T.Saroja, R.M Ezhilarasi.

2. V.Ramakrishnan and Gopinath, Group Theory in chemistry, 2nd edn.. vishal publications, 1991.

3. W.Kemp, NMR in Chemistry, MacMillan Ltd, 1986.

4. G.W.King, Spectroscopy and Molecular structure, Holt, Rienehart and Winston, 1964. 

5. B.F.Straughan and S.Walker (eds.), Spectroscopy, vol. 1, 2 and 3, Chapman & Hall Londan(1976).

6. P.W. Atkins, Physical Chemistry, 6th edn., Oxford University Press, Tokyo(1998).

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 4MCH2P1

CORE COURSE IX – ORGANIC PRACTICAL – I
Objective

To enable the learners to learn the principle of electro analytical methods & spectroanalytical methods. 
1. Qualitative Analysis 
Separation and Analysis of two component mixtures. Identification of the components and preparation of solid derivative. 
2. Quantitative Analysis
a. Estimation of glucose by Lane and Eynon method and Bertrand method.

b. Estimation of Glycine.

c. Estimation of methyl ketone

3. Organic Preparations
Two stage process. (At least any 5 preparations) 
Reference Books 

1. Vogel’s Practical Organic Chemistry.

2. Laboratory manual of organic chemistry – B.B. Dey and M.V. Sitaraman. 

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 4MCH2E1

ELECTIVE COURSE II & III (A) - POLYMER CHEMISTRY
Objectives

To understand the chemistry of polymerization and to know about the processing of polymers. 

Unit I

Classification of Polymers and Chemistry of Polymerisation

Classification of Polymers, linear polymers, non-linear or branched polymers, cross – linked polymers, homo chain hetero chain, homopolymers co-polymers block polymers and graft polymers. 

Chemistry of polymerization: Types of polymerization – mechanism – chain, growth, co-ordination, ring opening, metathetical, group transfer, polyaddition and polycondensation polymerizations. 

Unit II

Individual Polymers

Individual Polymers: Monomers required general methods of preparation, repeat units and uses of the following polymers and resins, polystyrene, polyacrylonitrile, polymethyl, methacrylate, Polytetra – fluoroethylene, polybutadienes and polychloroprene, polyesters, polycarbonates, polyimides, polyamides (Kevlar), polyurethanes, polyethylene, glycols, phenol – formaldehyde, urea – formaldehyde, melamine – formaldehyde and epoxy resins. 

Unit III
Properties of Polymers

Intrinsic properties – processing properties – basic idea of isomerism of polymers – configuration of polymer chain – geometrical structure – syndiotatic, isotatic and atatic polymers. 

Glass transition temperature: Definition – factors affecting glass transition temperature – relationships between glass transition temperature and (a) molecular weight, (b) melting point and (c) plasticizer – importance of glass transition temperature – heat distortion temperature. 

Molecular weight and size of polymers: Number average, weight average, sedimentation and viscosity average molecular weights – molecular weights and degree of polymerization – poly dispersity – molecular weight distribution in polymers – size of polymer molecules – kinetics of polymerization. 

Unit IV
Polymerisation Techniques Degradation and Uses of Polymers 

Polymerisation Techniques: Bulk, solution, suspension, emulsion, melt condensation and interfacial polycondensation polymerizations, Degradation: Types of degradation – thermal, mechanical, ultrasonic and photodegradation – photo stabilizers – oxidative degradation – antioxidants – hydrolytic degradation. Uses of polymers in electronics and biomedicine. 

Unit V

Polymer Processing 

Polymer processing: Plastics (thermo and thermosetting), elastomers, fibres, compounding, plasticizers, colorants, flame retardants. Compression and injection moudlings – film extrusion and calendaring – die casting and rotational casting – thermofoaming – reinforcing. 

Reference Books
1. V.R.Gowarikar, N.V. Viswanathan and Jayadev Sreedher, “Polymer Science”, Wiley Eastern Ltd., New Delhi, 1986.

2. B.K.Sharma, “Polymer Chemistry”, Goel Pub., House, Meerut 1989.

3. F.W.Billmeyer, “Text Book of Polymer Science”, 3rd edn., John Wiley and sons, New York, 1984.

4. P.Bahadur, N.V.Sastry, Principles of Polymer Science, II nd Edn., Narosa Pub. House Pvt. Ltd., New Delhi, 2005.

5. G.S.Mistra, Introductory Polymer Chemistry, New Age International Pub., New Delhi, 2005.

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 4MCH2E2
ELECTIVE COURSE II & III (B) – NANO CHEMISTRY

Objective

To understand the basic concept of nano chemistry
Unit I

Characterization and synthesis of nano particles

Introduction – importance and characterization of nanomaterials – stability of nanoparticles In solutions – synthesis of metal nanomaterials: Physical methods (Laser Ablation, Evaporation, sputtering and solvated metal dispersion) chemical methods (Thermolysis, Sonochemical approach, reduction of metal ions by hydrogen and methanol)

Unit II     
Nano materials and its properties 

Basic idea of nanoscience – 0D, lD, 2D, nano structures, synthesis of nano materials (chemical method, sol gel, co-precipitation, bottom – up, top down approaches) Size dependent properties of nanomaterials – optical magnetic and electrical properties. 

Carbon nanotubes: structure and characterization of single walled carbon nano tubes – properties and applications of nano tubes.

Unit III     
Nano material and its applications

Nanotubes – Nanocrystal shape – Sequestration of gases – destructive adsorption of environmental toxins – optical properties – Magnetic properties of nanoscale materials – diamagnetism, paramagnetism, ferromagnetism, and supermagnetism – Size dependent properties  (magnetic memory) and saturation magnetization – nanoparticles in polymers, inks fluids, dyes and catalysis – Nanocrystals as colorants, ultraviolet absorbers, electronics – biomedical applications – nano pipettes.  

Unit IV      
Instrumentation in Nanochemistry

Microscopic techniques for the characterization of nanomaterials – UV – Visible and fluorescences spectroscopy AFM, SEM, TEM, X – ray diffraction and microanalysis. 

Unit V   
Nanomaterials in industries   

Nanomaterials in fabric industry – communication sector satellites – food industry – automobiles​ – fuel efficiency, ceramic industry – high power magnets – TV – computer technology.
References

1. C.P.Poole and F.K.Owens Introduction to Nanotechnology, (2004).

2. T.Pradeep, Nano: The Essential, Tata McGraw Hill Publishing Company Ld., New Delhi, (20080.

3. Mick Wilson, Kamali Kannangara, Geoff smith, Michelle simmons, Burkhard Raguse, 1st Edn., Narinder Kumar Lijhara for overseas Press India Pvt Ltd., New Delhi, (2005). 

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 4MCH2E3

ELECTIVE COURSE II & III (C) – GREEN CHEMISTRY
Objective

To understand the basic concept of  green chemistry.  

Unit I

Introduction of Green Chemistry

The need for green chemistry – eco efficiency – environmental protection laws, challenges – pollution control and pollution prevention – green methods, green products, recycling of waste – green cleaning –green washing.
Unit II

Principles of green chemistry

 Twelve principles of green chemistry – inception of green chemistry – awards for green chemistry – international organizations promoting green chemistry. 

Unit III
Solvent Free Organic Synthesis

Solvent free organic synthesis – microwave assisted synthesis – microwave activation, microwave heating – advantages of microwave exposure and specific effects of microwaves – Organic synthesis under microwaves – benefits, limitations, equipments – Reactions on solid supports, phase transfer catalysis, solvent free esters saponification – Reactions without support or catalyst – examples – microwave assisted reactions in water – oxidation of toluene to benzoic acid. 

Unit IV
Designing Green Synthesis

Green Synthesis – Designing, Choice of starting materials, choice of reagents, choice of catalysts – bio catalysts, polymer supported catalysts, choice of solvents – Synthesis involving basic principles of green chemistry – examples – synthesis of adipic acid, methyl methacrylate, paracetamol – Ultrasound assisted reactions – esterification, reduction, coupling reactions. 

Unit V

Adverse effects of chemicals on health and environment
  Health and environment –heavy metals–arsenic– methods of removing arsenic from water, mercury ​–cadmium​ vanadium – uranium – beryllium – health impacts of lead – manganese – cobalt and nickel – thallium –tellurium –selenium –​environmental toxins.

References
1. Paul T. Anastas Green Chemistry

2. Sanghi A Shrivastav Green Chemistry.

3. M.Kidwai & Ahlavalia V.K.Green Chemistry

4. V.Kumar,An Introduction to Green Chemistry, Vishal Publishing Co., Jalandhar, 2007.

5. B.K.Sharma, Environmental Chemistry,GOEL Publishing House.
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II YEAR – III SEMESTER

COURSE CODE: 4MCH3C1
CORE COURSE X – ORGANIC CHEMISTRY – III

Objective 

To understanding the principle of UV, IR, Mass and NMR spectroscopy and their application in organic Chemistry. 

Unit I

Chiral optical and photochemistry
ORD – Cotton effect – type of ORD curves – (-haloketone rule – octant rule – applications to determine the configuration and conformation of simple monocyclic and bicyclic ketones.

Basic principles of photochemistry – Jablonskii diagram – Norrish-I and Norrish-II type reactions – Paterno buchi reaction – photochemistry of olefins and dienes, cis – trans isomers– photosensitization – photoreduction.

Unit II

UV, IR and Mass Spectroscopy 
UV Spectroscopy: Principle – absorption spectra of conjugated dienes – unsaturated carbonyl compounds – Woodward – Fieser rules.
IR Spectroscopy: Molecular vibrations – vibrational frequency – factors influencing group frequencies.

Mass Spectrometry: Principle – type of ions base peak – parent ion, metastable and Isotopic peaks – fragmentation – Mc Lafferty rearrangement – Retro Diels – Alder reaction.

Unit III
1H, 13C NMR Spectroscopy  
1H NMR Spectroscopy: Origin of NMR spectra – chemical shift – spin – spin coupling – coupling constant – first and second order spectra – spin – spin splitting – Relaxation time – simplification of complex spectra – deuterium substitution – spin decoupling – double resonance – shift reagents – nuclear overhauser Effect – CIDNP – NMR concept of aromaticity – FT Technique. 
13 C NMR Spectroscopy:  Assignment of signals – off–resonance decoupling.
Unit IV
Reagents in organic synthesis

Gilman's reagent (lithium dimethylcuprate), lithium diisopropylamide (LDA), Dicyclohexyl carbodiimide, l,3-dithiane, Woodward and Prevost method of hydroxylation. Merrifield resin, phase transfer catalysts. Free radicals: Formation, detection and stability of free radicals – free radical reactions – Barton, Sandmeyer, Gomberg, Bachmann, Ullmahn, Pschorr and Hundsdiecker reactions.

Unit V

Steroids: Classification – complete chemistry and stereochemistry of cholesterol,  male sex harmones – androsterone and testosterone – female sex harmones – oestrone, equilenin and progesterone.
Chromatographic Techniques Column, TLC, paper, GLC and HPLC.
 Text Books
1. John R.Dyer, Application of Absorption Spectroscopy, Prentice-Hall, 1987.

2. W.Kemp, NMR in Chemistry, A Multinuclear Inroduction, Macmillion, 1986.
3. Robert. M.Silverstein, Francis Webster, Spectrometric Identification of Organic Compounds, 6th edn John Wiley &Sons Inc 2004. 

4. I.L Finar, Organic Chemistry, Vol. II, ELBS 1975.
5. W.Klyne The Chemistry of Steroids, Reinhold 1953.  

Reference Books
1. P., Crabbe, ORD and CD in Chemistry and Biochemistry, Academic Press, 1972. Braithwaite and F.J, Smith, Chromatographic Methods, 4th edn., Chapman and Hall 1985.

2. Gurdeep Chatwal, Organic Chemistry of Natural Products, Volume: I Himalaya Publishing House, Mumbai.

3. Jerry March, Advanced Organic Chemistry, 4 1 edn., John Wiley and Sons, 2000.

4. P.Wetirli, Marchand Interpretation of 13 C NMR Spectra, VCH Weinheim, 1987.

5. Alta-ur Rahman, Nuclear Magnetic Resonance, Springer, Verlog, New York, 1986. 

♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 4MCH3C2

CORE COURSE XI – INORGANIC CHEMISTRY – III

Objectives 

To enable the students indepth study of spectral applications to the structural elucidation of inorganic compounds. 
Unit I

Electronic Spectra of Transition Metal Complexes 
d-d transition – charge transfer transition – selection rules – mechanism of beak down of selection rules – bandwidths and shapes – Jahn Teller effect – Orgel diagram – Tanabo – sugano diagram – evaluation of 10Dq and ( for octahedral and tetrahedral complexes of d2, d3, d7 and d8 configurations.
Unit II

Application of IR, Raman and Mass bauer Spectroscopy to the Study 
of Inorganic Compound
Application of IR and Raman spectra in the study of coordination compounds – application to metal carbonyls and nitrosyls – geometrical and linkage isomerism – detection of inter and intramolecular hydrogen bonding.
Mossbauer Spectroscopy
Mossbauer effect – resonance absorption – Doppler effect – Doppler velocity – isomer shift –magnetic hyperfine splitting-application of Mossbauer spectroscopy in the study of iron and tin complexes.

Unit III
Application of NMR and ESR Spectroscopy to the study of Inorganic Compounds 

NMR Spectroscopy: 31P, 19F and – NMR – Introduction – application in structural  problem –evaluation of rate constants – monitoring the course of reaction – NMR of fluxional molecules – NMR of paramagnetic  molecules – contact shifts and shift reagents.

ESR Spectroscopy: Principle – presentation of the spectrum – hyperfine splitting – evaluation of g-values – factors affecting the magnitude of g–values – zero field splitting – Kramer’s degeneracy. 
Unit IV
Lanthanides and Actinides 

Lanthanides – occurrence, extraction from ion exchange method, solvent extraction method. Physical and chemical properties – Electronic configuration – common oxidation state – Lanthanide contraction and its consequences – color of lanthanides, separation of actinide elements – separation of Pu from fission products – electronic configuration – oxidation slate– comparison of lanthanides and actinides.

Unit V

Molecular Rearrangements and Reaction of Co-ordinated Ligands 

Molecular rearrangement of four coordinated complex – six coordinated complexes – reaction at co-ordinated ligands – reaction due to metal ion polarization of co-ordinated ligands – hydrolysis of amino acid ester and amides and of peptides.
Text Books
1. F.Basalo and R.G. Pearson, Mechanism of Inorganic Reactions, 2nd End., Wiley New York, 1967

2. Adamson, Concept of Inorganic Photochemistry, Wiley, New York, 1-975.

3. S.F.A, Kettle, Coordination Chemistry – Ari Approach, Spectrum Academic publishers Oxford, 1996.

4. R.S Drago, Physical Methods in Chemistry, Saunder Golden Sunburst Series, W.B. Saunders company; London 1977.

5. I.Bertini et al Bioinorganic Chemistry, Viva Books private Ltd, Chennai, 1998.

Reference Books
1. Charles P.Poolee Jr. and Franck Owens, Introduction to Nanotechnology, Wiley – inter-science.

2. C.N.R.Rao, A.Muller and A.K.Cheetham, The Chemistry of Nano Materails – Synthesis, Properties and Application, Volumes land 2, Wiley – VCH – Verlag Gmoh & co ., Wilhelm, 2004. 

3. K.F.Purcell and J.C.Koltz, An Introduction to Inorganic Chemistry, W.B Saunders Company, Philadelphia, 1980.

4. Raymond Chang – Basic Principles of Spectroscopy, MC Graw Hill, New Delhi, 1971. 

5. Wahid U.Malik, G.D. Tuli and R.D.Madan, Selected Topics in Inorganic Chemistry, S.Chand & Co. Ltd., New Delhi, 2006.
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II YEAR – III SEMESTER

COURSE CODE: 4MCH3C3

CORE COURSE XII – PHYSICAL CHEMISTRY – III

Objective

To understand the principles of quantum chemistry and Macromolecules. 
Unit I

Photo and Radiation Chemistry

Physical properties of the electronically excited molecules – excited state dipole moments, pKa and redox potentials – photophysical processes in electronically excited molecules – Fluorescence, phosphorescence and other deactivating processes. Stern – Volmer equation and its applications – electronic energy transfer mechanisms – photosensitization and chemiluminescence. Experimental techniques in photochemistry – light sources – chemical actinometry – elementary aspects of photosynthesis, photochemical conversion and storage of solar energy. 

Unit II   
Basic Principles of Quantum Mechanics
Planck's explanation about black-body radiation – de-Broglie's concept of matter waves, Compton effect – Heisenberg's uncertainty principle and complementarity. Operators – Linear operators – Method of getting the following quantum mechanical operators – position, momentum, Kinetic energy, potential energy, total energy, angular momentum, raising and lowering and spin angular momentum. 

Unit III
Postulates of Quantum Mechanics 
Postulates of quantum mechanics – Hermicity and proving the quantum mechanical operators are Hermitian – Commutator algebra – evaluation of commutators – vanishing and non – vanishing commutators – Eigen function and Eigen Value – Expansion theorem – Orthogonality and normalization of wave functions. Derivation of Schrodinger wave equation– application of SWE to simple systems – free particle moving in one dimensional box.
Unit IV
Application of Quantum Mechanics to Simple Systems
Characteristics of wave function – average momentum of a particle in a box is zero-particle moving in a 3-D box – degeneracy – distortion – particle moving in ring – rigid rotator – spherical harmorics – simple harmonic oscillator – Hermite polynomials – radial wave function – radial probability distribution – shapes of various atomic orbitals. Need for approximation methods – Schrodinger equation for He atom and other many electron system.
Unit V

Macromolecules
Overview of polymers – types and properties of polymers – kinetics and mechanism of free radical, ionic, condensation and Zeigler – Natta polymerization processes, emulsion and suspension polymertization techniques – polymer molecular weight and its distribution – Molecular weight determination – osmotic pressure method – light scattering method – ultracentrifuge method and viscosity method. 
Text Books
1. A.K. Chandra, Introductory Quantum Chemistry, 4th Edn., Tata Mc Graw Hill Publishing Co, New Delhi, (1998).

2. R.K. Prasad, Quantum Chemistry, Revised 3rd Edn , New Age International Publishers, New Delhi (2006).

3. James.E. House, Fundamentals of Quantum Chemistry, 2nd Edn., Elsevier Publishers India Pvt. Ltd, New Delhi (2005).

4. IRA N.Levine Quantum Chemistry, 5th Edn., Prentice – Hall of India Pvt. Ltd, New Delhi (2006). 

5. K.K.Rohatgi Mukherjee, Fundamentals of Photochemistry, Wiley Eastern. 

Reference Books
1. P.W. Atkins,Molecular Quantum Mechanics,2nd Bdn. Oxford University Press, (1986).

2. Mick Wilson, Kamali Kannangara, Geoff smith, Michelle simmons, Burkhard Raguse, 1-st Edn.,Narinder Kumar.Lijhara for overseas Press India Pvt.Ltd, New Delhi (2005).

3. F.W.Billmeyer, Text Book of Polymer Science, 3rd Edn., Wiley – Interscience Publishers New York, (1984)

4. V.R. Gowariker, N.V. Viswahathan and J. Sreedhar, Polymer Science, Wiley Eastern Ltd., New Delhi (1986).

5. N.B.Hanny, Solid State Chemistry. 

♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 4MCH3P1

CORE COURSE XIII – PHYSICAL CHEMISTRY PRACTICAL – I
Objective 
To know about the practical applications of conductometry and potentiometry. 
I. Conductometric Experiments
i) Double displacement & acid base titration

a) NH4C1 – NaOH – Mixture of CH3COOH & HCl

b) NH4C1 – NaOH – Mixture of NH4C1 & HCl
ii) Precipitation titration

a) KCl – AgNO3 – KCl 
b) K2SO4 – BaC12 – K2SO4
iii) Determination of dissociation constant of weak acids.
iv) Determination of equivalent conductance of weak electrolyte at infinite dilution using    

      Kohlraush law.

II. Adsorption Experiments

Adsorption of Oxalic acid / Acetic and on charcoal.

III. Kinetic Experiments

i) Kinetics of alkaline hydrolysis of ester by conductometric method

ii) Perdisulphate and iodide ion reaction: study of Primary salt effect and determination of concentration of given KNO3.

IV. Potentiometric methods
i) Precipitation titration: Ag Vs halide mixture

ii) Redox titration: a) permanganate Vs iodide ion b) Ceric ammonium Sulphate Vs ferrous ion

iii) Determination of dissociation constant of weak acids and pH of buffer solutions.

iv) Determination of solubility product of sparingly soluble salts.

V. Titrations using pH meter

Determination of first, second and third dissociation constants of phosphoric acid. 

Reference
J.B.Yadav;“Advanced Practical Physical Chemistry”6th Edn.,Goel Publications,Meerut, 1986.
♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 4MCH3E1

ELECTIVE COURSE - IV & V (A) – CORROSION CHEMISTRY
Objective

To understand the importance of structural metals and its alloys, to prevent the corrosion and save their life. 

Unit I

Basic aspects of corrosion
Importance of corrosion studies – EMF and Galvanic series – Classification of corrosion – passivity – theories of passivity, criteria for selecting metals exhibiting passivity – oxidation of metals – high temperature corrosion. Forms of corrosion – definition, factors and control methods of various forms of corrosion such as pitting, inter-granular, dezincification, stress corrosion, crevice corrosion and corrosion fatigue, fretting corrosion, film form corrosion and erosion corrosion.

Unit II

Environmental aspects and electrolytic factors

Atmospheric corrosion – classification, factors influencing atmospheric corrosion – temporary atmospheric corrosion preventive methods. Corrosion in immersed condition – effect of dissolved gases, salts, pH, temperature on the rate of flow of corrosion. Underground corrosion – corrosion process in soil, factors influencing soil corrosion. Biological and marine corrosion – definition, mechanism and control methods.

Unit III 
Energy Conversion

Electrochemical energy conversion – thermodynamic reversibility – characteristic and performance criteria – battery terminology Gibb's equation – EMF – phenomena of polarization, battery terminology – energy density – power density – basic principles and criteria for selection of anodes and cathodes – different types of primary cells and secondary cells – applications of primary and secondary cells – types of electrolytes – aqueous, non-aqueous, molten salt and solid electrolytes.

Unit IV
Energy storage devices

Basic electrochemical reactions and performance characteristics of the following primary systems (1) Laclancy dry cell (2) Metal air cells such as Zinc/air. Iron/air and Aluminium/air. (3) Button cells – Zn – MnCO2. Mercuric oxide cells and Lithium cells. (4) Solid electrolyte cells (5) Activated battery – water activated battery such as Mg/AgCl and Mg/CuCl systems, Lead-Acid, Ni-Cd, Ni-Fe, Ni-Metal hydride and lithium – ion batteries – basic electrochemical reactions – charge/discharge characteristics – electrode design and separators– raw material characterizations – components and assembly of cells.

Unit V

Fuel cells

Introduction – types of fuel cells, advantages – thermodynamics and efficiencies – electro catalysis of hydrogen oxidation and oxygen reduction – porous electrodes. Types, current –voltage relationship – limiting current density, mercury porosimetry. Various fuel cell systems– alkaline, phosphoric acid, molten carbonate, solid oxide and solid polymer fuel cell systems.

References

1. D.Pletcher and F C Walsh, Industrial Electrochemistry, Vol. II, Blakrid Academic Professional, London, 1993.

2. D Jones, Principles and prevention of corrosion Macmillan Publications New York, 1992.

3. J J Meketta, Cathodic Protection Theory and practice, Marcel Dekker Publication, New York, 1993.

4. S N Banerjee, An introduction to corrosion and corrosion inhibition, Oxonian Press Ltd., New Delhi.

5. L L Shrier, Corrosion Vol I & II Goege Nouns Ltd., Southampton Street, London.

6. M G Fonlana & N D Greene, Corrosion Science and Engineering. McGraw Hill Book Co., New York.
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II YEAR – III SEMESTER

COURSE CODE: 4MCH3E2

ELECTIVE COURSE - IV & V (B) – MOLECULAR PHOTOCHEMISTRY

Objective

To understand the importance of structural metals and its alloys, to prevent the corrosion and save their life. 

Unit I

Photo Physical processes

Photo Physical processes in electronically excited molecules – Radiation less transitions – Jablonski diagram – Internal conversion and intersystem crossing. Fluorescence emission – Fluorescence and structure. Triplet states and phosphorescence emission – Photo physical kinetics unimolecular Processes.

Unit II

Photo reduction and oxidation reactions

Photo reduction and related reactions. Photo oxidation and Photo Oxygenation Nature and importance of singlet oxygen quenching on Fluorescence by oxygen. Cycle addition reactions Photo dimerisation, oxetane formation – Woodward – Hoffman rules, Chemiluminescence. 

Unit III
Photo Chemistry of transition metal complexes

Photo Chemistry of transition metal complexes – Photo substitution, photo rearrangement and photo redox reactions photo chemistry of metallocenes. Applications of Inorganic Photo chemistry in photo chemical conversion and storage of solar energy. 

Unit IV
Photochemistry of alkenes and carbonyl compounds

Photochemistry of alkenes and carbonyl compounds; Photooxygenation; Photochemistry of aromatic compounds; Photochemical isomerisation, addition and substitution; Photo – Fries rearrangement of ethers and anilides; Barton reaction, Hoffmann – Loefller – Freytag reaction, di-(-methane rearrangements; Singlet molecular oxygen reactions; Photo cleavages.

Unit V

Experimental techniques in photo chemistry

Experimental techniques in photo chemistry – Chemical actinometry – Ferrioxalate, uranyl oxalate, photochroic, Reinecke’s salt actinometeres – Lasers and their applications. 

References

1. K.K.Rohatgi Mukherjee, Fundamentals of photo chemistry. Wiley Eastern Ltd., 1988.

2. N.J.Turro, Molecular Photochemistry, New York W.A. Benjamin, 1966.

3. S. Arunachalam, Inorganic photochemistry, Kala Publications.

♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 4MCH3E3

ELECTIVE COURSE-IV & V (C) - PHARMACEUTICAL CHEMISTRY

Objectives

To enable the learners to know the fundamentals of Medicinal Chemistry, concept of chemotherapy and its agents.

Unit I

Fundamentals of Medicinal Chemistry

Introduction to the history of medicinal chemistry – Pharmacokinetics: Introduction to drug absorption, distribution, drug metabolism and elimination. Concept of prodrug and soft drug. Drug Design – Lead compounds, structure – activity relationship (SAR) and the development of Quantitative Structure Activity Relationship (QSAR). 

Unit II

Antibiotics and Antibacterials

Structural features and SAR of the following antibiotics – penicillin G, cephalosphorin and their semisynthetic analogs (β – lactam), streptomycin (amino glycoside), terramycin (tetracycline), erythromycin (macrolide) and chloramphenicol. 

Unit III
Chemotherapeutic agents

Antineoplasticagents: Classification, synthesis, assay, e.g., cyclophosphamide, ifosfamide, clorambucil, busulfan, decarbazine, methotrexate, azathioprine, 6-mercaptopurine, 5-fluorouracil and cisplatin.

Antitubercular drugs: Classification, synthesis, assay, e.g., chloroquine, primaquine, amadodiaquine, mefloquine and progunail pyrimethamine. 

Unit IV
Synthesis and Therapeutic action and SAR of Antihypertensive drugs

Nifedipine, Captopril, hydralazine, sodiumnitroprusside, clonidine, methyldopa and guanothidine. 

Unit V

Pharmaceutical Analysis
Principles, instrumentation and applications to the following: Absorption spectroscopy (UV, visible & IR). Principles and applications of NMR, Mass spectroscopy, Chromatographic methods – TLC, HPLC and GC. 
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II YEAR – IV SEMESTER

COURSE CODE: 4MCH4PR

PROJECT

Objective 

To gain the hands on experience of different instruments and will give the exposure of research potential. 
Project Work

1. Each learner can select for his/her research project in any one of the areas of chemistry in consultation with his/her guide and the Head of the Department.
2. The Project report should be submitted to the Principal through the Head of the Department of Chemistry on before major of every year. 
3. Each learner shall submit 2 copies of his/her project report for valuation.
4. The project report shall contain at least 25 pages excluding bibliography and appendices.
5. A Candidate shall be declared to have passed in each course if he / she secures not less than 40% marks in the University Examinations and 40% marks in the Internal Assessment and not less than 50% in the aggregate, taking Continuous assessment and University Examinations marks together. 

6. Failed candidates in the Internal Assessment are permitted to improve their Internal Assessment marks in the subsequent semesters (2 chances will be given) by writing the CIA tests and by submitting assignments. 

7. Candidates, who have secured the pass marks in the end-semester examination (U.E) and in the CIA but failed to secure the aggregate minimum pass mark (E.S.E + I.A.) are permitted to improve their Internal Assessment mark in the following semester and / or in University examinations. 

8. A Candidate shall be declared to have passed in the Project Work if he / she gets not less than 40% in each of the Project Report and Viva – Voce but not less than 50% in the aggregate of both the marks for Project Report and Viva – Voce. 

9. A candidate who gets less than 40% in the Project Report must resubmit the Project Report. Such candidates need take again the Viva – Voce on the resubmitted Project. 
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