Semester – I


    CORE -I


08PCH1401


INORGANIC CHEMISTRY – I

UNIT– I




(18)

1.1
Ionic Bond and Crystal Structure: Radius ratio rules – Calculation of limiting ratio rules for C.N.3 to 6. Classification of ionic structures – AX type (ZnS, NaCl, NiAs, CsCl) structures, AX2 (CaF2, TiO2, CdI2).

Lattice energy – Born-Lande equation derivation – significance. Schottkey and Frankel defects – Metal excess defects. F-Centre. Metal deficiency defects – Positive ion deficiency – extra interstitial negative ions. Semi conductors, transistors and rectifiers, photovoltaic cells.

UNIT – II




(18)
2.1
Covalent and Coordinate Bonds: 
M.O. theory – Symmetry and overlap – construction of molecular orbitals in homo and hetero nuclear diatomic molecules. Electron density contour diagrams in H2 and F2. Comparison of V.B and M.O theories. Linnet’s double quartet theory.

2.2
Crystal field theory – Splitting of d-orbitals in Oh summary – Strong and weak fields – CFSE – Calculation. Splitting in Td symmetry and tetragonal symmetry. Differences between symmetries – John Teller distortion – splitting pattern in square planar, Factors affecting the magnitude of 10 Dq. Nature of the ligands – Spectrochemical series, Jorgensen’s relation. Pi bonding and M.O. theory – Ligands with filled and empty pi orbitals – effects on 10 Dq. Nephelauxetic effect – Magnetic Properties.

UNIT – III




(18)
3.1
Organometalic compounds: Complexes of ( - acceptor ligands: Carbonyls – 18 e– rule – application to structure of carbonyls (simple & poly nuclear). carbonylate anions, carbonyl anions, carbonyl hydrides, isolobal fragments – Nitrosyl Complexes – Preparation. Bridging and terminal nitrosyls, bent and linear nitrosyls. Dinitrogen complexes.

3.2
Carbon pi donar Complexes: Synthesis, Structure and bonding of olefin, alkyne and allyl complexes. Metallocenes – Stability and Reactivity. Molecular orbital concept of metallocenes.

UNIT–IV                                                        (18)                                     
4.1
Acid – Bases: Usanowich concept – generalised acid–base concept – Steric and solvation effects – measure of acid-base strength. HSAB Principle – classification of acids and bases as hard and soft – E and C parameters - symbiosis – theoretical basis of hardness and softness.

4.2
Non-aqueous solvents – Differentiating and levelling solvents – salvation number – medium effect – pH measurement in non-aqueous media – liq. NH3, SO2, H2SO4, HCN, HF as solvents.

4.3
Photochemistry of Coordination Compounds: Photochemical Reactions of coordination and organo-metallic compounds – Photo oxidation, reduction, substitution and photoisomerisation reactions. 

UNIT – V                                                         (18)

Nuclear Chemistry

5.1
Nuclear Properties: Modes of radioactive decay: ( and ( decay, orbital electron capture, nuclear isomerism, internal conversion.

5.2
Detection and determination of radioactivity:  Cloud chamber, Nuclear emulsion, Proportional Counter, Geiger-Muller Counter – Scintillation and Cherankov Counter. 

Particle accelerators:  Linear, - Cyclotron, Synchrotron - Nuclear reactors – Character. 

5.3
Nuclear Reactions:  Transmutation, Stripping and pick-up, Fission, Fusion, Spallation and fragmentation reactions.  Scattering reactions – Sources of neutrons – Neutron activation and isotopic dilution analysis.  

References:

1. Bodie E. Douglas and Darl H. Mc Daniel – “Concepts and Models in Inorganic Chemistry”, Indian Ed., 1970, Oxford & IBH Publishing Co., New Delhi    (Unit I).

2. J.D. Lee – “A new concise Inorganic Chemistry”, 4th Ed., ELBS, 1995 (Unit II).

3. G. Friedlander, J.W. Kennedy and J.M. Miller – “Nuclear and Radiochemistry”,         (Unit III).

4. Keith F. Purcell and John C. Kotz – “Inorganic Chemistry”, Saunders Golden Sunburst Series, W.B. Saunders Company, Philadelphia, (Unit IV).

5. Cotton and Wilkinson – “Advanced Inorganic Chemistry”, 5th Ed., John Wiley & Sons, New York (Unit V).

6. W. Kain and B. Schwederaki – “Bioinorganic Chemistry: Inorganic Elements in the Chemistry of Life”,  John Wiley & Sons, New York (Unit IV).

7. James E. Huheey, Ellen A. Keiter and Richard L. Keiter – “Inorganic Chemistry Principles of Structure and Reactivity”, 4th Ed., Addison, Wesley, New York                      (Unit I & V).

8. H.J. Arnikar – “Essential of Nuclear Chemistry”, 4th Ed., Wiley Eastern Limited.

9. S. Glasstone – “Source Book on Atomic Energy”, 3rd Ed., East West Press Pvt. Ltd., Madras.
Semester I  
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      08PCH1402






ORGANIC CHEMISTRY – I

UNIT – I 




(18)

Nomenclature and reaction intermediates

1.1 Nomenclature of organic compounds – IUPAC nomenclature of linear and branched alkanes, alkenes, polyenes and alkynes with and without functional groups - Naming of heterocyclic compounds having not more than two hetero atoms such as oxygen, nitrogen and sulphur – Nomenclature of alicyclic, bicyclic and tricyclic compounds with and without single functional group.

1.2 Reaction intermediates:  Free radicals, carbenes, nitrenes , carbanions, carbocations and arynes – generation, statibility, structure and reactivity – non classical carbocations.

1.3 Reaction mechanism:

Correlation analysis: Linear free energy relations – Hammett equation – significance of sigma and rho – applications –Taft- Grunwald – winstein equations and their applications.

UNIT – II




(18)
Organic Stereochemistry – I

2.1 Optical Isomerism – Principles elements of symmetry – concept of chirality  – Newmann, Sawhorse  and  Fisher  Projection  formulae  –  representation and

interconversions.  Optical isomerism of lactic and Tartaric acids – Configurational nomenclature – D and L & R – S notations of acyclic and cyclic chiral compounds – Stereochemistry of allenes, spiranes, and biphenyls. Definition of Prochirality – Asymmetric synthesis – Cram's Rule – Prelog’s Rule.

2.2
Dynamic stereochemistry:-

Quantitative correlations between conformation and reactivity.  Weinstein_ Eliel equation – Curtin_Hammett principle – Conformation and reactivity of mono and di subsitituted  cyclic systems – Saponification of ester – Esterification of an alcohol – Chromic acid oxidation of cyclohexanols – Neighbouring group participation – Deamination of           2-amino cyclohexanol – Sharpless asymmetric epoxidation –  stereospecific and stereoselective reactions.

UNIT – III




(18)
3.1 Aromaticity of compounds:
Defination of aromaticity – Huckel's and Craig's Rules – ring currents – Non-benzenoid aromatic compounds – Aromatic character in 3,5 and 7 membered ring compound – Anti-aromatictity – systems with 2,4,6,8,10,14 and 18 electrons Azulene - Annulenes – Sydnones – Alternant and non alternant hydrocarbons. Homoaromaticity 

3.2
Elimination Reaction :
E1, E2, E1CB and Ei mechanisms – Stereochemical aspects of elimination reactions – Hoffman and sayzeff rules – Bredt’s rule – competition between elimination and substutution reactions -  Chugaev reaction – dehydration of alcohols – dehydrohalogenation – Hoffmann degradation – Cope elimination.

3.3
Heterocyclic Compounds:
Synthesis and reactions of azoles – Imidazole, Oxazole and Thiazole.

Synthesis and reactions of Azepine, Oxazine, Thiazine and Pyrazine.

UNIT – IV
4.1 Methods of determining reaction mechanism:
Energy profile diagrams - Thermodynamic and kinetic control of organic reactions – intermediate versus transition state - isotope effects – kinetic and non – kinetic methods of determination of reaction mechanisms – product analysis and its importance – cross over experiment – isotopic labeling studies –stereochemical studies –substituent effects.

4.2
Terpenoids: 

Structural elucidation and synthesis of 
[image: image1.wmf]a

- Pinene, camphor and Zingiberene.

UNIT – V

5.
Natural Products:
5.1 Carbohydrate: Polysaccharides – structure of starch and cellulose, configuration and conformation of carbohydrates –photosynthesis of carbohydrates.

5.2 Peptides and protein:







Classification of proteins - Primary, Secondary, Tertiary and Quarternary structures of proteins - C- Terminal and N – Terminal analysis of proteins – Denaturation of proteins.

5.3 Nucleic acids:









Chemistry of nucleic acids – structure and properties - biological implication and replication of DNA and RNA – types of RNA and their functions.

References :

1. R. Panico, W.H. Powell, L. Jean, C.Richer, “A guide of IUPAC nomenclature of  organic compounds”, (1993).

2. Jerry march – “Advanced organic chemistry reactions mechanism and sturcure”, 4th Ed., (2006), Wiley India Pvt. Ltd.

3. F.A. carey and R.J. Sund berg – “Advanced organic chemistry” Vol. I and II

– 3rd Ed., (1984), Plenum Publications.

4. Raj. K. Bansal – “A Text Book of Organic Chemistry” Revised 4th Ed.,(2005), New Age International Publishers Ltd., New Delhi.

5. P.S. Kalsi – “Stereochemistry conformation and Mechanism”, 6th Ed., (2005), New Age International Publishers Ltd., New Delhi.

6. Ernest. Eliel and Samuel H. Wilen – “Stereochemistry of Organic Compounds” – Wiley Student Ed., (2006). John Wiley and Sons Pvt. Ltd., Singapore.

7. T. Nasi Puri – “Stereochemistry of Organic Compounds”, Revised Ed., (2005), Wiley Eastern Ltd. 

8. Raj. K. Bansal – “Heterocyclic Chemistry”, 4th Ed.,(2005), New Age International Publishers Ltd., New Delhi.

9. I.L. Finar – “Stereochemistry and the Chemistry of Natural Products”, Vol-2, 5th Ed., (2006). Dorling Kindersley (India) Pvt. Ltd.

10. Peter Sykes – “A Guide Book of Reaction Mechanism”, 5th Ed., (2005).

11. Gurdeep Chatwal – “Organic Chemistry of Natural Products”, Vol. I & II, Revised 5th Ed., (2005), Himalaya Publishing House.
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CORE -III
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       PHYSICAL CHEMISTRY – I






UNIT - I                                                                          (18)
  Introduction to Classical Mechanics and Exact Quantum Mechani​cal Result

1.1.
Classical mechanics – General principles, basic assumptions, postulates of                                classical mechanics, conservation laws, D’Alembert’s  principle, Lagrange’s and Hamilton’s equations of motion (no derivation).

1.2.
Operators- algebra of operators, commutation relations, commutators,linear, angular         momentum, Laplacian, Hermitian, Hamiltonian and Ladder operators, eigenvalues and eigenfunctions, Hermitian property of operators,   orthogonality and normalization.

1.3. 
Postulates of quantum mechanics – discussion of the Scrodinger wave equation to           simple systems viz., particle in a box – one and three dimensional,quantum numbers,  harmonic oscillator-zero point energy, Bohr’s Correspondence principle, rigid -rotator-rotational and vibrational quantum numbers, Hydrogen and hydrogen like atoms(He+ and Li2+), significance of n,l and m, shapes  of atomic orbitals – radial and angular probabil​ity distribution functions.   

                                                     UNIT - II                                                          (18)

Application of Quantum Mechanics to Multiectronic Systems

2.1. 
Approximation methods - linear variation principle, application to hydrogen and 
he​lium atoms, perturbation method for non degenerate systems, application of perturbation theory to helium atom,  

2.2 
Two electron systems – symmetric and antisymmetric wave functions, spin of             electrons and Pauli’s principles and Slater determinant, self consistent field theory - Hartrees theory, Hartree-Fock-Self-Consistent field theory,  Slater type orbitals – slater rules, or​bital energies.

2.3. 
Theory of chemical bonding(diatomic molecules) – Born-Oppenheimer approximation, LCAO – MO and VB treatments of the hydrogen molecule, Huckel molecular orbital(HMO)  theory and its applications to conjugated systems –ethylene, allyl radical and butadiene(linear) principle of hybridization – sp, sp2 and sp3.
                                                                         UNIT-III                                                           (18)
Chemical Kinetics I
3.1 
Kinetics of opposing, consecutive and parallel reactions. Theories of reaction rates-simples collision theory - absolute reaction rate theory (ARRT) to simple unimolecular  and bimolecular processes - potential energy surfaces - kinetic isotopic effect.

3.2 
Theory of unimolecular reactions - Lindemann's theory - Hinshelwood theory - treatment of KRR theory, Slater's treatment.
3.3  
Principles of microscopic reversibility, steady state approximation - Chain reactions -    thermal and photochemical reactions between hydrogen and halogens, gas phase auto          oxidations, explosions - hydrogen - oxygen reaction.

UNIT-IV                                                            (18)

Chemical Kinetics II
4.1 
Factors influencing reaction rates in solution - application of ARRT to solution        kinetics effects of solvents, double sphere and single sphere model and effect of ionic strength - influence of pressure on rates in solution - significance of volume of activation - substituent effect - LFER - Hammett and Taft equations.
4.2 
Homogeneous catalysis: Acid - base catalysis - Hammett - Deyrup acidity function - ronsted relation - Enzyme catalysis - mechanism of single substrate reactions - Michaelis - Menten law - influence of pH and temperature.

4.3 
Fast reactions: Luminescence and energy transfer processes - study of kinetics by stopped flow technique, relaxation methods T and P Jump methods flash photolysis and magnetic resonance method.

        UNIT- V                                                               (18)

 Surface Phenomena

5.1 
Adsorption and free energy reaction relation at interfaces - physisorption and     chemisorption - potential energy diagrams, Lannard - Jones plot, Langmuir, B.E.T. isotherms - Surface area determination - Heat of adsorption, determination Adsorption from solution, Gibbs adsorption isotherm - solid - liquid interfaces - wetting and contact angle - solid gas interfaces - soluble and insoluble film.
5.2 
Surface tension - methods of measuring surface tension - electrical phenomenon  at Interfaces, including eletrokinetic, micelles and reverse micelles : Solubilisation, Micro - emulsions. Application of photoelectron spectroscopy. ESCA and Auger Spectroscopy to the study of surface.
5.3 
Role of surface in catalysis - semiconductor catalysis, n and p type surfaces - kinetics of surface reactions involving adsorbed species - Langmuir -Hinshelwood mechanism, Langmuir - Ridel mechanism and Ridel - Eley mechanisms.
REFERENCES

1.
F.L.Pillar,Elementary Quantum Chemistry, McGraw Hill,1970

2.
A.K.Chandra, Intriductory Quantum Chemistry, Third Edition Tata – McGraw Hill, 1990.

3.
R.K.Prasad, Quantum Chemistry, Third Reprint, New Age International Ltd.

4.
H.Goldstein, Classical Mechanics, Adison – Wesley Publishing company, 1956.

5.
K.J.Laidler, Chemical Kinetics, Third Ed., Tata-mcGraw Hill

6.
I.Amdur and C.G.Hammes, Chemical Kinetics, Principles and selected topics, McGraw Hill, 1996 

7.
W.J.Moore,Physical chemistry, 5th edition Orient Longman (1972)

8.
P.W.Atkins, Physical chemistry, E.L.B.S., 6th edition (1978).
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       PHYSICAL CHEMISTRY – II

        UNIT – I          
                   

                   (18)
Elements of Group Theory
1.1
Introduction – Symmetry elements, Symmetry operations , n-fold Proper axis of symmetry, Centre of Symmetry, Plane of Symmetry, n-fold Improper axis of Symmetry , Group, Rules for forming a Group, Finite Group, Infinite Group, Abelian Group, Cyclic Group, Sub Groups, Group  Multiplication Table –​​ Class and Similarity transformation.


1.2   

Point Group – Method of Assigning Point Group, Matrix Representation Theory – Matrix Representation of Symmetry operation, Reducible and Irreducible Representations. 


1.3 
The Great Orthogonality Theorem – Properties of Irreducible Representation –    
 Construction of Character Table for C3V, C 2V Point Groups – Explanation of Character Table – Correlation Table .






   Unit – II
                  


 (18)
Application of Group Theory 
2.1 
The Direct Product and its Applications, Applications of Group theory to
Spectroscopy – Vanishing of Integrals, Symmetry selection rules for rotational, Vibrational, Raman and electronic spectroscopy. 

2.2 
Infra red Spectroscopy – Reduction Formula – Determination of Normal Modes of Vibration  and IR activity for H2O and NH3 Molecule, Vibrational Raman Spectroscopy for H2O and NH3 Molecule, Electronic Spectra of Formaldehyde. 


2.3 
Hybridisation Schemes of Orbitals ( sp3,sp2,dsp2 ,sp3d2), Projection Operator – Symmetry Adapted Linear Combination  (SALC) Procedure. SALC Procedure for butadiene.

Unit – III
                  

(18)

Ionics  
3.1
Transport of ions in solution - Debye - Huckel Onsager theory - Debye -Falkenhagen and Wiens effects - extension to Debye Huckel Onsager theory.
3.2 
Activity of ions in solutions - Experimental determination - Debye -Huckel limiting law, activity coefficient at higher concentration - Bjerrum model.
3.3
Electrochemical energy - storage systems - primary and secondary batteries - fuel cells.





UNIT-IV                                                        (18)
      Electro Kinetic Phe​nomena and Electrode Kinetics 

4.1. Electrical double layer potential – Theory of multiple layers at electrode – 
Helm​holtz,Goy- Chapmann, Stern models, electrokinetic phenomena  – electro​phoresis,  electrosomosis streaming potential and  sedimentation potential, electro capil​lary  phenomena .

4.2
Process at Electrode – Rate of Charge Transfer- Current Desity – Butler Volmer equation – Tafel  equation
4.3..
Principles of Electro deposition of Metals, Electro chemical corrosion of Matels – Construction and use of Pourbaix and Evans diagrams and Prevention of Corrosion – Electro Chemical oxidation and Reduction   




    UNIT-V




(18)
Polymer Chemistry
5.1      Kinetics of polymerization:  Kinetics of free radical chain polymerization – Equation for kinetic chain length – Degree of polymerization – Chain transfer reactions – Kinetics of free radical copolymerization, Cationic polymerization, Anionic polymerization, Poly condensation – Non catalysed poly condensation – Acid catalysed poly condensation.
5.2.  Glass transition temperature:  Definition – Factors influencing glass transition temperature – Tg and Molecular weight – Tg and plasticizers, Tg and crystalline melting point,Tm – Importance of Tg – Determination of Tg – Dilatometric method, Calorimetric method.
5.3   Molecular weight determination and Characterization:  Number average, weight average concepts – Molecular weight determination – Viscometry, Vapour phase Osmometry, Light scattering method – Analysis of polymers by IR and X-ray diffraction methods.
REFRENCES 
1.
F.A.Cotton, Group theory and it’s Application to Chemistry. 2nd Edn. Wiley – Eastern Press.


2.
K.V.Raman Group theory and it’s Application to Chemistry. Tata McGraw –Hill Publishing Company Limited New Delhi.

3.
L.I.Antropov theoretical electrochemistry, Mir Publishers, Moscow.

4.
D.R.Crow, Principles and applications of electrochemistry, 3rd edition Chapman and Hall, London

5.
John Albery, Electrode Kinetics, Clarendon press, oxford, 1975.

6.
P.H.Rieger, Electro Chemistry, Prentice Hall, U.S.A.,1987

7.
F.W.Billmeyer, Text book of Polymer Science, 3rd edition.


8
V.R.Gowariker, N.V.Viswanathan and Jayadv Sreedhar- Polymer Science : New Age International Ltd., 1996
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SPECTROSCOPY – I

UNIT – I





(18)
1.1
Molecular spectroscopy:
 Interaction of radiation with molecules – Einstein coefficient of absorption and transition probabilities – basics selection rules – representation of spectra – the width and intensity spectral transitions – oscillator strength.

1.2
Electronic spectra: 

Born – oppenheimer approximation – vibrational course structure – Frank – Condon principle – dissociation energy – rotational fine structure of electronic vibrational transitions – Fortrate diagram – predissociation.

Terms, states and microstates of atoms and ions – Derivation term symbols (p2 and d2) spectroscopic terms – L-S coupling and JJ coupling – effect of interelectronic repulsion and spin-orbit coupling – Racah parameters B and C – selection rules and the breakdown of selection rules – mixing of orbitals – Orgel diagram for dn weak field systems – Tanabe – Sugano diagrams – prediction and assignment of transitions – calculation of B and 10 Dq for simple octahedral complexes of Co and Ni- charge transfer specra.

UNIT – II





(18)
2.1
IR spectra:
Vibration spectra – selection rules – harmonic and anharmonic oscillators – overtones – Fermi resonance, combination bonds rotation – vibration spectra of diatomic molecules – transition for the rigid rotor – coupling of rotation and vibration – linear and perpendicular bonds – Fourier transform of IR spectroscopy. PQR – branches.

2.2
Raman Spectra: 

Raman effect – elastic and ineleastic scattering – selection rules – pure rotational Raman specta – polarization of light and Raman effect – mutual exclution principle – Fermi resonance – laser Raman spectroscopy.

UNIT – III





(18)
3.1
UV and visible spectroscopy: 

Correlation of energy change with electronic transactions – woodward – Fieser – Scott rules – application to dienes, trienes and polyenes – unsaturated carbonyl compounds – conjugated cyclic ketones – acetophenones – benzene and its substituted derivatives – other aromatic and heterocyclic systems – stereochemical factors affecting electronic spectra of biphenyl – cis-trans isomers – angular distortion and cross conjugation. 
3.2
IR spectroscopy: 

Types of stretching and bending vibrations – characteristic group frequencies – organic structure determination – finger print region – hydrogen bonding – conformational aspects of cyclic 1,2 – and 1,3-diols.

UNIT – IV





(18)
4.1
Combined use of IR and Raman spectroscopy in the structural elucidation of N2O, H2O, ClF3, NO3-, ClO3- - Effect of coordination on ligand vibrations – uses of group vibrations in the structural elucidation of metal complexes of urea, cyanide, nitrate and sulphate – Effect of isotopic substitution on the vibrational spectra of molecules – vibrational spectra of metal complexes.
4.2
Mossbauer Spectroscopy: 

Mossbauer transition and Doppler effect – isomer shift – quadrupole effect – magnetic effect on spectra – simple application to iron and tin compounds.


4.3
Photoelectron Spectroscopy:
 Basic principles – UPES, XPES, and AES – valence and core binding analysis – Koopman’s theorem – ESCA and Anger spectroscopy.

UNIT – V





(18)
5.1
Photochemistry: 

Photo physical process in electronically excited molecules – Jablonski diagram – photochemical laws – quantum yield – fluorescence – Phosphorescene chemiluminescence.

5.2
Characteristics of photo reactions – photo oxidation – Norish type –I and II reactions – photochemistry of alkenes, dienes, ketones, enones and aromatic compounds – photosensitization – photo addition – Barten reaction – Patterno – Buchi reaction.

5.3
Photochemistry of inorganic compounds – photo redox – photo substitution reactions – photochemistry of organometallic compounds – metal carbonyls and compounds with metal-metal bonding.

References:

1.
A. Abdul Jameel – “Application of Physical Methods to Inorganic Compounds”, Jan Publications, (2007).

2.
P.S. Kalsi – “Spectroscopy of Organic Compounds”, 6st Ed., New Age International Publishers. (2004). 

3.
H. Kaur – “Spectroscopy”, 3rd Ed., Pragati Prakasan Publications, Meerut, 2006. 

4.
E.A.V. Ebsworth, W.H. Rankin, Cradock – “Structural Methods in Inorganic Chemistry”, ELBS, 1987.

5.
R.S. Drago – “Physical Methods in Chemistry”, W.B. Sounders.
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 INDUSTRIAL CHEMISTRY

   UNIT – I


                 (18)

1.1. Paints:  Paint – definition – classification of paints based non their applications – constituents – Requisites of a good paint

1.2. Pigments:  Definition – composition, characteristics and uses of white lead, Zinc oxide Lithopone and TiO2 – Blue pigments – Ultra marine blue – characteristics – uses. Red pigments – red lead –characteristics and uses. Green pigments – chrome green, Guigwet’s green and chromium oxide – characteristics and their uses.

1.3. Varnishes: Definition – constituents of varnish – characteristics of a good varnish – uses – Japans varnish . Enamel – definition – Types – Ingredients and uses.

     UNIT – II


                         (18)

2.1
Ceramics: Definition, classification of ceramics, general properties of ceramics – permeable (porous) and impermeable (non porous wares) – Basic raw material – Manufacture - applications of colour to pottery. 

2.2
Glass :
 Definition – physical and Chemical properties of glass – raw materials – Manufacture - types of glasses.

2.3
Cement:  Raw materials – Portland cement – composition – types of Portland cement – Manufacture –Uses of Cement – Cement Raw Materials in India – Growth of Cement Industry in India.

     UNIT – III


                        (18)

3.1
Soap: Definition – General consideration in soap making – manufacture of soap –   toilet and transparent soaps.

3.2
Dyes:  Definition – classification of dyes – Based on chemical constitution – and Mode of Applications – Examples for each Class - uses .

3.3
Detergents: Definition – classification of face active agents – anionic detergents - - cationic detergents – shampoo – raw materials

     UNIT – IV


                        (18)

4.1
Drugs: Definition sources of drugs – some important drugs – aspirin – phenacetin – paracetamol – penicillin – chlormycetin – (structure and preparation not necessary)

4.2
Organic diagnostic reagents – definition – uses – sodium diatrizoate, phenol red Evans blue, Indigo carmine, methylene blue, xylose, Histamine and sodium benzoate (structure and preparation not necessary) – uses.

4.3
Organic pharmaceutic acids – Definition – preservatives – antioxidants – flavouring agents – colouring agents – sweeting agents - Emulsifying agents and stabilising agents – examples for each class – uses (structure and preparation not necessary)

   UNIT – V


                          (18)

5.1
Refractories :- Introduction, Classification – Properties – Manufacture – Fire clay bricks – manufacture -Uses

5.2
Adhesives: definition – classification of adhesives – animal glue – preparation- uses – protein adhesives - starch adhesives – preparation – uses.

5.3
Enamels : Introduction - Raw Materials – Manufacture and Applications
5.4
Explosives : Definition – Classification – Characteristics of explosives – Nitro cellulose, T.N.T. Picric acid, Gun Powder, Cordite and Dynamite.
References:

1.
B.K. Sharma – “Industrial Chemistry”, 1st Ed., (1983), Goel Publication, Meerut.

2.
B.N. Charabarthy – “Industrial Chemistry”, 1st Ed., Oxford and IBh Publishing.  New Delhi.

3.
P.L. Soni – “Text Book of Organic Chemistry”, 26th Ed., (1994), S. Chand & Co, New Delhi.

4.
Arun Bahl and B.S. Bahl – “Text Book of Organic Chemistry”, 11th and 18th Ed., (2006), S. Chand, New Delhi. 

5.
V.P. Gowariker and N.V. Viswanathan – “Polymer Science”, 1st Ed., Wiley Easter Pvt. Ltd., New Delhi.

6.
Ghosh, Jayashree – “Text Book of Pharmaceutical Chemistry”, 3rd Ed., (1997, 1999), S.Chand & Co. Ltd., New Delhi.

7.
Lakshmi. S – “Pharmaceutical Chemistry”, 3rd Ed., (1995), Sultan Chand & Sons, New Delhi.

8. 
Rajasekaran, VN. – “Pharmaceutical Chemistry”, 1st Ed., (2003), Sun Publications – Chennai.

9. 
Krishnamoorthy, P. Vallinayagan & K. Jaya Subramanian – “Applied Chemistry”, 2nd Ed., (1999, 2001), Tata MaGraw-HillPublishing Co. Ltd., New Delhi
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ORGANIC CHEMISTRY – II

UNIT – I

1.1 Aliphatic nucleophilic substitution:
SN1, SN2 and SNi mechanisms – effect of substrate structure, leaving group, attacking nucleophiles and solvent – neighbouring group participation – substitution at allylic carbons and reactivity - Ambident nucleophiles.

1.2
Aromatic nucleophilic substitution:

 Unimolecular bimolecular and benzyne mechanisms.  Naming reactions such as Zeilgler alkylation, Sandmayer, Gomberg, Ullmann and Chichibabin reactions.

1.3
Aliphatic Electrophilic substitution :
SE1, SE2 and SEi mechanisms – effect of substrate structure, leaving group, attacking electrophiles and solvent –Stork - Enamine reaction – Halogenation of aldehydes and ketones.

UNIT – II
2.1
Pericyclic Reactions:-


Concerted reactions – stereochemistry – orbital symmetry and correlation diagram – Frontier molecular approach – Woodward & Hofmann rule – electrocyclic reactions – cycloaddition reactions & selection  rules – sigmatropic rearrangements & selection rules with simple molecules – 1,3 and 1,5 hydrogen shifts –Cope and Claisen rearrangements.

2.2
Reduction and oxidation reactions:

Reduction reactions with LiAlH4, NaBH4, tritertiary butyloxy aluminium hydride, sodium cyano borohydride, trialkyl tin hydride, lithium di isopropyl amide, Gilman's reagent, Hydrazines, MPV reduction, Clemmensen reduction and Wolff-Kishner reduction. Oxidation with chromyl chloride, periodic acid, selenium dioxide, lead tetra acetate, Osmium tetra oxide and H2O2 - Oppanauer oxidation.

UNIT- III
3.1
Addition reactions:
Addition to carbon – carbon multiple bonds – Electrophilic addition, nucleophile and free radical additions, orientation and reactivity – Birch reduction, Hydroxylation, Hydroboration, Expoxidation, Diel's – Alder reaction.  Michael addition, Ozonolysis, 1,3 – dipolar addition reaction.

3.2
Name reacations:
Mannich,Cannizaro and  Crossed Cannizaro, Stobbe, Benzoin, Grignard reaction and Rosenmond reductions -  Darzen's Glycidic ester condensation and Wittig  reactions.

UNIT – IV
4.1
Molecular rearrangements and Vitamins:
Wagner – Meerwin, Dienone – Phenol, Wolf, Lossen, Schmidt, Benzidine -  

Bayer –Villiger, stevens, Wittig and Favorski rearrangments.
4.2
Vitamins:


Physiological importance – Structural elucidation of  Pyridoxine and L-Asccorbic acid.

UNIT - V

5.1
Steroids: 

Classification – Structural elucidation of chlolestrol (synthesis not required) – Structural elucidation and synthesis of vitamin D Oestrone, progesterone, ergosterol, stigmasterol and equilenin. Classification and functions of prostaglandins – conformation of steroids – Biosynthesis of cholestrol

5.2
Alkaloids:
Structural elecidution, and medicinal values of quinine – reserpine- morphine – cinchonine and papaverine. (Synthesis not required)

References:
1. Jerry march – “Advanced organic chemistry reactions mechanism and sturcure”, 4th Ed., (2006), Wiley India Pvt. Ltd.

2. F.A. carey and R.J. Sund berg – “Advanced organic chemistry” Vol. I and II

– 3rd Ed., (1984), Plenum Publications.

3. S.P. Shukla and G.L.Trivedi – “Modern Organic Chemistry”, Millinium Ed., (2000) Rajendra Ravidra Printers Pvt. Ltd., New Delhi.

4. Raj. K. Bansal – “A Text Book of Organic Chemistry”, Revised 4th Ed.,(2005), New Age International Publishers Ltd., New Delhi.

5. Jagadamba Singh and Jaya Singh – “Photochemistry and Pericyclic Reactions” Revised 2nd Ed., New Age International Publishers Ltd., New Delhi.

6. I.L. Finar – “Stereochemistry and the Chemistry of Natural Products”, Vol-2, 5th Ed., (2006). Dorling Kindersley (India) Pvt. Ltd.

7. R.O.C. Norman – “Priciples of Organic Synthesis” – 2nd Ed., (1986), Chapman and Hall Publications, New York. 

8. O.P. Agarwal – “Reactions and Reagents in Organic Chemistry”, 5th Ed., (2005), Goel Publishing House, Meerut.

9. J.N. Gurtu and R.Kapoor – “Organic Reactions and Reagents”, 1st Ed., (1988), Sultan Chand Company Pvt. Ltd.

10. Gurdeep Chatwal – “Organic Chemistry of Natural Products”, Vol. I & II, Revised 5th Ed., (2005), Himalaya Publishing House.
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SPECTROSCOPY – II

UNIT – I

1.1 NMR spectroscopy: spin and magnetic moment of nuclei – Larmor precession – relaxation processes – chemical shift of 1HNMR – spin-spin coupling – Fourier transformation of NMR – multiple pulse nmr – chemical exchange – evaluation of thermodynamic parameters in simple systems.

1.2 Chemical and magnetic non-equivalence – first and second order proton spin-spin splitting – coupling constant – dependence of J on dihedral angles – vicinal and geminal coupling – Karplus equation – long range coupling constants – influence of stereo chemical factors on chemical shift of protons – simplification of complex spectra – double resonance techniques – shift reagents – spin decoupling – elementary treatment of NOE phenomenon – COSY – NOSEY – ROSY – Application of nmr to organic compounds.

UNIT – II
2.1
13C NMR spectroscopy: Basic principles – FT nmr – relaxation – broad band decoupling – off resonance decoupling – calculation of chemical shifts for simple aliphatic and aromatic compounds. (conformation and chemical shift correlation – peak assignments) 

Chemical shifts and coupling constants of H1, 13C, 19F, 31P nuclei interpretation values  B10, B11, N14) – Effect of quadrupolar nuclei on the 1H nmr spectrum – NMR of paramagnetic molecules – isotopic shifts – contact and pseudo contact interactions – stereochemistry of non-rigid molecules – satellite spectra  - application of 1H, 19F, 31P and 13C NMR to inorganic molecules.





           UNIT – III
3.1
ESR Spectroscopy: Basic principles – presentation of spectra – hyperfine splitting – isotropic and anisotropic hyperfine coupling constants – Mc Connell relation – g value – factors affecting the magnitude of g values – calculation of unpaired electron density on an atom in a delocalized system – applications to the organic free radicals.

Factors affecting the g values of transition metal ions – dependence of spin-orbit coupling and crystal field effects – zero field splitting and Kramer’s degeneracy – effective spins – mixing of states and zero field splitting – line widths is solid state EPR – relaxation and exchange processes – EPR spectra of transition metal complexes – spectrum of bis(salicylaldiminecopper(II)) – perox complex of cobalt – spin dilution.

UNIT - IV

4.1
Magnetic properties: Types of magnetism – dia, para, ferro and antiferro magnetism – magnetic properties of free ions- first and second order Zeeman effects – states ( kT – states << kT – magnetic properties of T terms – splitting by spin-orbit coupling – T2g electron delocalization – A and E terms – temperature independent paramagnetism – anomalous magnetic moment – ferromagnetic and antiferromagnetic exchanges.

Mass Spectroscopy: Basic principles – E1 and C1 methods – base peak – isotopic peak – metastable peak – parent peak – determination of molecular formula – recognition of molecular ion peak – FAB fragmentation – general rules – nitrogen rule – pattern of fragmentation of various classes of compounds – Mc Lafferty rearrangement – importance of meta stable peaks, ortho effect – Retro – Diel’s-Alder Reaction.

UNIT – V
5.1
X-ray crystallography: Difference between point group and space group – srew axis – glide plane – crystal symmetry elements – crystal classes – crystal systems – unit cell – Bravai’s lattices – equivalent positions – relations between molecular symmetry and crystallographic symmetry.

5.2
The Concept of reciprocal lattice and its applications – X-ray diffraction by single crystal – rotating crystal and moving film methods – structure factor – systematic absences – determination of space group – Fourier synthesis – heavy atom method – refinement of the structure.


Neutron diffraction – elementary treatment – comparison with X-ray diffraction.


Electron diffraction – basic principles.

References:

1.
A. Abdul Jameel – “Application of Physical Methods to Inorganic Compounds”, Jan Publications, (2007).

2.
P.S. Kalsi – “Spectroscopy of Organic Compounds”, 6st Ed., New Age International Publishers. (2004). 

3.
H. Kaur – “Spectroscopy”, 3rd Ed., Pragati Prakasan Publications, Meerut, 2006. 

4.
E.A.V. Ebsworth, W.H. Rankin, Cradock – “Structural Methods in Inorganic Chemistry”, ELBS, 1987.

5.
R.S. Drago – “Physical Methods in Chemistry”, W.B. Sounders.
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                                                  THERMODYNAMICS





UNIT – I                                                                  (18)                                   

           Classical Thermodynamics

1.1.    Thermodynamics of systems of variable composition - partial molar property – par​tial molar quantities of E, V, H, A, G and S,  chemical potential, physical significance of chemical potential, variation of chemical potential with respect to T and P, chemical potential in terms of U and H, partial molar quantities from experimental data – direct method, apparent molar properties, intercepts method and general methods.  

1.2. 
Calculation of  thermodynamic properties of real gases - fugacity concept,       variation of fugacity with T and P – calculation of fugacity of real gases, determination of fugacity – graphical method, equation of state method, determination of fugacity in gas mixtures –Lewis-Randall rule.

1.3.
Activity of non-electrolytes – definition, activity coefficient, standard states of sol​    vent and solute for liquids and solids, dependence of activity on T and P, experimental  determination of activity (solvent and solute) – vapour pressure method, cryoscopic method and EMF method.

UNIT – II                                                                 (18)
            Statistical Mechanics:
2.1.   
Basic Concepts and Classical Statistics – introduction of statistical mechanics,mathematical probability, thermodynamic probability, relation between mathematical probability and thermodynamic probability of  a system, Boltzmann-Planck’s equation, Phase space, Ensembles – types of ensambles,  definition of micro and macro states, different methods of counting macro states, postulates, Ergodic hypothesis, distinguish​able and indistinguishable particles, Stirling’s approximation. 

2.2.      Classical statistics – derivation of Maxwell–Boltzmann statistics and distribution law, partition functions – definition, derivation of translational, rotational, vibrational and 

         electronic partition functions, principles of  equi-partition of energy.


2.3
Molar partition function and molecular partition function,  partition functions
and thermodynamic quantities - Internal energy(U), heat capacity(Cv), work  function(A),  pressure(P), heat content(H), Gibb’s free energy(G) and entropy(S), entropy of mono atomic gases (Sackur–Tetrode equation)  
                                                               UNIT –III                                                         
(18)
       
Quantum Statistics
3.1. 
Quantum statistics – Bose–Einstein and Fermi–Dirac statistics and distribution func​      tion, comparison of them with Maxwell-Boltzmann statistics, 

3.2. 
Application of B.E.statistics - photon gas and super fluidity of liquid helium, concept   of negative Kelvin temperature,  application of F.D.statistics - electron gas and thermionic emission.

3.3. 
Heat capacities of solids – Dulong and petit’s law, classical theory and its limitations, Einstein’s theory and its limitations,  Deby’s theory and its limitations, 




       

UNIT-IV                                                       (18)
           Third Law, and  Irrevesible  Thermodynamics
 4.1. 
Nernst heat theorem –definition, proof, applications of nernst heat theorem – calcu​lation of  (G, (H and EMF of the voltaic cell, Third law of thermodynamics - need for the third law – other forms of stating the third law, thermodynamic quantities at absolute zero,statistical meaning of third law,  apparent exceptions of third law.

4.2. 
Non-equilibrium thermodynamics – definition, types of irreversibility of a process, postulates, entropy production - entropy production and rate in a chemical reaction,  Onsa​gar relations - linear law, reciprocal relation and applications, stationary–state. 




  

 UNIT - V                                                      (18)
  5        Phase rule:
 5.1.     Two component system :
                       Maximum number of phases,maximum number of  F,    reduced    phase rule-simple eutectic system, Pb-Ag system, KI-H2Osystem, systems  forming congruent- melting  compounds, Zn-Mg system, FeCl3-H2O system, systems forming compounds with incongruent melting   points - CaSiO3 - BaSiO3 system, systems   forming completely miscible solid solution – Au-Ag system.
5.2.       Three component system :
            Maximum number of phases, maximum number of F, Roozeboom triangle-     Types- formation  of one pair partially miscible liquids, formation of two pairs of partially liquids,  Formation of  three pairs of partially miscible  liquids.                         

5.3. Solid liquid systems :

Ammonium chloride - Ammonium nitrate - Water system,H2O-  Na2SO4-NaCl system, MgCl2,CaCl2.6H2O system 

REFERENCES

1. Samuel Glastone – Thermodynamics for Chemists affiliated east-west press (p) Ltd.  Madras.


2. Guptha, Statistical Thermodynamics


3. .F.W.Sears – Statistical Mechanics 2nd Ed.Addison Wesley, 1972.


4. KKuriacose and Rajaram – Thermodynamics for Students of Chemistry Shoban Lalnagin Chand & Co.Delhi.


5. Gurdeep Raj – Thermodynamics Statistical Thermodynamics & Irreversible Thermodyanics Goel Publishing House,  Meerut.


6. H.W.Zemansky – Heat and Themodynamics M cGraw Hill,1975.


7. W.J.Moore – Physical Chemistry 5th Ed.Orient Longman, 1972.


8. P.W.Atkins – Physical Chemistry E.L.B.S. 6th Ed.1998


9. Samuel Glasstone – Textbook of Physical Chemistry 2nd Ed.1974,  MacMillan India.
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CHROMATOGRAPHY AND OTHER SEPARATION TECHNIQUES
Unit – I



(18)
1.1
Introduction – Definitions of Chromatography – Theory, classification of chromatographic methods, techniques - (Partition – Adsorption – Ion exchange – Exclusion – Electro chromatography – Definition only), theory of partition chromatography – Plate theory -  movement and broadening of peaks in column – Factors causing peak broadening – Advantages and limitations of plate theory, liquid-liquid partition chromatography.

Unit – II



(18)
2.1
Column chromatography: Definition, Types, Principles of column chromatography. Experimental techniques – Adsorption column – Packing of column – Adsorbents – Characteristics of good adsorbent – Solvent developer’s – Techniques of separation – Detectors, application of column chromatography.

2.2
Thin layer chromatography: Principle, types, experimental techniques of TLC, applications of TLC. 
2.3
Paper chromatography: Principle, types, experimental techniques of Paper chromatography, applications.

Unit – III



(18)
3.1
High performance liquid chromatography (HPLC): Introduction, principle, characteristic features of HPLC, instrumentation, application of HPLC.

3.2
Gas Chromatography: Principle, types (GSC, GLC), Instrumentation of GC, applications of GC.

3.3
GC-MS: Principle, instrumentations, applications of GC-MS. 

Unit – IV



(18)
4.1
Ion exchange chromatography: Principle, Ion exchanger and its types, experimental techniques of IEC, applications.

4.2
Exclusion chromatography: Principle, Types, Gel chromatography, Experimental techniques of GPC.

4.3
Electrophoresis: Introduction, Types of Paper electrophoresis, Techniques of Paper electrophoresis, thin layer electrophoresis, Zone electrophoresis, Electro dialysis, application of Electrophoresis. 

Unit – V



(18)
5.1
Solvent extraction: Principle, types of extractant system, Extraction of liquids – Batch extraction process – continuous extraction of liquids – Extraction by chemically active solvents, Extraction of solids – Distillation theory – Vacuum/reduced pressure distillation.
5.2
Recrystallisation – solvent selection – Handling of flammable solvents – Use of decolourising Carbon – Difficulties in recrystallisation – recrystallisation at very low temperature – semi micro and micro recrystallisation – Drying of recrystallised materials.

References:

1.
H. Kaur - “Instrumental methods of Chemical Analysis”, Pragati prakasan Publications, Meerut. 

2.  Willard, Meeritt, Dean and Settle – “Instrumental Methods of Analysis”, 7th Ed.,(1983),  CBS Publishers.

3.
B.K. Sharma – “Instrumental methods of Analysis”, (2000),  Goel Publications. 

4.  S.M. Khopkar, “Basic Concepts of Analytical Chemistry”, Wiley Eastern Ltd., 

5.  R.A. DAY & A.L. Underwood – “Quantitative Analysis”, (1999), Prentice-Hall of India Pvt., Ltd., New Delhi.

6.
B.S. Furniss, A.J. Hannaford, P.W.G. Smith and A.R. Tatchell – “Vogel’s Text book of Practical Organic Chemistry”, 5th Ed., Pearson Education Publisher.
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INORGANIC CHEMISTRY – II

UNIT – I




(18)

1.1
Reactivity of Complexes – Kinetics and Mechanisms of reactions in solutions: Labile and inert complexes – Liquid displacement Reactions – hydrolysis – acid & base, aquation in Oh complexes. Electron Transfer Reactions, complementary and non-complementary types – inner and outer sphere processes – Isomerism in square planar complexes – Trans effect – Theories and Applications. Template effect and synthesis of macrocyclic ligands.

UNIT – II




 (18)

    Organometallic Compounds

2.1
  The 16 & 18 electron rule and reactions of transition metals, organometallic            

           compounds-Isolobal compounds-oxidative addition reactions-general 

           consideration.

2.2     Stereochemistry oxidative additon, influence of central metal and ligand on   

           oxidative addition, mechanism of oxidative addition.

2.3    Catalysis involving organometallic compounds-olefin hydrogenation, olefin  \

           isomerisation-oxo reactions-olefin oxidation, waker’s process.

2.4    Olefin polymerization – Cyclo oligomerisation metathesis and polymer bound 

           catalysis.






UNIT – III




 (18)
3.1
Catalysis by Organometallics: Ligand association and dissociation – oxidative addition and reductive elimination – insertion reactions – reactions of coordinated ligands in organometallics – Hydrogenation, hydroformylation, polymerisation of alkenes, olefin oxidation (Wacker Process), Fischer – Tropsch synthesis, expoxidation, metathesis.

3.2
Oxygen Transport and energy transfer of metals proteins: Hemoglobin and myoglobin – Oxygen transport and storage. Electron transfer and Oxygen activation. Ferredoxins and rubredoxines – Copper proteins – classification – Electron transfer, oxygen transport. Oxidases and reductases – cytochrome oxidase – superoxide dismutase. (Cu, Zn), Urease and hydrogenases.

UNIT – IV




 (18)
4.1
Medicinal Bioinorganic Chemistry: Bioinorganic Chemistry of quiet essentially toxic metals.  Lead, Cadmium, Mercury, Chromium. Detoxification by metal chelation.

4.2
Chemotherapy: Chemotherapy with compounds of certain non-essential elements. Cisplatin – Cancer therapy – cytotoxic compounds of other metals – Gold containing drugs as antirheumatic agents – Lithium in psychopharmacological drugs.

4.3
Radiotheraphy: Radioisotopes of Th, Co, Ra, I2, Na and Tc.






UNIT – V




     (18)
5.1
Metals at the centre of photosynthesis: Primary processes – PS – I and II – Charge separation and electron transport – Manganese catalysed oxidation of water to O2.

5.2
Complexes of alkali and alkaline earth metal ions with macrocycles – Poly ethers, spirands, cryptands – ion channels – ion pumps (K+, Na+, Ca2+).

5.3
Metal Clusters: Dinuclear clusters – Structure of Re2Cl8 – quantitative MO diagrams for Dinuclear Re and Mo complexes to explain the strength of quadrupole bond – polynuclear clusters, polyacids – iso and heteropolyacids of V, Mo and W.  

References:
1. J.E. Huheey – “Inorganic Chemistry”, 3rd Edn.: Harper & Row Publishers, Singapore.

2. Purcell and Kotz – “Inorganic Chemistry”, Saunders Golden Sunburst Series, W.B. Saunders Company, Philadelphia.

3. S.J. Lippard and J.M. Berg – Principles of Bioinorganic Chemistry: Panima Publishing Company, New Delhi, 1997.

4. W. Kaim and B. Schewederski – Bioinorganic Chemistry: Inorganic Elements in the Chemistry of Life: John Wiley & Sons, New York, USA.

5. Cotton and Wilkinson – Advanced Inorganic Chemistry, 5th Edn.:  Wiley Interscience Publication, John Wiley & Sons, New York, USA.

7.
F.A. Cotton and G. Wilkinson – Inorganic Chemistry: John Wiley & Sons, New York.

8.
R.H. Crabtree – The Organometallic Chemistry of the Transition Metals: John Wiley & Sons, New York.

9.
S.E. Kegley and A.R. Pinhas – Problems and Solutions in Organometallic Chemistry: University Science Books, Oxford University Press.

10.
P. Powell – Principles of Organometallic Chemistry, 2nd Edn.: Chapman and Hall, London.

11.
B. Douglas, D.H. McDaniel and J.J. Alexander – Concepts and Models of Inorganic Chemistry, 2nd Edn.: John Wiley & Sons, New York.
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COMPUTER APPLICATIONS IN CHEMISTRY

UNIT – I

1.1 Introduction to Computers – Input, Output devices – Storage devices – Secondary storage devices – Control unit – Arithmatic logic unit – computer languages – Algorithms and Flow Chart.

1.2 Fundamentals of Computer Networks – Protocol – network topologies – Bus, Ring, Star, Hybrid and tree network architecture – network components – Hub, Cables, repeaters, routers, bridges, switches and Gateways. Internet and Intranet – types of network – www – E-mail – use of Computer search for literature survey and downloading – Search engines – chem webs.

UNIT – II

2.1 Fundamentals of C – Character set – identifiers – keywords – data types – Constants – Variables – symbolic constants – operators – expressions – evaluation of expressions.

2.2 Input and Output – Functions – get char – put char – scanf – Printf – gets and puts Function.

2.3 Control Statements – if, if-else, nesting of if-else, Switch case and break Statements.

UNIT – III

3.1 Looping Statements: While, Do-While, For and go to Statements

3.2 Arrays – one dimensional, two dimensional and multidimensional arrays – pointers – Structures and union

3.3 Functions – need For defined function Category of Functions – call by value and call by reference – recursion – File management in C

UNIT – IV

4.1 
Fundamentals of C + +:
Basic concepts of object oriented programming – objects, classes, data abstraction and data encapsulation, inheritance, Polymorphism, Dynamic binding, message passing, applications of OOP’s.

4.2 Classes and structures – declarations – reference – arguments by value – constructors and destructors - Functions – Virtual Functions – main function and Friend Functions – Inheritance – Single, Multilevel, multiple, Hierarchical and Hybrid inheritance overloading – Functional overloading – File Handling Techniques

UNIT – V


C Programming:
· Basic Structure of C – Programming

· Determination of molecular weight by Raot – Macro method

· pH determination using Henderson equation

· Calculation of Root mean square, average and most probable velocities of molecules

· Calculation of enthalpy change using claypyron – Clasius equation

· Calculation of Bohr radius

· Determination of rate constant using first order rate equation

· Determination of van der Waals Constant

· Determination of lattice energy of a Crystal using Born – Lande equation

· Determination of Half life and average life of a Radio active nucleus

References:

1 Kishore Arora – “Computer Applications in Chemistry” – First Ed. (2004) – Anmol Publications Pvt. Ltd., New Delhi.

2 Andrew S. Tanenbanum – “Computer Networks” – Fourth Ed., (2000) – Prentice – Hall of India Pvt. Ltd., New Delhi.

3 K. V Raman – “Computers in Chemistry” – First Ed., (2000) – Tata Mc Graw – Hill Publishing Company Limited – New Delhi.

4 E. Balagurusamy – “Programming in AWSIC” – Third Ed., (2003) – Tata Mc Graw – Hill Publishing Company Limited – New Delhi.

5 E. Balagurusamy – “Object Oriented Programming with C ++” – Second Ed., (2003) – Tata Mc Graw – Hill Publishing Company Limited – New Delhi.
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QualitY control and environmental chemistry
Unit – I                                         

1.
Quality Control Measurements
Moisture, ash, crude protein, fat, crude fibre, carbohydrates, calcium, potassium, sodium and phosphate – Food adulteration – common adulterants in food, contamination of food stuffs – Microscopic examination of foods for adulterants – Pesticides analysis in food products – analysis of toxic metals in food (Mercury, cadmium, cobalt, tin and chromium) – Determination of iodine, Saponifiction and acid value of an oil – Food standards – ISI and Agmark.

UNIT – II

2.
Energy Sources – Non Conventional

Solar energy – Technologies based on capture of heat from sun light – solar water heating systems – solar air conditioning. Technologies for converting solar energy to electricity – heat engines, photo voltaic – principle and operation. Wind energy – wind mills – wind farm siting and properties – storage. Tidal energy – advantages and limitations of tidal power generation. Environmental impact of renewable energy sources. Bio mass energy sources – advantages – Fuel cell – hydrogen-oxygen fuel cell, Hydrocarbon-oxygen fuel cell. 

UNIT – III

3.
Water Pollution and Its Control
Analysis of Water Pollution

Sources of water pollution – domestic – industrial – agricultural – soil and radioactive wastes as sources of pollution. Water pollutants and their effects. Objectives of analysis – parameter for analysis-colour – turbidity – total solids – conductivity – acidity – alkalinity – hardness – chloride – sulphate – fluoride – silica – phosphates, different forms of nitrogen, DO, BOD, COD Heavy metal pollution-public health significance of cadmium – chromium – copper – lead – zinc – manganese – mercury and arsenic. Prevention and control its measures.

UNIT – IV

4.
Radioactive and Thermal Pollution

Radioactivity and kinds of radiation – Sources of radioactive pollution – Radio waste generated by nuclear power plants – Harmful effects of radiation – Dangerous from nuclear power plants – Disposal methods of radioactive wastes. Source of thermal pollution – Thermal power plant pollution – Hazardous effect – Prevention and control of thermal pollution. 

UNIT – V

5. 
Wealth from Waste (Recycling):
Introduction – Recycling Technique – Construction materials from waste – Medicines from agricultural waste – Liquid fuels from agricultural – Urban waste and bagasse for electricity – Agriculture waste for biomass into cheap and efficient fuel – Bacteria for paper making – Waste into objects of daily use – Garbage into fuel – How to use garbage to generate power. 

References:
1.
Environmental chemistry – B.K. Sharma, H. Kaur – Goel Publishing House, Meerut.

2.
S.A. Abbasi and Naseema Abbasi – “Renewable energy sources and their environmental impact”, Prentice-Hall, New Delhi.
3.
B.K. Sharma - “Instrumental Methods of Chemical Analysis”, (2001), Goel Publishing House, Meerut. 

4.
H. Kaur, Pragati Prakashan, Meerut – “Instrumental Methods of Chemical Analysis”, (2001) 
5.
B.K. Sharma – “Industrial Chemistry”, (2001), Goel Publishing House, Meerut.
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           Examination: 6 Hrs.
I PG INORGANIC CHEMISTRY PRACTICAL – I 

Qualitative Analysis and Colorimetric Estimation 

Semi-micro Qualitative Analysis 

Analysis of two common and two rare earth elements in a given inorganic mixture 

Common:  Pb, Cu, Bi, Cd, Zn, Co, Ni, Ca, Ba, Sr 

Rare:  W, Se, Te, Mo, Ce, Zr, Th, V, Li

Colorimetric Estimation 


Cu, Fe, Mn, Ni, Cr

CORE- VIII

Semester- II                                                                 08PCH2408: P








             Examination: 6Hrs.

I PG INORGANIC CHEMISTRY PRACTICAL II

Volumetry, Gravimetry/Complexometry and complex preparation ;

Estimation of the following elements by volumetric and gravimetric Complexometric methods 

1. Cu (V) Ni (G/C)


Note: 
V – Volumetric 

2. Cu (V) Zn (G/C)



G – Gravimetric 

3. Cu (V) Mg (G/C)



C - Complexometric
4. Zn (V) Cu (G/C)
5. Fe (V) Zn (G/C)
Preparation 

1. Tetramine copper (II) sulphate

2. Potassium trioxalatochromate (III)

3. Hexathiourealead (II)nitrate 

4. Potassium trioxalatoaluminate (III)

5. Tristhiourea copper (I)chloride

6. Tristhiourea copper (II)sulphate

                     CORE- V
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          Examination: 6Hrs.

I PG ORGANIC CHEMISTRY PRACTICAL - I 

Organic Mixture Analysis and Chromatographic Techniques;

Separate the following types of mixture and analyze only one of the components present 

1.  Mixture Analysis

1.  Soluble and insoluble 

2.  Acidic and Neutral 

3.  Less acidic and neutral

4.  Basic and neutral
2.  Chromatographic Techniques

1.  Paper chromatography


2.  Thin layer chromatography

CORE –IX


                        

Semester II
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                Examination: 6 Hrs.

I PG ORGANIC CHEMISTRY PRACTICAL - II

Organic Estimations and Two Stage Preparation 

1)  Estimation of the following 

Phenol, Aniline, EMK, Glucose, Ascorbic Acid (Vit-C), Determination of unsaturation (Cinnamic, Crotonic (or) Maleic acid)

2)  Two Stage Preparation

      (i.)      Acetylsalicylicacid from methylsalicylate

      (ii.)    1, 3, 5 – Tribromobenzene from Aniline

(iii.)  p-Nitroaniline from acetanilide 

(iv.)  p-Bromoaniline from acetanilide 

(v.)  Benzilicacid from bezoin 

                                               CORE – XII 

Semester III                                                                     08PCH3412: P









      Examination: 6 Hrs.

II PG PHYSICAL CHEMISTRY PRACTICAL – I 

Electrical

Conductometry 

1. Mixture of acids

2. Mixture of bases

3. Mixture of halides

4. Estimation of K2SO4
5. Verification of Oswald’s Dilution Law.

6. Solubility of sparingly soluble salt.

Potentiometry 

1. Estimation of KI (K2Cr2O7 vs. KI) or Estimation of KI (AgNO3 vs. KI)

2. Mixture of halides (KCl & KI)

3. Mixture of acids (HCl, acetic acid vs. NaOH)

4. Estimation of FeSO4 

5. pH of buffer solution.

6. Solubility of sparingly soluble salt.

7. Determination of std. electrode potential of cu/cu2+ system. 

                                             CORE – X
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      Examination: 6 Hrs.

II PG PHYSICAL CHEMISTRY PRACTICAL - II

Non Electrical

1. Effect of NaCl or succenic acid on CST of phenol-H2O system and determination of the strength of NaCl or succenic acid.

2. Calculation of activation energy.

3. Phase-Diagram three component system or phase-diagram two component system with compound formation.

4. Rast Method a) Molecular weight.  b) Kf.

5. Transition Temperature Method a) Molecular weight. b) Kf.

6. Comparison of acid strength by kinetics.

7. Adsorption of oxalic acid on charcoal.

8. k of persulphate oxidation by titrimetry and influence of ionic strength.

9. Heat of solution.

_1231182685.unknown

