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PGDEPARTMENT OF CHEMISTRY 

[Structural Organisation of CBCS syllabus] 

FIRST SEMESTER 
Course 
code 

Title of the paper  Credits Max. Marks Total 

End‐Sem. Mid‐Sem.
CHEM‐C‐101  Physical Chemistry‐I  04 80 20 100 

CHEM‐C‐102  Inorganic Chemistry‐I  04 80 20 100 

CHEM‐C‐103  Organic Chemistry‐I  04 80 20 100 

CHEM‐C‐104  Analytical Chemistry‐I  04 80 20 100 

CHEM‐P‐105  Inorganic Practical–I    03 50 ‐ 50 

CHEM‐P‐106  Organic Practical‐I  03 50 ‐ 50 

 Total  22 420 80 500 

SECOND SEMESTER 
Course 
code 

Title of the paper  Credits  Max. Marks  Total 

End‐Sem.  Mid‐Sem. 
CHEM‐C‐201  Organic Chemistry‐II  04 80 20 100 

CHEM‐C‐202  Inorganic Chemistry‐II  04 80 20 100 

CHEM‐C‐203  Physical Chemistry–II  04 80 20 100 

CHEM‐C‐204  Analytical Chemistry‐II  04 80 20 100 

CHEM‐P‐205  Inorganic Practical‐II  03 50 ‐ 50 

CHEM‐P‐206  Organic Practical‐II  03 50 ‐ 50 

CHEM VAC 1        

 Total  22 420 80 500 

THIRD SEMESTER 

Course 
code 

Title of the paper  Credits Max. Marks Total 
End‐Sem. Mid‐Sem.

CHEM‐C‐301  Inorganic Chemistry‐III    04 80 20 100 

CHEM‐C‐302  Organic Chemistry‐III  04 80 20 100 

CHEM‐C‐303  Research Methodology  04 80 20 100 

CHEM‐E‐304  Elective‐I  04 80 20 100 

CHEM‐P‐305  Physical Practical‐I  03 50 ‐ 50 

CHEM‐P‐306  Polymer Practical‐I  03 50 ‐ 50 

CHEM VAC 2     

 Total  22 420 80 500 

FOURTH SEMESTER 

Course 
code 

Title of the paper  Credits Max. Marks Total 

End‐Sem. Mid‐Sem.
CHEM‐C‐401  Organic Chemistry‐IV  04 80 20 100 

CHEM‐C‐402  Inorganic Chemistry‐IV  04 80 20 100 

CHEM‐E‐403  Elective‐II  04 80 20 100 

CHEM‐D‐404  Dissertation Course/Project  04 100 ‐ 100 

CHEM‐P‐405  Physical Practical‐II   03 50 ‐ 50 

CHEM‐P‐406  Analytical Practical  03 50 ‐ 50 
 Total  22 440 60 500 

Grand Total:  88 Credits  2000 Marks 

Note: i. CHEM‐C‐ Compulsory Core Course for all students of the subject concern. 

               ii. CHEM‐E‐ Elective Course (Students have to opt any one paper in semester‐III & IV). 
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              iii. CHEM‐D‐ Dissertation Course/Project 
              iv. CHEM VAC‐ Value Added Course 
 

 
 

FIRSTSEMESTER 

CC‐101,  PHYSICALCHEMISTRY–I 
 
 

Unit‐I,QuantumMechanicsanditsApplications:‐ 

Operators,addition,subtractionandmultiplicationofoperators,linearoperators,

commutatorvectoroperator,Laplacianoperator,EigenfunctionsandEigen  values, 

Hermitian  and  unitary  operators,  step  up  step  dawn  operators, 

angularmomentuminmanyelectronatoms,MO‐VBTheory,Born‐

Oppenheimerapproximation, hydrogen molecule  ion,  LCAO‐MO  and VB  treatments 

of 

hydrogenmolecule,electrondensity,foreseesandtheirroleinchemicalbonding,hybridisa

tion  and  valency  MOs  of  H2O,NH3and  CH4,Huckelpi‐electrontheory 

anditsapplicationstoethylene,butadieneandbenzene. 

Unit‐II,ClassicalThermodynamics 

Brief  resume  of  concepts  of  law  of  thermodynamics,  free  energy, 

chemicalpotential and entropies, Partial molar properties, partial molar free energy, 

partialmolar  volume  and  partial  molar  heat  content  and  their  significances, 

Determinationsofthesequantities,Conceptoffugacityanddeterminationsofthesequanti

ties,Conceptoffugacity anddeterminationoffugacity 

Non‐idealsystemExcessfunctionsfornon‐idealsolutions,Activity,Activitycoefficient, 

Debye‐Huckel theory for activity coefficient of electrolytic coefficient,Debye – Huckel 

theory  for  activity  coefficient  of  electrolytic  solutions, 

Determinationofactivityandactivitycoefficients,ionicstrength 

Applicationofphaseruletothreecomponentsystems,Secondorderphasetransitions 

UnitIII,StatisticalThermodynamics 

Thermodynamic  probability  and  entropy,  Maxwell‐Boltzmann,  Einstein 

andFormi‐

Diracstatistics,EnergyandpressureofaFermigas,partitionfunctions,rotational, 

translational,  vibrational  and  electronic  partition  functions  for 

diatomicmolecules,calculationofthermodynamicfunctionsandequilibriumconstants,th

eoriesofspecificheatofsolids. 

Unit‐IV  ChemicalKinetics 

Complexreactions, 

consecutiveandparallelfirstorderreaction,opposingreactions,Generaltreatmentofchai

nreactions,activationenergy,Chainlength,Chaintransfer,inhibition,Rice‐

Herzfieldmechanismfororganicmoleculedecomposition,  Preliminary  idea  of  study  of 

fast  reactions by  flow and  relaxationmethods. Flash photolysis. General acid  ‐ base 
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catalysis. Homogeneous catalysis, Salteffects. Theories of reaction rates, Collision and 

absolute rate theory, unimolecularreaction‐LIndermantheory. 

 
BooksRecommended: 
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1. PhysicalChemistry,P.W.Atkins,ELBS 

2. IntroductiontoQuantumChemistry, A.KChandra,TataMcGrawHill. 

3. QuantumChemistry,Ira N.Levine,ELBS 

4. Coulson’sValence,R.McWeeny,ELBS 

5. ChemicalKinetics,K.J.Laidler,McGrawHill. 

6. KineticsandMechanismofChemicalTransformations,J.RajaramanandJ.Kuriacose,McMil

lan. 

7. Micelles,Theoretical andAppliedAspects,V.Mori,Plenum 

8. ModernElectrochemistry,Vol.IandII,J.O.M.BockrisandA.K.NReddy, Plenum. 
 
 
 

 
C.C‐102,  INORGANICCHEMISTRY‐I 

 

Unit‐I,SymmetryandGroupTheory; 
 

Symmetry  elements  and  operations,  definition  of  group,  subgroup, 

relationbetween orders of a  finite group and  its  sub group, conjugacy  relation and 

classespointgroup,Schonfilessymbols,representationsofgroupsbymatrices(representa

tion  forCn,Cnv,Cnh,Dnhetcgroupstoworkedoutexplicitly),charactertable  of  a 

representation,  the  great  orthogonality  theorem  (proof  not  necessary) 

anditsimportance,useofcharactertable. 
 

Unit‐II,ChemicalBondingandReagents; 
 

LCAO  method,  chemical  bonding  in  poly  atomic  molecules,  directed 

valence,hybridization  and  geometry  ,simple  Huckel  theory  of  linear  conjugates 

systems 

(ethylene,allylandbutadiene),cyclicconjugatedsystems;aromaticity,selfconsistent field 

method,  valence  state  ionisation  potentials,  metallic  bonding, 

bandtheory,semiconductorsandinsulators. 
 

Unit‐III,BioinorganicChemistry; 
 

Molecularmechanismofion‐

transportacrossmembranes,ionophoses,photosynthesis,nitrogenfixation,oxygenup‐

takeproteins,cytochromesandFerrodoxins, 
 

Generaltreatmentofmetal clusters; 
 

Electroncountandstructure,Wade'srule,Isolobality,Synthesis,Reactions 
 

Unit–IV, ReactionofMetal Complexes; 
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Energy  of  a  reaction,  thermodynamic  and  kinetic  stability  of  metal 

complexes,kineticapplicationofvalencebondandcrystals fieldtheories. 
 

Metal‐ligandequilibriaininsolution; 
 

Stepwise  and  overall  formation  constants  and  their  interrelation,  trends 

instepwise  constants,  factors  affecting  the  stability  of  metal  complexed  with 

referencetonaturalofmetalionandligand,chelateeffectandits 

thermodynamicorigin,determination  of  binary  formation  constants  by  pH‐metry, 

spectrophotometry, Job’smethodofcontinuousvariation 

BooksRecommended. 
 

1. AdvancedinorganicChemistry‐ CottonandWilkinson,;JohnWiley 

2. InorganicChemistry‐ J.E.Huhey;Harper&Row 

3. MechanismofInorganicReactions‐F,BasoloandR.G. Person 

4. ReactionMechanismofInorganic&OrganicSystem–R.B.Jordan;OxfordUniv.Press 

5. Concept&ModelsofInorganicChemistry–

Douglas,Mc.DanielandAlexanderJohnwiley&Sons. 

6. InorganicChemistry‐K.F.Purcel&J.C. Kotz. 

7. AdvancedInorganicChemistry‐SatyaPrakash. 
 
 
 

C.C‐103,  ORGANICCHEMISTRY‐I 
 

Unit‐I,NucleophilicsubstitutionReaction: 
 

The  SN2,SN1  and  mixed  mechanisms  SNi  mechanism,  the  neighbouring 

groupmechanism, neighbouring group participation by pi and sigma bonds, classical 

andnon – classical carbonations, pheninium  ions, norbornyl  system;  substitution at 

anallylic,aliphatictrigonal,vinyliccarbonandaromaticsubstrates;Nucleophilicity,ambide

nt  nucleophiles  and  ambident  substrates,  Regiospecificity.  Effect  of 

substratestructure,aatackingnucleophile,levellinggroupandreactionmediumuponreac

tivityandmechanism. 
 

Unit‐II,ElectrophillicsubstitutionReaction; 
 

Electrophilicsubstitutionreactions,theSE1,SE2andSEimechanism,electrophillic 

substitution  accompanied  by  double  bond  shift;  effect  of  substrates,leaving  group 

and  the  solvent  polarity  on  the  reactivity;  substitution  on 

aromaticsubstrates,theareniumionmechanism,orientationandreactivity,quantitativet

reatmentofreactivityinsubstrateandelectrophliles, diazoniumcoupling. 
 

Unit‐III, Pericyclic Reaction 
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Molecularorbitalsymmetry;frontierorbitalofethylene,1,3‐butadiene,1,3,5‐

hexatriene,classificationofpericyclicreactions,Woodward‐

Hoffmanncorrelationdiagrams,FMOapproach,electrocyclicreactions,conrotatory‐

antarafacial  and  superficial  additions,  4n  and  4n+2  systems,  2+2  addition  ok 

ketenes,1,3‐  dipolar  cycloadditions,  sigmatropic  rearrangements,  suprafacial  and 

antarafacialshifts of H, Sigmatropic shifts  involving carbon molecules‐ 3, 3‐ and 5,5‐ 

sigmatropicrearrangements,Claisen& Copereaction. 
 

Unit–IV,Photochemistry; 
 

Principles,Thermalandphotochemicalreactions,Lawofphotochemistry‐grothus‐ 

Draper  Law,  Stark‐  Einstein  law, Quantum  yield,  singlet  and  triplet  state,Jablonsky 

diagram,  florescence,  phosphorescence,  flash  photolysis. 

Photochemicalreactionsandmechanismofcarbonylcompounds,Norrishtype‐Iandtype‐

IIreactions,Paterno‐

Buchireactions,photoreduction,photodimerization,photorearrangementofcyclohexad

ienones,photochemistryofolefinsandconjugatedolefins. 

 
 

BooksRecommended 
 

1. PericyclicReactions‐Ianfleming;OxfordUniversitypress. 

2. ConservationofOrbitSymmetry‐A.J.Bellamy, Longman. 

3. PericyclicReactions–S.M.Mukharjee,Macmillan. 

4. AdvancedOrganic Chemistry–JerryMarch,JohnWiley. 

5. AdvancedOrganicChemistry‐F.A.CareyandR.J.Sunderg,Plenum 

6. AGuideBooktoMechanisminOrganicChemistry‐Petersykes, Longman 

7. ReactionMechanisminOrganicChemistry‐

S.M.Mukharjee&S.P.Singh&S.K.BhattacharjeeMacmillan. 

8. OrganicChemistry‐R.T.Morrison,R.N.Boyd,Macmillan‐prentice‐Hall 

9. Mechanism&TheoryinOrganicChemistry‐TheomasH.LawerandK.S.Richardson‐

AddisionWesley. 

10. Reactions,RearrangementsandReagents‐S.N.Sanyal,BharatiBhawan. 

11. PhotochemistryandpericyclicReaction–JagadamaSingh&jayaSing&JayaSingh–

NewAgeInternational. 
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C.C‐104  ANALYTICALCHEMISTRY‐I 
 

Unit‐I,UV‐VisibleSpectroscopy:‐ 
 

A. Electromagneticradiations,featuresofspectresofspectrum,spectralrangandcharacteris

ticofdifferentradiations. 

B. Beer‐Lambert’slaw,molarextinctionco‐efficient,Instrumentation,AnalysisUVspectra, 

types  of  electronic  transitions,  Concept  of  chromophores  and 

auxochromes;bathochromic;hyposochromic:hyperchromicandhypochromicshifts.Effe

ctofconjugationandeffectofsolvent.UVspectraofconjugatedenesandenones,determin

ationof λmax bytheapplicationofWoodward‐Fieserrule. 
 

Unit‐II,IRSpectroscopy:‐ 
 

Reviewoflinearharmonicoscillator,vibrationalenergiesofdiatomicmolecules, 

variation  of  vibrational  frequency  with  force  constant  and  relative massesof  the 

bonded  atoms,  vibration  poly  atomic  molecule,  degree  of  freedom, 

selectionrules,normalmodesofvibrationofpolyatomicmolecule,degreeoffreedom,secti

onrule,normalmodesofvibrations,overtonesandcombinationofbands.Instrumentation 

(double‐  beam  spectrophotometer).  Frequency  shifts  by  change  ofphase  and 

solvents.  Finger  print  region,  Spectral  features  of  major  functional 

groupsandinterpretationofIRspectra.Applications ofIR spectroscopy. 
 

Unit‐III,Massspectroscopy:‐ 
 

Basicprinciples,theory,instrumentation,limitationandmodification,themolecul

arionorparention,determinationofmolecularformula,MClafferty’srearrangement, 

Metastable  ions  or  peaks,  the  nitrogen  rule,  important  feature  of 

themassspectraofhydrocarbon,olefins,cycloalkanes,cycloalkenes,cycloalkynes,aromat

ichydrocarbons,alcohols,aromaticalcohols,phenols,aliphaticaldehydesandketones,car

boxylicacid,amines,halogen compounds,nitrocompounds,esters. 
 

Unit‐IV,X‐RayDiffraction:‐ 
 

Theory  of  X‐ray  diffraction,  diffraction  of  X‐ray  by  crystals,  determination  of 

crystalstructure(poweraswellassinglecrystal),Instrumentation,determinationoflatticeparame

ters,X‐rayintensity calculationsandapplicationofX‐ray. 

 
BooksRecommended 

 

1. Applicationofabsorptionspectroscopyoforganiccompound‐J.RDyer. 

2. Fundamentalofmolecularspectroscopy‐Banwel. 

3. Organicspectroscopy‐Kemp. 

4. Organicspectroscopy– JagMohan. 
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5. SpectroscopyofOrganicCompounds‐P.S.Kalsi. 

6. Basicprincipleofanalytical chemistry– S.M.Khopkar. 

7. Analyticalchemistry(theory&practical)‐U.NDash. 

8. OrganicChemistry–Morrison,BoydandBhattacharjee. 

9. OrganicChemistry–McMurry. 

10. InstrumentalMethodsofChemicalAnalysis‐GurdeepR.Chatwal,S.K.Anand. 
 

 
CC–105  INORGANICCHEMISTRYPRACTICAL‐I 

 

Analysis  of  an  inorganic  mixture  containing  not  more  than  six  radicals.  The  mixture 

willinclude  lesscommonmetalions  likeMo,  W,Ti  andV;insoluble 

likeoxides,sulphates,halidesandotherinterfering radicals(Organicradicals areexcluded). 

Booksrecommended 

1. InorganicExperiments,J.DerckWoollins.,VCH 

2. MicroscaleInorganicChemistry, Z.Szafran,R.M.PikeandM.M.Singh,Wiley. 

3. PracticalInorganicChemistry, G.MarrandB.W. Rockett,VanNostrand. 

4. AnAdvancedCourseofPracticalChemistry,Nad,Ghosal&Mahapatra,CentralPublisher(20

00). 

5. Vogel’sQualitativeInorganicAnalysis,7thEd.RevisedbyG.Svehela,4thEd,Person(2007). 

 
CC‐106  ORGANICCHEMISTRYPRACTICAL–I 

 

QualitativeAnalysis 

Identificationofunknownorganiccompounds,Preparationofderivatives. 

Identificationofmulti‐

functionalcompoundsinamixtureoftwoorganiccompounds. 

 
BooksRecommendedforpracticalOrganicChemistry 

1. ExperimentsandTechniquesinOrganicChemistry,D.Pasto,C.Johnson,&M.Miller,Prantic

eHall 

2. SystematicQualitativeOrganicAnalysis,H.Middleton,EdwardArnold(Publisher). 

3. HandBookofPracticalOrganicAnalysis,Qualitative&Quantitative,M.T.Clarke,EdwardAr

nold(Publisher). 

4. Vogel’sTextBookofPracticalOrganicChemistry,A.R.TatchellWiley. 

5. MacroscaleandMicroscaleOrganicExperiments,K.L.Williamson, D.C.Heath. 

6. ATextBookofPracticalChemistry(Qualitative).ArthurI.Vigel. 
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SECONDSEMESTER 

 

C.C‐201,  ORGANICCHEMISTRY–II 

Unit–I,Stereochemistry:‐ 

Conformational  analysis  of  mono  substituted  and  disubstituted 

cyclohexane,conformation and chemical reactivity of cyclohexanes, optical activity in 

the  absenceof  asymmetric  atoms  (allenes,  spiranes,  biphyenyls),  prochirality, 

enantiotropic anddiasterotopic groups, asymmetric  synthesis,  sharpless asymmetric 

epoxidation, R‐Sand E‐Z conventions, erythro and  threo  isomers, stereospecific and 

stereoselectivesynthesis,interconversionofEandZ isomers. 

 
Unit‐II,AdditionReactions 

ElectrophonicAddition:‐

Structureorientationandregioselectivityrearrangement,stereochemistry,acidcatalysed

hydrationandrelatedadditionreaction, Electrophonic Addition involving metal cations, 

hydroxylation  of  alkenes.NucleophilicAdditiontocarbonyl 

compoundandnitriles,Michael Additionreaction. 

Unit– III,EliminationReactions 

E1,  E2  and  E1CB  mechanism,  Orientation  of  the  double  bond‐  Saytzeff 

andHoffmann  rule, Effect of  substrate  structure, attacking base,  leaving group and 

themedium,pyrolyticeliminations.Cleavageofquaternaryammoniumhydroxide. 

Unit‐IV,Rearrangementsandreactions; 

Pinacol‐

Pinacolone,Demjanov,Favorskii,ArndtEistertsynthesis,Neber,Backmann,  Hoffman, 

Curtius, Schmidt, Baeyer‐Villiger, Stobbe condensation, Wittingreaction 

Reagentsinorganicsynthesis; 

DDQ,Dicyclohexylcarbodimide,1,3‐

Dithiane,Gillman’sreagent,Osmiumtetroxide,seleniumdioxide,Wilkinson’scatalyst,pha

setransfercatalyst,crownether,PCC,LTA,Ziegler‐Nattacatalyst. 

 
BooksRecommended 

1. pericyclicReaction– Ianfleming;OxfordUniversityPress 

2. ConservationofOrbitalSymmetry‐A.J.Bellamy,Longman. 

3. PericyclicReactions‐S.M.Mukharjee,Macmillan. 

4. AdvancedOrganic Chemistry–JerryMarch,JohnWiley. 

5. AdvancedOrganicChemistry–F.A.CareyandR.J.Sundberg,Plenum. 

6. AGuideBooktoMechanisminOrganicChemistry‐S.M.Mukharjee&S.P.Singh& 

S.K.BhatacharjeeMacmillan. 

7. ReactionMechanisminOrganicChemistry–

S.M.Mukharjee&S.P.Singh&S.K.BhattacharjeeMacmillan. 

8. OrganicChemistry–R.T.Morrison, R.N.Boyd,Macmillan‐Prentic– Hall. 
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9. Mechanism&TheoryinOrganicChemistry–ThomasH.LowryandK.S.Richardson‐

AddisonWesley. 

10. Reactions,RearrangementsandReagents‐S.N.Sanyal, BharatiBhawan. 

11. Photochemistry andpericyclicReaction‐Jagadama Singh&JayaSingh– 

NewAgeInternational. 

12. OrganicReactionsandtheirmechanisms‐P.S.Kalsi, NewAge International. 

 

 
CC‐202,  INORGANICCHEMISTRY‐II 

 

UnitI,Metal‐ Ligand Bonding 

Crystal  field  Theory  and  its  limitations,  Elementary  idea  of  Angular 

overlapmodel,Molecularorbitaltheoryforoctahedral,tetrahedralandsquareplanarcom

plexes,σandπ‐bondinginmolecular orbitaltheory. 

UnitII,ElectronicSpectraandMagneticpropertiesofTransitionMetal Complexes. 

Spectroscopic  ground  states,  correlation,  Orgel  and  Tanabe‐  Sugano 

diagramsfortransitionmetalcomplexes(d1–

d9states),calculationsofDq,Bandβparameters,chargetransferspectra,spectroscopicme

thodofassignmentofabsolute configuration in optically active metal chelates and their 

stereo‐  chemicalinformation,  anomalous  magnetic  moments,  magnetic  exchanges 

coupling and spincrossover. 

UnitIII, Metal π‐Complexes 

MetalCarbonyls,Structureandbonding,Vibrationalspectraofmetalcarbonylsfor

bondingandstructuralelucidation,importantreactionsofmetalcarbonyls,preparation,b

onding,structureandimportantreactionsoftransitionmetalnitrosyls, 

dinitrogenanddioxygencomplexes,tertiaryphosphineasligands. 

Unit–IV,LanthanidesandActinides; 

Lanthanidecontraction,Comparativestudy:Generalcharacteristics,oxidationsta

te,magneticandspectralproperties,separationbyion‐exchangemethod. 

BooksRecommended: 

1. AdvancedInorganicChemistry,F.A.Cotton,M.A.Murillo,G.Wilkinson,6thEd.WileyIndia(2

007). 

2. InorganicChemistry,J.E.Huheey,E.A.Keiter,R.L.Keiter,O.K.Medhi,4thEd.,PearsonEducati

on(2006). 

3. ChemistryoftheElements,N.NB.GreenwoodandA.Earnshow,pergamon. 

4. InorganicElectronicSpectroscopy,A.B.P.Lever,Elsevier. 

5. Magnetochemistry,R.L.Carlin,SpringerVerlag. 

6. ComprehensiveCoordinationChemistryeds.,G.Wilkison,R.D.GillarsandJ.A.McClenerty,

Pergamon. 
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7. Elements of MagnetoChemistry,R.L.Dutta,A.Syamal;2nd 

Ed.EastWestPressPvtLtd.(2009). 

8. FundamentalConceptsofInorganicChemistry,Vol.5;AsimK.Das,CBSPublisher.(2015). 

9. FundamentalConceptsofInorganicChemistry,Vol.6;AsimK.Das,CBSPublisher,2ndEd(201

3). 

10. organometallicChemistry,R.C.Mehrotra&A.Singh,NewAgeInternational,2ndEd(2013). 

11. InorganicChemistry,C.L.Miessler,D.A.Taff,Pearson,3rdEd.2004. 

 
CC203,  PHYSICALCHEMISTRY‐II 

 

UnitI KineticTheoryofGases 

Maxwell  distribution  law  of  velocities,  Transport  properties,  mean  free 

path,viscosity,  thermal  conductivity  and  diffusion, Maxwell‐Boltzmann  distribution 

law,Joule‐

Thomsoneffectandproductionoflowtemperature,determinationofAvogadro's  number 

by vertical distribution and lateral distribution of particles in amedium. 

Unit  II  Surface  Chemistry‐ 

IAdsorption 

Surface  tension,  capillary  action,  pressure  difference  across  curved 

surface(Laplaceequation),vapourpressureofdroplets(Kelvindifferenceacrosscurvedsur

face(Laplaceequation),vapourpressureofdroplets(Kelvinequation),Gibbsadsorption 

isotherm,  catalytic  activity  at  surfaces  estimation  of  surface  area  (BETequation), 

Surface  catalysed  oxidation  of  Co  to  CO2,  surface  films  on  liquids 

surfaceequationofstateanditsapplication,Electro‐kineticphenomenon. 

UnitIIISurfaceChemistry ‐II 

Surfaceactiveagents,classificationof  surfaceactive 

agents,micellization,hydrophobic  interaction,  critical micellar  concentration  (CMC)/ 

Kraft 

temperature,factorsaffectingtheCMCofsurfactants,Counterionbindingtomicelles,ther

modynamicsofmicellazation–

phaseseparationandmassactionmodel,solubilisation,microemulsion,reversemicelles. 

UnitIVElectrochemistry 

Electrochemistryofsolutions.Debye‐Huckel‐

Onsagertreatmentanditsextension,ionsolventinteractions.Debye‐Huckel‐

Bjerrummodel.Solutionofstrongelectrolytes.Debye‐

Huckeltheoryforactivitycoefficientofelectrolyticsolutions;determinationofactivityand

activitycoefficients;ionicstrength. 

Thermodynamics  of  electrified  interface.  Derivation  of  electro‐  capillarity, 

Lippmannequations(surfaceexcess),methodsofdetermination.Structureofelectrifiedin

terfaces,Helmltoz‐Perrin,Guoy‐Champman,Sternmodels. 
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Over  potentiaks,  exchange  current  density,  derivation  of  Butler‐  Volmer 

equation,Tafelplot.Polarographytheory,llkovicequation;halfwavepotentialanditssignif

icance,cyclicvoltametry.Introductiontocorrosion,homogeneoustheory,formsofcorrosi

on, corrosionmonitoringandpreventionmethods. 

 
BooksRecommended 

1. PhysicalChemistry, P.W.AtkinsandJ.D.Paulo,Oxford,2013,10theditionNewDelhi. 

2. PhysicalChemistry, T.EngleandP.Reid,pearson,2006,1stedition,NewDelhi. 

3. PhysicalChemistryofthesurfaces,A.W.AdamsonandA.P.Gast,JohnWiley,6thedition,199

7,NewYork. 

4. AdsorptionandCatalysis,D.K.Chakraborty,1stedition,1992,Narosa,NewDelhi. 

5. Surfactantsandpolymersinaqueoussolution,KristerHomberg,BoJ”onson,BengtKronber

gandBj”ornLindman,2002,JohnWilay,Sussex. 

6. Surfactantsandinterfacialphenomena,M.J.Rosen,JohnWilay2ndedition,NewJeresy. 

7. ChemicalKinetics,K.J.Laidler,Mcgraw‐Hill. 

8. KineticandMechanismofChemica;Transformations,J.RajaramanandJ.Kuriacose,McMill

an. 

9. ModernElectrochemistryVol.IandVol.II.J.O.M.BockrisandA.K.NReaddy,Plenum,3rdediti

on,1997,London. 

10. FastReaction‐D.N.Hauge 
11. ChemicalKineticandDynamics‐

2ndEdn.,JIsteinfild,J.S.FransisCo,W.L.Hase,BeuticHall(1999). 

12. PhysicalChemistry,G.K.Vemulapalli,PrenticeHallofIndiaPvt.Ltd.,1993,NewDelhi. 

13. PhysicalChemistry,GeogeWoodury,Books/ColePublishing,1997,PacificGrove,USA. 

 
C.C‐204,  ANALYTICALCHEMISTRY‐II 

 

Unit‐I,NMRandC13NMR:‐ 

Introduction,  basic  principle  of  NMR,  Relaxation  process,  No.  of  signals,  position 

ofsignals(chemicalshift),factorsinfluencingchemicalshift,shieldinganddeshieldingofprotons, 

splitting  of  signals,  spin‐  spin  coupling,  calculation  the  ratio  in  the  height  of 

thesignals,couplingconstant(J),chemicalexchange,NMRspectraofphenylacetylene,n‐

propanol,m‐cresol,isopropylbromide,acetaldehyde,alpha‐bromobutanoicacid,important 

features  of  NMR  spectroscopy,  advantages  and  limitations  of  NMR 

spectroscopy.Applications  of NMR  spectroscopy.  C13 NMR  spectroscopy,  sensitivity  of  C13 

NMR spectra,chemicalshiftinC13NMR,NMRspectraofcarbonations. 

Unit–II 

(a) ESRSpectroscopy:‐

Introduction,comparisonbetweenNMRandESR,TheoryofESR,Instrumentation,Pres

entationofESRspectrum,Hyperfinesplitting, 
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determinationofg‐

value,linewidth,ENDOR(electronnucleardoubleresonance),ApplicationofESR. 

(b) Raman  Spectroscopy:‐  Introduction,  Theory  of  Raman  Spectroscopy,  Stoke 

andantistokeslines,conditionsforRamanspectroscopy,EquivalenceofBeerlambert’s

lawofabsorptioninRamanscattering,Ramanspectraofdiatomicmolecules, 

rotational‐  vibrational  Raman  spectra,  Importance  of  Raman 

spectra,IRandRamanspectraarecomplimentary,vibrationalRamanspectraofpolyato

micmolecules. ApplicationofRamanspectroscopy. 

 
Unit–III,ChromatographicseparationMethods:‐ 

Chromatographictechniques:Classification,basicprinciples,theoryofchromatography. 

A. IonExchangeChromatography:‐Ionexchangeprocess,synthesisandstructure  ofion‐

exchangeresin,resolution,retentionparameters,selectivityionexchangecapacityandsep

arationoflanthanides. 

B. PaperandThin–layerChromatography:‐

Stationaryandmobilephases;varioustechniquesofdevelopment,visualizationandevalua

tionofchromatograms,separationofinorganiccompounds. 

 
C. Liquid‐gasChromatography:‐ 

Introduction,methodology,instrumentationandindustrialapplications. 

UnitIV,Thermal Methods:‐ 

Theory,instrumentationandapplicationsof:‐(1).ThermoGravitmetricAnalysis(TGA), (2). 

Differential Thermal Analysis (DTA), (3). Differential Scanning Calorimetry 

(DSC)BooksRecommended 

1. Applicationofabsorptionspectroscopyoforganiccompound–J.RDyer. 

2. Fundamentalofmolecularspectroscopy–Banwel 

3. Organicspectroscopy–Kemp. 

4. Organicspectroscopy– JagMohan 

5. SpectroscopyofOrganicCompounds‐P.S.Kalsi 

6. Basicprincipleofanalytical chemistry‐S.M.Khopkar 

7. AnalyticChemistry(theory&practical)–U.NDash 

8. OrganicChemistry–Morrison,BoydandBhattacharjee. 

9. OrganicChemistry_McMurry. 

10. InstrumentalMethodsofChemicalAnalysis‐GurdeepR.Chatwal,S.K.Anand 
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CC‐205,INORGANICPRACTICAL–II 

1) Preparationofthefollowinginorganiccompounds. 

i) Potassium 

chromioxalate,K2[Cr(C2O4

)3] 

ii) Tetraammine cupric 

sulphate,Cu[(NH3)4]SO4.H2O 

2) Determinationoftotalmanganeseinpyrolusite. 

3) Determinationofpercentageofcopperpresentinthegivensampleofbronze 

4) Estimation of Cu in a given solution prepared from a sample of 

brass.BooksRecommended 

1. Vogel’sTextbookofQualitativeChemicalAnalysis;J.Mendan,R.CDenney,J.D.Barnes,N.J.K

. Thomas;person,6thEd(2007). 

2. ATextBookofMacroandsemimicroQualitativeInorganicAnalysis;ArthurI.Vogel.,orient.L

ongman,1stEd.(1975). 

C.C‐206,  ORGANICCHEMISTRYPRACTICAL‐II 
 

OrganicSynthesis 
 

Preparationoffollowingorganiccompounds. 

a) Anthranilicacid 

b) MethylOrange 

c) p‐Chlorotolunefromp‐toluidine(Sandmeyr reaction) 

d) p‐Iodotolunefromp‐toluidine(Sandmeyr reaction) 

e) Ethylacetoacetate 
f) Aspirin 

g) Benzil 

h) Phthalimide 

QuantitativeAnalysis 

(a) EstimationofPhenolsusingbromatebromidesolution. 

(b) EstimationofAnilinesusingbromatebromidesolution. 

(c) DeterminationofSaponificationvaluesofanoilsample. 

(d) EstimationofNitrogenbyKjeldahl'smethod. 
 

BooksRecommended 
 

1. ExperimentsandTechiniquesinOrganicChemistry,D.Pasto,C.Johnson,&M.Miller,Prantic

eHall 

2. SystematicQualitativeOrganicAnalysis,H.Middleton,EdwardArnold(Publisher). 

3. HandBookofOrganicAnalysis,Qualitative&Quantitative,M.T.Clarke,EdwardArnold(Publ

isher). 

4. Vogel’sTextBookofpracticalOrganicChemistry,A.R.Tatchell,JohnWiley. 
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6. ATextBookofPracticalOrganicChemistry(Qualitative).ArthurI.Vogel. 
 
 
 

THIRDSEMESTER 

CC‐301,  BIOINORGANIC&ANALYTICALCHEMISTRY 

UnitI,MetalionsinBiologicalsystemsanditsStorageTransport 

Essentialtraceelements,Ferritin,transferring,andsiderophores. 

CalciuminBiology 

Transported  regulation,  Intracellular  Ca2+  transport,  Ca+  A  Tpase,  Na+  /  Ca+ 

exchange,mitochondrialinfluxand.inositoltriphosphate,Ca+regulatedintracellularprocesses:Ca

lmodulin,TroponinC. 

Metalloenzymes 

Iron enzymes – catalase peroxidise and cytochromes, Cyt‐ 

p450Copper enzymes‐ Superoxide dismutase Molybdenum 

oxatransferase.Enzymes‐ Xanthine oxidase. (Coenzyme vitamin B12. 

Sulphur proteins)UnitIITransportandStorage ofDioxygen 

Hemeproteinsandoxygenuptake,structureandfunctionofhaemoglobin,myoglobin, 

hemoeyanins and hemerthrin, model synthetic complexes of iron, cobalt andcopper 

UnitIIIAnalyticalChemistry 

Atomic  absorption  spectroscopy‐  Principle,  difference  between  atomic 

absorptionspectroscopyandflameemissionspectroscopy,advantagesofatomicabsorptionspect

roscopy,instrumentation,detectionlimitandsensitivity. 

UnitIV,FluorimetryandPhosphorimetry 

Instrumentation,  comparison  of  fluorimetry  and  phosphorimetry,  some 

flurometricapplicationsandsomephosphorimetricapplications. 

BooksRecommended 

1. PrinciplesofBioinorganicChemistry,S.J.LippardandJ.M.Berg.,UniversityScienceBooks. 

2. BioinorganicChemistry,I.Bertini,H.B.Gray,S.J.Lippardand 

J.S.Valenting,UniversityScienceBooks. 

3. InorganicBiochemistryvolsIandIIed.G.L.Eichhom,Elsevier 

4. ProgressinInorganicChemistry, Vols18and38edJ.J.Lippard, Wiley 

5. BioinorganicChemistry, Asim K.Das,BooksandAllied,2ndEd(2007). 

6. AnalyticalChemistry, SkoogandWest. 

7. AnalyticalChemistry,S.M.Khopkar. 

8. InstrumentalAnalysis, Willard,Merit&Dean. 
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C.C‐302,  PHOTOCHEMISTRY 

 

UnitIPhotochemicalReactions 

Interaction  of  electromagnetic  radiation  with  matter,  types  of  excitations,  fate 

ofexcitedmolecule,quantumyield,transferofexcitationenergy, actinometry. 

DeterminationofReactionMechanism 

Classification,rateconstantsandlifetimesofreactiveenergystates‐determinationof  rate 

constants  of  reaction.  Effect  of  light  intensity  on  the  rate  of  photochemical 

reactions.Typesofphotochemicalreactions‐photo‐dissociation,gas‐phasephotolysis. 

 
UnitII Photochemistryofalkenes 

Intermolecularreactionsoftheolefinicbond‐

geometricalisomerism,cyclizationreactions,rearrangementof1,4‐and1,5‐dienes. 

PhotochemistryofCarbonylCompounds 

Intermolecularreactionsofcarbonylcompounds‐

saturated,cyclicandacylicβ,ϒunsaturatedandα,β–

unsaturatedcompounds.Cyclohexadienones. 

UnitIIIPhotochemistryofAromaticCompounds 

Isomerisations,additionsandsubstitutions 

UnitIVMiscellaneousPhotochemical Reactions 

Photo‐friesreactionsofanilides.Photo‐firesrearrangement.Bartonreaction.Singlet 

molecularoxygen  reactions.  Photochemicalformation  ofsmog. 

Photodetgradationofpolymers.Photochemistry ofvision. 

Booksrecommended: 

1. Fundamentalsofphotochemistry,K.K.Rohtagi–Mukharji,Wilcy‐Eastern. 

2. Molecularphotochemistry,N.J.Turro,W.A.Benjamin. 

3. Introductoryphotochemistry, A.Cox andT.Camp.McGraw‐Hill. 

4. Photochemistry,R.P.KundallandA.Gibert,ThomsonNelson. 

5. OrganicPhotochemistry,J.CoxonandB.Halton,Cambridge Universitypress. 

 
CC‐303,PHYSICALCHEMISTRYPRACTICAL‐I 

 

1) Determinetherateconstantofacidhydrolysis/basehydrolysisofester. 

2) Conductometrictitrationofstrongacidwith 

strongbase,weakacidwithstrongbase,mixtureofstrongacidandweakacidwithstrongbas

e 

3) Potentiometrictitrationofstrongacid withstrongbase 

4) Studyofinversionofcanesugarinacidmediumbypolarimetry. 

BooksRecommended 

1. PracticalPhysicalChemistry, A.M.JamesandF.E.Prichard,Longman. 

2. Findley’spracticalPhysicalChemistry,B.P.Levitt,Longman. 
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3. ExperimentalphysicalChemistry,R.C.DasandB.Behera,TataMcGrawHill,1983,NewDelhi

. 
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CC–304  POLYMERCHEMISTRYPRACTICAL 

1. Synthesisofpolymethylmethacrylatebyemulsionpolymerization. 

2. Determinationofviscosityaveragemolecularweightofpolystyreneinbenzeneandtolune. 

3. Kineticsofadditionpolymerizationofmethylmethacrylateusingbenzoylperoxideasinitiat

or. 

4. Synthesisofpolyethyleneterasulphidebyemulsionpolymerization. 

5. Determinationofchainlength ofpolyacrylonitrileusingMark‐Houwinkequation. 

6. KineticsofpolymerizationofacrylonitrileusingCe(IV)‐cyclohexanolredoxsystem. 

7. DeterminationofviscosityaveragemolecularmassofpolyacrylonitrileinDMF. 

 
CC‐305,ResearchMethodology 

Unit‐I,(a)ScientificResearch:‐

Definition,characteristics,types,needofresearch,Identificationoftheproblem,assessingthestat

usoftheproblem,formulatingtheobjectives,preparing design,Actualinvestigation. 

(b)Literature  Survey:‐  Primary  sources  (Journals  and  Patents),  Secondary 

resources(abstract,CA,collectiveindexes,reviews,awarenessservice,generaltreatise,monograp

hson  specific  areas,  reference  books),  Basic  ideas  of  literature  search  on  web  (Scifinder, 

scopus,scirus,sciencedirect),Citationindex,impactfactorofresearchpapers. 

Unit‐II,Documentationandscientificwriting:‐ 

Organization  and  writing  of  manuscript  papers,  monographs,  authored  books,  Thesis 

writing,structureandComponentsofResearchreport,Typeofreport:Researchpaper,thesis,Resea

rchprojectreports,picturesandgraphics,Citationstyles,writingareviewpaper,Bibliography. 

 
Unit –III, Statistical Methods of Data Analysis:‐ Role of analytical  chemistry,  classification 

ofanalytical methods,  classical  and  instrumental,  types  of  instrumental  analysis,  selection 

ofanalytical  chemistry,  classification of errors,  source and minimisation of errors, absolute 

andrelativeerrors;accuracyandprecision;significantfigures,Testofsignificance(F‐test,studentT‐

test,pairedtestT‐test);meanvalueanddeviation,averageandstandarddeviation,  median  value, 

range,  confidence  intervals;  least  square  methods  of  fitting 

linearequation,correlationcoefficientandcoefficientofdetermination. 

Unit–IV,ComputerApplicationsinChemistry:‐ 

IntroductiontocomputerandIT,Dataandinformation,Generalfeaturesofacomputer,soft

wareanditstypes,Applicationofsoftwarepackagesinchemistry,computationalchemistry. 

Applications  of  some  computer  packages  (MS‐Excel,  Origin,  Chemdraw)  to 

Chemistry,computer  technique  used  in  chemistry  with  special  reference  to  UV‐  Visible 

spectroscopy,FTIR, XRD. 
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BooksRecommended 

1. ResearchMethodology:Methods&Technique,C.R.Kothari,WileyEastenLtd,NewDelhi19

85. 

2. ResearchMethodology,G.C.Ramamurthy,DreamtechPress. 

3. ResearchMethodology:AstepbystepGuideforBeginners2nd.KumarRanjit,PearsonEduca

tion,Singapore,2005. 

4. IntroductiontoResearch&ResearchMethodology, M.S.Sridhar. 

5. AnalyticalChemistry, G.D.Christian,6thEdn.,WileystudentEdition. 

6. ComputerChemists,S.K.Pundhiranda.Bansal,Pragatiprakashan,2008. 

 

 
Unit‐I 

 

 
Environment 

CC‐306(OEC),ENVIRONMENTALCHEMISTRY 

Introduction,  Composition  of  Atmosphere,  vertical  temperature,  Heat  budget  of 

theearth atmosphere system, vertical stability atmosphere. Biological cycles of C. N, 

P,SandO,Biodistributionofelements. 

Hydrosphere 

Chemicalcompositionofwaterbodies,likestreams,riversandwestlands,Hydrologicalcycl

e:Aquaticpollution,Inorganic,organic.Pesticide,Agriculture,industrialandsewage.Deter

gents,Oilspillsandoilpollutions.Waterqualityparameters.  Dissolved 

oxygen,Biochemical  oxygendemand,  solids,metals,  contentof  chloride,  sulphate 

phosphate,  nitrite  and  micro‐  organism,  Analytic  methods 

ofmeasuringBOD,DO,COD,E. Metals(As,Cd,Cr,Hgandpb) 

Unit–II 

Soils 

Composition,microandmacronutrients,polluation,fertilizers,pesticides,plasticsandmeta

ls. Wastetreatment. 

 
Atmosphere 

Chemical  composition  of  atmosphere,  particles  ions  and  radicals  and  their 

formation.Chemical  and  photochemical  reactions  in  atmosphere  smog  formation, 

Oxides  ofN,C,S,O  and  their  affect,  pollution  by  chemical,  petroleum,  Minerals, 

chlorofluorohydrocarbons,Greenhouseeffect,Acidrain,Airpollutioncontrolsandtheirch

emistry,AmbientAirQualityStandardinIndia. 

Analyticalmethodsformeasuringsirpollutants,continuousmonitoringinstruments 

Unit–III:Industrial Pollution 

Cement,  sugar  and  distillery,  iron  and  steel,  paper  and  pulp  industries  and 

thermalpowerplants,Disposalofwastesandtheirmanagement 

Unit‐IV:EnvironmentalToxicology 

Chemicalsolutionstoenvironmentalproblems,Biodegradabilityprinciplesofdecompositi

on,Betterindustrialprocesses 
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BhopalGasTragedy, Chernoby, ThreeMileIslandandMinamata 

BooksRecommended 

1. EnvironmentalChemistry,S.E.Manahan,Lewispublishers 

2. EnvironmentalChemistry,Sharma&Krishnapublishers 

3. EnvironmentalChemistry,A.K.De,WileyEastern 

4. EnvironmentalpollutionAnalysis,S.K.khopkar,WileyEastern. 

5. StandardMethodofchemicalAnalysis,F.J.Welcher,VolIII.VanNostrandReinholdCo. 

6. EnvironmentalToxicology,Ed.J.Rose,GordonandBranchSciencepublication. 

7. ElementalAnalysisofAirborneparticles,Ed.S.LandsbergerandM.Createchman,Gordona

ndBreechSciencepublication. 

8. EnvironmentalChemistryC.Barid, W.H.Freeman 

9. HandbookofEnvironmentalAnalysis.Pradyatpatnaik,LewisPublishers(1997) 

10. StandardMethodsfortheExaminationofWaterandWasterwater,APHA,AWWA,WPCF,W

ashingtonD.C.20005,USA,17th Edition(1989). 
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FOURTHSEMESTER 

CC  ‐  401,Organic 

SynthesisUnitI,DisconnectionApproach 

Anintroductiontosynthonsandsyntheticequivalents,disconnectionapproach, 

functional  group  inter‐  conversions,  the  importance  of  the  order  of 

eventsinorganicsynthesis,onegroupC‐XandtwogroupC‐

Xdisconnections,chemoselectivity,reversalofpolarity,cyclisationreactions,aminesynth

esis. 

UnitII,Oxidation 

Introduction.Differentoxidativeprocess. 

Hydrocarbons‐alkenes,aromaticrings,saturatedC‐Hgroups

  (activated

and  unactivated).  Alcohols,  diols,  aldehydes,  ketons,  ketals  and  carboxyalic 

acids,Amines,hydrazines,andsulphides.Oxidationswithrutheniumteraoxide,iodobenze

nediacetateandthallium(III)nitrate. 

Reduction 

Introduction.Differentreductiveprocesses. 

Hydrocarbons‐alkanes,alkenes,alkynesandaromaticrings. 

Carbonyl compounds – aldehydes, ketons, acids and their derivatives. 

Expoxides.Nitro,nitroso,azoandoximegroups. 

Hydrogenolysis. 

UnitIII, ProtectingGroups 

Principleofprotectionofalcohol,amine,carbonylandcarboxylgroups. 

OneGroupC‐CDisconnections 

Alcoholsandcarbonylcompounds,regioselectivity,Alkenesynthesisuseofacetyl

enesaliphaticnitrocompounds inorganicsynthesis. 

TwoGroupC‐CDisconnections 

Diels‐Alderreaction,1,3‐difunctionlisedcompounds,α,β‐

unsaturatedcarbonylcompounds,controlincarbonylcondensations,1,5‐

difunctionalisedcompounds.MicheladditionandRobinsonannulations. 

UnitIV, RingSynthesis 

Saturatedheterocyclics,synthesisof3‐,4‐,5‐and6‐

memberedrings,aromaticheterocyclics inorganicsynthesis. 

SynthesisofsomeComplex Molecules 

Application,  of  the  above  in  the  synthesis  of  following  compounds, 

Camphor,Longifolen,Cortisone,Reserpine,VitaminD,Juvabione,AphidicolinandFrederic

amycinA. 

BooksRecommended 

1. DesigningOrganicSynthesis,Aprogrammedintroductiontosynthonapproach,S.Warren,

Wiley. 

2. Organicsynthesis‐
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Concept,MethodsandStaringMaterials,J.FuhrhopandG.Penzillin,VCH,Weinheim,Germ

any. 

3. SomeModernMethodsofOrganicsynthesis.W.Carruthers,CambridgeUniv.Press. 
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4. ModernSyntheticReactions,H.O.House,W.A.Benjamin 

5. AdvancedOrganicChemistry:Reactions,MechanismsandStructure, J.March,Wiley. 

6. PrinciplesofOrganicsynthesis,R.NormanandJ.MCoxon,BlackieAcedemic&Professional. 

7. AdvancedOrganicChemistryPartB, F.A.CareyandR.J.Sundberg, PlenumPress. 

8. OrganicChemistry: TheDisconnectionapproach,S.Warren,JohnWileyandSons. 
 
 

 
 

UnitI 

 

CC‐402,  PolymerChemistry(DSE‐I) 

 
Importanceofpolymers:Basicconcepts:Monomers,repeatunits,degreeunits,de

greeofpolymerization,Linear,branchedandnetworkpolymers.Classificationofpolymers.

Polymers.Polymerization:condensationandco‐polymerization.  Polymerization 

conditions  and  polymer  reactions.  Polymerization 

inhomogeneousandheterogeneoussystems. 

UnitII,Polymer Characterization 

Polydispersion–

averagemolecularweightconcept.Number,weightandviscosityaveragemolecularweigh

ts.Polydispersityandmolecularweights.End‐group,  viscosity,  light  scattering,  osmotic 

and ultracentrifugation methods. Analysisand testing of polymers – chemical analysis 

of  polymers,  spectroscopic  methods,  X‐ray  diffraction  study,Microscopy.Thermal 

analysisand  physicaltesting–  tensilestrength.Fatigue, 

impact.Tearresistance.Hardnessandabrasionresistance. 

UnitIII,StructureandProperties 

Morphologyandorderincrystallinepolymers‐configurationsofpolymerchain. 

Crystal  structures  of  polymers.  Morphology  of  crystalline  polymers,  strain  –

inducedmorphology,crystallizationandmelting.Polymerstructureandphysicalpropertie

s‐  crystalline melting  point.  Tm‐ melting  points  of  homogeneous  services,effect  of 

chainflexibilityand  other  steric  factors,entropyand  heat  of 

fusion.Theglasstransitiontemperature,Tg‐

RelationshipbetweenTmandTg,effectsofmolecular  Weight,  diluents,  chemical 

structure,  chain  topology,  branching  and  crosslinking.Property  requirements 

andpolymerutilization. 

UnitIV, PolymerProcessing 

Plastics,elastomersandfibres.Compounding.Processingtechniques:Calendering

,  die  casting,  rotational  castin,  film  casting,  injection  moulding, 

extrusionmoulding,thermoforming,forming,reinforcing andfibre spinning. 

PropertiesofCommercialPolymers 

Polyethylene,polyvinylchloride,polyamides,polyesters,phenolicresins,repoxyr

esinsand  silicone  polymers.Functional  polymers‐  fire  retarding 

polymersandelectricallyconductingpolymers.Biomedicalpolymers‐

contactlens,dentalpolymers, artificialheartkindly,skinandbloodcells. 
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BooksRecommended 

1. TextbookofpolymerScience,F.W.Billmeryer, Jr.Wiley. 

2. PolymerScience,V.R. Gowariker,N.V.ViswanathanandJ.Sreedhar,Wiley‐ Eastern. 

3. FunctionalMonomersandPolymers,K.Takemoto,Y.InakiandR,M.Ottanbrite. 

4. ContemporarypolymerChemistry,H.R.AlcockandF.W.Lambe,PrenticeHall. 
 

 
C.C‐403  ORGANOTRANSITIONMETALCHEMISTRY(DSE‐II) 

 

UnitI,AlkylandArylsofTransitionMetals 

Types,  routes  synthesis,  stability  and  decomposition  pathways  organo‐  copper  in 

organicsynthesis 

CompoundsofTransitionMetal‐CarbonMultipleBonds 

Alkylidenes,Alkylidynes,lowvalentcarbenesandcarbines–

synthesis,natureofbond,structuralcharacteristics,nucleophileandelectrophilicreactionsonthel

igands,roleinorganicsynthesis. 

 
UnitII,TransitionMetal π‐Compleses 

Transition  Metal  π‐Complexes  with  understand  organic  molecules,  alkenes,  allyl, 

diene,dienyl,areneandtrienylcomplexes,preparations,properties,natureofbondingandstructu

ral  features.  Important  reactions  relating  to  neucleophilic  and  electrophilc  attack 

onligandsandtoorganicsynthesis. 

Transition Metal Compounds With Bounds to 

HydrogenTransitionmetalcompoundswithbondstohydr

ogen 

UnitIIIHomogeneousCatalyticSynthesisofOrganicChemistrybyTransitionMetalComplexes. 

Coordinativeunsaturation,OxidativeAdditionReaction,Reductioneliminationreaction.Insertio

nreactions(insertionofCO,SO2andalkenes).Reactionsofcoordinatedcarbonmonoxide  in  metal 

carbonyls.  Homogeneous  hydrogenation  of  alkens,  hydrobromylation  ofalkenes,Zeigler‐

Tropschreaction). 

 
UnitIV:FluxionalOrganometallicCompounds 

Fluxionalityanddynamicequilibriaincompoundssuchasη2‐olefin,η3‐allylanddienylcomplexes. 

 
BooksRecommended 

1. PrinciplesandApplicationofOrganotransitionMetalChemistry,J.P.Collman,L.S.Hegedus,

J.R.NortonandR.G. Finke,University Science Books. 

2. TheOrganometallicChemistryoftheTransitionMetals,R.H.Carbtree,JohnWiley 

3. Metallo‐organicChemistry,A.J.Person,Wiley 
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4. TheOrganomentallicChemistryoftheTransitionMetals,R.H.Carbtree,4thEd,Willey(2005)

. 

5. FundamentalConceptsofInorganicChemistry,Vol.6;AsimK.Das,CBSpublisher,2ndEd(201

3). 

6. OrganometallicChemistry,R.C.Mehrotra&A.Singh,NewAgeInternational,2ndEd(2013). 

 
 
 
 

CC‐404,Dissertation/Project 
 
 
 
 

 
CC‐405,  ANALYTICALCHEMISTRYPRACTICAL 

1. DeterminationofNa+/K+ ionsbyflamephotometry. 

2. VerificationofBeer‐

Lambert’sLawanddeterminationofunknownconcentrationbycolorimetry/spectro‐

photometricmethod. 

3. DeterminationofDissolvedOxygen (DO)inwatersamples. 

4. DeterminationofChemicalOxygenDemand(COD)inwatersamples. 

5. DeterminationofBiochemical OxygenDemand(BOD)inwatersamples. 

6. Estimationofmetalionsbyion‐exchangemethod. 

7. MeasurementofPHofliquidsample/soilsbya PHmeter. 

8. Determinationofturbidityofthesamplesolutionbyturbiditymeter. 

9. Titrationofstrong/weakacidwithweak/strongbaserespectivelybyconductometricmeth

od. 

 
BooksRecommended. 

1. Vogel’sTextBookofQuantitativeChemicalAnalysisByJ.Mendham,R.C.Denney, 

J.D.Barnes,M.J.K.Thomas,personEducationpublishers,6thEdition(2007). 

2. HandbookofEnvironmentalanalysisbyPradyotPatnaik,LewisPublishers,USA(1997). 

3. StandardMethodsfortheExaminationofwaterandwastewater,APHA,AWWA,WPCF,Wa

shington,DC,USA,17th Edition. 
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CC‐406,PHYSICALCHEMISTRYPRACTICAL‐II 

 

1) Determinationofadsorptionofaceticacidandoxalicacidonanimalcharcoalandverificatio

nofFreundlich's isotherm. 

2) Studyofequilibriumconstantoffollowingreaction. 

KI+I2⇋KI3 

3) StudyofcomplexformationbetweenammoniaandCu2+. 

4) Partitionco‐efficientofiodinebetweenchloroformandwater. 

5) Determinationofco‐ordinationnumberofcopperincupraminecomplex. 

 
BooksRecommended 

 
1. ExperimentalPhysicalChemistry,B.P.Longman. 

2. Findlay’spracticalPhysicalChemistry,revisedB.P.Levitt,Longman. 

3. ExperimentsinphysicalChemistry, J.C.Ghosh,BharatiBhavan. 

4. ExperimentalPhysicalChemistry,R.C.BeheraandB.Behera,TataMcGrawHill,1983.NewD

elhi. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


