Department of Chemistry
Ch. Devi Lal University Sirsa
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Ph. D. in the subject of Chemistry T 2T

Syllabi and Course of reading for Ph. D. (Course Work) in Chemistry w.e.f 201849+

Paper Course Nomenclature of the Paper Contact | Credits | Max, 1

No. Code Hours Marks

(L+P)

Paper-I CH(H)-501 Research Methodology 4+0=4 4 70-+30

Paper-I1 CH(H)-502 Instrumental Methods in Chemistry 4-+0=4 4 70+30
CHI(S)-503 | Inorganic Chemistry 4+0=4 4 70+30

Paper-IIl + CHO(8)-503 | Organic Chemistry o 40=4 L

a CHP(S)-503 | Physical Chemistry 4 =4 | 4 ____7(;#“3“{}_
Total Md\ l'HdI ks o300
Note

e CH{H), CH(S) represents Hard core. Soft core papers in Chemistry.

= Lach theory paper will include 30% marks as internal assessment as per University rules,

e Maximum marks of witl be 300,

e Total eredits : 12 (Iard Core -+ 08: Soft Course = (34)

o Paper 1 is optional and candidates are required to select any one ol the three specialization
paper oftered.

e Astudentis required to score 50 pereent marks in aggregate in order (o pass the theory
examination. Pass marks in individual course is 45 percent.

Instruction for the paper sctters:

Fhe examiner will set nine questions and the candidates will be required 1o attempt five
questions inall. Out of nine questions one question will be compulsory cont HNing: seven shor
answer type questions covering the entive syllabus, Further examiner will st (o questions (rom
cach seetion and the candidates will he required (o attempt one question Trom cacly section. All

questions will carry equal marks.
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Paper-1
Research Methodology
CH(H)-501
Max. Marks © 70

Section-A
Scientific Writing
Scientific Documents :Organization and writing of research paper, short communications. review
articles. monographs. technical and survey reports. authered hooks, and edited books and

dissertation.
Chemical Literature

a. The structure of chemical inlermation, Important paper based and electronic based
sources, How to [ind chemical intormation on specilic compounds and their syntheses,

b, Abstracts and Journals in chemistey, Hoppy forms o Journalse nwjor libraries.
subseribing Journals related to chentistry in the region and country.

¢, Patents and Patents writing :Parts of patent applicutions. characteristics ol the disclosure

for a chemistey invention,

sceetion-B
Classification of analytical method-

Classical & Instrumental. Types ol mstrumental analysis selecting an anaiytical miethod.
analstical balance, technigue of weighmy, errors, Selectung and handling ol reagent. Salety
analvticul laboratory,

Frrors and Pyatuation @ Delinition ol e in mean and median, Precision. standard devition,
relative studard  deviation, accuracy . absolute ervar, relative crror. Lapes of crtar i
experimental datas Determinate (Systenaticl, indeterinate (or randomy and gross sowrce of
crrors and eliects upon the analytical results Nethods Tor reporting analy tical data-indeermimate

crrors, Lse of statisles.

Section- O
Fhe Purilication of common organic suls enis

Satiteated aliphatic hydrocarbons, wonatie hydrocashons. halogenated hydrocirbons, aliphatic
aleohols. cthers, ketones. esters, niteoeens containiny olvents, sulphurcentnnine slvent
phosphoras contammy solvents,

seetion -1
Ldentification ol contpounds on basis o dilferent spectroscopic technigues
NMR spectroncapy (1 and OV rechnigquesnaes spectronietery. CV-Vin speciencopy

milrradspectioseapy,



Instruction for the paper setters:

The examiner will set nine questions and the candidates will be required to attempt five
questions in all. Qut of nine questions one question will be compulsory containing seven short
answer type questions covering the entire syllabus. Further examiner will set two questions from
each section and the candidates will be required to attempt one question from each section. All
questions will carry equal marks.

Suggested readings

1.
2.

L

B

0.

A Text book of Quantitative Analysis, A. I. Vogel, ELBS, London.

Fundamentals of Analytical Chemistry, D. A. Skoog. D. M. West & T I Holler, W. B.
Saunders.

Analytical Chemistry : Principles and Techniques. L. G. Hargis, Prentice Hall.

Vogel™s Text book of Practical Organic Chemistry. B. S. Furniss ef. «l.. Longman group.
Spectroscopic Identification of Organic Compounds. R. M. Silverstein. G. C. Bassler and
1. C. Morrill.

Spectroscopic Methods in Organie Chemistry. D 1L Williams and I Fleming. Tata
MeGraw Hill,

Organic Spectroscopy. William Kemp, fohn Willey.

How to write and publish a scientific paper. Ro AL Day. Philadelphia ST Press,

Scientific and Technical papers. S, I Tribease, MIT Press, Cambridge. Mass and London

Lngland.

CEffective writing lor Engineers, Managers, Scientists, Tichy, A 1. Wiley, New York and

London,
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Paper-11
Instrumental Methods in Chemistry
CH(H}-502
Max. Murks : 70

Section-A

Chromatographic Techniques
i) lon Exchange
lon exchangers (synthetic and natural). jon-exchange equilibria, experimental technique.
applications.
ii} Gas Chromatography
Principle, theory of gas chromatogruphy. GSC. GLC. HPLC, instrumentation. detectors used
in gas chromatography. evaluation of was chromatogram. identilication ol gas chromatogram.
application of gas chromatography.
iif) HPCL (High-Performance Liquid Chromatography)
Instrunientation. liquid chromatography (LCYmass spectrometry (MS) and LONMSNS. high-
performance partition chromatography. high-performance adsorption chromatograpi. ion-
exchange chromatography. size-exclusion chromatography.
Buckvhalls: The chromatographne  eparation of fulierenes. aftinits chromutographs . chirad

chromiatography. comparison of hizl: performance liguid and gas chromatography.

Sscetion-13
Thermal Techniques
Differential tsermal analysis (DFAY Theories of DTAL factors affecting D EA curves,
nstruntensation and applivations of DT v Thermograyinmetry CHG) Instrimentation and balanees
- Y revcorder, thermogrant, factors eliecting ermogran, Correlation of D TA and 100N dita
Diflerential scanning calorimetry (1DSC 12 lstroduction and instrumentation. DSU curve factors

cileeting DSU curve,

section-C
Moccularkinorescence Speetroscopy
lcory of melecular fluorescence.effeet ol concentration on (Tuorescence intensity. Tuorescency
instruments. appiications ol fTuorescence metheds, tse of Hooreseence probes i nearobnoiogy.
prebig i cilightened st molecular phosphoresceney SPUCLIOSC O

chemshanmmescencensethod s,

Section-1
Applications of the following Analytical Fechuiques
Nomic  absorptionspectroseopy . cianductomelry . spectrophotometery. e photeseny

diabtonsetry
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Instruction for the paper setters:
The examiner will set nine questions and the candidates will be required to attempt five

questions in all. Out of nine questions one guestion will be compulsory containing seven short
answer type questions covering the entire syllabus. Further examiner will set two questions from
each section and the candidates will be required to attempt one question from each section. All

questions will carry equal marks.

Suggested readings ‘

1.

La I

M

A Text book of Quantitative Inorganic Analysis, A. I. Vogel. ELBS, London.

Dynamics of Chromatography Part-I, I. C. Gidding, Dekker, New York.

Instrumental Methods of Analysis, L. L. Merrit. R. H. Willard and J. Dean, Van
Nostrand-Reinhold.

Instrumental Methods of Chemical Analysis, H. Haur, Pragati Prakashan.

Vogel’s Text book of Practical Organic Chemistry, B. S. Furniss ¢/ «/. Longman group.
Spectroscopic Identification of Organic Compounds, R. M. Silverstein. G. C. Bassler and
1. C. Morrill.

Spectroscopic Methods in Organic Chemistry, D. TL Williams and L Fleming. Tata
MeGraw Hill.

Organic Spectroscopy. William Kemp, John Willey.

Advanced Practical Organic Chemistry, J. Leonard, B. Lygo and G. Proctor. Stanely

Thornes.




Paper-I11
inorganic Chemistry
CHI(S)-503

Max. Muarks 1 70

Section-A

Metal and Hetero bimetallic Alkoxides

Formation of metal-alkoxide bond loamation of hetere metallic alkoxide :lewis ucid-base
reactions. condensation reactions. e lancous reaction < Characterization of metal and hetero
bimetatlic alkoxides using analvtical and speetral methods.Struetures off metal and hetero
bimetallic  alkoxides.Reactivity ol alkoxide bond-alcoholysis, reactions with  pdiketones.
hydrolysis, tapsmetalation reactions. activation of small molecules Tike oxygen. cubytic
activits . Molecular precursors ol inorsaiig material for sol-gel and MOCVD applications

section-B
Organometallic compounds of maiu group clements

Introduction, classification. nomenchture and  characteristic of organometailic compounds.
Stability, metal exchange, metathesi < metal halogen exchange. metalation, merciration.
lvdrometallation.  carbometailation. . whine insertion and - decarboxylation reactions and
structures of fosevalent. Siginwa bone orzanometatiios muldtiple bonded silicon and arsenic
organonetablics, [ evelopentadienly i complexes of main group elenients. structure elucidation
through spectroscopiv teclinigues and apphication ol nwen eroup organmetalliv compouud-

seetion-C

Reactions of organometallic transition metals

Onidative addition and reductive b cnanon three ventre additions, S reaction adical
mcchanisins, onic mechanisms, redoctive climimation. oxidative couplime adoaactng
extrision, Insertion and elimination reactions: reactons involving COLinsertions mvolving
aikenes, other msertions, u={4y-and o climination, Nucleophilic and electrophiliv addions and
absteacton:nucleaphilic addigon o Csacleophilic additions o polyene and polyeny i breand-
nucleoplalic ahstraction in alky e cteaphitio addition oo metal clectopliliv abadee non ol
alls b groups, sinele electon transfer poilinin s,

Seetion-1)
Aunlvtical Chemistry
Lone ol ermmic terent e e anie amalyads osane and s dermvatisves. edium
deetin ldatnovarbamate vnherzonec s otosimes [l ctenes,

fon excltee chiramatoeraphs s jon e s paekines, e perimental weehmguesapplie dioes ol
Ton-exehinee method Radiochemival relodss Radboaer e isotapes, mstramentitiemt nedtron

activation. snethods Faotopne dilution o ms ,
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Instruction for the paper setters:

The examiner will set nine questions and the candidates will be required to attempt five
questions in all. Out of nine questions one question will be compulsory containing seven short
answer type questions covering the entire syllabus. Further examiner will set two questions from
each section and the candidates will be required to attempt one question from each section. All
questions will carry equal marks.

Suggested readings

1.

b

" d

0.

The Chemistry of Metal Alkoxides, N. Y. Turova, E. P. Turevskaya, V. G. Kessler, M. L
Yanovskaya, Springer US.

Metal Alkoxides, D. C. Bradley. R. C. Mehrotra and D. PP. Gaur. Academic Press.
London.

Principle and Application of Organotransition Metal Chemistry. J. P Coliman, 1. 5.
Hegdus, 1. R. Norton and R. 0. Finke, University Scicnce Books,

The Organometallic Chemistry of Transition Metals, R, 1L Crabtree. John Wiley. New
York.

Instrumental Methods ol Analysis. [ Lo Merrit, Ro HL Willard and Jo Deans Van
Nostrand-Reinhold.

[nstrumental Methods of Chemical Analysis, H. Haur, Pragati Prakashan,

Fundamentals of Analytical Chemistry, Do AL Skoog, Do M, West & F I Toller, W B.
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Paper-I11
Organic Chemistry
CHO(S)-503
Max. Marks : 70

Section-A

Stereochemistry

Stereoisomer: Separation, resolution and racemization, stereoselective synthesis, categories.
Convergent synthesis, Diastereoselective synthesis of achiral compounds cyclones and alkenes,
strategies of stereocontrol. Enantioselective synthesis with chiral reagents and catalysts.

Chirotopical properties, Anisotropy

Scction-B

Reagents

Preparation, properties and application of the following reagents in organic synthesis:
Phosphorus and sulfur ylides, hypervalent iodine and silicon compounds,
Boronating agents- 9-BBN and IpeaBIH ., Organocuperates.

Seciton-C

[leteroeyclic Compounds

Methods of synthesis and reactions including mechanisny of the following:
Three membered heterocyeles: Aziridines, Oxiranes, Thiiranes. Four membered heteroeyles
Avotidines. Oxetanes, Thictanes. Seven membered heterocyeles: Azepines, Thiepines. Oxepines,

Diazepines, Thiazepines,

Section-§)

Supramolecular Chemistry

Prapertics of covalent bonds. bond parameters. polarizability. bond dissociation enthalpy and
entropy. Intermuolecular forees and hydrophobic elfects. Electrostatic induction dispersion and
resonanee ehergy. Magnitude of interaction encergy., forees belween macroscopic bodies, mediam

eifeets, hydrogen hond.
Enstruction for the paper selters

The examiner will sef nine questions and the candidates will be required 1o attempt ive
questions in all, Out ol nine questions one gquestion will be compulsory contiining seven short
answer type questions coveriing the entine <) Habus, Further examiner will set fwo questions [rom
cncly seetion and (e candidates will be required o attemiptone question from each section. All

(uiestions will carry cqual marks.



Suggested readings

I~

Wh e Lo

Asymmetric Synthesis. Ed. J. D). Morrison, Academic Press, New York. Vol. [-3 (1985).
Principles of Organic Synthest= R. O, C. Narman and 1. M. Coxon. Blackic A ademic
and Professional.

Heterocyelic Chemistry, T4 or fcheist, Longman Scientific and Technical,

tleterocyelic Chemistry, Ed. Wicssberger, John Wiley Interscience Publication.
Comprehensive Heterocyclic Chemistry @ The Siructure. reactions. synthesis and uses of
heterocyclic compounds. Vol. 7. Eids. A, R. Katritzkv and C. W. Rees. Pergamon Press.
Some Modern Methods of Cruanic Synthesis. W. Carruthers. Cambridge Liniversity
Press,

Supramolecular Chemistry, Correpts and Perspectives. I M. Lehn. VCIL
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Paper-111
(Physical Chemistry)
CHP(S)-503
Max. Marks : 70

Section-A

Partition function

Translational, rotational, vibrational and electronic partition and functions, calculation of
thermodynamic properties in terms of partition functions, chemical equilibria and equilibrium
constant in terms of partition functions. Application of statistical mechanics to chemical reaction

lkinetics.

Section-B
Solid State Chemistry

Thermal decomposition, nucleation. free energy ol nucleation, laws, elassiftcation, functions and
growth of nuclei, kinetic expression for diffusion controlled reactions. phase boundary controied
and nucleation and growth controlled reactions, Defects in crystals, various types of deleets.
thermodynamics of schotky and frankel defects. colour centres, non-stoichanmetry defects.
Classilication of solids. lattice energy, evaluation ol madelung constant (NaCly. caleulation of
repulsive potential exponent. Lattice heat capacity. Finstein model and Debye model of lattice
heat capacity. Debye THaw.
Section-C’

Polymer Chemistry

Conducting polymers: conductive polymers vid controlled pyrolysis, conduction mechanisms,
Polyacetylenes (PA). polypyroles (PPY), polythiophenes (P, polyparaphenylences (PPP).
polyparasulphide (PPS), polyanilines (PAN), ormanometallic conducting  polymers and their

applications.

Section-1)
Introduction to Nanomaterials
Definilion, historical perspective. consequences o nanoscale, nanoparticle morphotogy, Tow
methods of synthests of nanomaterials and characterization technigues Tike XRD, SEMZTEN,

scanning tunneling, microscope (S1TM} and Alomie loree microscopy (AFM).

Instruction for the paper sctters:

The examiner will set nine questions and the candidates will berequired to-attempl live
questions inall, Oul of nine guestions one question will he compulsory containing seven shorl

auswer [vpe questions covering the enfire syllabus, Further examiner will sel twa questions [rom
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each section and the candidates will o cquired o attempt ane question from each section. All

questions will carry equal marks

Suggested readings

1

Ll

O .

0.

Maodern electrochemistes Val b 1L JOM Bockrisee Reddy,

Principles ot clectrochemist . - Miclnnen.

Statistical thermodynamics. | il Addison Wisles, 1960.

Statistical thermodynamics. |1 Wall, WL HL Freeman and Co.. 1965,

Conducting polymer-Moleculir recognization. advances in polymer science. Springer
Verloag, New York.

Special pohymers tor elecione & eploelectrone - edited by LA Chilten & Goosey.,
Chapman [ali.

Physical chemistry o molecot o cpproach. Donald N Macquirries Joho . Simon, Viva

Bouks Tt Ansart Road. N6 ,,.ffj
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