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R Compulsory | APPLICATION OF 501 ll 35+ 15 (CCE) = 50

;" / SPECTROSCOPY-I

{

| 1T ! Compulsory PHOTOCHEMISTRY 502 |35+ 15 (CCE) = 50
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Class / T87 ¢ M.Sc.
Semester / WY i
Subject / vy : Chemistry

. APPLICATION OF

. 1 (Code- MCH-501)
. 35 '

Particulars/R&azor

‘ Scmester 111 \

{ Unit-1 Electronic Spectroscopy:

—

Electronic Spectral Studies for d' - d’ systems in octahedral, tetrahedral and

square planer complexes

i
= f Unit -2 Vibrational Spectroscopy

Symmetry and shapes of AB, AB3;, AB4, ABs and ABs, mode of bonding of\
ambidentate ligands, nitrosyl, ethylenediamine and diketonato complexej

application of resonance Raman spectroscopy and its applications.

Nuclear Magnetic Resonance Spectroscopy-I \
General introduction and definition, chemical shift, spin-spin interaction. \
shiclding and deshielding mechanism, mechanism of measurement of chemical 'l
shift values and correlation for protons bonded to carbon (aliphatic, olefiric, "
aldehydic and aromatic) and other nuclei (alcohols, phenols, enols, carboxylic \

acids, amines, amides & mercapto),

Unit-4

Nuclear Magnetic Resonance Spectroscopy-11
Chemical exchunge, effect of deuteration, Complex spin spin intcraction between

two, three, four and five nuclei (I order spectra) Stereochemistry, hindered

NMR shift reagents, solvent effects. nuclear overhauser efteet (NOE),

o e w o tea T

rotation, Karplus curve-variation of coupling constant with disordered ungle. |
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l\ N ¢ Q . 0 i . e 1my :
lssbauer Specetroscopy Basic principles, spectral purameters and spe

' Unit-§
display. Application of the technique to the studics of (1) bonding and stru
"ot e e i
of Fe™™ and Fe'' compounds including those of intermediate spin, (2) Sn
+94 S ]
Sn™" compounds nature of M-L bond, coordination number, structure an
‘ - . ’ . ] ] I
| detection of oxidation state and inequivalent MB atoms,

SUGGESTED READINGS:

il
2,

10.
1.
12,

]38

14,

Physical Methods for Chemistry, R.S. Drago, Saunders Compnay.
Structural Methods in Inorganic Chemistry, E.A.V. Ebsworth, D.W.H. Rankin and

Cradock, ELBS.
Infrared and Raman Spectral : Inorganic and Coordination Compounds K. Nakamc

Wiley.
Progress in Inorganic Chemistry vol., 8, ed., F.A. Cotton, vol., 15 ed. S.J. Lippard,

Wiley.
Transition Metal Chemistry ed. R.L. Carlin vol. 3 dekker.

Inorganic Electronic Spectroscopy, A.P.B. Lever, Elsevier.
NMR, NQR, EPR and Mossbauer Spectroscopy in Inorganic Chemistry, .V. Paris

Ellis Haywood.
Practical NMR Spectroscopy, M.L. Martin. J.J. Deepish and G.J. Martin, Heyden

Spectrometric [dentification of Organic Compounds, R.M. Silverstein, G.C. Bass

adn T.C. Morrill, John Wiley.
spectroscopy. R.J. Abraham. J. Fisher and P. Loftus, Wiley

of Organic Compounds, J.R. Dyer Prentice Hall.
istry D.H. Williams, 1. Fleming, Tata

Introduction to NMR

Application of Spectroscopy
Spcctroscopic Methods in Organic Chem

McGraw-Hill.
Structural Methods in Inorganic Chemistry, E.A.V. Ebsworth, D.W.H. Rankin a

Cradock, ELBS.
Introduction to NMR spectroscopy, R.J. Abraham, J. Fisher and P. Loftus, Wile;
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R
—

i1 chemical Reactlons s
E fr::::ction of clectromagnetic radiation with matter, type‘s of excitations, fate of -
molecule, quantum yield, transfer of excitation energy. actinometry. -
inlt-2 | Detcrmination of Reaction Mechanism ——
Classification. rate constants and life times of reactive energy state. determination of T
constants of reactions. Eftect of light intensity on the rate of photochemical reaction'
Types of photochemical reactions-photo dissociation, gas-phase photolysis. \‘\ \
Jnit-3 Photochemistry of Alkenes B
[ntramolecular reactions of the olefinic bond-geometrical isomerism. cyclisation reactions, \ \
rearrangement of 1.4- and 1,5-diencs. i ‘ '\\
Photochemistry of Aromatic Compounds ‘\
Isomerisations, additions and substitutions. \&‘\_\
Unit-4 PhOtO(‘hCY\iiﬁl‘\’ of Carbonyl Conﬁ;o—\;x;d—s—“"“m TIp et e MR T
Intramolecular reactions of carbonyl compounds-saturated. cyclic and acyclic. {1
unsaturated and o, [ unsaturated compounds, cyclohexadienones. intermolecular |
cyloaddition reactions-dimerisations and oxetane formation.
Unit-5 | Misccllaneous Photochemical Reactions

Photo-Frics reactions of annilides, Photo-Fries rearrangement. Barton reaction. Singl

molecular oxygen and its reactions. Photochemical formation of smog. Photodeyradatic

of polymers. Photochemistry of vision.

e e et e = -
o ot o o e et ©5 0 i @ S 47

Books Suggested
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. 356
particulars / F@X

—
Atmosphere

Atmospheric layers, Vertical temperature profile, heat/radiation budget of the X
atmosphere systems. Properties of troposphere, thermodynamic derivation of lapse b
Temperature inversion. Calculation of Global mean temperature of the atmogy,
Pressure variation in atmosphere and scale height. Biogeochemical cycles of cag,
nitrogen, sulphur, phosphorus, oxygen. Residence times.

Atmospheric Chemistry
Sources of trace atmospheric constituents : nitrogen oxides, sulphurdioxide and o

sulphur compounds, carbon oxides, chlorofluorocarbons and other halogen compou
methane and other hydrocarbons.

Tropospheric Photochemistry

Mechanism ot Photochemical decomposition of NO, and formation ot ozone. Fom
of oxygen atoms, hydroxyl, hydroperoxy and organic radicals and hydrogen pa
Reactions of hydroxyl radicals with methane and other organic compouns. Reac
OH radicals with SO and NOa2. Formation of Nitrate radical aud its re
Photochemical smog meteorological conditions and chemistry of its formation.

Air Pollution -
Air pollutants and their classifications. Aerosols-sources, size distribution and et'te

visibility, climate and health,
Acld Rain

Definition, Acid rain precursors and their aqueous and gas phase atmospheric ox

reactions. Damaging cffects on aquatic life. plants, buildings and health. Monito
SO, and NO;. Acid rain control strategies.

Stratospheric Ozone Depletion

16
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formation, Mechanism of catalytic ozone depletion, Discovery of

Mecchanism of Ozone
Antarctic Ozone hole and Role of chemistry and meteorology. Control Strategies.

Green House Effect
Terrestrial and solar radiation Spectra, Major green house gasces and their sources and
Global warming potentials. Climate change and consequences.

Urban Air Pollution
Exhaust emissions, damaging effects of carbon monoxide. Monitoring of CO. Control

[
strategies.
Unit-3 Aquatic Chemistry and Water Pollution
Redox chemistry in natural waters. Dissolved oxygen, biological oxygen demand,

chemical oxygen demand, determination of DO, BOD and COD. Aerobic and anaerobic
i reactions of organic sulphur and nitrogen compounds in water acid-base chemistry of fr
water and sea water. Aluminum, nitrate and fluoride in water. Petrification. Sources of
water pollution. Treatment of waste and sewage. Purf‘ﬁcation of drinking water, techniq

of purification and disinfection.

Unit-4 Environmental Toxicology
Toxic heavy metals : Mercury, lead, arsenic and cadmium. Causes of toxicity.

Bioaccumulation, sources of heavy metals. Chemical speciation of Hg, Pb, As, and Cd.
Biochemical and damaging effects.

Toxic Organic Compound : Pesticides, classification, properties and uses of
organochlorine and ionospheres pesticides detection and damaging effects.
Polychlorinated biphenyls : Properties, use and environmental continuation and effe

Polynuclear Aromatic Hydrocarbons : Source, structures and as pollutants,

Unit-§ Soll and Environmental Disasters
Soil composition, micro and macronutrients, soil pollution by fertilizers, plastic an m

Methods of re-mediation of soil. Bhopal gas tragedy, Chernobyl, three mile island,

Minimtata Disease, Scvoso (Italy), London smog.

| BOOKS SUGGESTED
Epvironmental Chemistry, Colin Baird, W.H. Freeman Co. New York, 1998.

1.
2. Chemistry of Atmospheres, R.P. Wayne, Oxford.

3. Eavironment Chemistry, A.K. De, Wiley Eastem, 2004,

4. Environmental Chemistry, S.E. Manahan, Lewis Publishers.
5. Imroduction to atmospheric Chemistry, P.V. Hobbs, Cambridge.



OPTIONAL PAPLERS \

Out of the following select any two papers each of markg 50

\@PT-1 MCH-504 Organotransition Metal Chemistry

OPT-2 MCH-505 Polymers

OPT-3 MCH-506 Hecterocyclic Chemistry

WYPT-4 MCH-507 Physical Organic Chemistry

LOPT-5  MCH-508 Chemistry of Materials '
OPT-6

MCH-508 Industrial Chemistry petroleum heavy chemicals & petroley
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Particulars / fawor N
nic-1 Basics i

Importance of polymers. Basic concepts: Monomers, repeat units, degree of

\
polymerization Linear, branched and network polymers. Classification of polymers. |

i

Polymerization: condensation, addition/radical chain-ionic and co-ordination and |

copolvimerization. Polymecrization conditions and polymer reactions. Polymerization in \
homogeneous and hetcrogencous systems. ‘

x
\

Polydispersion-average molecular weight concept. Number, weight and viscosity average ‘

nit-2 Polymer Characterization T -

molecular weights. Polydispersity an molecular weight distribution. The practical
significance of molecular weight. Measurement of molecular-weights. End-group.

viscosity. light scattering. osmotic and ultracentritugation methods.

€ Unit-3 | Analysis and testing of polymers o T T T

B I

Chemical analysis of polymers, spectroscopic methods, X-ray diffivciion study.
Microscopy. Thermal analysis and physical testing-tensile strength. ti- . guc. impact.-tear
resistance, Hardness and abrasion resistance.

A gencral survey and scope of Inorganic Polymers special characteristics. classification,
homo and hetero atoinic polymers.

Structurc, Properties and Applications of
a. Polymers based on boron-borazines. boranes and carborancs.

b. Polymers bascd on Silicon, silicone's polymetalloxanes and polymetallosiloxane
silazancs.

Unit-§ Structure, Properties and Application of Polymers

l a. Polymers based on Phosphorous-Phosphazenes, Polyphiosphates

20
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* Marks =T ot nal / AR afvard Optlonal
+ 36
at-l Basics Particulars / R
\

Import
ance 3 |
P cc of polymers. Basic concepts: |
Selymerizafion Times: o pts:  Monomers, repeat units, degrec of ‘i
POIY‘“erizmion. ' d. nched and network polymers. Classification of polymers
ym :  condensation A
comolvmortone | chain-ionic and co-ordinati |
polvinerization. Polymerization condit; il
onditions and polymer reactions. Polymerization i |
. zation in |

ho a & )
mogeneous and hetcrogeneous systems |

Polymer Characterization |

—————— e \

= \

addition/radical

nit-2

Polydispersion-aver: i
ydispersion-average molecular weight concept. Number, weight and viscosity average \
molecu i : i i
lar weights. Polydispersity an molecular weight distribution. The practical
signi . o 3
gnificance of molecular weight. Measurement ot molecular-weights. End-group.

viscosity. light scattering. osmotic and ultracentritugation methods.

\

Jnit-3 Analys—is and testing of polymcr; - S R =

Chemical analysis of polymers, spectroscopic methods, X-ray diffiaviion study. \
Microscopy. Thermal analysis and physical testing-tensile strength. i .puc. mpact..tear \
resistance, Hardness and abrasion resistance.

Jnit-4 | Inorganic Polymers

. o

A general survey and scope of Inorganic Polymers special character stics. classification, \_

homo and hetero atoinic polymers.

e e

Structurc, Properties and Applications of
H g ¢ N \

a. Polymers based on boron-borazines. borancs and carborancs. e ‘x
b. Polymers pascd on Silicon, silicone's polymetalioxanes and polymetallosiloxanes. ,

silazancs. I

nit-& | Structure, Properties and Application of Polvmers
. | 1es, Polyphiosphates

\ a. Polymers based on Phosphorous-Phosphazex

/_____,______.—

20
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Class / 37 : M.Sc,
Semester / WAY 1
Subject / AWy : Chemlstry
Title of Subject Group  Organotrangjy,
Chemistry "%,
vy wE o1 Wi :

: OPT-1 Code- Mey

: Optlonal b

Paper No. / R¥T9N FHI®
Compulsory / 3fard T Optlonal ) depfoaes arferard
Max. Marks {R&HTH 3 436
Particulars / f&a=T
TN

sition Metals -
stability and decomposition pathways, organocop,

| Alkyls and Aryls of Tran
Types, routes of synthesis,
1: synthesis.
i Compounds of Transition Metal-Car
“ Alkylidenes, alkylidynes, low valent carbenes and
structural characteristics, nucleophilic and electrop
, organic synthesis.
| Unit-2 | Transition Metal n-Complexes
" Transition metal #-Complexes with unsaturated organic molecules, alkenes, alk,
r diene, dienyl, arene and trienyl complexes, preparation, properties, nature of barg
'i structural features. Important reactions relating to nucleophilic and electrophilic
l ligands and to organic synthesis.
Trassition organometalic compounds:
| Transition metal compounds with bonds to hydrogen, boron, silicon
[ Unit-4 | Homogencous Catalysis
Stoichiometric reactions for catalysis, homogencous catalytic hydrogenation, Zeige
j polymerization of olefins, catalytic reactions involving carbon monoxide such as
hydrocarbonylation of olefins (oxoreaction), explanation reactions, activation of Ct
Unit-5 | Fluxional Organometallic Compouncdls
Flexionality and dynamic equilibrium in compounds such as 1° olefine, 1 -allyl and,

| Unit-1

bon Multiple Bonds
carbynes-synthesis, nature o,

hilic reactions on the ligand;

| Unit-3

— ]

complexcs.

Book Suggested
notransition Metal Chemistry, J.P. Collman, L.

Principles and Application of Orga
Hegsdus, J.R. Norton and R.G. Finke, University Science Books.
f the Transition Metals, R.H. Crabtrce. John Wil

The Organometallic Chemistry o
Metallo-organic Chemistry, A.J. Pearson, Wilcey.
h New Age International.

20
3.
4. Organometallic Chemistry, R.C. Mchrotra and A. Sing

Department of Higher Education, Govt. of MLD.
Post Graduate Scmester wise Syllabus

1.
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L Semoester / WAEY ¢« Chemlistry .
B Subject 7 A : Heterocyclic Chemistry
Title of Subject Group
B R wiyr ot Wi : OPT-3 (Code- MCH.5q,
Paper No. / Weqs ®Hiw® Omntional’ )
R atferard : Op -
# Compulsory / tfvard Rl Optional / ¥wfea® i =
B Max. Marks 31R®aH 3iw

Particulars / - LRt

Nomenclaturc of Heterocycles - tystendi
Replacement and systematic nomenclature (H antzsMCH-Widman sy or mon%j:
fused and bridged heterocycles.

Aromatic Heterocycles .

General chemical behaviour of aromatic heterocycles, classification (structural type),
criteria of aromaticity (bond lengths. ring current and chemical shifts in 1H NMR_SP%
Empirical resonance energy, delocalization energy and Dewar resonance energy,

diamagnetic susceptibility exaltations). Heteroaromatic reactivity and tautomerisiy j,

aromatic heterocycles.

Non-aromatic Hcterocyceles

T e o et e e e —

Strain-bond angle and torsional strains and their consequences in small r'\ughmumcyc\c‘
Conformution of six-membered heterocycles with reference to molecular geometry, by,
to ring inversion. pyramidal inversion and 1.3-diaxial interaction. Atcreo-clectronic effe,

anomeric and related ctfects. Attractive interactions-hydrogen bonding and intermolecyy
nucleophilic clectrophilic interactions. Heterocyclic synthesis-princples of heteroeyclic
synthesis involing cyclization reactions and cycloaddition reactions.

Unit-3 | Small Ring Heterocycles

Three-membered and four-membered hetcrocycles-synthesis and reactions of azirodings,

oxiranes, thiranes, azetidines, oxetanes and thietanes.

Benzo-Fused Five-Membered Hete rocycles

——




Synthesis and reactions including medicingl applications of henzopyrroles bezofurans a

benzothiophenes,

Unit-4 ’ Meso-lonle ——m..m...c&&?ﬂ o I ; o =
General classification, chemistry of some important meso-ionic heteroeyeles of type-A

and B and their applications,

Six-Mcembered Heterocyeles with one Heteroatom

Synthesis and reactions of pyrylium salts and pyrones and their comparison with

pyridinium & thiopyrylium salts and phridones. Synthesis and reactions of quionlizinium

and benzopyrylium salts, coumarins and chromones.

Six Membered Heterocycles with Two or More Heteroatoms: Synthesis and reactions of

diazones, triazines, tetrazines and thiazines. Seven-and rﬂqma-goadonnm Heterocycles:

Synthesis and reactions of azepines, oxepines, thiepines, diazepines, thiazepines, azocines

diazocines, dioxocines and dithiocines.

Heterocyclic Systems Containing P, As, Sh and B

Heterocyclic rings containing phosphorus Introduction, nomenclature, synthesis and

characteristics of 5- and 6-membered ring mzwna_ﬂmgomgon.—swom, phosphorines,

phospholanes and phospholes. Heterocyclic rings containing As and Sb Introduction,

synthesis and characteristics of 5- and 6-membered ring system. Heterocyclic rings

containing B Introduction, synthesis reactivity and spectral characteristics of 3- 5- and 6-

membered ring system.

Book Suggested

1. Heterocyclic Chemistry Vol. 1-3, R.R. Gupta, M. Kumar and V.Gupta, Springer
Verlag.

The Chemistry of Heterocyeles, T. Eicher and S. Hauptmani. Thieme.

3, Heterocyclic chemistry J.A. Joule, K. Mills and g.F. Smith, Chapman and Hall.

emistry, T.L. Gilchrist, Longman Scietific Techinal.

™

4. Heterocyclic Ch
5

Contemporary Hetrocyclic Chemistry, G,.R. Newkome and W.W. Paudler, Wiley-

Inter Science.

6. An Introductiion 10 the Heterocyclic Compounds, R.M. Acheson, Johnwiely.

7. Oos.aarosm.?a Heterocyclic Chemistry, AR. Katrizky and C.W. Rees, eds.
Pergamon Press.

L eavt of ML
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) 1
ject / Ry : Chemistry
e of Subject Group : Physical Organic Chcmlstry
I Mvw ’ |

S ‘mpulsor\ /Nﬁ?ﬂ'!f a1 Optional / ¥sfead aifard  : Optional

R X, Marks KIRE : 35
Particulars / faa=or

Concepts in Molccular Orbital (MO) and Valence Bond (VB) Theory \‘
Introduction to Huckel molecular orbital (MO) method as a mean to explain modem 4
theoretical methods. Advanced techniques in PMO and FMO theory. Molecular

mechanics, semi empirical methods and ab initio and density functional methods. Scog | l

and limitations of several computational programmes. I
Quantitative MO theory : Huckel molecular orbital (HMO - method as applicd to cthen: | 3
allyl and butadienc. Qualitative MO theory ionisation potential, Electron affinities. M0 |
energy levels. Orbital symmetry. Orbital interaction diagrams. MO of simple organic l
systems such as cthene, allyl, butadiene, methane and mecthyl group Conjugationand |
hyper-conjugation. Aromaticity,

Valence bond (B) configuration mixing diagrams. Relationship between VB configuratio:

mixing and resonance thcory. Reaction profiles. Potential cnergy diagrams, Curvc-
crossing model-nature of activation barrier in chenuc‘dl reactnons

Principles of Reactivity
Mechanistic signiticance of entropy., cnthalpy and Gibb's fice energy. Anrhenius equation
Transition state theors, Uses of activation porameters, Hammond's postulate. Bell-Evans-
Polanyi Principle. Potential encrgy surtice model. Marcus theory of clectron transier.
Reactivity and selectivity principles.

Kinctic Isotope Effect

Theory of'isotopc efiects Pricauey and seeondary kine
isotope effects. Tunneling effect, Solvent ¢ff oty
Structural Effects on Reactivity

|
Linear free energy relationships (LFER). The Hammett equation, substituent constants, I |

tic isatope effects, Heavy atom

theories of substituent effects, Interpretation of 8-valu

from Hummett cquation, Dunlparamecter corrclatins,
Taft model, sl and sR scales,

Aclds, Bases, Electrophlics, Nucleophiles and Catalysis TR . e,

Acid-base dissociation, E-;li:uunu. and struc.uuul ctrcus acidity und basicity. Audm !

¢s. Reaction constants. Doy iations
inductive substituent constant. The

i
i
du

1/

24 ) ]




" [functions and their appli -
s and their applicati e
ins. hard and soft acids
soft acids and bases. N —
. Nucleophilicity

general catalysis, Br
sis. Bronsted catalysis, N ili
. Nucleophilic and clectrophili
cctrophilic catalysis
ysis.
3

4

non 5 \ : ]
st c.iovulc,nt binding-micellar catalysis
Cr “ NAXNN
Vari ¢nd Conforniation-Propertics
ous type of steric strai
eric strain and {0
Molecul and their influence o :
ar measur , ¢ on reactivity. Steri g -
bt rofaiton ements of steric effects upon rates Steric)I/.FET’C acceleratiofg
=spe i . ' ’ ¥
pectroscopic detection of individual conform A(.: -
ers. Acyclic and

monocyclic
systems. Rotati
- io -
Hamumett principle el dubles borics Hastesesct d
. x ness amn

Unit-§

Nucleophil
SErncfis] a:jcdael;:ci:)ec.trophlllc Reactivity
effects. Intramolecula:l: e-ffeCtS on SN'! and SN? reactivity. Solvent efft -
and SN? reactivity basedS:lStanCC- Electron transfer gature of SN? reactieCt’ Krmen =
electron transfer reactions nS(}:{urlved crossing mode. Relationship betweex(:n. II"UcI :j.
Kinetic of Sg? Ar l'eaction’ . n! mechanism. Electrophilic reactivity. gen:;’lar and§
approach to electrophilic r nllc_tural effects on rates and selectivity. ’CUrv i il e
eactivity. €-Crossinge
Supramolecular Chemistry '

]

entropy. inte i
py rmolecular forces, hydrophobic effects. Electrostatic, induction, dispersi

! : . ) ) €rsio
nance energy, magnetic interactions, magnitude of interaction energy foprces 5
m effects. Hydrogen bond. ‘

nter-bond angles, force constant, bond ds

and reso
between macroscopic bodies, mediu

-

Book Suggested
ACS Monograph 177, 1982.

w

R A R

U. Burket and N.L. Allinger,
Jorgensen, Academic Press.

and K.C. Richadson,

Molecular Mechanics,
Book of Orbitals

1 Organic chemistry,

Orgaic Chemists, . L. Salem and W.L.
T.H. Lowry

1ism and Theory i1
and Row.
tion to T heoretic

physical Organic Chemistry
jecular C hemistry Concepts and Pe

Sspramo
The Physical Basis of Organic Chemistry : H:

Mcchat
Harper
Iroduc

| Organic Chemistry and Molecular Modeling.
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J.M. Lehn, VCH.
versity Press:

+ N.S. lsaacs, EL
rspective,

Maskill, Oxtord Uni
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' applications.

composit
special propem'es, applications.
Films and Langmuir—Blodgett Films
mical processes MOCYVD, sol-gel ctc.i
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gs steelss non ferrous

A. Multiphasc materials
Ferrous alloys; Fe-C phase transformations in .
alloys, properties of ferrous and non-ferrous alloys and their apphcat:ons.
sites and Nanomatcrlals |
jcations: CeramiC structures,

odifiers. app!
propcrties and

charactcrizations,

B. Glasses, Ceramics,
glass former

clay products:

glass M

Glassy state.

mechanical propenies.
reinforced

reinfnrced, firbre-

persion-strengthcned and particle-
edurs,

pic composites; dis
Nanocrystallinc phase¢,

Microsco
es, macroscopic compositcs:

prcparation proc

A. Thin
vaporation/sputtering, che
photolithograph)', properties and |

Preparation techniques; ©
Languir-Blodgctt (LB) film, growth techniques,

applications of thin and LB films. i

B Liquid Crystals i

notropic liquid crystals, positional order, bond o-ricn(ationuli

and clearing

Mesmorphic hehaviour, ther

nemati ' i
atic and smect! smectic-nematic transition

¢ mesophases;

1crlund schliercn textures, tics, chiral nematics

tic A and smectic C phases, optical properties of liqud
s and their

y and dielectric constants. Lyotropic phas¢
|

order,
twisted nema

tcmperature-homcotropic, plal
molecular arrangement in smec

crystals. Dielectric susceptibilit
gy

description of ordering in liquid crystals

pit-3

Molecuar shape.
behaviour
| behaviour. polymer types and their application

A. Polymeric Materlals
structure and confi ' i
iguration, crystallinity, stress-strain behaviour. therimul |
|

]S' u() st 0y
nducting and ferro-electric polymers:
. J—

——

OB -



B' lOnic COnd;lc_iorS T e

Type‘ .
s of joni
Ic condu
ctgors
vac , mechani S
ancy mechanism, diffusi nism of ionic conduction, i
A R , Interstitial j
. Stit1
perionic conductors; phase t al jumps (Fren
’ ransitions
s and mechani
ani

conduction i
onins .
uperioni
High 'e conductor
gh T, Materials S, examples and applicatio
ns of ioni
Ic condu
ctors.

C
y
y
] n

of 1.2
-3 and 2
-1-4 :
of electri materials, n

, 1O

trical resistance: rmal state properties; ani
ance; optical REFHES; amisotropy; ¢
, temperature d
epende

ohere
nee len phono
: gth, elasti n modes,
multigap 5 elastic constants Ny superconducting state; h
Tucture in hi , position lifeti : heat capacity:
einhigh T lifetimes. microw pacity;
’ ave absorptio .
n-pairing

, applications
of high T,
. materials.

AM
aterig
Is of Solid State Devi
ces

Rect;
1fi
Crs, transistors, ¢
» Ca

opti |
- bropertie. pacitors-1V-V compo
| pounds, low-dimentional quantum st
structur

B. Or
ganic So
11
ds, Fullerenes, Muleucl
ar Devices

Cond
Ucting
organ‘
Full 1S, organic
erenes-doped, fuller superconductors, magnetism i
enes as s i Organ' . .
Sercondy ic materials
ctors. '

Mole
uclar recti
ctifiers
and transi
O _ nsistors, artifici
y and switches-sensors icial phytosynthetic devices, optical st
. ) storage

Book Suggested
1. Solid State Physics, N.W Asheroft and N.D Mermin, Saunders College

2. Materials Science and Engineering, A lmron\uc\'\on,W.D.Ca\\‘\s&cv, Wiley.

olid State, H.V. Keer, Wiley Eastern.
crand RD.

3. Principles of the S
K.D.Leaver, S.M.A\exand

4. Materials Sciencess 1.C.Andersom,

Rawlings. ELBS
W. Gray john Wiley:

e Vered:

4 Crystals, Edl,
tier and et Che

S. ThermotrOpiC liqut



abi. oF/ W
__:&ce— \Edd
M. S¢,

Itle
of §
Ubject g, o

wy =
ﬂ«Hm u
-Un.. bl M.J.&dw b ¢ Chemlstry
G-.: No. \ﬂuﬂdﬂ CIndustrinl Chemistry-
'ﬁ v—:uo..{ Qg ' Heavy Chemienls & 12mc_n:3
guwr qa o Corr-5 (Code- MCH-508 A)
t
S WYy siw Ptional / dxfRqm sy Optlonal
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Wat .
a . ~
N 'y Gases and Heavy Chemicals
‘ater » » y .
er Water Pollutants, their classes with examples. Biochemical zoxygen

demand. thermal pollution, pollution by fertilizers, detergents. pesticides and

Afe- |

industrial wastes,
\
Classical and modern Methods — lon exchange,

Water Purification :
Softening of Hard water. Chlorination and

clectrodialysis, Reverse 0smosis.

fluoridation.

eI Gases : Chemistry Large-sclae productin, storage, hazards and uses of the
following industrial gases: Hydrogen. oxygen, nitrogen.
chlorine. fluoriene. sulphur dioxide, phosgene. acetylene. argon, ncon and

carbon dioxide.

helium.
Heavy Chemicals :
applications of the following chemicals :

HCL, H,SO4, HNO, H3FOs, polyphosphoric acid,
NaHCO+. NA-CO;. NaOH, NaCL, NaxS:0;, Bleaching Powder. Bromine.

Manufacture, Physical properties, Analysis, Hazards and

t-I11 Coal & Petroleum
Coal : Origin and economic importance of coal. Coal composition, Coal

carbonization, Coal gasification, Coal Gas, Water Gas, Producer gas, coal tar
industry and manufacture of coal tar based chemicals and their importanc

Role as carcinogens, Non-fuel uses of coal, and C1 Chemistry based on

MeOHCOCO,. CHy4 and CH;O.

v Petroleum : Origin and composition, Refining, Reforming Fractionation;

Cracking: knocking and Octane number, Kerosenc and Napthe; Liquitied

petroleum  gas (1.P.G.) Synthetic Gas. Synthetic Petrol, Pctrochemicals.




manufacture of cthylene propylene. Butedmne, xylenes, etc. Econ

importance with particular reference to India.

Unit-V Fats & Qils
Fats & Oil Natural Fats, Edible and Industrial Oils of vegetable ori
common fatty acids and glycerides. Hydrrogenation of Unsaturated oi

manufacture of Vasaspati and margarine.
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fon: 6-8 hrs in each branch) |
i for each branch.

‘ately
ctical examination shall be conducted separatel)

» organic Chemistry

: y 12
titative determinations of a threc component mixturc
. 12
g-hromatographic Scpurations
rd 04
©co
’ . 05
iva Voice
otal 33

MQuantitative determinations of a thrce component mixture :

bne Volumetrically and two gravimetrically

- -2 yes 2 - -:

a. Cu™.Ni - Zn"
- e Y -
b. Cu™. Ni'". Ag '

¥ Chromatogruphic Scparations
a. Cadmium und zinc

b. Zinc und magnesium,

] ¢. Thin-layer/paper chiromutography-separation of nickel, manganese, cobalt and zinc.

Determination of Rf valucs.

Organic Chemistry

Multi-step Svathesis ot Organic Compounds 12



Paper ¢
per ¢ hromate

Recorg graphy
Viva Voice o
Total
05
33

Mulei
-Stcp S »
Ynthesis of Organic Compounds

Th :
€ exercise should i)
products b oo ustrate the use of organic reagents and may involve purification of th
ron N '
latographic techniques. Prepreparation in  steps: Benzophenone
Benzanilide from benzene,

Benzpinaco
Benzene :*B-) Benzpinacolone Beckmann rearrangement
enzophenone — Benzphenone oxime —> Benzanilide, Benzilic acid
- Benzilic acid Synthesis of
uinoline from aniline, Fisher'

ydrazine, Enzymatic synthesis
Baker's Yyeast 1o yield

rearrangement : : -
e nt : Benzilic acid from benzoin, Benzoin —>Benz
rocycli
yclic compounds Skraup synthesis : Preparation of q

Indo )
le synthesis : Preparation of 2-phenylindole from phenylh
e using

Enz ; .
ymatic reduction reduction of ethyl acetoacetat
and determine its optical purity.

enantiomeric excess of S (%) ethyl-3-hydroxybutanoate
anol from sucrose. Synthesis using microwave Alkylation of diethyl
r catalyst. Alkylation of diethy!

Biosynthesis of eth
loride. Synthesis using phase transfe

malonate with benzyl ch

malonate or ethyl acetoacetate with an alkylhalide.

fructosc

Paper Chromatography
Separation and identification of the sugars present in the given mixturc of glucose,
atography and determination of RF values/

and sucrose by paper chrom

Physical Chemistry

Spectroscopy 13

Chemical Kinetics 12

Record | 04

Viva Voice 05
34

Total
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J

| stability constant of wnq_n_mcwrmcﬁ:\mnmc‘
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f alkaline bleaching of Malachite green 4
stant 0

iii.

Iv.

n.m,oa. y
rat
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Chemical Kinctics

he reaction of Ce(IV) and Hypophosphorous acid at ambient temperature,
the rca

ination of energy and enthalpy of activation in the reaction of KMnO; and
ji.  Determinati

benzyl alcohol in acid medium.

Determination of energy of activation of and entropy of activation from a single
kinetic run.

Kinetics of an enzyme miccllar catalyzcd reaction.

" Books Suggested

1. Inorganic Experimens, J. Derek Woolings, VCH.
2. Microscale Inorganic Chemistry, Z. Szafran, R.M, Pike and M.M. Singh. Wiley.
3. Practical Inorganic Chemistry, G, Marr and B, W,

Rockett, Van Nostrac.
4. The systematic Identification of Organic

Compounds, R.L. Shriner and D.Y. Curlin.




