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PAPER I ~ THEORETICAL CHEMISTRY . . (66 L)

e — . -

Unit T - 401 Quantum Chemistry g

a) Basic ideas (3 L)

Particle character of radiation. Wave character of

Particles. Matter waves. Electron diffraction., The

fa

uncertainty principle.

b) Postulates of guantum mechanics : (6 L)

Complex function, complex conjugete. Modulus of a complex
function. Operators. Eigen functions and eign values of
an operater, Linear and Hermitimn operaters, Postulates:
State function, observables and corresponding operatdrs.
Hamiltonian operator. Eigen values and expectation values.
Time dependent Schrodinger equation. Stationary states and

time indepehdent Schrodinger equation.

c) Application of the Schrodinger eguation to a few simple

Systems (6. L)

The Particle in a one-dimensional box: Eigen functions and
eigen values, The particle in a three-dimensional box:

Degeneracy.

The one-dimensional harmonic oscillator. The Hermite
polynomials., The three dimensional harmonic oscillator.

The rigid rotator. Transformation to spherical polar :
coordinates. Analogy to the particle on a-ring and the
particle ‘on-a sphere preblems. Legendre pclyncmials,
Associated Lecendre polynemi als and functions, Spherical
hanmonics, Angular mcmentum operators and their expectaticn

values.
d) Hydrcgen-like atoms (3 1)

The wave eguaticn in spherical pclar coordinates and
separation of variables. soluticn of their, eguaticrn %
Ligusrre Polynomials. Assgociated Lacuerre polynomiald®

4

oy
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List of wave functicns. Diseussion. of the wave functions.

Orbital diagrams anil their significance.
e) Apprcximation methods (3 L)

The perturbaticn method. Simple aprlicaticns: Zeeman effect
.in hydrogen like atoms. Ground state of the helium atom.
The variaticn methced. Simple applicaticns: Stark effect in

hydrogen like atem. - Greund state-of the helium atom.
f) Electron spin (3 L)

Spin functicns anl coperatcrs. Ccupldng of crbital ani spin
functicns. Slater leterminants. Pauli's exclusion principle.

Spectrescopic term symbels for atems.
g) Cumplex atoms P el )

Slater's troatment ¢f cemplex atcms. The self-censistent
field methed,  Hartree-Fcck methed (brief Jdiscussicn).
Referznces:

3 I N Levine, Quantum Chemistry, Printice Hall

. F L Pilar, Elementary Quantum Chemistry McGraw-Hill.

5 Strauss Quantum Mechanics Prentice-Hall,

1
2
.- A-K Chand¥a Irtreiductichs te JGantunMechandcs Tata-Mcoraw-Hill
4
5, M W Hanna, Ouantum Mechanics in Chemistry W A Benjamin Inc.

6

. P W Atkins Mc lecular Quantum Mechanics.

Unit T = 402 Cherical Bonding (@RS EIHE
a) The hydrcgen mclecule ion (3 L)

The mclecular crbital thecry for the ngUhd state. Excited
States cf'H;. The molecular crbital 2nd valence bond treat-

ments for the arcund state ¢cnly of hydrcgen mclecule.

b) MO and VB treatments ¢f mcre ccmplex diatcemic

mclecules (gqualitative) 3T

Li2, Be2, C2, N2,02 and F2 are tc be discussed as examples
cf humcnuclear diatomic melecules., LiH CO- MO and HP are
t. be discussed as examples ¢cf hetercnuclear mclecules,

Spectrcscopic term symbels for diatomic molecnles.

Ceneslis a3k
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(5)

Unit P - 404 Thecry of Instromentaticn (6 L)

Instrumentaticn of yv, IR, MR, ESR and Mass spectrcmetry.

ReferenceS:

Bl e i Lo Merrit and J A Dean,

i, H H willar
1 Methods cf Analysis, Van Nostrand.

Instrumenta

: A PO, e -







Paper I. Inorganic Chem’stry - I (66 L' _

Unit I 401: The Metallic State (16 L)

Theories of metallic bondina: Free electron theory, band
and zone theory. Thermal and electrical properties of metals
interstitial and substitutional alloys, intermetallic

compounds, Hume-~Rothery rules.

Borides, carbides, nitrides and silicides.

Metallic corrosion and possivity: Electrochemical theory,

protection against corrosion, possivity of metals,

Principles of powdexr metallurgy.

References:

1. Introduction to solids, L V Azaroff

2. Structural inorganic Chemistry, A F Wells,

3. Electrons, atoms, metals and alloys, Hume,W,Rothery !
4, Principles of metallic cofrosion, T E Chilton

5. Corrosion and oxidation of metals, R C Evans

6. Introduction to Physical metallurgy, 5 H Avner

Mc~-Graw Hill, New York, 1964.

Unit T - 402 Coordination Compounds (12 L)

Formation and stability of complexes,concept of hard and
soft acids and bases, Chelate effect, macrocyclic effect.
Nature of metal-ligand bond. The EAN rule, Valence Bond,
Cyystal Field and Ligand Field theories. Ligand field
stabilization, Jahn-Teller effect, Spectrochemical and
nephelauxetic series. An introduction to the Molecular
orbital theory.

Contds e iids







References:

. Advanced Inorganic Chemistry, F A Cotton a G Wilkinson

. Theoretical Inorganic Chemistry, M C Day and Selbin.

-+  Inorganic Chemistry, 7 g Huheey

. Coordination Chemistry, S F A Kettle.

3
2
3
4, Coordination Chemistry, Basolo & Johnsorn.
5
6

. Chemistry of the Coordination Compounds, J C Bailar
CFEy - B )
7. Inorganic Chemistry, K F Purcell and J C Kotz
W B Saunders Company, Philadelphia. .

Unit I = 403 Lanthanides and Actinides (9 L)

Separation by ion-exchange and gelvent e®traction methods.
Electronic configuration, oxidation state, atomic and

ionic radii, absorption spectra. Comparison of coordination
Chemistry with that of transition metals, (Lanthanide chelates.)

Applications of Lanthanides, Th and U. Trans-actinide elements.

Reference:

. Chemistry of Lanthanides, T Moeller;

. The Trans-uraniun Elements, G T Seaborgq.

1
2
3. Man-made Trans-uranium Elements, G T Seaborg.
4, Inorcanic Chemistry, J E Huheey.

5

. Advanced Inorganic Chemistry, F A Cotton a G Wilkinson.

Unit I -~ 404 Inorganic Rings and Chains.

(7 L)

Inorganic heterocycles : Compounds with S=N, p_.y ind P=3S

rings. Polyphosphszines and plymeric sulphur nitride.

Borazines, Coordination polymers, silicones,

Isopoly and heteropoly acide of Mo and W

Reference:

1, Modern Aspects of Inorganic Chemistry, H J Emeleus
a A G Sharpe.

Contd.-. : 3.






ot

8trugtural Inorganic Chemistry, A F Wells.

*

Advanced Inorganic Chemistry, F A Cotton a © Wilkinson.

Inorganic Chemistry, J E Huheey.

*

Phosphorus-Nitrogen Compounds, H R Allcock.

<N 0N s W
.

Inorcanic Sulphur Chemistry, 5 Nickelers (Ed).
SN,

Organometallic Polymers, C E Carraher (Jr).

Sheats a C U Pittmann (Ed), pp 313-321,
8. ' Inorganic Ringsand Chains, D A Armtage,
9, Developments in Inorganic Polymer Chemistry, M F

Lappert a G J Leigh.

Unit I - 405 Electron-deficient Compounds &2 ]

Synthesis, reactions, structure and bonding of boron
hydrides and reclated compounds. Equation of balance.
Polyhedral anions. A Brief study of carboranes and

metalloboranes.

References:

1. Modern Aspects of Inorganic Chemistry, J Emeleus

a A G Sharpe.
2. Advanced Inorganic Chemistry, F A Cotton 2 G Wilinson.
3., Inorganic Chemistry, J E Huheey.

4, K F Purcell and J C Kotz Inorganic Chemistry

W B Saunders Company, Phiadelphia (6 L)
Unit I - 406 Reaction in Non-agueous Solvents (9 L)

Classification of solvents. Solute-solvent interaction,
self-ionization of solvents. Reactions in liquid ammonia,
ligquid hydrogen fluofide, liquid sulphur dioxide, and

sulphuric acide. Super acids.’
References:

1. Chemistry of Non-agueous solvents, H H Sisler.
2. Non-aqueous Solveats, T C Waddington.

3. Theoretical Inorganic Chemistry, M C Day a Selbin,

Contd...4.






Unit I - 407 Inorganic Pigments (6 L)

Titanium dioxide, red lead, ultramarine, etc. Luminescent

Pigments based on zinc sulphide.
References:
1. Encyclopedia of Chemical Technology, Kirk-Othmer

series, Volume 15,

2. Pigments Part I, R R Myres a J S Long (Ed).

o






practical I Inorganic Chemlstry = T (36 LS)

Unit T Separation and identification of four metal=-ions
cf whizh two are less familiar elements like SE S =R
Sc, Te, Mo, Cag B~ Tk, S and Li.
(Eliminating acid radicals not present) . Confirmat-
jon by spot tests. (16 LS)

150 B o Ve lumetcic Determinaticns using:

2) EDTA;ALl, Bo, Co - Cil,. s Ni, Ca, hardness of
water ztc)

2
b) Cerimetry (Fe“+, nitrite)
2+)

c) Potassium jodate (icdide, Sn (12.1LS)

Unit IIT colorimetric determination £ chromium, iron,

manganese, nickel, and titanium using either

Duboscg ¢r photcelectric colorimeter. (8 £5)

Refermnces:

1y

A Text Bouk of Qualitative Incrganic pnalysis,

A I Vecgel. :

Analytical Chemistry, D A Skocg a D M West.
Quantitative Chemical Analysis, I M Kclthoff,

E B Sandell.

Quantitative Analysis, R A pay (Jr) a A L Underwcoed.

(LS : Labcratcry Sessicn)






Paper II - Organic Chemistry I (66 L)

Unit O - 401 Stereo Chemistry (15 L)

a) Optical isomerism (6 L)

Molecular asymmtry dissymmetry, - Different projection
formula Optical activity due to molecular structure and
compounds containing more than one asymmetric carbon atom,
Relative and absolute configuration. D and L notation
Sequence rule (R and 3 notation). Optical isomerism of
compounds not containing asymmetric carbon atoms ~ Biphenyls,
allence and Spirans, asymmetry due to folding or helical
Structure -~ hexabelicenes and trans cyclooctene, Optical
isomerism of nitrogen and sulphur compounds and of cyclic
and bicyclic compounds (Truxilic acids and substituted

adamantanes),

b) Geometrical isomerism with Particular reference to ring
compounds. E-Z notation with illustrations firom acyclic
Systems. Methods of determining confiquratiohs of geometrical
isomers - twogitol and hexachlorocyclohexanesa- compounds
containing C N and N=N double bonds. R

c) Conformational analysis (6 L)

Conformations of I 2~dihaloethane - determination by
measurement of dipole moments - Conformations of cyclobutane
and cyclopentane, Detailed study of conformation of
cyclohexanes with eénergy considerations - dimethyl, dihalo,
dihydroxy cyclohexanes, alkyl cyclohexanols, cyclohexane
dicarboxylic acids, Conformations of bicyclic systems.
Medium and large rings. Fused ring systems - decaline,
monosubstituted decalbins . Iands o = decalols and decalyl
amines, Conformation and rceactivity - Reactions at exocyclic
and at ring positions - steric control and Stereo electronic
factors,

Contdo s 2







Un:.t O 402.

Mechanism and the methods of determination

Types of mechanisms - Types of reaction Thermodynamic

requirements for reaction kinetic requirements - for

reaction., Baldwin rules for ring closure, Kinetic

and

thermodynamic control. The Hammmd peostulate.

Microscoupic reversibility. Methods of determination:

Indentification of products, Determination of the

presarce of mn. intermediate. The study of catalysis.

Isotopic laeling. Stereochemical evidence, Kinetic

evidence, Isotopic effect.

Ref:

Jesry March: Advanced organic Chemistry 3rd editdibh .
Carray & Saunders: Advanced Organic Chemistry

Plenum Press,

Eliel, Stereochemistry of carbon compcunds, 1962,
Eliel, et al ©onformational analysis.

Nasipujqy Sterecchemistry of carbon compounds,

Wiley pastetn. . :

Finar Vols, I and II Organic Chemistry,

P S Kalsi, Stereochemistry, Wiley Eastern

Unit O -~ 403.

Introduction to Physical Organic Chemistry (14 L)

a)

b)

c)

Mechanism with sterecchemistry of nuclecophilic sub-
stitution Substituent effects (a ccomparative study of
the inductive, mesomeric, electromeric, inductcmeric

and steric effects on reactivity. (6 L)

Quantitative ccrrelaticns of substituent effect with
special reference to Hammett and Taft equaticns, their

applicaticns and steric substituent constants. (3 L)

Sclvent effects comprising basic aspects cf sclvent

structure, empirical measures and parameters of sclvent

polarity (like y-value), hydrcgen bending, Salt effects.

Carbecations cf special interest. f{elemént&ry 4 " BATY)
5T
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1. <~srry March, Advancel Orcanic Chemistry, 2nd cditicn, 1977,
2. Solomen: Advanced crganic chemistry, Jchn Wiley
SEnE ey,
3, Carry and saunders: Advanced Organic Chemistry,
Plenum Press.

4, I L Finar, Organic Chemistry vel, I & IT.

Unit O - 404. Acidity/Basicity of Organic Compounds (3 L)

Evaluation of acidity and basicity and determinaticn cf
acidity constants for streng and weak acids.

Hammett acidity functicn (Applicaticns only)
References:

1. Hine, Physical Organic Chemistry (2nd Edn.)
McGraw Hill Book Company, Lendon (1962).

2. L P Hammett, Physical Organic Chemistry, McGraw Hill
Ccompany, London: (1940). USE 2nd editiocn if evailable.

Unit O + 405. Free Radical Reactions (6 L)

Stability of Free radicals, Scurces and determinaticn of free
radicals, chain reacticns - retardation and aceleraticon Qf,
and inducticn pericd of. Structural and sterecchemical
aspects of radical intermedigtes, Free-radical substitution
reactions (Halogenation, oxidaticn and substituticns involving
aryl radicals), Rearrangements and fragmentaticn, carbenes,

Nitrenes application.

References:

1. Advanced Organic Chemistry by J March 2nd ed. 1977.
2. Reaction Mechanism in Organic Chemistry by S M
Mukherji and S P Singh 1976.
3, Principlesof Reacticn Mechanism by V S Parmar and
H M Chowla 2nd Edn. 1978,
4., Caray & Saunders - Advanced Organic Chemistry Part A% B

5, Finar: Organic Chemistry vel.I & ITI Plenum Press.

Contds ..4e-






Unit O - 406, Basic Reac-icn Methanisms. (12 L)

a) Mechanisms of elimination - effect of base, steric
effect, sterecchemistry, pyrclytic eliminaticns,
classification of climinaticn on the basis of relative.
pes ctions of the eliminating grcupé, competition between

elimination and substituticn. (6 L)

b) Mecranisms of pclar 2dditicn to carbon--carbon multiple
bonds - additicn of halcgens, GE@scorong acids: . cf

carbenium ionscand ¢f metal caticns. (3 L)

c) Mechanlsm cof Ester thr(lvs1s' Acyl-oxygen, and alkyl-
oxygen fissicns of gstcrlrlc;tlgn and of hydrolysis;. -

reactivity and catalysis, E3T)
References:

1, E'S Gould, Mechanism and structure in crganic chemistry
2nd dltl(n.

25 ack Hlne, Physical “rganic Chemistiy, 2nd edition 1962.

- ESM Ingold structure and Mechanism in Orc. Chemistry
2nd edn. 1969.

4, D V Banthrcpe, Eliminaticn Reactions, Elsevier
Publishing Cc., Lcndgn 1963.

5, Finar: Organic Chemlstry Ve R e S R

Unit O — 407, Aromaticity, : (9 L)

Thecries of aromatic character and delccalised bonding.,
Huckel's theory and its applicaticns explaining aromatic
stability. Energy levels cf mclecular ocrbitals in simple
systems. Ncn-benzencld and pseuca Larcmntlc ccmpcunds.
Alternant and ncn-alternant hydrccarbcns. H<moarcmatlc and

antiarcmatic systemsS. Annulenes.

Gontdis..5






Unit O = 4Q§; Arcmaticn Substitution

Electropnilic aroma substituticn. Thecry of reactivity
and crientation. Typicalexamples of eiectrcrhilic aromatic
substituticn mechanisms Nitraticn, Halegenation, Friedel-

Crafts reacticon, sulphonation.

Neuclecphilic arcmatic substituticn - Mechanism, statement

and eviliences. Benzyne mechanism = cine substituticn.

Unit O - 409. Reactions of Carben - neter multiple bonds (6 L)

Nuclecphilic and electrophilic additicns tc carbon - oXygen
double bonds. Mechanistic approach — Additicn cf Water,
alcchols, amines, hylrazine Jerivatives = aldcl, perkin
Claison, Dieckmann, Stecbbe a2hd benzcin con lenszticns.

Darzcns, Knoevenagel, Reformatsky, Wittig, Cannizarc,

Mannich and Prins reacticns. Mcerwein - Pondorfverley
Reduction, Oppenhauer cxidations, Sterecchemistry of carbcnyl
s3diticns Cram's rule. Esterificaticn and hydrclysis -
Hycdrclysis, alccholysis and reducticn f nitriles - Ritter

reacticn and Thorpe condensation.

References for 404, 405, 406 and 407:

1., J March, 'Advanced Organic Chemistry'.

2. Mgrriscn and Buyd 'Organic Chemistry'.

3. P Srkes ‘Cuile bouk to Mechanisrm in Organic Chemistry'.
4. Pine, Hendrickscn, Cram and Hammond, Organic Chemistry.
5, Ad, Org. Chemistry - Carey & Sunberg.

6. Binar: -~ 9rganic Chemistry Vel I & Il

Unit U - 408. Intrcducticn to Polymer Chemistry €3 L)

Principles c¢f Polymerizétiun - classes cf pclymers -
synthetic and bicpclymers - chain reacticn pulymerization
and step reaction poclymerizaticn. Lincar, crcsslinked and
network prclymers. Free-radical, icnic and Cc-polymerization.
Natural and synthetic rubber.

References:

1, Hendrickson, Cram and Hammond Pine ' Organic Chemistry'.

o Saunders 'Organic rolymer Chemistxy', Chapman and Hall.

Contddd. 6.






Practical II - Organic Chomistry I (36 LS)

Unit I Laboratory Techniques

Methods of separation and purification of organic
compounds - fractional, steam and low-pressure
distillation, fractional crystallisation and
sublimation. (4 L3)

Unit II Separation and identification of the components of -

organic binary mixtures

Analysis of about ten mixtures, some of which

containing compounds with more than one functional

group. Identification of the compounds by determing

the Physical constants, melting point 6f derivatives

and by  reference to table, (18 LS)

Unit III Organic Proparations

Preparation of about twelve organic compounds (at
least six double stage preparations) illustrating
important synthetic methods and reactions such as

; Friedel-Crafts reaction, Grignard, Perkin, Reimer-

Tiemann, Sandmeyer, and Cannizzaro reactions, Claison,

Aldol, and benzoin condensations, Selective
reduction in pelynitrc arcmatic compcundss

diazocoupling, phthalein fusion etc. (14 LS)

References:

A I Vogel, a text-bock of practical crganic chemistry.
Shriner, Fuson and Curtin, Systematic Identification
of organic compounds 1964,

Experiments in organic chemistry by Fieser
Mann and Saunders, Practical Organic Chemistry, 1957,
Dey, Sitaraman, and Govindachari, A Laboratcry Mannual
of Organic Chemistry, 1957 (Third) edition).

P R Singh, D C Gupta and K S Bajpai, Experimental
Organic Chemistry, Volumes 1 and 2, 1980,
Practical Organic Chemistry by Vishipoi.

N






Unit

(a)

(b)

(4)

i

7

)

PAPER IV - PHYSICAL CHEMISTRY I (66 L)

P - 401, Solid State Chemistry (24 L)

Crystalline State. Crystal symmetry, Symmetry
elements and symmetry operations. Allowed combinations
of operations leading to 32 crystal classes.
‘Matkematical rroof for the nonexistencs of 5 - fold
axis of symmetry. Hermann -- Mauguin notations,
Stereographic projections of some simple crystal
classes (1, I, m, 2, 2/m, 2wmm, 2225 M) (12 %)

Electronic structure of solils (Brief mention only).
Classification of solids into conductor, semiconductors,
and insulators. Preparation, propertics and industrial

importance of Semiconductors, &

Imperfections in solids. Point, line and rlane defects.
Electrons and holes, Nonstoichiometry €3 1)

Imperfections ani physical properties of sclids.

i) Electrical properties - Electrical conductivity,
Hall effect, dielectric yroprerties, piezonelectricity,

ferroelectricity an:, fonia conductivity,

ii) Optical proporties - rhotoconductivity, luminescence,

colour centres, lasers, refraction, birefringence,

ii) Magnetic prorerties - diamagnetism, raramagnetism

ferromagnetism, antiferromagnetism ani ferrimagnetism.

iv) Thermal properties - thermal conjuctivity and

Specific heat,
v) Mechanical properties: Strength of real crystals

as ,compared with an ideal crystal, different

strengthening mechanisms., (FeisTm)

Contdc o=oner 20
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References: <2
EASESE AcA iR
1. G.R.Ramachandran, Academic Prass, 1964 nivanced elements

w
.

O ©® 9 U b
L]

>

Unit

of crystolloqraphy.
WP de Jong, W H Freeman and Company., General crystallography

- A brief compoundium.

&

Vv Azaroff, McGraw-~-Hill Introduction to solids.

0]

M Barrow, McGraw-Hill Physical Chemistry.

=

J Moore, Prentlhﬂ—Fall Dh[olbll Chemistry.

A K Galway, ”ha’man anil Hall Chemlstry of sollis

Z,

B Hannay, “rentlce—ﬁall Solid State Chemistry.

o

arud Hblwell Elsevier Solild State Chemistry.

A R West John Wiley S0lid Statz Chemistry.

S - 403 Thermodynamics (12 L)

a) Third law of thegmggynmmics.

Statement. Determination of absolute entrovies using
the third law. Unattainability of absolute zero.

Residual entroyve.

Determination of relations connccting the thermodynamic
A STy o oo Jerivatives by the method cof Jacobians
(The discussion to be e nfined to closed thermodynamic

systems, ) (3 L)

b) - The thermodynamics of solutions

partial molar guantities. The general method for their

determlnatlon. Deviations from Raoultes law, Excess

thermuiynamlc functions. Excess free energy, excess
entropy, excess enthalpy and excess volume. (3 L)

c¢) Thermodynamics of irreversible processes

Simple examples of irrevessible processes. Entropy
prolduction, The jphencome snological relations. Oonsager
reciprocal relations. «hApplication of the thecry toO
4iffusicn, thermal Jiffusicn, thermec-—-osmo s5is and

thermomolecular pressure Adifference. (5 L)

Spritlila i3



Text books recommended

1, Daniels anil Alberty, Jchn Wiley Physical Chemistry.

2. H Margueman and G M Muryhy, Vol.I, Chay. I. the
Mathematics of Physics and Chemistry.

31 R P Rastogi and R R Misra, Vikas hn Introiuction to
Chemical Thermcdynamics.

4, I Piggoine, Interscience An Introiucticn to the
Thermedynamics of Irrevessible Processes.

S. J Rajaram and J C Kuriacose Thermcdynamics.
Nagi .n chand & Cc., Delhi -~ 1986,

6. Yeramin,.Mir Puklishers Muscow Chemical Themcdynamics.

7. Lewisz and Randall Thermcodynamics.

Unit P - 403 Electrochemistry (15 L)

(a) Theory cf electrelytic cenductance: Icnic atmosrhere.
Relaxaticn effect (assymetry effoect), Eloctreorheoretic
effect., Derivaticn of Debye - Huckel - Onsagar
conductance equaticn and its verificaticn (aguecus
and. ncnagquecus scluticns). Deviation form Debye-
Huckel - Onsagar eguaticn and ccrracticns. Cenductance

ratic. Debye Falkenhagen effect., Wein effect. (6 L)

(b) Activity and activity ccefficients (different forms),
Activities of electrclytes. - Ignictstrength..: Mariaticn
of activity deéfficient-with ecncentraticn. & Debye -
Huckel limiting law (Debye ~ Huckel esguaticn): and
its varicus forms (Derivaticon). Qualitative ani

guentitative tests «¢f the limiting law, (3 L)

(e¢) Pclarizatiosn Over voeltage and pclarcgrarhy: Electrelytic
Pclarisaticn. Disscluticn and dercsition potentials.
Concentration rolarizstion. Decomprosition voltige
(Pctential) and its determination. Overveltace® -
HyArogen overveltage, oxyoen overvoltage, metal-”
derositicn overvoltage and their determinatiocn.

Mechanism of ancdic and cathedic yrrocesses (Theories

{
of cvervoltage) - Tenic diffusicn as the sldw process

@eeslic i,



1 ;
5, John M Xnox, "Gas Chromatography",_London Mathuan & Co.
6. Gerasinov, et als, "physical Chemistry, Vol.I,
Mir Publication.
7. Willard & Merritt, " Instrumental ‘lethods of Chemical
Analysis", 3ixth Ed., CB3 Publishers & Bistributors,
Delhi.

Unit: P = 405 Introduction to Computers (6 L)

Analog and digital computers. Generatiéns of computers.

Basic ideas of CPU,.input and output devices, memory.
Introluction of the Qerms: ROM, RAM, PROM, EFROM, EEPROM,
Floppy drive - ljskettes, Hard disk. Hardware and software.
Binary system. Hexade01mal system, Storage of informations -
EBCDIC, A3CII, BCD. Programming -~ Lancuages: Machine, |
Assembly and Hicgh level lancuages. Interpreter and compiler."
Flow charts. Algorithm.

System softwarc and application SOftware.

Introduction to BASIC Languade. Numeric constants and
veriaples, string variables. Symbols of arithmetic operatlons
Hiefrchy of operations.. Statements such as REM, PRINT, LET,
INPUT, READ, DATA, IF - THEN, GOTO, FORI;NEXT;‘ GOSUB~RETURN,
WHILE = WEND, ON-GOTO, ON-GO3UE, DIM, END. User definbed
functions.

SYstéme’commands such as DIR, MD, €, LIsT: SAVE, LOAD,

RUN, CLS, COPY, DEL, PRINT, FORMAT. '

Entering and editing statements.

References:

1. Madric and Donevan, "gnderstanding Computers"7MCGraw Hill -
2, N Subramanian, " Programming in BASEC! A& L wheéier and Co.
3, ~Stewart M Venit. ”Proqrammlnu in BASIC, Problem solving
with Structure and style", Jaico Publishing House, Bombay.
4, Jaffray B Nerton, "Introiuctlon tc BASIC", BPB Publishers.
5. Byron 3. Cottfried "Schaum's Outline of Theory and
_Problems of Programming with BASIC includlng Expanded

chrocomputer BASIC Section", Mc Graw Hill.
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L

Icnic discharge as the slew process. Principles cf pclarcgrarhy.

The dropping mercury cathcde. The half wave potentials (6 L)

1. D A McInnes, The Principles of Electrochemistry,
Dcver Publicaticons,
2. S Glasstcne, Introducticn to Electrochemistry,
D Van Ncstrand.,
3, Beckris and Roddy, Mcdern Aspects of Electgochemistry
vcl, I and II, Academic Press.
4, L I Anthropov, Theoretical Electr¢chemistry, Mir Publishers
Mcsccw

Unit P - 404 Collcids and Surface Phencmenz (9 L)

Ccllcilal surfactants -~ Classificaticn =+ Anicnic, Caticnic
and Non-icnogenic surfactants, Miceller scluticns-Chuses
of micelle feormaticn. HLB numbers. Micelle structure.
Determinaticn ¢f critical concentraticn of micelle
fermation. Stabilizing acticn of surfactants. Sclubiliz
in surfactant scluticns. Practical impertance gfEsecllioidal

surfactant scluticn - Tannins and dyes.

Langmuir adscrpticn isotherm - statistical derivaticn, The
B E T Equation - derivaticn. Determination of surface area

of adscrbents. Heat of adscrption and its determinaticn,

Adscriticn Indicatoers. Chrematoegrarhy: Gas, Thin layer
and HPLC. Plate thecry anl Rate Thecry (nc derivaticn)

Factcrs affecting band brealening.

References:

1. 8§ Vayutsky, "Celleid Chemistry" Mir Publishers, Mdoscow,
2. N K Adam, “The Physics and Chemistry cf Surfaces",
Dcver Publicaticns.
3. AW Adamsen; “Physieal Chemistry of surface", Wiley-
Interscicnce.
LW CupEs  andRIC - Shaima; "Advanced Phvsical Chemistry",
K Nath & Cc.
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(A minimum of 15 experiments coverin all

shall be carried out for full credit.)

i 85

—
N

it I - 5olubility (expt.)

1. Heat of solution from seclubility data

+h

Ty

HEMISTRES T (30

(3ystems: ammonium oxalate, succinic acid)

1. Meolscular weight ofa Solid usine a sol

ccoling curve method.

(Solvents:: naphthalene, binlemyl,

diritrobenzene, p-chlorobenzens)

Yeeular wedght of Ja -aolid weang &4

ing cuive method,

i
(Bolventn' water, | Solutes: .urea’ gl

Fes Study of the reaction, 2 KIgHgI, = K2

2
Determnination’ of concentration of XI

Unit ITT .- Partition method(l ext.)

b Dilst ribat Zeon

study of the

Unit IV - Refractive index (1 expt,)

Unit II - Cryoscopy (3 expte.) (8 L3

20

cion.

il
L

18 (a) Refractive indices (Molar rvefraction) of

(water, methyl alecohol, ethyl al

[B)]

carbontetrachlorilde, glycerine)

—
=0
\.

~

Kelis G et

Compesition of binary sy<tems (o

g5
i

IR

)

i

L

o S - i, et i

nol, chloroform,

!

e listel experiments.

ire ligqujds
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1, el Visecesiey of phre  diastss Lbea
ethvl alcochoel, benzene, nitro
chloride).

(b) Composition of binary liguid
nitrobenzene, water - alcohol

(b) Molecular weight of 2 polymer
toluena)

=L Sonduettivi £y

e i o

T

ter, methyl alcohol,

benzene, carbontetra

nixtures (benzene

Polvystyrene in

A48

Lo Bgquivalent conductance of a‘weak acid (BOAc) - Verifi-
caticn of Ostwald's law anl caloulation of disscociation
ECHE GRS

2.7 Bguivalent conduetance of a strong clectrelyte (KC1l) -
Verification ef Onsager e uation.

3. Selobility product of a- sparingly soltible salt
(Ag C1, Ba SO,, Ca Co5).

4. Conductarce titration: HCI x Ya OH,

(HCE 3 RO A ) R Wa ol Jg Nel X TGl

3

3
VIds

(3 & }"L“\_.u‘. )

e

wntchutr/

i, Difrerential petenticmetric titra
2.  Redox titraticns: KIx¥Eing Fe

\34,

3. Disscciation constant of HCAc by
Referencaes

A Findlay Practical Physical Chemistry,
A'M James Practical, Physical Chemistry
R A Alberty and cthers Experimental thy
McecGraw Hill, :

W G Palmer Experimental Phvsical Criemd

University Pres

8 Shoegmaker anid C W Garlansy Expeci
Criemistry McGraw Hill
(LS = Labcratcry Seszicn (2 heurs),

SB- e
o

nents in

HC1xMaOH.

o104,

e tentiometric titrati n.

tions:

Longman's, Gree a Co.
A Thurchill Ltd.
sical Chemistry,

strv Cambridce

Phvainal
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Inorganic Chemistry TT (90 L)

Unit - 501 Magnetic prpperties of transition metal complexes

Types of magnetic behaviours. Paramagnetism:
temperature dependence, spin and orbital contributions,
spin-orbit coupling : LS and JJ coupling schemes.,

The spin-only moment and its application in coordination
chemistry of the transition metals. Magnetic properties
of lanthanide complexes. Temperature independent

paramagnetism.

Determination of magnetic susceptibility by Gouy's
method. Antiferromagnetic interaction in transition
metal complexes. Magnetic properties of heavier

transition metal complexes,

Reference:

1. Technigues of Inorganic Chenistsy Vol . I¥, "H B Johaseen
a A.Weissberger (Eds).
2. Modern Coordination Chemistry, J Lowis a R G Wilkins.

3. Magnetochemistry, A Earnshaw.

Unit I - 502 Spectra of Transition Metal Complexes. (14 1)

Visible Spectra:

Ground state term symbols for various a7 electronic
configurations. Electronic transitions responsible for
colour of transition metal complexes: d-d transition and its
selection rules. Orgel diagram for dl, d4, d6 ard d9
electronic configurations of metal ions in complexes.
Reasons why this diagram differs from Tanabe-Sugano diagram.
(The latter diagram is not expected, only the qualitative

reasons for the difference required).

Charge transfer transitions: Analytical applications of

charge transfer spectra in the visible region.

A brief qualitative introduction to circular dichroism (CD),
optical rotatory dispersion (ORD), and cotton effect of

optically active complexes. Infrared spectra: changes in

Contdo eov o






the infrared spectra of donor molecules upon cocrdination.

Electron spin rescnance Spectra: Applicaticn to copper
complexes.,

References:

1. Transition Metal Chemistry, L E Orgel.

2., Physical Methods in Tncrganic Chemistry, R S Drago. .

3. Modern Coordinatior Chemistry, J lLewis a R G Wilkinson,
4, Advanced Incrganic Chemistry, F A Cotton a G. Wilkinson.

Unit T - 503 Mechanism of Incrganic Reacticons in Sclutien (12 L)

Ligand substitution in octahedral complexes: SN1, SN2 ;nd
SN 1CB mechanisms. Acid and base hydrclyses, Anation
reactions. Origin and significance of trans effect in
Square planar complexes, Electron transfer and electron
exchange reactions, Principles of photochemical reactions
cf coordination compounds,

Reference:

1. Advanced Incrganic Chemistry, F A Cotton a G Wilkinson,

2. Mechanism of Inorganic reactions in Solution D Benson.

3. Mechanism cof Substitution Reacticns of Metal Ccmplexes.
F Basels a R G Pearson.

4, Fundamentals of Phctochemistry, K K Rohatgi-Mukher jee,

Unit I 504: Transition metal ccmplexes of HE, N2, G2 -No

and tertiary phospines.

Reference:

l, Advanced Inorganic Chemistry,
F A Cotton and G Wilkinscn, Jchn Witey,
New york, Fourth Edition, 1980.

Unit I - 505 Organcmetallic Compounds (24 L)

Nomenclature and classificaticn
Ccempounds with metal-carben single bend: Alkyls and
Aryls of main group elements.,

Contd, ...






Trar sition metal to carl on multiplemboen it Metal carbonyls;
cyano ccmplexes and complexes of crganc isccyanides.
Usefulness of eighteen electren rule in predicting
formation and stability crgancmetallic Complexes.
Pi-complexés: Notal complexes cf ethyleno, acetylene,

allyl and butadiené. Cyclepentadienyl complexes of iron
group metals and arene complexes of chromium group metals

Fiuxional organometallics.

Metal-metal bonding in carbenyl and halide clusters,

‘cluster bonding theories.

Unit I - 506 Hemogeneous and Heterogenecus Catalysis

Involving Organometallics (12 L)

Oxidative additon, reductive eleimination, insertion and
extrusion reactiocns, hydrogenation, carboxylation, hydro-

fcrmylation, and Ziegler-Natta pclymerisaticn of elefins.

Reference for Unit 505 and 506.

1. Advanced Incrganic “hemistry, F A “otton a G Wilkinscn
4th edu 1980.

2., Inorganic Chemistry, J E Huheey.

3, Modern Aspects ¢f Incrganic Chemistry, H J Emeleus a
A G Sharpe. :

4, Principles of Organcmetallic Cempounds P Powell,
Chapman and Hall, 1988,

S Organometallic Chemistry - An Introducticn, R C
Mehrotra a A Singh, Wiely ecntern, 1991,

6. Incrganic Chemistry, K F Purcell and J C Kclz,
W B Sanders Company, Philadilphic.

Unit 507 - Bioinorganic Chemistry (121

Essential and trace elements in'bjologxlnetal porphyrins,
heamoglobin and myoglcbin cytcchromes, ccbalamines,
' prief idea on metalloenzyines, Fe - S proteins, Nitgcgen

fixation, photosynthesis

References Reference numbers 1, 2 and g cited in Units
505 ard £76

i Contdeaesle






Pi£:tical;§[;zwigg£9anic Chemistry II (44 LS)

Unit 1 Estimation, involving quantitative separation, of

suitable binary mixtures of ions Cu2+ 2+? Fe3+'

sl Batt mgtt, Cr, 042-,Ba, Ag, etc. in solution
by volumetrlc, aravimetric, Colorimetric, and
electroanalytical methods, Estimation of three
cations when present together (Cu, Ni, Zi: Fe, Ni

Zn, Chy Ni, Me, ete (' 28 E8)

Unit ITI Analysis of ores and alloys like dolomite, galena,
ilmenite, monazite, feldspar and kaoline, and two
alloys., (10 LS) :

Unit III Ion—exchdnqc separ§tlon of blnary mlxtures Zn2+

and Mg” and of Co™ .49 ni%t, (4 LS}

Thit IV Inorganic Preparations: (10 Nos). (6 LS)

Unit V  Soil and fertilizer analysis: Determination of pH,
and NPK estimati :n. (4 LS)

References:
pe
1, A Text Book of Quantitative Inorganic .Analysis, A I Vogel.
2. Quantitative Chemical Analysis, I M Kolthoff a
E B: Sanderson.
3, Technical Methods of Ore Ahalysis, A J Weining and
W P Schoder.
4. Analysis of Minerals and Ores of the Rarer Elements,
W R Schoeller and A R Powell. '
5. Advanced Practical Inorganic Chemistry, D M Adams a
'd B Raynor.
Experimental Inorganic Chemistry, W G Palmer,

Inorganic Syntheses, Collective Volumes.
Preparative Inorganic Rcactions, N L Jolly (EQ).

O 0O 9 O
L]

Handbook of/Preparatlve Inorganlc Chemistry, Vol. I a
II G Braueﬁ - ’
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Paper VI - Organic Chemistry 1T (90 L)

Unit O - 501: Physical methods in organic chemistry (20 L)

Applications of U V,, I RE 3 R Mass, C.D.;, O R D.,
Spectroscopy and dipo;e moments in structural elucidations
of organic compounds. Use of the plain and cotton effect
curves for determining configurations and conformations.

Octant rule and axial haloketone rule, '

KMR: Proton NMR - Shielding, deshielding Prowem chemical
shift-Anisotropic effect and proton chemical shift, chemical
and Magnetic equivalance, chemical shift assignments for
mgior functional grcups - Quadrupole boardening in N H
signals. Spin-Spin coupling & Spin-Spin splits, Fipst

order and non fipst order spectra. Maonitude of Coupling-.
Coupling constants J. raagtérs, influensing coupling constants.
13 : ‘
CNMR: Chemical shift assignments in carbon - 13 NME
spcctra H-Decoupling-noise decoupling ~prmad band decoupling
Off resegnanceDecoupling - Structurel applications of

CNMR.

Mass Spectra: Basic Principles, Isotope abundanace Molecular
ion, Metastable ions-jgssignificance, Fragmentation process,

Fragmentation &ssociated with functional group.

References:

1. Silverstein: Spectroscopic identification of organic
Compounds.

Kemp: Organic Spectroscopy.

Kalsi Organic Spectroscopy.

Nasipuni: Stereochemistry of frganic compounds,

oo W N
»

Felevant chapters in organic chemistry by Pine,
Hendrickson et al.
6is = Eai s ViCa L A= sliIeg

7. Problems in advanced organic chenistry by Jerry March,
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Unit O = 502: Organic Photochemistry (9 L)

Fundamental concepts, molecular excitation, Jablonski
diagram, the triplet state, rhotosensitization,
photoresactions of organic molecules, re=actions involving
the olefinic double bonds, reactions of carboﬁyl compounds,
oxidation and reduction, rhoto-Fries rearrangement,
photolysis of nit ge :sters and related compounds,
rhotochemistry of some life processes: Phctosynthesis,
industrial and technological applications of photochemistry-
Photograrhic Processes rhotochemical degoadaticn of
polymers. Photochemistry of Dyes and Pigecrents Photo-
chemistry in Synthesis. Photeelectrochemical Cells,

Energy conversion and storage.
References:

i, ¥an, R 0 Organic Photochemistry, McGraw Hill Bock
Co., (1965).

2, Chapman, © L Organic Photochemistry, Volumes I & IX
Marcesl Decker Inc. (1967 and 1970)

3, Lamola, A A and Turro;, N J,, Energy transfer and Organic
Photochemistry, (Technique of organic chemistry series

Vel, (xiv), Interscience Publisher (1969).

4, Chapman, O L and Depuy, Molecular reactions and
Photochemistry (Fcundaticns cf modern organic Chemistry

series), Prentice Hall (1972).

5. Calvert and Pitts, Phctochemistry, Jchn Wiley
Interscience (1966).

6., Cox and Remp Introlductory photochemistry, John Wiley
Interscience (1966}, :

7. Chemistry and light F Sappan 1996 Rcyal Society of
Chemistry London - - - 5 e e

Tt ipe Sne palpiens

Unit O 503: pericyelic reactions

Pericyclic reactions - Electrocyclic, Cyclcadditicn
reacticns and sigmatropic rearrangements with hydrogen
and allayl shift-sterecchemistry woodward HQffman thecorY
,L! U

Centdsictes






of M GO Symmetry - Applicaticon of W H thecrey by methoed

of correlaticn diagram - M O correlaticn diagram and

rate correlation diagram, Sterecchemistry by method of
arcmeticicty and by methel cof FMC overlap., Cope rearrange-
ment - claison rearrangement., Industrial aprlications

ot the abuve twe rearranasments.

Ao R G ] e SEIE (R Tl s

n

Rererences:

1. Entwistle, Nco, 'Orbital symmetry ccorrelaticn in corg.
Chemistry - A guide to wccildward - Hoffmann rules'.

2., Pine, Hendrickocn, Cram and Hammend, 'Organic Chemistry'.

3. J March, Advancad Orcanic Chemistry 2nd Ed4. 1977.

Unit O - 504: Mclecular rearrangements (s L)

Rearrangements involving electron deficient carboen,

nitrogen and oxygen atcms: Wagner-Meerwein, Pinaccl-
pinacclone, Dienone:phencl, Welff, Hofmann, Curtius,

Lossen, Beckmann, Schmidt and Baeyer-Villinger rearrangements,
anicnic rearrangements: benzil-benzilic acid and Favorski
rearrangements, arcmatic rearrangements: Ortcon, Claison

and Fries rearrancements,

References:

1. Sykes, A Guide bock tce Mechanisms in Organi~ Chemistry
Orient Longman (3rd Ed., 196 ).

2. Gould, Mechanism and Structure in ©rganic Chemistry,
Holt-Dryden (1959).

3. Pine, Hendrickson, Cram and Hammcnd, Organic Chemistry
Mc-Graw Hill (3rd Ed. 1980).

4, De Mayc, 'Melecular Rearrancements', Interscience
1964). ;

5. J March, 'Advanced Prganic Chemistry', Mc Graw Hill
(1978).

Unit O =505 Hoteracyclic compounds centaining twe

or more hetero atoms (6 L)

Cont"i. e o s o






lethods of synthesi and reacticns ~f imidazole, thiazole,
pyrimidine (uracil, thymine, cytosine), pyrazine, purine,
pteridine (xanthpterin) allcazine and isc-alloxazine —

FAD coengyme Structure and synthesis of adenine, granine,

uric acid and caffeine.

References:

1. PFinar, Organic Chemistry ELBS (1969, 4th EA.) Vol.IT,
Cn 12. Heterccyclic ccmpounds containing two or more
heterc atoms.

2. Gilman (Ed,) Advianced Organic Chemistry, Wiley
Vel, IV (1953), Ch. 8 Heterccyclic Chemistry.

3. Acheson, An Introducticn tc the Chemistry of
Heterccyclic cempounds, Interscience (1960).

4. Badger, The Chemistry of Hetercecyclic compcunds,
Academic Press (1961),

5. Rodd (Ed.) Chemistry cf the Carben Coempounds, _
Elsevier, Vcl.IV A, B and C 1958 Heterocyclic
¢ompcounds,

5. Elderfield (E4.’' Heterccyclic ¢ mpounds, Wiley (1951).

7. Weissberger (Ei.) The Chemistry cof Heterccyclic
Ceompcunds, Interscience (1950).

\\
Unit O - 506: Intrcduction te Chemistry of natural
proeducts : (21 L)

General methcds of isclaticn classification rurifications
and structural elucidaticn of diferent classes plant
products (alkaloids, Terpencids, sterecids Flavones and
1sollavones Detailed study of camphor, abietic acid
quinine, atropine, quercetine wWoodward synthesis of
Choleslerc: Conversion of cheleslerci to testasterone
progesterone sSyntheses of Androsterone, ‘estrcne, :
Synthesis of poegestrene from Bjipsvnthetic pathway for

moncterpencids. General' deosgeriin and ¢itral,
References:
1, Finar Vol. II (5th and 6th editicns).

Cemkelcy: i






Higher terpencids ° ; De. Mayc.

The Chemistry of the terpere by A R .Pinder,

The alkal: ids by X H Bently Part I and II.

Alkaloids ed. by E M Pelletier 1970

Natural prcducts in crganic chemistry by O P Sheena (1978).

»

Steroids by Fieser and .Fieser.

PV 3 O D W N
.

. The Ghemistry cof steroils by Klyne,

Unit O - 507 Intrcincticn to Biopcelymers (15 L)

Protection, deprotection (Amino and Carboy - Behivation,
ﬁ%%ﬁﬁ%g%?%&ﬁxﬁﬁﬁffy and tertiary structure of proteins.,
Sequence determinaticn of peptides ani rroteins, Edr.and
degradaticn. Structure and synthesis of pclypeptide with
special reference tc glutathicne, gramicidin. Structure
and syntheéis ¢f nuclectides, nuclecsides and nucleic acids.
Structure ¢f RNA and DNA.

Structure of pclysaccharides, cellulcse and starch conversion
of celbulo®se to Rayon.

Re erences:

l. Finar, Organic Chemistry, ELES (1969, 4th Ed.) Vcl.II
Ch. 16. Purines and Nucleic Acids, |

2, Gilman (Ed) Aivanced Organic Chemistry of Pyrimidines,
Purines and Nucleic Acids.

3. Rcdd (Ed) Chemistry of carbcn compcunds, Elsevier,
Vol.IV C (1960) Ch., XX. Purines and Related Ring
Systems. Ch. XXI. Mucleesides, Nucleetiides and

Nucleic Acids.

4., Jordan, The Chemistry of the Nucleic Acils,
Butterworths (1960),

5. Pine, Hendrickscn, Cram and Hammond '‘Organic Chemistry',
(1980).

‘Unit O =~ 508 Techniques f Purificaticn cf Organic

Compounds,

Appi}cation of Chromatcgraphy GLC, HPLC, i_nexchange)molecular
sieves, Zcne refining and counter current c¢Xtracticn, -

References: il
1. Physical methcis in c¢rganic chemistry by A Weissberger,
Vol,I (1950).
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Practical V - Organic Chemi :try II (44 LS)

Unit I : Quantitative Yrganic Analysis,

Estimation of equivalent weicht of acids by Silver salt
methced., Estimaticn ¢f nitregen by Kjeldahl method
Determination cf Acid value, icdine value and saponification
value of cils and fats (at least cne each, Estimaticn of
reducing sugars. E Sgimation of Aminc group, rhanolic
group and esters colcurimetric estimations: Vigﬁmins
(Asccrbic acid), Drugs - sulpha drug (Sulpha diazine

sulphaguanidine), Antibictics - Pencillin , Stroptomycis.

Ref: 1, Quantitative ocrganic Analysis: Vogel.
2. Pharmaceutical AnalysSis: Beebet:

Unit II: Extracticn of Naturel products and purification
by cclumn chremategraphy and TLC - Caffeine from Teawaste,
Chlorcrhill Steroids Flavep-id, (Scxhlet extraction citral.

from lemon glass(steam distillaticn), ¢ sein from milk.

Unit III: Practical application ¢f PC and TLC preparaticn
cf TLC plstes, activaticn. Identification of the
following classes of compounds using cne and two dimensional
Technique. Identificaticn by using spray reagents and co-
chrematpy ~graphy by authentic samples and alsco from Rf
values,

1., PFccd additives and Dyes Artificial sweetness:
Saccharine, cyclamates, Dulcin Flavour attul larants
peperonal, Benzalacetate, ethyly cetete Anticxidants:
Butylated hydrcxytceluen (BHT) Butylated hydroxy aniscle
(BHA), Hydrcquincne.

Foed colcurs: permitted - Amaranth, Erythrosine,
Tatrazine, susnset yellcw, Fast green, Briliian€ Blue,

Ncon permitted ccolcurs: Auramine, Ccnge red, Malachite

green, Metanil yellow, organge II, Sudan IT, Cengo red.

b) Aminc acids, (Protein hydrolysates), Sugars,
Terpincids, Alkalcids, Flavpncids, Stercids.

S
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Pesticides ang Rersicides: Oracono chlerin pesticides
¢rgano phoesphates and Carbamate Festicides,
Herbicides,

Plant grouth Sti "nulatses: Inpdc] acetic acid,

g Chromacrcgraphyf* Edn. Enich Hoftmann, van
Norstand Reinhcla ccmpany, New York 1975

23 TLC and LC analysis cf Pesticides of
Internaticnal impnrtance; Vel.VI & VIT Joseph
Sherma, Gunter Zweiqg, Academic Press

3. Plant Drug Abalysis: Hiwagner, S,Blz4t = -
EM Zgainsti - Tram, Th. A Scott, ~ Springer-
verlag Tcokya 19345
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R"1:‘Tml€ar qad Raiiation 1 Chemig
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Nuclesr Yactions: Types, conservition, LC:action Cross-
Clon: cembvoind wicleus ‘theory, Specif jc nuclear Tactions,
photonuciear and the rmopuclear ifictions: Nuclear fission:
fission Frocess, fission fracmcnts, Mass and charace
ak

'”tribution, fiss' r_-ggm&f theo;y of nmuglear tission,

Radiochemica technigues: Neutron actjv ation analysis,
Radiatjon ohemistry; The int erahtiﬁn Cf radiation with
matter - PrOCeSSeS re On&lul for energy loss, range,
and rangs an 2EGY  Te lgtiono fnethods of Qetection and
meézurement

radiationve-

and agueous £, 153 Sulphate soln tiomn.

Refgrencesz

2E5: S GlaSJtone, Zouras Rook on Atomic Enercs,
sl ideBe Reljame Atomic Fnysics,

5 Vanderwerf, Radiocactive Isotopes,

[
0
)
}-J -
)
)
P
<
»

2

3

4. Nuclear Chemistry ind Its apolic “ations, M Had
5

» G Friedlander and o F Kennedy, Nuclear ana Radio Chemis“ry.

vyl

6. "N W T spinks and R J Woods, an Introduction to

Radiaticon Chomistrv.

\O
~y
g

St P - 502 Photoche: emistry ' (2
Experimental determination of Quéntum Yield, Factors

affecting quantun vielq, Photochemical rcactions: DTFerbathﬁ
of anthracene, Hydrocen-Bromine reaction, Hydraten - Chlorine
reaction, Influence of temperature on Photochemical reactiong,
Photo Feaction in solids Such as sjilver halides, Principles

of utilisation Cf solar CRLrgy - eq,, Sclar cel] \Llercniarv

ideas cnly),

i
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Luminescence:” Photoluminescence, chemiluminescence,
cathodoluminescence, electroluminescwnce, pioluminescence,
Thersolumimescence,.Fluorescgnce. Thecry of fluorescence,
Stokes, Antistckes and Rescnance flucrescence. Sensitised
f£lucrescence. DJuencning oﬁ flucrescence.

Thecry of quenchinq of fluorescence - Kinstics.

References:

$o F, DanselS and R A Alberty, ' physical Chemistry', Wiley
2. 5 Glasstune, "Physical Chemistry", Van Ncstrend
3, - Gurugeep Raj and Harish Mehra "Photochemisﬁry".

Geel Tub. House.

Unit P </ Ci mical Kinetics {21 I}

Arrhenius thecty, cellision theory and transiticn state
thecry. Significance ~f the varicus activation parameters.
Thaooretical cal lculaticn of the sotivaticon encrgye. A

comps pAtive srudy of the collision and transition state

thecries

involving roactive atcoms SndnlFEee

w

Kinetics of Go i neman

A
—

radicals. bEEREce Herzfeld mochanism and steady state
approximatign in arriving at rate laws of such reacticns.
Theories of unimclecular recactionse. Kinectics of chain
reacticns.. Br ranching of chain and explcsiut_limits.
Thecvries of gen neral and specific acid and base catalysis -
Simple enzym ric catalysis and hetercgenecus catalvsis.
Kinetics ot reactions in scluticn - rcle ot solvent - effect

of specific propertiss ~f the sclvent - such “as dieloctric

3

censtant and dipcle moment «n rates of reactions between
jons, dipeles and neutral mclecules. 5alt effect, primary
and secueniary xinctic salt offects. Study f the kinetics

cf simple fast reactions using relaxaticn time.

ReferenceSs

1. K J Laidler 'Chemical K“inetics' Vol.l and II, Mc Graw FaEss,
2, A A Frest and R J Pearscen Kinetics and M=chanism Jchn Wilesy

3, F Daniels and R A Alberty, ' Physical Chemistry' Wiley.

Contd, ..o
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Reference:

55 Statistical Mechanics, G 3 Rush br¢cke, Oxfcrd
University Press. '
J = B TR B AT e 0 statistical Theracdynamics, T L

Hily, adliscn - Wesley.

A ine T LU gtatisticéal Mechanics, E C Andrew,
JFahn wWilley.
Zs Statistical Mechanics Thermelynamics and Kinetics
. /7 B F g

Sta
O R I s e e e S B and Cco.

Unit P - 505

bl

e i

roup Theory (18 1)

Mathematical group. Finite nd infinite orcups. Abelian
And cyclic grceups. Group multiplicaticn Labiles - Clastes
in a group. Similarity transformation.  Symmetry elements
and symmetry cperaticns in molecules. Point groups and

i

their systematic identificatien, Isemcrphic groups.

Matrices and their additicn ant multiplieaticn. Inverse

of a matrix. Character of a AEET 16 - BIGCK iisgcnalizaticn
(menticn), Matrix reprasentation of symmetry cperaticns,
Reducible and irrszducible representaticon. Notatien fer
irreducible representation. The crithogenality thecrem and
properties of irrcducible representations (pregf et needad)

Reducticn formalaz, Censtructicn of charecter t:bles C2V.

Applicaticns ¢f greup thecry, Mclecular vibrations
(eg.H2c) Tetranedral hybridisaticn in CH4 and Trigcnal

hybrilisaticn in BF3.
References:

SRS e { Chemical Apprlicaticn of CGreupr Theory",
Wicly Eastern. :

2. Jaffa & Crebin, "Symmetry in (OE7ac T 5= s L

3, L M Mall, "Grcup Thecry and Symmetry in Choemistry",
M ¢ Grew Mill.

4, V Ramakrishnan & M 5 Gupinathan, "Group PG ey sk
Chemistry', Vishal Puklicaticn.

P K Bhattacherya, "CGrcup Thoory and Its Chemical

Ul

-1 ications®, Mimalaya Publishinc Heuse.

r



sl Ches

Do

(& minimum of 15 experiments covering all the liste

experiments- sha

1. Acid hydrolysis of methyl scetate - Determination of
spacific reaction rats and concentrations of the given
e sl

2. Acid ‘hydrolysis of methyl acetate - Determination of

TArrhenius parameters,

s

of afetone in%acid: madimn .- Detemination of

thie order of the rezxction with SeE Lo faadine and

dletone,

- Adsorption (2 exnpts) (.6 15

hareoal/dcetic acid systemss Verifi ation of Frenndlich

ant Langmnir adsorption isctherms, Determination of the

concentration of & eiven agetic solution usina the
isotherms, ' I

2. Charcoal/oxailic acid system: Verification of Freundlich
and Langmnir adeorption isotrenas, Detefmih ion of the
concetnration of a given oxalic acid soultion using

the isctherms,

Sait TIT - Fhase Eguilibriun

e T e St TR L

I Saa) i Ehaee diac¢ram of a simrele 2utectic system
(naphthalene - biplenyl. "

k) Determination of the commositior of a binary solid

3. a) Phase diagram (imitual Solubility curve) of a ternary
ligquid system (Chlerform - acetic acid - water,

Benzene-acetic acid - water.

Camalisma s

— e S e W~ % S e it



"

- : . 5 et bl =S , o il
b) Detzrmination of the ition of a binary liguid

mixture (Cheloraform - acetic:acid, benzene -

)

)

(¢

cetie weael)

(¢

DI

L

=
L]
W
Y
L

se diagram (mutual solubility curve) of a binary
®)

luticn

=
o]

uid system (Phencl - water) - The critijical

e
3

s
emperature (CS3T).
b) Ef

&3]

feet of ‘impurities (Macl, sSalicylic acid Succinic

s Efffect of an dimpurity {eg-K ci

ot
temperature of Phenul - water system and determination

£ the ceoncetnraticn of the dmpurity.
Unit IV - Pclarimetry (2 expts.) (€ L5)

1: @) Speelfie snd mElar rgtatrinsor oiluecase, fructure and
sucrcse.
b) Determinaticn of the echngentraticn of a mluCrée scluticn,
25 2l iInvcrsicn of cane Sugen in nresence of HEl =
Determinaticn ¢f the specific rate of the reacticn

bisCompariscon ¢f the Strength of two sclutiens ¢f H C1,

e e SIEE A Ao 0 e e el e e e

the ccncentraticn of 5

2, - Determination of pK value of an acid-base indicater
(Methyl Red).
3., BSpectrophctometic titeaeion - (a)

+ ;
(b) Cuz‘ x EDTA (e) (Fe?’+ + Cu2') ST P

Unit VI = Chromgteography (1 oexpt) (2 Ls)

¥.- ‘Determinaticn ¢f Rf value,



Paper VIIT Elective: analytical Chemistry (90 L)
Uit T Evaluation of analytical data, significant

figures, accuracy and prédision,types of errors,

standard deviation, statistical treatment of data,
students T test, confidence limit, rejection of suspected
values, Q test CIO=E)

Refcrences

1. A Text book of Quantitative inorganic analysis,
A T Vogel
2, Instrumental methods of analysis
H H Willard, L L Merritt, (Jr), J A Dean, F A Settle, (Jr)
Sixth edition, CBS puklishers, 1986
3. Analytical Chemistry - An Introduction, D A Skoog and
D M West, Fourth edition, CBS International edition, '86.

Unit ITI Bgysic Electronics (Basic concepts and applications
only) (9 L)

- Measurements of ynjpage CUrrent and resistance.
Colour code, diodes and trgpdes rectifiers,
transistors, amplifiars, VRVM - Linear integrated
circuits, thermisters, digital electrenics,

piezoelectricity and pyroelectricity.

References:

1. Electronics for scientists, Malmstadt, Enke a Toren.
2. Principles of Electronic Instrumentation,
A J Diefenderfer,
3. Electronic Devices, Circuits and Applications,
K N Lakshminarayan.
4, Ref, 2 of Unit I

Unit III: Classical methods of analysis (10 L)

Acid-base, complexation and redox eguilibria, titrations
in non-agueous solvents, selectivity in EDTA titrations -

effect of PH,ﬂmskjns precipitation equilibria - mechanism

Comitdns







of precipitate formation, aging of precipitates,
copree~pitaticn, post preciptation, homogenious
precipitation, processing of Frecipitates

Common organic reacents used in gravimetry Oxine,
cupf 2ron, DMG, l-nitrouso-z-naphthol,

Reference: Ref 1 of unit I
Ref 3 of unit I

Unit IV: Separation methods in analysis_ (15 L)

Solvent extraction - Quantitative treatment of solvent
extraction equilibria, icn-association complexes, typical
extraction reagents (acetylacetone, oxine, dithizon
dithiocarbamate and crown ethers

Ion exbhange - Action «¢f ion exchange resins, chelating

ion exchange resins, liguid ion exchangers chrematography =
classification, Basic thecry and detection, speraticn and
analysis threuch parper, thin layer, column and ion exchange
chromatography, GLC and HPLC

References

se Ref.l, 2 and 3 of Unit I
2., Chromatography, E Lelerer and M Lederer.

v

Unit V: Electroanalytical methods:

Basic theory,’ instrumentaticn and typical applications of
electrogravimetry, coulometry, poia-ography and
amperometry, Ccnductometric titrations. (15 L)

References

Bef.- b Z2-snd- 3 B wmat T
2, Electroanalytical Chemistry, J J Lingane.

Willard, J A Dzan.

Unit VI: Optical metheds cof analysis:® (15 L)

Basic thecry, instrumentaticn and typical aprlications of

CC‘ntdo oo o0






SpectrOphotcmetry, flucrimetry, nerhelomatry and turbidimetry
atomic abscrpticon spectrometry and atcmic flucrescence

spectrcsccepy.

References

Reference 1, 2 and 3 of unit I

Unit - VIT
Thermal Analysis

Thermogravimetry, Differential thermal analysis,

differential scanning calorimetry. Thermometric titraticns.

References:

1. Thermal Methods of Analysis, W W Wendlandt.
2. Thermal Analysis, Vol I LT a il

R F Schwenker (Jr) a P J
3, Ref 1 and 2 of unit I

Gram.,

Unit VIII: Radiggbemical methods ST

. T

Applications of radicnucliies, activaticn analysis

Reference

Ref, 2 of unit I

Unit X Roseg£§h Methqﬂh}uqz

Literalure survey, Planning of experimental wcrk, seminars
and discussion, preporaticn of thesis publication of

research paper etc.

e






Paper VIIT Elective (Environmental Chemistry)

Unit I : Environment ~ concept of environmental Chemistry
Segments of environment - lithosphere - atmosphere -
bydrosphere and bioshere, Lithosphere - soil,
formation by physical, chemical and biological
weathering. Composition of the soil, Atmosphere -
composition, temperature and pressure changes,
of troposphere, stratosphere mesosphere and
ionesrhere Hydrosphere - seg water and river water -
composition - dissolved gases, Hydrologic cycle.
Biosphere - Principles of ecology - shift of ecologic
balance by human activities, Biogeochemical
cycles - C, O, N, S & P cycles
Environmental Pollution - Pollutant, definitign -

origin, classification and types of pollution.:

Unit II: Atmospheric pollution - Air pollution - sources
industrial - automobiles-fate of air pollutants -
Chemical reactions in the atmosphere movement of
air pollutants - soé, NOX, S0, HZS’ smoke,
hydrocarbons, metal fumes, chlorine etc. - sources
and their effecton human and plant systems, -
acid rain - green house effect - smog and
photochemical smog - CFC and ozone hole - photochemi-

cal reactions in the stratosphere.,

air pollution control methods., Air quality

standards
Air pollution incidents -~ Bhopal tragedy. ;
Unit III Wate pollution - S : \
; 4
Water Pollution €15 L) |

Sources of water pollution: Sewage, wastes £ rom :
industries, tanneries, detergents, etc. Effects’
of pollutants: exygen deficiency, toxicity and

eutrophication. !

Contd. .. 2.







Unit IV:

Unit V:

Unit VI:

Normal level of dissolved oxygen in water for fish
growth., Experimental determintion of disscolved
oxygen in water, Chemical oxygen demand (COD),
and biochemical oxvygen demand (BOD).

Metallic peolluticn: Minamata 3disaster,

Treatment of water: Water guality criteria for
industrial and domestic uses. Sewage treatment,
industrial waste water tzeatment, drinking water

supplies. ISI standards for drinking water,

References:

1. Handbcok cof water Resources and Pollution

Control, H W Gehm a J I Bergman (Eds).
2, Principles of Water Quality Control, T H Y Tobbutt.
3, Environmental Chemistry A K Do.

Soil polluticn - Effect of fertilizers on soil
utilization of agricultural wastes - gobar gas
presticides and herbicides - classification,
reactivity, detecticn and measurement, thermal and
photcdecomposition in soil pesticide residues in soil,

Solid wastes - classification - sources - disposal "
methods - sanitary landfill, incineration, compeosting
aerobic and anaercbic reactions - vermiculture,

recycling of plastics and cther sclid wastes
Radiation in the envircnment - i e S

Radiaticn in the Envircnment.

Mode of radiaticn decay and its harmful effects in
the environment. The nuclear fuel cycle., Transport-
aticn of radicactive materials, Radiocactive waste
management, Radic-nuclies in scil. Effects of
Ionising radiation. Effects on eco=-Systems,
Accidents im atomic plants: Cherncbyl and Three mile
island disasters, Methods of radiation protecticn.

CeontdL 232






Refeorences: :

1, Cleaning Our Envircnment - A Chemical Perspective,
2American Chemical Scciety, 1978, Chapter 8,

2, Radiaticn protecticn, J Shapirc,
Unit VII: Environmental Toxicclogy -
Envircnmental Tixicology (9 L)

Chemical factcers which influence toxicity.
Toxicological testing metheds. Acute, prolonged
and chronic toxicities. Biolcgical effects of,
arsenic, cadmum, lead, mercury, carbcen meonoxide

and cyanide., Carcincgens,
Reference:

1. Essentials of toxicclegy, T A Locmis.
2, Industrial Tcxicoloqy, A Haniltecn a H L Hardy.
3. Environmental Chemistry, A D De.

Unit VIII:-Analysis cof pcllutants - Sampling teghniques of
a air, water and scil samples
analysis of 502, N02, CO, ozcne . Determination
of DO, COD, BOD, TOC, N & P : 7

mcnitoring methcds.

Unit IX: Instrumental methods:

Instrumental Methcds in Environmental
Chemical Analysis (1275

(Principles of the Methcds only)

a) Neutron activaticn analysis,

b) Ancdic stripring vcltammetry.
c) Atcmic abscorption spectrcmetry.
d) X-ray flucrescence,

e) Infrared spectrcmetry.

Contd. 510 4.,







£) Chemiluminescence.
g) Cas Chrematography/Mass syectrometry.

w) Icn-selective slectrcdes.

References:

1. Envircnmental Chemistry, A K De.
2. TInstrumental Methods cof Chemical Analysis.

G W Ewing.

Unit X: Research Methodology
r B T '

4 -

Books: . Envirenmental Chemistry AK, De by B K Sharma &

1

2 1 e S a - " Kaur

3, Environmental Zentral Bngineering by C S Rao
4

Clearing the Environmental by American Chemical
Society.
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Faper VITI -~ Elactive: N.tural Sreducts

Unit I Takoncrhr0r - Iagt

(€1

Low:;izion, dlencific tcica, iltivation “o0llection
z 7 ' ’

FEerANSFaE W Se s oE s olaEts o fedioina imnortance,

1y “Camlble T -5 Flora of the nredi lenéy of Madras,
ol (LSS e ) Bot, L o In-ia, Cnleutta.

2. Luwarence € 1951 Taxchemys of ‘Vaeular plants
1274 "m, New Delhi.

3, ~Rendle, 5 P 19234, The @lay—fication of
flowerinc plants 1371 Bin sa-bridee Univ, 1 ress,

: Hooker J -0 (1972-17%97) The flora of Britigh

el S B oadons

S¢  Badle, L. H 1949, “iqusl of onltivate? rlants
(VIth refer 1961) Hacsillan comoany,  New York.
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Uniy VIIL Biogehesis oF Natwval Products like terpene

Unit IX Srectral application (T

Steroiis and alkaloids _ G& )
References:

1. ©Bernfeld (ed) Biogznesis of Natural ‘Products (1967)
2. HMulheirn and Ramm, The biosynthesis of sterols
@ 1480C. ‘Rev. 1672, 859,

30 Re

o5
st )

3

=vant chanters of I L Finar,

Ray UV WM B, Mass.
C Dand 0 R D) in the strictural elucidation of

Natural proiucts, L2

References:

1. ©Determination of Organic stracture by Physical
Methods, Academin Prege A ACHIEE R 0 e = il

g SCnw=aes e Physsical methods in organic Chemistry,
Oliver .and Boud (19264).

3. Djersassi, Optical Rotatory Dispersion
Mc,Graw Hill.

4. Crabbe, Opticsl Rotatory Dispersion and Circular
Dichroism in organic chemistry Holdern Day (1965).

54" Wil¥Eiam and Fleming, Spectroscopic methods in
Organic chemistry Me. Craw Hil) (196¢6),

Gres e Balalies Interpretation of IR spectra, Planum
Press (1965).

7. Nature 1963, 217, 91a.

X Haemin and Chlorophyll (BB

Structure and synthesis of Perphyrins; Chemistry
of Haemin znd Chlerophyli.

References:

iz DR Aol LR

2. Biochemistry by Leneincher,



“polymerizaticn. Molecu

Paper: VIII - Elective Polymer Chemistry (%0 L)

Unit 1. Basic Concepts and Terminology. e
Fundamental concepts of polymer Scisnce Hi tory
R lar concept. Importance in
¢veryday life. WNatural and synthetic palymers, Different
types of pelymers and pelymerization procerses Mclecular

Foreeg and Chemical bunding in polymers, Primary and

szcondary bond forces apd intzrmclecular forces, Molecular
welght and melecular weight distribution. Different types
cf molecular weights, | .Mubber' everage, Weight average land

1
- averzge molecular weights,

Unit 2, Correlaticn Between structure and ERyeaacal
properties. {4+ &)

Basic determinaticn of polymer properties.  Sclution

prupertie and chemical nature

(6]

and plymer chain. Effect
tution on pelarity and hydrogea bending on polymer

Melting propertiés and tensile strength.

] ol |._:.
,_) Ve
L]

13ition temperature and crystallive melting point.

lolecular interpretaticn cf glassy *state of polymers

Unit 3: Step - Reaction (Cecnlensatien) Polymerization (4 1)

@]
[
i)
0]
6]
[
Fh
|28
N
i
ot
[
~
=
()
Hh

s
{2y
i_l
@
)

0]
(W]
3
Lo
1=y

‘olymerizaticn mechanisms,
Mechanism of step - reacticn polvmerization. Kinstics of
step polymerization.  Polyfuncticnal ‘step = reacticn

wlymerizaticn - Gelaticn and gel point.

et

Unit 4: Radical pelymerization (Additicn pelymerization)
(4-L)

Mature ¢f Rsdical chain polymerizaticn.  Mechanism -of

vinyl rolymerizaticn. Kinztics of vinyl Rad 1cal chain

waights and its distributicon.,

B
H

Effect of Temperature a rressure ¢n ralical chhdn

wliymerizaticn.

Ccﬂtd....



1 f
lymerizaticn. Initiation, Propacaticn, chaim
transfar and Temination Mechanism.  Einecics,.  Effect
ion medium,. Living polymerization. Anicnic polymeri=
Taticn: . CUniELat Ton, Drobats ten, - ferminat fon, ¥inetics =
Mechanism, Cocrdinaticn polymerizaticon Mechanism - Kinetis.
ening polymerizaticn -~ ayelic others, Lactoms,

Lactomes and introgar heterd oyt ies]

Unit 6: Copclymarizaticn Eot)

General consileratione: Copclymer campesition. :chanism

uF copvlymerizaticn:s  Ki of copclymerizaticn, Radiecal

cupclymerizaticn and Icnie copclymerization. -Block and

raafrfE copulymers, ~ NMatn Prlyvmerizaticn sterico-

chomistry.
Unit 7: Pelymeriziticn Pricessa2s: Polymerizatiin in (5 L)

3t ems,  CGasphase polymeri-

necus antd heterecg
zaticn,  -Bulk polywerization and (9lycE precipitaticn,

Emulsicn and suspensicn polymerizaticn, Monc and hetercdis-

perse polymers,

Unit 8, - Chemical Reacticn of Pelymers: £S5~ ies)

T S . o T £ AT M R i e ety

o

Reasctivity ¢£ funckicral, grefins «dn polymers.
Chemical mcdificatien of linsar and cross-linked

lymers,  Polymer 18 reacticns. Effesct cf

cress-linking on the reactivity of functienal grouypss.

Functionalization of rolystyrene. Preparation of
ionexchange resins, Folymer-bound reggents.

polymer-bound catalysts. Immobilize

i
0,
<)
N

-
3
0
0
.

Applicaticns.

EEITE e e

radical and Tonic polymerization

=3



Init 9: easur

A et w,-s._. ey

ment of Mol e =R o Weicht and size {10 hrs)
Methceds of meleoular wright leterminaticn of fCclymers,
Endugrpu;»analysis, Celliecitive ProTerty measurements—

cincentraticn derendence of colligative rropertices vapour

rTeSsure lowering, Crycscoyy. and Csememetry, Light
Sattering methods, itrvhentrlfufatl<n maethed ang gelperre-

aticn chrpmztcgraghy for determinaticon of nclecular sizes,
SGlat Fom viscosity andmolerii r Sizes, - experimental methods,
treatment of Jdata, standincer index, Experimental correlaticn

between intrinsic viscosity and malecular sizes,

Unit 10: Polxm\r Soluticns: (8 hrs)

AT A e e o —a- e

General rule of Dolyner se lubility, Sc:lubility

Paramnetars Fli ry-Hucgins Lozatment of rclymer scluticn,

Enthalpy, entrciy and free energy chance in rclymer
JJution.  Unjcrtube cnzinm dimensicn, vis cosity of
e lymer sclution, osmetic pressure, Swielling of ixlymers,

1

~ase seyparaticn in rolymers,

Updt 11: Structure and urti\Ltlbs_“iﬂpnlymers (6 hrs.)
~Studies on the th. Imal, orticalm 2lectrical and

mechanicil rreyerties gsh ;vlymers, coerrelaticn of structure
LB these bropertieses. First crder and secend grier

tllibltl(ﬂ EldmESy Ex;zrimental mwethed cf their determinaticn

Unit 12: otructurﬁ_ani Charscte: islt;’Q“Cf_PC&Xﬂiiﬁ- (4 rnrs)

The use ¢f X-ray Scstterine and ultravi: let, infrared

=

inc NMR Srectrescorie metheils in‘the determinacion of
peelymer strmactures.  Gal Fermedtion chromatcorashy and other
chematograrhice teehnigues in the eXackitnation f rclymers,

R e ey S characterizztian.

@ nti. LR AR

L o, - T



‘\
Unit 13: ?:Efl?tti;r, Jerioture and Arprlicatigns GE e o
following. ' A
i) Celiulcse & Ceolluicse based velymers - Native
and modified Cotton, Rayon = Cellulcze nitrate, 1
Cellulcese acetatce, |
ii) Polyclefins - polyethslane - Low jensity and
High lensity polypre; viane, -
1ii) Vinyl pclymers - PVC, 1 lystyrene, sporylic !
pelymers.
iv) Flurccarkin = Teflon. 4
v) Pclymethane
vi) Phencl fcrmaldelyde and urea fermal tely
vii) Pclyamide (Nylrnsi and ¢ lyesters {Terylenas) }
viii) Caﬁfhlact(m baseﬁ pelieisa )
ix) Siliccnes. )
:
Refecrences: 1

+ TG Odian,

'Principles of Polym

McGraw Hill (1870).

2. F W Billmevyer, tText-bock of

Wiley-Interscience (1976

crization'.

P lvmer Sciznce

3. K J Saunders, 'Organic Pelymer Chemistry! Caiman
and Hall, Lenden (1973).

A s g als '‘Macrome lecules' Ploenuam

5, S hlarang; - Mathur and Williams,
m

Organic Chemistry', Acajemic

P
6.  HR*Aloceck and F W Lampe, 'C

Press (1980).

L)
AN 5

NG

Press (1980).

Chemistry', Prentice-Hill (1981).

7. R B Symenr and C E Carraher,

Marcel-Decker (1981).

8. .G S Misra,

Eastern (1993).

T — e

serrs as aids in

cntemporary Polo/mer

'Peiymer Chenistry',

'Tntre Juctory Pulyvmex Chemistry'
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