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Eiigibility/Pre-requisit: (&) Candidate must have psszsed B.deo.
degree with chemistry or polymer chemistry & principal subject
and prefersbly with physlics as subsidiary suablect securing nore

than 5@% narks.

General Introducticn to the Course,

Syllabus for twWo years M.Sc. course in polymer
chemistry has been prepared as per the guidelines of U.G.C. and
considering the requirenents ©of the national needs. The students
wili be expcsed to the basic as well as sdvanced knowledge oI
the subject covering aynthesis, characterization and processing
of polymers,

Oppertunities for employment Tor successful étudent
exist in India & expanding public and private enterprises dealing
@ith polymer (Rubbers and Plastics) industriea. There also
exizts mmple scope for aelf-employment in startimg own units and
ipn spall scale preocessing plants.

The M.Sc. syllabus comprises of ZE courses spread OVer
4 semesters. The=ze courses are =o atructured as to COVEr the
important eand wmodern aspects of the subject with practical
demonstration. There are » courses per sepester, The examination
pattern includes internal as well a2 university examination, A
student haAas to PASS separately in the internal as well as

external examinations af ocouracs.
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.é M.Sc. [ POLYMER CHEMISTRY 1
L TWO YEAR CDURSE 1]

FIRST YeEAR (EEMESTER T}
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PUH 191 : INTRODUCTION TO POLYMERS

1. Basic Concepts and Polymer Nomenclature i

Concept o+ functionality and reactivity, Degree of
polyvmerisation, Homopolymers, LDo-polymers, Lingar polymers,
Branched Polymers, Lross linked or three dimensional polymers,

Block co-polymers.
2. Classificatinn of Polvymers o

Organic polymers, Elemento-organic polymers, Regular and
irregqular polymers, Chemical Heterogeneity, Polar and non—polar
pol vymers.

Introduction to Plastics (Thermoplastics and Thermosets),
fibers, foams, adhesives and elastomers, MNatural Folymers,
Biress-strain curves.

X, Folvmerization Fhenomenon
Types of Polymerisation, Chain tAdditien) Polymerisation,
Step {Condenmsation) Polymerisation, oxidetive coupling.

4, {a} C[Chain Polvmerisation : Radical Polymerisation and ionic
polymerisation, basic concepts aof Cationic and Ariognic methods of
polymerisation, Initeation, propagation snd termination, living
polymers.

Methods of Initiation : Thermal decomposition of initiators,
Radox initiation, Photochemical initistion, Initiation of
ionising radistion, thermal initiation, Electroionisation  and

plasms, Initiation wusing special initiators, determiretion of
efficiency of initiation.

Methods of Termimatiorn ; Inhipitions, FRetardation and termination
by chain tramsfaer.

(g GSter {Condernsation) polvmerisation: Degree cf
polymerisetion. polydispersity, Comparison o$¥ Chaim  and Step
polymericsation.

5. Ring Opening Polymerisation : Polymerisation mechanism of
cvyolac ethers, cyclic amides, MN-carboxy- and amino acid
anhydrides, cyclosiloranes.

&. Methods of Folymerisaticon ! Sotution polymerisation, Bulk
polymerisation, Emulsign palyvmerisation, Suspensi1ion

Polymerisation, Interfacial polymerisation.

7. Folymer Degradztion : Thermal, mechanical, photochemical and
chemical.

g. PFolymer alloys and blends

A
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BOOKS RECOMMENDED -

1. Fhyslical Chemistry of Pclymers - A.Tager, Mir Pub. Moscow
2. Principles of Folymer Cheristry - P.J.Floory
3. Principies of Polymerisstion - G.0dian, Wiley Inter-Sci.
4, Text Book of Polymer Science -F.W.Billmeyer ,Wilev Inter-Sci
b Polymer Sclence & Materimis — AV . Tobolaky
) .. : " 1, ro
PCH - 102 APPLIED CHEMISTERY
{1} Water Treatment : Soft water, herd water, methods of

azftening of hsrd water, lime-soda, zeolite and ion exchange
Frocesgses. {Lalculetion. of goftening reagenta. Estimation of
hardne=ss of wateyr - EDTA and scap titration method.
Characteristice of boiler feed water and boiley troubles.

(2} Fuels : Fuels and their cleaaificationa, calorific wvalue,
tyres of coal and lta analysis, preperation and rpropertiea of
metallurgical  coke, clessification origin and refining of
retroleum, methods of oracking, synthetic gasoline, purificatton
of gesoline., knocking, cchtane number., cetane number. Natural gas,
¢oal gas. Eproducer gas water gaa, Gimple problems based on
calorific value and combustion calculations.

(3} OSwnthetic Fibers : (Claasification, types of rolymerisetion,
claagsificetion of plastics, constituents of rlastics. Fabrication
of plastics. Engineering properties &snd usea of rlastics,
Manufacture. properties and uses of plazticsa, Manufacture,
rroperties  and uses of thermoplastica 1ike. polyethylene,
rclystyrens. and thermosetting resina like urea—formaldehyde,
pheroi-formaidehyde. Common types of synthetic rubber like
necprene. Thikela., Silicone. polwvurethane. Industrial uszes of
rubber recovery of waste rubber.

(4} Lubricante : Mechanizm of lubrication. tlas=sification,
propertiea, teating and zelection of Iubricants,

{0} Refractorlies : Definition, Criteria of good refractory,
classificatien, properties, conditions which leed to failure of
refractories and testing of refractories, manufacture, properties
and uses of common refractories.

(6} Corroaion : Elecirochemical corrosion, factors affecting the
rate af corrosion. different typezg of corrosion, Metallic,
in-organic snd organic coating for corrosion protection.

{7y Envirommental Pollution
1. Alr pollution : Introduction., enviromnmental segwments,

compoaition of the atmoarhere, atmogrheric  satructure,
clagsificetion of. air_pollutents and their effects.
contrel of sly peollution., technigues employed for the
control of air pollution. o

1i. Water pollutlon: Introduction. claessification of water
rallutants, methods used in waste water tresatment.

1ij. Soil rollution : Introduction. causes of soil
rolivtion, control of zoii pollutlion.
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Recommended Books

1} Engineering Chemistry - F.LC. Jain, Dhanpatrai & Sons
?) Emgineering Chemistry —-5.5. DPara, S.Chano & Sons

%) Engineering Chemistry =Agrawal

41 FPolymer Chemistry-v.R.Bowarikar, Wiley Eastern Ltd.

PCH-18% Baajo Principles of chemicel Frocesses,

Importance of Chemical Industry, its Deavelopment and Growth. _
—Importance of the chemical Ingustry, “ew Developments in
Chemical Techrology, The Guality and production cost o+ Chemical

products,

Basic Principles of Chemical Technology

—& Chemical Technological process, LClessification of L(hemical
Technological process, Chemical Egquiliug-ium . Rates of
Technological Processes, Method of increasing the process  rates,
Technological Schemes.

Reactors types

-For homogeneous processes, Heterogenpus processes in Gas-liquid,
liguid —-=olid & Gas -Salid.

introduction to unit processes and unit cperations
Industrial Processes

Sulphur Industries - Froductiorn of Bulphuric acid

Mitrogen Industries - Froduction of Nitric acid, Ammonia, Urea,
Ammonium Nitrate.

Phosphorus Industriss - Production of calcium phosphates

Cement and lime Irdustries

Starcn and suoa- incustries

Imorganic pigments - white, blue & yellow.

Chior - @a&lkali industrie=s - Boda ash Bicarbonates, alkelies,
Ehriorine, Caustic Boda.

Recommended Hooks

1. C.E.Drvden, Dutline of Chemical Technology- Ed. by M. GCopal
Hao & Marshall Sitting Affilliated East-West Fress.

Z. R.N.Shreve & J.A. Brink - Chemical Process Industries,
McGraw Hiil, J3rd Eg.

FCH 1&4 : COMPUTER PROGRAMMING & UTILISATION

i. Logical Organisstion of Computer system, introduction to
rumber system, introductisn 49 computer programming. Rigorithms &
flow charts, program development orocess,
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Imtroduction +o FORTRAN=-77, character set, datsa

ErDressions, cperations, standard tunctions,

3.

18.

Seguentiz] Structures

Assignment Stetement

Input % ouftput Statements tlist - directed )
STOF Statement

END Statement

R

Selective Structures

¥ GOTO Statements ; Assigned GOTO, Computed GOTG

¥ iF Statement Legical IF, Block iIF, Arithmetic IF
¥ MNested Block IF structure

¥ Multi-alternative selective structure

Fepetitive Structures
¥ IF Loop

¥ D0 Loop

¥ Nested DD Loop

bubscripted variables Moatation
¥ Arrays

¥ DIMEMSION Statement

¥ Imput/Output of arrays

¥ FARGMETER Statement

Fformat - Directed Input & Dutput
¥ Input/output Statements

¥ FORMAT Statemsnt

¥ Formet Specificationc

subprograms

¥ Purpose & Use

¥ Function : Library, Statement, Function suboroups
¥ Subrputines : CALL Statemant

¥ DATa, SAVE, COMMON Statement

File Processing

¥ Upening & clusing files

¥ Obteining information about 3 Tile
¥ File Input & Cutout

A File positioning

Additional Features

i PROGRAM Statecment

¥ PALSE Statement

¥ EQUIVALENCE Statement

TEXT BOQKS :

tvpes,

V.Rajaraman - Computer Programming in FORTRAN=77, FHI (1979@)

Ram Kumar - Programming with FORTRAN-77, TMH

)



REFFRENLES :

1. fevice & Hoffman FORTRGN-F7 : & structured Disciplined style
M Graw Hill
2. kernighan B.W. & Flughter P.J. : Elements of Programming
style, Mo Graw HIll. M.Y¥.

PCH 185 : Laboratory I

1. Kinetics (Molumelric and colourimetry},
Z. Saponification value.

3. Refractometry

4, Determimation of 4.0,

e dre Analysis

&, Fudane valus=

7. Complex preparatior

8. Spectrophotametry

. Conduc tometric tatration of mixture of acids (4)
18 Column chromatagraphy

11 pH metric titretions.,

12 Fotentiometiry

13 Separation fechnigues

14 Flame pnotometry

LIST OF EXPCRIMENTS FOR COMPUTER PROGRAMMING

1. Finding Largest/Smallest of given numbers using array &
without arrav.

2. Arrangimg numbers in ascending & descending order using
array & without array,

. Matri» Multipiicstionm

4, To find Transpose of a given matriw

= Find BSintx! wuvsing Taylor Series Expancion & Crompare  the

obtained wvalue with the wvalue obtained using standard
fuRction,

da. fo  accept any integer number & write it in  rFeverce order.
fleo find sum of i1tc digits.

7. Gererate first 1B prime numbers startirg from any prime
number.

B. Fing GCD of given numbers,
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FCH 201
PRINCIPLES OF POLYMERIZATION

Step polymerization:

Reactivity of functional groups,kinetics of step
rolymerization, cyclization & linear polymerizaltian molecular
welght rontrol  in linear polymerizatlion, molecular wmeight

distribution in linear polymerization, process cognditian,
multichain polymerization, crosslinking, molecular weight in
norn-linear poiymerization, crossliinking technology, =tep

copolymerization.
Radical chain polymerization:

Mature of radical chain poiymerizatian, structural
grrangement ot monomer units, overall kinetics of chain
polymerization, initiation ivarious methodsi, maolecular weight in
terms of kinetic chain  lenoth, mode of termination, chain
trancfer to monomer initistor, chaln transfer agent, inhibition &
retardation, autoacelaration, molecular weignt distribution.

Emulsion polymerization:

Frocess, kinetics,number of polymer particles, other
characteristics of emulsi1on polymerisation

Ipnic chaim polymerizaticon ;

Comparison with radical chain polymerization, cationic
polymerization of alkenes, irmitiation, propogstion, termination,
kimetics, absclute rate censtant, gffect of resction media.

Arnionic polymerization of alkenes, comparison beiween
cetionic, enionic & radical polymerication.

Chair copolymerization:

Intruguction, copolymer composition, copolymer eguation, monomer
reactivity ratio,copolymerization behaviour.

Aadical rcopolvmerition -Reaction condition, reactivity rate of
copolymerization.

Icnic_ copolymerization— {Lationic copolymerization: maRome
reactivity, effect of solvernt, gegenion, temperature.
Anionic copolymerizaetion: monomer reactiviiy, solvent effect,.

Sterecchemistry of polymerigsation:
Types of stereoisomerism in polymer, properiies of sterecoregular
polymer, I-N polymerization of non-polar alkene, sterospecific

pulym?rizatian of poler alkenss, sterecspeciofic polymerization of
1,5 dienes.

2%
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Recommended Hooks

L

. Principles of Polymerizaticn: F.Odian,dohn wiley
2. Folymer Chemistry: Stevens M.P, Oxford Univ, Press.
3. Text book of Polvmer Science: F.W.Billmever Jr. Wiley

Interscience,

FCH 282 PHYSICAL CHEMISTRY
Thermpdynamics:

First law of thermodynamics, relation betusen Cs &nd Cw,
enthalpies of physical & chemigal charges, temperature dependence
uf enthalpies,second law of thermodynamics amd csleculation of
erntropy.

Ehemical Equilibrium:

Fres energy and entropy of miximg, partial molar quantities,
Gibbs- Duhem equation., Egquilibrium constant and its temparature-
dependence , phase diagram of one and two component system. phase
rule,

Ideal and Non Ideal Solution:-

L

Excess functions; asctivities, concept of hydration number,

artivities in electrolytiic sslution, mean ioamic sCtivity
toefficient, Debye - Huckel treatment of dilute electrolyte
solution.

Equilibrium in Electrochemical cells

Cell reaction; Nerst equation, apolication of ceii EMF
measurement.

Surface pherncmena :-—

Surface tension,. sdsorption solids, electrical phencmena
at inter+faces including 2lectron kinetics rlaécelles and reaverce
miscellesy soclubilization micro- emulsicns, applicaticm of photo
eleciron , ESCA and Auger Spectroscopy to the study of surfaces.

Statistical Themodynamics :-

Thermodynamic probability of eniropy; Marwell - Boltzamann
distribution of velccities; average, most probable and root- mean
- sqlarge velocities. Maxwel! — Boltezmann, Sose — Einstein and
Fermi fiirac Statistics. Fartition function; rotaticnal,
translatipnal, vibrational and electronic artesian funciicns  for
diatomic molecules calculations of thermodyrnamic JFunctlions ond
equilibridm canstant. Theories of specific heat for solids.

It - -
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Non—equilibrium Thermodynamics:—

Fostulates and methodulogies; linear laws, Gibbs sguation,
Onsager reciprocal theory.

Reactign Kinetics:—

Methods of determining rate laws. meCanilsms ot
photochemical, chain and osciliatory reactiors. collisipn  theory
of reaction rates, Steric factor, treatment of wunimolecular
reactions, Theory of absclute reacticn rates, compsrison o+
results with Eyring and Arrbenius equations. Ionic resctionsg
salt effect, Homogeneous catalysis and Michaleis - Menten

Kinetics, heterogenecus fatalysis.
Fecommended Books

1. Fundamentals of Physical Chemastry: Marocn & Frutitcon
2. Physical Chemistry — P.W. Atkirns, EL/BS 4th Ed.

PCH-203 ORGANIC REACTIONS AND SYNTHESIS

Aromaticity: Huckel s rule ang concept of aromaticity; i
arnrnulenes and hetercannulenss: fulieremes (Ca87,

Sterepchemistry &nd conformational analysis: Newer methods

of asymmetric synthesis (including enzymatic and catalvtic
nexus), erantic and diastereo gelective syntoesis. Effects  of
conformation o Feactivity in acyclaic Compounds and

cvClohesanes.

Selective Lrganic Meme Reactions: Feavorskii reaction. Stock
examine reaction. Michael addaition. Mannich resction, Sharpless
asymmetric epoxidétion. Eme resction, Hartor reaction, Hofmann-
Laffler—Freyiag reacticr, Shapiro regaction, Bayer-¥Yilliger
reaction, Chichibabin reaction. ’

Merhanisms of Drganic Reactionsy tabelling afd Rinetic
isotpope effects, Hamett equation (sigma-rtno? relationship,
non-classical carbonium ions, neighbouring group participation.

Fericyvclic Reactions: Selection ~ules ard stereocchemisiry of
glectrogyclic reactions, cycloadoition and sigmatrotic shift;
Somelet, Hauser, Cope and Clasiem rearrangesents.

Hetergcyoclics; STynthesis and reaciivity of furan, thiophene
pyrrole; prridine, guinocline, isoguinocline and i1ndole; Skraup
synthesis, Fischier indole synthesis.

Fesgent irp Organic Synthesis. Use of following resaction  in
grganic synthesis end functicnel group transformaticn. LCoople:x
metal hydrides, Gilman's reagent, lithium dimethvlcuprate, Jdthdam
dddsopropylamide, (LDA}, dacyclohexylcarbodiimide, 1,3-dithiane
(reactivity umpolungl, trimethylsilyl iodade, +tri—-n— butylitin
hydride, MWoodward and Prevost hydrowyliation, vsmivm tetraoxide,

12
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el r _seleniumdiuxide,phase transfer cstalysis, crown ethers  and
Merrfield resin. FPeterson's synthesis, Wilkinsons's catalysts
Haker wveact.

Chemistry of Matural Products; Familiarity with methods of
structure slecidation and biosynithecsis of alkalpids=s, ierpenoids,
stereoids, carbohydrates anmd proteins. Lomponents of proteins and
nucleic acids.

. Recommended Books

i. Organic Chemistry ; Morrison & Boyd, Allyn & Bacon Inc,
hiversal Book Stall.

2. Principle of Urganic Synthesis - H.O.C. Mormarr, Chapman &
Hall London. :
F. Some Muodern Metheods of Urganic Synthesis — W.Larruthercs

Cambridge University Press.
FCH-ZB4 Instrumental Methods of Analysis :

1} Chromatography - Fundamentzls and types of chromategraphy
claszification : liguid partition chromatography, peper thinlaver &
reversed phased partition chromatography, chemical constitution

and R+ value, adsprption chromatography, gas—liguid
chromatography efficierncy & reoplution, wvarious types of
detectors, gel pernesticn & ion exclusion technigue, Ion exchange
chromatography HFLC.

2) IR Spectroscopy - Molecular vibratioms, Factor influencing
vibrational f{frequencies, iIinsitrumentation, IR scurces, optical
sysiem, detectors process analvysis, sampling technigues.
interpretaticn cf specira @ - Buantitstive analvysis, ATR & MIR
reflectance, FTIR spectroscopy.

X W & Visible spectroscopy - Theory of electronic
spectrossgpy., instrumentation & sampling applications, wisual
spectroscopy, wEual cplorimetrv, Pholomeiric filter photonetry,
spectrophotomelry,simul taneous spectrophotometryv,.differential

cpecirophotometiry, photomeiric fitretions.

4} MMR Spectroscopy — Froton NMRE epectroscopy, The NMR
phencomenon, theory . Chemical shifts and 1ts measurement, factiors
influencing chemical shifts, sample handling &  ipstrumentation,
solvent wsed in MMR, spin spin coupling, spin spin splitting,
Bond multiplicity, appliceticons, derivative curves of walues,
Myperfine splitting.

=3 Flamg photometry : — Frinciple , different burners used, events
in flame, applicastiorn , intesferences, Factor influsncing intensity of
emitted radiation,limitations of flame photomeliry.
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Recommended Books

HBasic cConcepnts in Analvtical Chemistry - S.M.Khopkar.,Wiley
Eaztern.

ppplication of Absorptivn Spectrgscopy of Organic Compuunds-
Jotwm R.Dyer, Prertice Hall of Incia

Fhysicel Biccremistry - Friefeldor

Droanic Spectroscopy — William kemp

frnalytical Biochemistry- I, Holme & H.Peck

Instrumental Methods of Chemical Amalysis — Willard, Merii, Dean

instrumental Methods of Analvsis — Chatwal & Anand

Laboratory - 11

viscosity measurement and relaticnsnip of viscocity " with
molecular weight of polymers.,

Erd group analysis

Visrosity measurement Ly Brookfield viscometer.
Flasn point meacurement by FPensky Marken s apparatus
Flash point measurement Dy Abel = apparatus
Synthesis of PF/UF/MF polymers

Syrnitnesie of polyetnelene lerephtnalete
Determination of B.O.D.

Measurement of relative surface temsior of solvents.
Syninezis of alyptel resin.

Ezstimation of monomer conzsentrstion.

Determination pf degree of swelling of a polymer.
kingtics of condensatiorn polymericatioon.

Feactivity ratios determination.

I.R. spectirgscopy

M,.M.R. speECttrosCoby

Solutionr polvmerisation of styvrene

Suspen=ion polymerisation of styrene

Lo pulymerization of styrene ang MMA

Emulsion polymerisation of vinv!l acetate

Synthesis of epoxy resin

Interfacial Polycondensstion.(synthesis of MNylon 4,656,170

14
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Subierct Subject Screme of Erxams Total
Code e Marks

Internal External
FCH 381 Characterization Technigues 4@ Falri; 103
PCH 37 Flastics Additives 4@ & ied
FCH I@3 Iindustrial Polymers-—] a@ o 106
FCH 3&4 Special Laboratory Course-1 4@ & 1908
PCH 385 Froject (Part-I) 4@ o@ 18&
Total a1 15 S@AA
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FCH 381 : Characterization Technigues

Solubility chart Afaor identification of pulymers, Specific
chemical tests for variods polymeErs and group aralysis.

Molecular weight determination wusing vascometiry, ocmometry, light
scatiering, uiliracentrifuge and gel permeatior _hromatography.

Thermai bpehaviour of polymers DTS, TG4, BSC and TMA studies,
pyrolviic gas cnromatography

Mechanical bebtaviour of polvmers, thternal frictisn, swelling
phenomenan, crosslink density.

Methods to study tacticity, sterecregularity and crystallinity,
Electrical resistivity, dielectric tehawviour.

Viscoelastic hehaviour: Introduc tion, linear viscolasticity ~

generalized Maxwell mode:, mechanical spectra, geffect of
different tactors on mechanical behaviour, e=perimental methods,

Dynamic mechanical Analysis - ooV, DMa,
Aecommonded Books

i. Experiments in Polymer Science,Collines, Interscinece,

2. Physical Chemistry of Macromolecules. D.i. Deshpande.vichal
Puhlicetions.,

3. Fhysical Chemistry of Polymers - Hiegmenzs,

4, Mechgrical Properties of Polymers & Compusites L.E.Niglcen.

Marcel Dekker,

PCH 382 : Flastics &4dditives

Llassification, chemistry, mechanism of sCtivn and applications

of Lhe following.

1, Fillers: i
Z. Plastirizers ad
3. Artioxidants

4, Heat stahilizers

. Mitravilet stabilirers

&, Flame retardants

7. Colourants

8. Curing agents

. Miscellaneous additives tlubricarmts?

8. Compounding of resins ‘Mastercatch preparations:

i11. Compounding of elastomers (recipe formuiation?

12. Processing sid material

Fecommonded Bobpks

1. Folymer Additives
2. Heinforcement in Folymers - 5,Kraus E1 i i
_ : . Sevier Publishers
5. Efloyalopedia of PYC -1, MNassc. Marcel Dekker Publishers.,
4. snlimer Technoliogy - D.O.Miles Chemical Fublishing Cum. Mow
ork.
15
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PCH 4@1 ; RUBBER CHEMISTRY AND TECHNOLOGY

H%sturical development of rubber indusiry. Natural rubber,
bicsynthesis, plantation, tapping latex and solid rubber, types
of solid rubber, propecties, chemistry and structure of NR
hardening of NE, CVYNRE, LVYMNRE.

Huhber derivatives : Depoivmerized rubber, cyclized rubber,
chloripated rubber, rubber hydrochloride, modified rubber  (AC,
grafted, 5F) techrmically specified rubber,

Svnthetic Rubhers ' Chemical structure, ﬂrnceﬁéing, compounding
and properties of cured products (SER, Nitrile, EFDM, Butyl,
Negprene, Thiokol, acrylic rubber, viton, fluorocarbon, =ilicon,

urethanes, Polvbutadienss, Folyvisoprene!.

Compounding and VYulcanization ; Principles of rubber compounding,
Chemistry of mastication, compounding dingredient {fillers,
turatives, accelerators, antioxidant, softners, specizl purpose
additives etc.])

Rhelogical measurements and raws rubber, Mooney viscometry and
parallel plate. Flastimers processing and vulcanization test
methods, rheometer, aoing of rubber.

Theory o¥ filler reinforcement of rubber. Chemistry of
vyloanization of rubber. Correlation betwesn vulcanizate
structure and properiies.

Recommoded Bocks

. Synthetic Rubbers, G.5. Whitby, John Wiley & Sons.

i Polymer Science and Technology of Plastics and
Rubbers, P. Ghosh, Tats McBraw Hill.

3. Rubber Chemistry J.A.Brydson , Applied Science Pub.

4., Rubber Technology and Manufacture, C.M. Blow, LC.Hepburn,
Batterowih Scientific Pub.

aCH 402 @ Prpeessing of Polymers o

Various forms of polymers in  practical applications;
conversion of cellulose pulp- to papgr and board; Hegeneratiqn of
Cellulose, rayon, Different cellulnseg films, rubber proctessings

synthetic polymers - molding;
Thermoplastic and thermoset resin films, Fibres and Foams.

1. Extrusion : General featurea of =singie Screw grtrysion;
Mechanism of flow, analysis of flow in extruder general features

aof twin screw exiuder.

2. Imjecition Molding  Introduction, details of the process,
moulds, structural foam injection moulding, sandwich moulding,
Reaction injection moulding, injection blow moulding, injection
Mouldipg of thermosettis,

it
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Thermoforeaing, analyzsis ol tuermoforining
Palendering, Analysis of calendering
Rotational Moulding
Compression moulding
Transfer moulding
Frocessing Reinforced thermoplastics & thetuasets
The effscts of provessling
{a} Mimrostructural changes
{t3 EShrinkege & Ji=bortiosn
(xt Feslduml ztressc:

@ Ca =1 2 Lh e 00

Reconmondad Booka

1. gpience & Technology of Polymaxr Films, O.v. Sweeting,

vol, IT1, Woyez, 1871

Fulp and Faper- Chemical Technoloegy

vel. I, II, IT1I, J.T. Camey, 3rd Ed. Interscience, 1282,
Polymer Processes, interscience, C.E. Scehkildnecht, 18%B.
Encydopedia of Polymer BScience and Technology, Yol., 1 o
IV, H.F. Mark and N. Gaylord, Interscience, 2nd Ed. 1988.
Rubber Technology., C.M. Blow, Butter worth, London, 1834,
Flastics Engineering, E.J. Crawfold, Maxwell- Maxmillon

Tnternational Edi.
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PCH 4@3: INDUSTRIAL POLYMERS - II

Manufecture, propertiesa and appilicetions of the followindg
cleages of polvmers,
1 Polyvinyls.
2. Polystyrens snd copolyners
3. Fluorocarben Polymers
4 High performance thermoplastics
H Polyrmides
B Folyolefinsg

Recommonded Books

1. Tntroduction to Polymer Chemiat-y - B.E.Seymour &
C.Carrihar, MeGraw Hill.

2. Text book of polymer science - Biilmayer

3. Encyclopedia of polymer science - H.Hark. ,

4, Polymer Technoogy - D.C.Miles Themicel Publizhing Co..,

York.

FCH 4€4 :Speclal Laboratory - II

1. Masticstion & Vuleanizatlen ¢f rubbers uzipgg two roll miil,
5. Compresslon moulding of thermoplastics
5. Injection moulding of thermoplastics
4. Extrusicon
5. Calendering
§. Coating on polymer filins
7. Anglyzing the coated file
8. Laminstion making of polymer fllms

o 2 Tt e
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FCH 421 : RUBBER EHEMISTRY AND TECHNOLOGY

Historical development of rubker industry. Makural rubber,
biosynthesis, plantation, tapping latex amd solid +ubber, types

of solid rubber, properties, chemistry and structure of ©NR
hardening of NR, CVNR, LVNR. .

Rubber derivatives : Depolymeriezed rubber, cyclized rubber,
chliorinated rubber, rubber hytrochloride, modified rubber (4D,
gratted, 5F} technically specified rubber. L

Synthetic Rubbers : Chemical structure, processing, compounding
and properties of cured . products (SPR, Nitrile, EPDM, Butyi,
Neoprene, Thiokol, acrylic rubber, witom, flucrorcarbon, =siliron,
urethanes, Polvbutadienes, Folyisoprene!.

Compounding and Vulcanization ¢ Principles of rubber compounding,
Chemistry ot mastication, compounding ingredient {filiers,
curatives, accelerators, antioxidant, softners, special purpose
additives gtc.!?

Ahelogical measurements and raw rubber, Mooney wviscometry and
parslle]l] plate. Plastimers processing and wylcanmization iest
methods, rheometer, aging of rubber.

Theory ot fiiler reinforcement of rubber. Chemistry o
wvulcanization o+ rubber. Correlation between vulcanizate
structure and properties.

Recommoded Hooks

1. Synthetic Rubbers, 5.5, Whitby, John Wiley % 5Sons.
2. Polymer Science and Techrmelogy of Plastics and
Rubbers, P. Ghosh, Tata MgGraw Hill.
5. Rubber Chemistry J.A.Brydson ;, Applied Science Pub.
4, Rubber Techrnology and Manufacture, C.M. Blow, C.Hepburn,

Batterowin Srientific Fub.

PCH 4@8Z ¢ Processing of Polymers

Various Forms of polymers in practical applications;
conversion of cellulose pulp i paper and toard; Fegeneration of
Ceilulose, rayon, Different cellulose {films, rubber processing:
synttetic polymers — moldingi

Thermoplastic and thermoset resin films, Fibres and Foams.,

1, Exrtrusion : General festure8 pf single screw extrusion;
Mechanism of flow, aralyvsis of flow in extruder general features
af twin strew extuder.

2, Injection Molding : Introduction, details of the process,
moulds, structural foam injection moulding, sandwich moulding,
Reaction injection moulding, injertion blow moulding, injection
Moulding of thermosstts,

1=
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Thermoforming, analysis of therinciorming
Calendering, &nalysis of calendering
Rotetional Houlding
Compression moulding
. Transfer moulding
Proceaning Reinforced thermoplastics & thenosets
The effects of processing
{a} Microstructural changes
{b) Shrinkage & distortion
(o) Residasl stregses

oo =3 R Uh e G

Recommonded ILocks

Sojence & Technology of Polymer Flims, 0.J. Sweetlng,

Vol., II, Noyes, 1971

Fulp and Paper- Chemical Teckolody

Vol, I, 1I, III, J.B. Caser, 314 Ed. Interscience, 1BSE.
Folymer Processes, Interaclence, C.E. Schildnecht, 1856,
Encydopedia of Polywer Science amd Tachnalogy, ¥ol. 1 +to
XIV, H.F. Mark and N. Gayicrd, Interscience, 2nd Ed. 1888.
Rubber Technolegy, C.M. Blow, Butisr worth. Lenden, 1gaa,
Flastics Engineering, R.J. Crawfoid, Maxwell- Maxmillon
international Edi.

o eh = G ™3 —

PCH 493: INDUSTRIAL POLYMERG - Ii

Manpufacture, properties and applicationa <f the following
classes of polykers.
Tolyvinyle,
Folyvstyrens and copolymers
Fiuorocarbon Polymers
High performance thermoplastice
Pclyemides
Paolyolefins

ks o Bo

Recommonded DBooks

1. Introduction %o Polymer Chemistry - B B.Geymour &
C.Carrihar, Mc@Graw Hill.

2. Text book of polymer scilenge - Eillmeyer

3. Encyclopedia of polymery science - H.HMark,

4, Folymer Technoogy - D.C.Mlles Chemical Publlahlng Co.,
York,

PCH 4@4 :Specisl Laboratory - I1

1. Masticetion & Vuolecenization of rubtbers ualng two roll mill.
2. Compreszion moulding cof thermoplaszics
3. Injection moulding of thermoplastica
4, Extrusion
h. Calendering
g, Conting on polymer films
7. Analysing the costed film
B. Lamination making of polymer films
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