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N(.lRTHMAHARASBTRA {1NTVRRSTTY ..~ALGAON
Syllabus for M.Sc. (Polymer Chemistry)

Elislbil1tvjPre-reQuisit; (a) Candidate must have passed B.Se.

degree with chemistry or polymer chemistry as principal subject

and preferably with physics as subsidiary subject securing more

thBn 51ll%marks.

General Introduction to the Course.

Syllabu5 for twO years M.Sc. course in polymer
chemistry has been prepared BS per the guidelines of D.G.C. and
considering the requirements of the national needs. ~he students
wl11 be exposed to the basic as well BS advanced
the subject covering synthesis, characterization and

of polymers.

knowledge of

processing

•
Oppertunlties for employment for successful student

exist in India"s expanding public and private enterprises dealing
with polymer (Rubbers and Plastics) industries. There a150
exists ample scope for self-employment in startimg own units and

important and modern aspects of the subject with practical

in small scale processing plants.
The M,5c. syllabUS comprises of 20 courses spread over

,
l 4 semesters. These courses are 50 structured as to cover the

demonstration. There are ~ courses per semester. The examination
pattern includes internal 85 well as university examination. A
student has to pass separately in the internal as well as

external exal"in.!ltionsoi courses.
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M.Sc. [ POLYMER CHEMISTRY J

C TWO YEAR COURSE ]
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PCH 101 : INTRODUCTIONTO POLYMERS

1. 8asic Ccmcepts and Polyme~ Nome"clatlJ~E :

Concept of functionality and reactivlty,
polyme~is",tiom, Homelpellym",~s, Co-pulym",~s, Lin",••~
8~••nch",d Polymers, C~oss linked or three d,mension ••l
Block co-polyme~s.

Z. Cla55ificatiO<''1 of Polymers,

Deg~ee of
pcdyme'"s,
polyme~s,

Org••nic polymers, Ele,."e"to-o~ganic polyme~s, Regula~ "nd
ir~egul,,~ polymers, Chemical Heterogeneity, Pola~ and non-polar
polymer,; .

Int~oduction to Plastics (Thermoplastics and The~mosets),
fiber,;, fo"ms, adhesives "nd elastomers, N"tur"ll Polyme'"s,
St~ess-strain curves.

3. Polymeriz"tion Phenomeneln
Types of Polymerisation, Chain lAddition) Polymerisation,

Step (Condensation) Polymerisation, oxid"tive coupling.

4. (a) Ch"in
poIym",ri sat ion ,
polymeris"tian,
polymE~s.

Polymerisation : R"dic"l Polymerisation and ionic
basic concepts of C"tlonic and Anionic method,; of
Initatlon, propagation and te~mination, living

MEthod,; of Ir.iL.aticJn' Thermal decompositlon of ir-itiators,
Rado~ initiatlon, Photochemlcal initiatiufl, Initiation of
ionising radiation, thermal initiation, EjC'ct~oionisation and
plasma, Initiation using special initiators, determination of
efficiency of initiation.

Methods of T~rminatio~ , InhiDitio~s, R~t~rdat,on and tErmination
by chain transf~r.

(b) St~1"
polyme~i$ation.
poIym~~i sa tieln.

(Co,-,densation)
polydlspersity,

polyme~isatlon: Deg~ee
Comparison uf Chain and 0'

Step

5. Ring Opening Polymerisation
CYCllC ether,;, cyclic amides,
anhyd~ides, LYLlosilo~anes.

: Polymerisation
N-carbo~y- and

meLhan ism elf
amino "cid

6. MEt•..•ods cd Polym"risatio~ ,Solution polymerisation, Ewlk
poIymerisa tio'l , Emu1sion poIVmErlsatlO", Suspension
po1ymerisation, Interfacial polyme,-is",tion.

'. P"lymer Deg~,".d",tio" : ThE~mill, mech"nical, photochemic ••l and
"hemical.

8. Pellymer alloys "nd blends



•BOOKS RECOMMENDED

'.

1. Plweical Chemistry. of Pclymel'f1 - A.Tager, 1'111' Pub. Moscow
2. Principles of Polymer Chemistry _ P.J.Floory
3. Principles of Polymerlastion - G.Odian, Wiley Inter-Sci.
4. Te~t Book of Polymer Science -F.W.Billmeyer ,Wiley Inter-SCi
5. Polymer Science & Materials - A.V.Tobolsky

PCH - 102 APPLIED CHEMISTRY
(1) Water Treatment Soft water, hard water, methods of
softening of hard water, lime-soda, zeolite and ion exchange
pr-ocesses. Calculation of Boftening reagents, Estimation of
hardness of wateJ;' EDTA and soap tit:l;'ation method.
Characteristics of boiler feed water and boiler troubles.

(2) Fuels : Fuels and their classificatiolls, calorific value,
types of coal and ita analysis, preparation and properties of
metallurgicca.l ceke, clessificatien origin and refining of
petroleum, methods of cracking, SYnthetic gaseline, purification
of gaeoline, knocking, cctelle number, cetane number. Natural gaa,
ooal gas, producer sas water ga~. Simple problema based on
calerific value and combuation calculations.

(3) Synthetic Fibers ; Classification, types ef POlymerisation,
classification of plastics, constituents of plastics. Fabricatien
of plastics, Engineering properties and mJeB ef plastics.
Manufacture, properties and ueee of plaetice. Manufacture,
properties and uses of thermoplatJtics liko!'!'polyethylene,
POlystvrene, and thermo2etting resins like urea-formaldehyde,
phenol-formaldehyde. Common types of synthetic rubber like
neoprene. Thikols, Silicone, polyurethane. Industrial usee of
rubber recovery ef waste rubber.

(4) LubricantB
preperties, testing

Mechaniam of
and eelectian

lubricatian.
af lubricants.

classification,

(5) Refractariea : Definition, Criteria of gaad refractory,
claBBification, pro~erties, canditions which lead to. failure af
refractaries and testing of refractariee, manufacture, properties
and uses of camman refractaries.

(6)Carroeion ; Electrachemical corrasian, factors affecting the
rate of ca.t'raslan, differellt typea af corrasian, Metallic,
in-ar2anic and arganic caating for corraeian protectian.

Environmental Pollution
i. Air pollution; Introduction, environmental segmenta,

composition of th~ atmoRphere, atmaspheric structure,
cla33ificatian af, air _pollutants' and their effects.
cantrol af air pallutian, techniques employed far the
control of ail' pollutian. .

ii. Water pollutian; Introduction. classificatian af water
pollutants, methode ueed in waste water treatment.

iii. So.t! pollutian Introduction, c:msee of Bei1
I~llution. contral of Bail ~)llutlan.

5
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Re~~mmended B~oks ;

1) Engineering Chemistry - P.C. Jain, Dhanpatrai & Sons
2) Engineering Chemistry -S.S. Dara, S.Chan" /I<Sons
3) Engineering Chemistry -Agrawal
4) Polymer Chemistry-V.R.Gowarikar, Wiley Eastern Ltd.

PCH-103 Ba~io Principleeof ch~c81 Processes,

Importan~e ~f Chemi~al InduBtry, its Development and Growth,
-Importan~e of the chemical Industry, 'lew Developments in
Chemical Te~hnology, The Quality and productlon cost 0+ Chemical
products,

Basic Principle", of Chemical T.ctmolo"y

-A Chemical
T••chn~ Iogic ••l
Technological
Technological

Reactors types

Tschnol~gical process, Classification of Chemical
procC'ss, Chemical Equilio"-ium Rates of

P'-oc,"sses, Method of increaslng the prQcess )"••tes,
Schemes.

-For homogeneous pro~esses, Heter~genous processes in Gas-liquid,
liquid -solid II<Gas -Solid.

Introduction to unit pro~esses and unit operations

Industrial Processes

yellow.
ash Blearbonates,

Sulphur Industries - Produ~tion of Sulphur;c a~id
Nitrogen Industries - P'-oduction of Nitric acid, Ammonia,
AmmoniumNitrate.
Phosphorus Industries - P~oduction of cal~lwm phospl'1ates
Cement and lime industries
5t~rcn and sug"~ industries
in~rg",ni~ pigments - ",hite, blue &.
Chlor ••Ikali Industries - Soda
Chlorine, Caustic Soda.

Recommended Books

Urea,

1. C.E.Dryden, OutlinE' of Chemi~al Technology- Ed. by M. Gopal
Rao &. Marshall Sitting Affilliated East-West Press.

2. R.N.Shreye /I<J.A. Brink - Chern.cal P'-ocess industries,
McGra", Hi II, 3rd Ed.

PCH 104 , COMPUTERPROGRAMMiNG/I<UTILISATION

1. Logic ••l Organisation of Computer system, introduction to
number system, introdu~tiDn t~ computer progr ••mmlng. Algo,-ithms &.
flGW charts, program development p"',,~ess .

•



,"'~
~ Introduction to FORTRAN-77,
e;.preSSions, operatio,",s,standard character

h..nctions. dat ••

3. Sequential Structures,* Assignment Statement
* Input & output Statements (list - directed)* STOP Statement* END Statement

4. Selective Structures
* GOTO Statements ; Assigned GOTO, Computed GOTO* IF Statement, Logical IF, Block IF, Arithmetic IF* Nested Blo<:k IF st,,-uctw-e
*' Multi-alterr'ative selective structure

5. Repetitive Structures,* IF Loop* DO Ll:'op
*' Nested DO Loop

6. Subscripted variables NQtation* Arrays* DIMENSION Statement* Input/Output of arrays
*' PARAMETER St••tement

L
,. Format - Directed Input & Output* Input/output Statements* FORMAT Statem~nt

*' Form ••t Specifications
8. Subprograms

* Purpose & Use
*' Fur,<:tion, Library, Statement, Function subgroups* Sub,,-outines ; CALL Statement
* DATa, SAVE, COMMON Statement

9. File Processing* Opening & <:l"sing files* Obt••inlng ir,form••tion about a file* File Input & Outpu~* File positioning
11<1.Additional Features

~ PROGRAM Statement* PAUSE Statement* EQUIVALENCE Statement

TEXT BOOKS :
L
2.

V.Rajaraman
Ram Kuma,.--

Computer P,.-ogrammingin FORTRAN-77,
Programming ~ith FORTRAN-77, TMH

,



RE"FFRENCES ;

1. Device II<Hotfman FORTRAN-77: A strUiCtun,d Discioli"ed st.)ile
Mo.Gra", Hi1;

2. Kerlli'oJhall E.W. & Plwghter P.J. Elements "f Pr"grammillg
style, Me-G..-a",Hill. N.Y.

PCH Hl5 : Lab",-at",-y I

1. Killetlcs (V"lwmet..-ic a,-,d colr;lu..-imetry),
2. SaponificatlDn value.
,'. Ref..-actomet,..-v
4, D•••terminatlclI' Df C.li.D,
5. Ore All~lysis
6. I",dlne Valu'"
7. C"mple~ p"-••~'aratior'
8. Spectrophotomet,..-y
9. Ccnductometric tltratlon of mixtu..-e of ae ,d" (4)
10 Co1urn"chr-omatography
11 pH metr'ic titrations.
12 PDt"nt,ometry
13 Separation techniqueg
14 Flame pn"tDm",tr-y

LIST OF EXPERIMENTS FOR COMPUTER PROGRAMMING

I. Finding Largest/Smallest Dt glVS" numtl"'rs u'5ing a.rray 05<

without array.
2. Arra"ging numb"'rs in ,"scending & d""cendi"g "rder uSlng

~rray II<without array.
3. Matri~ Mult.iplicatior1
4. To fir1d Tr~nspose "f a given m••.tri~
5. Find Sinl~J u,;iClg Tarlor Ber;"',; E~pan';'.Or1 & C"mpare the

obtained value with the value obtalned uSlng standard
fUr1ct.ion.

6. To acc"pt any integ",r numb",,.-& •••,.-it., i.t in "''''v"..-se order.
Also find ,;um "f its digits.

7. Ger1e"-ate fi,.-st 11')6prim", numbers ,;tartH'g f •."m any prim",
number.

8. Fino GCD"f given nu",b,,~,;.
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PCH 2t:'11

PRINCIPLES OF POLYMERIZATION

Step polymerization:
Reactivity of func.tional qroups,k~netic.s of st ••p

polymerization, cyclization & linear polymerlzation molecular
weight Lorctrol in linear p",j'imel"iz"tion, molecular weight •.
distribution 1" 1inea.. polymer1"",tion, process condi tion,
multichain polymerization, crosslinki"g, molecular weight in
non-linear polymerization. crosslinklng technology, step
coooiymerlzation.

R8dic~1 eh.in polymerization;
Nature of radical choun po!ymerlzation, structu,-"l

arrangement of monomer- unit'5_ 0"" •.,,11 kinetics of chain
polymer"ization, 1n1t1 ••t10'1 (various methods), molecular •.•••1ght in
terms of k1,,<;t1<: chain length, mode of te..-mination, ~hain
t..-ansfer to monomer initiator, ch"in transfer agent, inhibition &
reta..-dation, auto"celaration, molec~lar weignt distribution.

Emulsion polym~rization:

Process,
charac te..-1Sti~ 5

kinetics,numbe..- of polyme..-
0+ emuls~on polymerlsat~Qn

p"..-ticle", ot •..•e..-

Ionic chain polymerization ;

Comparison wlth ..-adical chain polyme..-~zaticin, cationic
polymerization of alkenes, initlation, p..-opugation, te..-mination,
kineti<:s, absolute r"t" con"t"nt, effe<:t o~ r"action media .

••"10"ic oolyme..-iz"tion of "l~enOS1s.
<:ationic, a"ionic & ..-adic"l polimeri-"ation:

Chain copolymerization:

comp"rison between

Introduction, copolymer compo"ltion, copolyme..- equation,
re"ct~vity ratio,cGoolymerization behaviOUr.

monOmer

",on"mer

PadH:al copolymerition -Re"ction condition, reactivity rate of
cooolymerization.

Ionic _ copolymerization- Cationic Lopol",merization;
..-e~ct~vity. effect of solvent, gegenion, t~mperature.
An~on1c Lopolyme'--ization, ",onomer .--e.,<:tiv1ty, solvent effe<:t,.

Stere"chemistry elf polyme..-iz"tion:
Typ"s of ste.--eoi""merism in polymer, orooe..-ties elf stereoregular
polymer: L--:-Noolymerization of ~,,,,,-polar alkene, "terospO=Lifir:
polym':"-1zat~on of pol ••r alkenE'S, S'l;ero;>o"pecdir: palymEr~zatio,.-, of
1,3 d1e"es.



~ R",comm",,,d,,,dEoo~s

1. Pri~cipl",s of Polymerization: G.Ddian,John Wiley
2. Polymer Chemistry: Stevens M.P. O~ford Univ. Press.
3. Text book of Polymer Science: F.W.Eillmeyer Jr. Wiley

Interscie",:e,

PCH 202 PHYSICAL CHEMISTRY

Th••rmodynamics:

First law of thermodynamics, relation between Cp and Cv,
enthalpies of physical & chemical charges, temperature dependence
of el1thaloies,second l",wof thermodynamics and calCUlation of
entropy.

Ch"mical Equilibrium:

Free "nergy and "ntropy of mixing, partial molar quantit1es,
Gibbs- Duhem equation. Equilibrium c:onstant aridits temparatwre-
dependence, priasediagram of one and two component system. phasE'
rule.

Id",aland Non Ideal Solution:-

Exc"ss
activiti"s
coefficient,
solution.

functions; activities, concept of hydration number,
1n electrolytic solution, mean ionic activity
DE'bye Huckel trE'atment of dilute ",lectrolyte

Equilibrium in Electrochemical c",lls

Cell reaction;
mE'asurement.

Surface phenomena :-

Nerst equation, apolication of cell

Surface tension, adsorption solids, electrical phenomena
at interfaces includi~g electron kinetics,~~.celles and r"versE'
misc~12esl solubilization micro- emulsions, application of photo
electron, ESCA and AugE'rSpE'ctroscopy to the study of surfaces.

Statistical Themodynamics :-

Thermodynamic probability of entropy] Maxwell ~ Boltzamann
distribution of v"lccitiesj average, most probable and root- mean

square velocities. Maxwell - 801t~mann, 50se - Einstein and
~ermi Di~ac Statistics. Partition function, rotational,
translational, vibrational and electronic artesian functions for
diatomic molecules calculations of thermodynamic functions and
equilibrium constant. TheoriGs of specific heat fer solids .

..~.-



Non-equilibrium Thermodynamics:-

Postulates and melhudulo ••ies, 11"£1"'- law••, GilJbs
Dnsager reciprocal th~ory.

Reaction Kinetics:-

"qUetiUll,

•

Method.. of deter-minHlg ,..",te laws. mechanisms of
photDchemical, chain and o5<:ill ••tory reactions. collis1<>" U",ory
of reaction rates. Sterle: factor, treatment of u"imolecular
reacti"ns. The""'y 0" ••bsoluce rsactlon rates, comparison of
results with Eyring and ~rrheniu5 eqWallOnS. Ionic reactiuns,
salt effect. Homagen"'''us catalysio; and Mlchaleis Menten-
Kinetics, heterogEneous <:atalY515.

Pecommended Books

1. Fundamentals of Physical Chemlstry' Marc.n & Prulton
2. Physical Chemistry - P.W. At~ir'5. EL/BS 4th Ed.

PCH-203 ORGANIC REACTIONS AND SYNTHESIS
A,-omaticity: Huckel'5 rule and concept uf a,-omaticitYI (nl

annulenes and h"t"roannulen~5: 'ul:"".-"'n"''' (C61<11.

Ste..-eoc:hemist..-y and conformation ••1 analysis: New".- m"thods
of asymmetrit: 5ynth"sis lint:luding enzym"tlc and catalytic
nexus), en",ntio and diast ••,-eo l!Ielect.ive synt"esis. Eff ••cts of
t:onf",-m"tion On ,-eactivity Ln acycl1<': <:ompound" and
cyclonex"n"s.

Sel ••c:tiv~ Grganic Nam"React10ns; Fea~o,-"kii reaction. Stock
e"am1ne r ••at:tion. Mi<:h••el ••ddltion. Mar>nlch,-"a"tion, Sharpless
asymmetrlc ep""id ••tion. Ene rea",tion, Sa.-tor reaction, Hofmann-
Loffle,--Freytag .-"actid"':' Shapiro reaction, Sayer-Villiger
reactl0n, Chichibabin reaction.

Mechanisms of Grganic Re<lctlonSj Lab••lling cond kinetic
isotope "ffe"ts, Ham••tt equ"tiun (sigma-rho) relationship,
non-elas"ical earbonlum ions, ne.ghbouring group pa,-ticipation.

P"ricycli" Reaetionsf S"l""tion rules ard st"r",ochemistry of
el"ctrooyclj,c ,-eactions, eyeloaddition and sigmat,-ol-ic 5hift,
Som"l"t, Haus"r, Cop~ and Clas'''n r"",-.-anCJ"o,.,nts,

Het","ocyclic5; Synthe5is an<:lrea"tivity of furan, thigpnene
pyr,-ol,,; pyri<:line, quinoline, isoquinoli"e dnd ire,dole, S~."-aup
5ynthesis, Fischer indol" "ynthe"i5.

Reagent i" Organio: Synthe5is. U5" of f"llowing ..-.,a"tion in
organic synthesi5 and fur,eti"nal group tran"format,on. Com.,le."
met,,! hydrides, Gilman's reagent, lithium dimethylcuprate, Ut1U.am
Weopropylarn1c1e. (LDA), d. "yc 1ohexy1carood l1mid", I ,3-di th;"'ne
(•.e'"~tiv.ty umpolung), t,-imethyl5ilyl iod1de, tri-n- outyltin
hydr~de, Woodwardand Prevost hydro~ylation, ~smium tetr,"o~ide,



----------------~-,--

DD[;I. s"1e?niwmd .•.".~ide.pha5e trClnsfer catalysis, <:.rown ethers and
Mer'rfield rEsin. Pete,so,...'" "y"th",sis, Wilkin<;CJns's c"talyst;
Bake,.. yeast.

Chemistry of Natural Products; Familiar-ity with m"thocis of
stru<:tur-e el"cidation "nd biosynthesis of alkaloids, terp""oids,
ster-eoids, ca...-bohydrates and proteins. Compar"mts of proteins ""d
nucl"ic acids.

Recommended Books

1. Organic Chemistry; Morrison & Boyd.~llyn & Bacon Inc.
Universal Book Stall.

2. Principle of Organic Synthesis - R.O.C. Norman, Chapman &
Hall London.

3. Some Modern Methods of Organ1<: Synth"",;is - W.Carruthers
Cambridge University Press.

PCH-21:l4 instrumental Methods of Analysis

11 Chromatography Fundament"],, and types of chr-orr,"'togr-",phy
cl",ssification liquid partition chr-om",togr-"'phy,p"'per-~hinl~yer &
rever-sed phased p",r-titionchromatogr-aphy, chemical constitution
and Rf valUE, adsor-ption chromatography, gas-liquid
chr-omatogr-aphy efficiency & resolution, various types of
detectors, gel permeation ~ ion e~clusion t"'chnique, Ion e~change
chromatogr-aphy HPLC.

2) IR Spectroscopy i1ol",cular-vibrations, Factor- influencing
vibr-ational frequencies, instrumentation, IR sources, optical
system, detectors process analysis, s"mpling techniques.
interpr-etation of spectra: - Quantitative analysis, ATR .& M!R
refleLtance, FTIR spectroscopy.

3) UV'& Visible spectroscopy - Theory of electronic
spectr'oscopy, instr-umentation .&sampling applications, visual
spectr-oscopy, vsual culorimetry, Photometric filter- photometry,
spectr-ophotometry,simultaneous spectr-ophotometry,differ-ential
spectrophotometr-y, photom",tr-ic tiV-ations.

4) NMR Spectroscopy - Pr-oton NMR soectroscopy, The NMR
phenomenon, theory. Chemic",1shifts and its measurement, factor-s
influencing chemical shifts, sample handling.& instrumentation,
solvent used in NMR, spin spin coupling, spin spin splitting,
Bond multiplicity, applications, deriv"tive ClB-V"S of values,
Hyp"rfine splitting.
5J Fl~me photometry : - Principle, differ-ent burners us"d, events
in flame, applicatiof' , interferences, Factor- influencing intensity of
emitted radiation. limitations of flame photometry.

13
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R~L~mmendedBooks

1) BasH: con""pts in A""lytic"i C"emist.-y 5.M.Khopka..-,Wiley
E<l ••terr, .

2) AplliH,atie,n of Abso"-pti.<)I; 5p"Lt.-OS<:Opy ",f O..-g"',i<: ComplJunds-
Joh,., R.Dy"'-, Prewtice Hall elf Indr"

3) PhY5l",,1 8im:n"mistry - Fri"",,loor'
4) Org""ic S.,ectro5CGPY - Willi"", Kemp
5) Analytical 8iochemistry- D. Hulme & H,Peck
6) Instrument"l Methods of Cr,em~c••.1 A"'81ys~s - Willard, Merit, Dean
7) Instrument,,] Meth",ds of An"lysls - Chat •••••l & Anand

2~5 Laboratc,.-y - II

1. viscosity m",,,su,.-,,ment and .-elationsni" of viscocity with
molecula.- weight of polyme"-s.

2. End group analysis
3. Vis<:osity ,"""swrement by a'-Ookfield vis<:om",t"r-.
4. Flasn point: Ine"5urem"nt by Pensky M"r~e" 5 apparatus
5. Flash point mea"ur"m"nt by Ab"l"s apparatus
6. SynthesIs of PF/UF/MF polymers
7. Syntn"sis of p01yetG~1ere terephtn"l"te
6. O"t"rmination of 8.0.0.
9. Measurement of ..-elative "lurfdce ten"li"" •.Jf "l01"ents.
10. S.,mtmo"lis of g1ypt,,1 '-esin.
11. Estim"tim--, of mo'1o",,,'-conc"nt"""tlon.
12. DE'termln••t~on of degree of swelling of " polymer.
13. Kinetics of c::"nden"l"tio,", pelymeri~atio.,.
14. Reactivity ratios dE'termln ••tlon.
15. I.R. "p"ctrosc::opy
16. N.M.R. spectro"lc""y
17. Solution polymeris"tlO,", of "tyren"
16. Susp",",sion polymerisdtion of styrene
19. Ca p",lymeri~dtion Df st-,.re,-,e al'O M11J';
2<). Emulsion polyme'isation of vinyl dc"tat.e
21. Synthesis o' epo~y reSln
22. Interfaciai Polycondens"tion. (sy,,-thes15 af Nylon 6,6.1

,
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SECOND YEAR (SEMESTER rlI)
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PCH 31ill

•

Characterization Techniques

Sulubility chart
chemical tests fur

(or identificatlon
various polymers and

of pulym""'$,
group ~~alysis.

Speclfic:

MolE'"u1"r weight oet",r-min"tion using v,scometr,,', osmometry, iiyht
scatt",.-;",". ultracentrlfuge and gel p".-r'''="tioC' .h..-omatography.

Ther",,,,l behaviour of polym!;>r,. DT"'. TGA, DSC and TMA studies,
oyrolyt:;.c gas cn,-omatography

Meehani",,!
phenomenon,

behaviour of polymers,
c'-o5>s!i"k denslty.

U"lternal friLtion, 5",••11i'1g

Methods to study tactlcity, ",tereoregularity and cr-ystallinity,
Electrical resistivity, aielectric hehavlDur.

Viscoelastlc behaviour, Int'-Ddu~ tion. vi 5col as ticlty

L,.
,.

g••neralized Me"'•.•••]] modE'i, m""hcrliL,,1 sp",ct..-a, effect of
different factors on mE'"hanica1 behaviour, el<per~mental m"thuds,
Dynamlt: mechanit:al Analysls _ DDV, DMA.

RE'COmmondedBooks
E'p",rimen"ts in Polymer 5~~enc""Collin"5. IntE'rsL:in<Ke,
Physical Ch.,m~s"try of ~ja<:r<'mole-c\Jl"". D.l. D""hpand ••.vi"hal
Publl<:atlons.
Physical Chemistry of PolymE'rs - Hlemen2s,
Mech.",ical P,."perties of Polymers & Comf'"sites L.E.Nielse'l.
Mar!:el Dekl<er,

PCH302 , Pla5ti!:5 Additives

Cla55ification, chemistry, mechanism of a!:ti,." and appli<:at~on"
of thE following.
1. Fillers,
2. Plasti~izers
3. Ar,tiox~dant5
4. H",,,t stabilizers
5. Ultra-vilet stabilizer"
6. Flame retard"nts
7. Colourants
8. Curing ag,mts
9. Miscellaneous additives (lubn.ca"ts)
10. Compounding of rES~nS ':i'lastert,atch pr"'p",'at~ons'
11. Compounding of elastomers (re!:ipe formu, ••tion)
12. Processing aid material

R"'LommCl"d",dBooks
L

,.,.
Polymer AdditJves
Reinfor!:emEnt ~n P[JlymE~S . G.Kraus Els€vier Publishers

EI:lcyOJop",d,a of PVC -I. r,,,ss. Marcel Dekker Publlshers.
Polym"'r r"'<.h"oiogy - D.C.rh:es CI'emi<.ai Publishi".,; Cum N",wVClrk. "
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PCH 401 1 RUBBER CHEMISTRY AND TECHNOLOGY

Histcri<:al development of ruhbe,. i •..•dustry. Natural rubber,
biosynthE'sis, plantation, tapping late~ and solid rubber, types
of solid rubber, properties, chemistry and structure of NR
hardening of NR, CVNR, LVNR.

Rubber derivatives D~poiymeri~ed rubber, cyclized rubber,
<:hlor-inated rubber, ruuber hydrochlo..-ide, modified rubber. (AC.
grafted, SP) technically specified rubber.

Syntheti<: Rubbers l Chemical structure,
and properties of cured produc~s (SSR,
Neoprene, Thioko], aery I ic: rubber, vi '~on.
urethanes, Polyhutadienes, Polyisoprenel.

proce'ssing, compounding
Nitrile, EPDM, l:lutyl.
fluor-m:a,-bon, silicon,

Compounding arld Vulcanization: P"-il1ciplesof ,-ubbe'"comlloundi"y,
'" Chemist •..y of mastication, compoundiny ing•..edient (fillers.

l,..jcuratives, acc••le..-ato•..••, antioxidant., softners, special purpos ••
additives "tc.)
Rhelogical measu •..••m••nts and •..aw ,-ubber, Mooney viscometry
parallel plat", Plastim"rs p..-oce55in9 and vulcanization
methods, rheomete..-,a~ing of rubbe,-,

_,d
test

Theo..-y of
vulcani zation
"tn.l<::tu"'eand

fill" •..,-einforcem"nt of •..ubbe.... Chemistry of
of •..ubbe..-. Co,-•.."lation between vulcanizate

p•..operties.

Recommoded Book ••

,.
• ••••••

Synthetic Rubbers, 8.5, Whitby, John Wiley & Sons,
Polyme,- Science and Technology of Plastics and
Rubbe"'s, P. Ghosh, Tata McG,-aw Hill.
Rubbe •..Chemist •..y J.A.Brydson , Applied Science Pub.
Rubber Technology and Manufactu,-e, C.M. Blow, C.Hepburn,
Satterowth Scientific Pub .

PCH 4~2 I Proce5sing of Polymer5
Va,-ious fo,-ms of polyme •..s in p,-actical applications;

conversion of cellulose pulp. to pap,,'rand boa,-dj Regeneration of
Cellulose, rayon, Diffen>l1t cellulose films, •..ubbe,- p•..ocessing:
synthetic polymers - mOlding;
Thermoplastic and the•..moset resin films, Fib •..es and Foams.

I. E~.t•..usior. Gene •..s.)featureS of
Mechanism of flow, analysis of flow in
of twin screw e~tude •...

single
e~t •..ude,-

screw extrusiDn;
gene,-al featu •..es

2. Injection Molding' lntroduction, details of the
moulds, structural foam injection moulding, sandwich
Reaction injection moulding, injection blow moulding,
Moulding of the•..mosetts,

--.-

process,
moulding,
injection

,

.,



3. 'n,er!lloforl~inl!:, analY5is of therJ~of"lming
4, Calendering, Analysis of calendering
5. Ro~ational Moulding
6. Compression moulding
7. Transfer moulding8. Processing Reinforced thermoplastiG5 & themosets
9. The effects of pro<.:essin"

(a) Microstructural ",hanges
it) Shrink",g., & Jistort.iol1
(el Be51dual ~,tre,Hle5

Recommonded Books

•

3.,.
5.
6.

Scienoe & TechnolOgy of Polymer Fil1ll5, 0.". S>l"etin",
Vol. II, Noyes, 1971Pulp and Paper- Chemical Technology
Vol. I, II, III, J.P. Casey, 3rd Ed. Interscience, 1980.
Polymer Processes, Interscience, C.E. Schildnecht, 1956.
Encydopedia of polymer Science and Technology, Vol. 1 to
XIV, H.F. Mark and N. Gaylord, Interscience, 2nd Ed. 1988.
Rubber Technology, C.M. Blow, Butter worth, London. 1980.
Plastics Engineering, R.J_ Cra~Eold, Maxwell- Maxmillon
International Edi.

•

RecommondedBooks

PCH 4~3,INDUSTRIAL POLYMERS - II
Manufacture, propertieB and applicationlOl of the

classeB of poly~ers,
1. polyvinyls.
2. Polystyrene and copolymers
3. Fluorocarbon Polymers
4, High performanc'e thermoplastics
5. Polyamides
B. Polyolefins

following

1. Introduction to Polymer Cheffiist~l' - R.B.SeYl~our &
C.Carrihar, MoGraw Hill.

2, TeXTbook of polyroer science - Billmeyer
3, Encyclopedia of polymer science - H.Mark.
4, Polymer Technoogy - D,C.Miles Chemicel PubU;hing Co"

YorlL

PCH 404 ,Special Laboratory - II

1. !1a5tication & VulcanL;;ation of rur,bel's ush,g "tworoll mill.
2. Compression moulding of thermvpla5Tics
3. Injection moulding of thermoplastics
4. Extrusion
5, Calendering
B. Coating on polymer films
7. Analysing the coated filre
8. Lamination mal,ing of polyrnBr filmg

=0::0:0
JBB/POLYMER,SYL
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FCH 401 , RUBBER CHEMISTRY FIND TECHNOLOGY

Historical dcovcolopmcontof rubber industry. Natural rubber,
biosynthesis, pl"nt"tion, tapping latex and solid rubber, type.,;
of solid rubber, propE'rtiE's,chemistry and structure of NR
hardening of NR, CVNR, LVNR.

Rubber derivatives , Depolymerized rubber, cyclized rubber,
chlorinated rubber, rubber hyd'-ochloride, modified rubber" (AC,
grafted, SP) technically specified rubber.

Synthetic RUDDE'rs: Chemical structure,
and properties of cured_produc~s (SSR,
Neoprene, Thiokol, "crylic rubber, vito",
urethanE'S, Polybut"diE'"es, Polyis<lprene).

processing, compounding
Nitrile, EPDM, Butyl,
fluoroc""'bon, sili::on,

Compounding "nO Vulcaniz"tion : Principles of rubber compounding,
Chemistry of mastic"tion, compounding ingredi",nt (fill",rs,
curatives, accelerators, antioxidant, softners, special purposE'
additives etc.)

Rhelogical measurements and raw rubber, Mooney viscometry
parallel plate. PIastimers processing and vulc"nization
methods, rheometer, aging of rubber.

.0'
test

Theory of
vulcanization
structure and

filler reinforcement 0+ rubber. Chemistry of
of rubbor. Correlation between vulcanizate

properties.

Recommoded Books

L,.
3.,.

Synthetic Rubbers, G.S. Whitby, John Wiley & Sons.
Polymer Science and Technology of Plastics and
Rubbers, P. Ghosh, Tata McGraw Hill.
Rubber Chemistry J.FI.Srydson , Applied Science Pub.
Rubber Technology ar,d Manufacture" C.M. Blow, C.Hepburn,
Batterowth Sci",ntific Pub.

PCH 402 I Processin~ of Polymers

Various forms of polymers in practical applications;
conversion of cellulose pulp to pap~r and board; Regeneration of
Cellulose, rayon, Different cellulose films, rubbE'r processing'
synthetic polymers - moldingi

Thermoplastic and thermoset resin films, Fibres "nd Foams.

I. EYotrusion , General fcoature8 of
Mechanism of flow, analysis of flow 1n
of twin SCrew extuder.

singlE
E'",truder

scre~ extrusion;
general features

2. Injection Molding, Introduction, d",tails of the
moulds, structural foam injection moulding, sandwich
Reaction injection moulding, injection blow moulding,
Moulding of thermosetts,

process,
moulding,
injection

.- •
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3. T1:Jerllloforming.analysis of thertaofonning
4. Calendering, Analysis of calenderi~g
5. Rotational Moulding
6. Compression moulding
7. Transfer moulding8. Processing Reinforced thermoplasti~s & themosets
9. The effects of pro~essing

(al Microstructural Ch"llges
(n) Shrinkag",& ,li::ltortlon
(0) ResidulI.l stre5sez

Recommonded r~oks
1. Science & Technology of Polymer films, O.J. Sweeting,

Vol. II, Noyeg, 1971
2. Pulp and P8per- Cherolc!l.l Technology

Vol. I. II, Ill, J,P. Case)', 31'0.Ed. Inten~clence, 19813.
3. Polymer Processes, Interscience. C.E. Schildnecht, 1856.
4. Encydopedia of Polymer Science and Technology, Vol. 1 to

XIV, H.I!'. Mark and N. Gaylord, Interscience. 2nd Ed. 1988.
5. Rubber TechnolOgy, C.M. Blow, Butter Horth, London, 1980.
6. Plastics Engineering, R.J. Crawfold. l1axwell- Maxmillon

International Edi.
PCR 41:13; INDUSTRIAL POLYMERS - II

,
•

Recommonded Books

Manufacture. properties and ap;>11Gations (.f the
classes of polymer5.
1. Polyvinyls.
2. Polystyrene and copolymers
3. Fluorocarbon Polymers
4. High performance thermoplastics
5. P0lyamides
6. Polyolefins

following

1. Introduction to Polymer Chemistry - ?B.Seymour &
C.Carrihar. McGraw Hill.

2. Text book of polymer science - Billreeyer
3. Encyclopedia of polymer science - H.Mark.
4. Polymer Technoogy - D.C.Miles Chemical Publishing Co"

York.
PCR 41:14 ; Special Laboratory - II
1. Mastication & Vulcanization of ru~bers using two roll mill.
2. Compression moulding of thermoplastics
3. Injection moulding of thermoplasti,-,'l
4. Extrusion
5. Calendering
6. Coating on polymer films
7. Analy~ing the coated film
B. Lamination making of polymer films

=1:1=0'"
JBB/POLYMER.SYL
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