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Honor’s Degree Programme

Eligibility for admission to B.Sc. (Hons) in Polymer Science: 
► B.Sc. degree with Chemistry/Polymer Chemistry as one of the subject  

     with a minimum of 45% marks for General Merit (GM) candidates and 40% for SC/ST 
     candidates.
OR
► B.Sc. degree with an Add-on Diploma in Chemistry.
A candidate has to complete a total of 40 credits covering the concerned discipline of study, trans-border/cross discipline of study and at least one open elective as detailed below:

	Sl. No.
	Scheme of study
	Credits

	1.
	Core (Hard core &/or Soft core) in the concerned discipline of study
	16

	2.
	Soft core or electives in the trans-border/cross discipline of study
	8-12

	3.
	Open elective entirely from different discipline of study
	2-4

	4.
	Balance has to be covered in terms of electives or soft cores from discipline of study or related discipline of study.
	---


Master’s Degree Programme
Eligibility for admission to M.Sc. in Polymer Science: 

► B.Sc. (Hons) in Polymer Science
OR

► B.Sc. with Post-Graduate diploma in Plastic Processing and Testing (PGD-PPT) of CIPET.

OR

► BE with Post-Graduate diploma in Plastic Engineering (PGD-PE) of CIPET.

OR

► BE Polymer Science.

A candidate has to complete a total of 36 Credits covering the concerned discipline of study, trans-border/Cross disciplines of study, one project work as detailed below:

	Sl. No.
	Scheme of study
	Credits

	1.
	Core (Hard core) in the concerned discipline of study
	8-10

	2.
	Soft core or electives in the trans-border/cross discipline of study
	4-8

	3.
	Elective from the discipline of study
	4-8

	4.
	One Term-Work/ (Project Work)
	4/8

	5.
	One self study elective in the area of project work
	0/3/4

	6.
	Balance, if any, has to be completed in terms of electives or soft cores from discipline of study or related discipline of study.
	---


UNIVERSITY OF MYSORE, MYSORE

SCHEME OF STUDY AND EXAMINATION
POLYMER SCIENCE

B.Sc (Hons.,) 
HARD CORE
	Sl.

No
	Subject

Code

No
	Subject
	CREDITS
	TOTAL CREDITS
	Contact Hours/Week
	Total Hours

	
	
	
	L
	T
	P
	
	L
	T
	P
	

	01
	H1
	Principles of Polymer Chemistry
	2
	0
	2
	4
	2
	0
	4
	6

	02
	H2
	Polymer Compounding
	2
	2
	0
	4
	2
	4
	0
	6

	03
	H3
	Polymeric materials
	2
	0
	2
	4
	2
	0
	4
	6

	04
	H4
	Polymer Characterisation
	2
	2
	0
	4
	2
	4
	0
	6


SOFT CORE
	Sl.

No
	Subject

Code

No
	Subject
	CREDITS
	TOTAL CREDITS
	Contact Hours/Week
	Total Hours

	
	
	
	L
	T
	P
	
	L
	T
	P
	

	01
	S1
	Physical chemistry of polymers
	2
	2
	0
	4
	2
	4
	0
	6

	02
	S2
	Structure – Property relationship in polymers
	2
	2
	0
	4
	2
	4
	0
	6

	03
	S3
	Chemistry of High Polymers
	2
	0
	2
	4
	2
	0
	4
	6

	04


	S4
	Engineering Plastics
	2
	2
	0
	4
	2
	4
	0
	6

	05


	S5
	Term Work
	0
	1
	3
	4
	0
	2
	6
	8


ELECTIVES
	Sl.

No
	Subject

Code

No
	Subject
	CREDITS
	TOTAL CREDITS
	Contact Hours/Week
	Total Hours

	
	
	
	L
	T
	P
	
	L
	T
	P
	

	01
	E1
	Polymer Identification & Analysis
	1
	1
	0
	2
	1
	2
	0
	3

	02
	E2
	Polymer Physics & Rheology
	1
	1
	0
	2
	1
	2
	0
	3

	03
	E3
	Natural Polymers
	1
	1
	0
	2
	1
	2
	0
	3

	04


	E4
	Inorganic Polymers
	1
	1
	0
	2
	1
	2
	0
	3

	05


	E5
	Biodegradable Polymers
	1
	1
	0
	2
	1
	2
	0
	3


	06
	E6
	Flocculants & Dispersants
	1
	1
	0
	2
	1
	2
	0
	3


	07
	E7
	Packaging Materials
	1
	1
	0
	2
	1
	2
	0
	3


M.Sc. POLYMER SCIENCE
HARDCORE
	Sl.

No
	Subject

Code

No
	Subject
	CREDITS
	TOTAL CREDITS
	Contact Hours/Week
	Total Hours

	
	
	
	L
	T
	P
	
	L
	T
	P
	

	01
	H1
	Polymer Testing
	2
	2
	0
	4
	2
	4
	0
	6

	02
	H2
	Principles of Polymer Processing
	2
	2
	0
	4
	2
	4
	0
	6

	03
	H3
	Project Work
	0
	1
	7
	8
	0
	2
	14
	16


SOFTCORE
	Sl.

No
	Subject

Code

No
	Subject
	CREDITS
	TOTAL CREDITS
	Contact Hours/Week
	Total Hours

	
	
	
	L
	T
	P
	
	L
	T
	P
	

	01
	S1
	Specality & Functional Polymers
	2
	2
	0
	4
	2
	4
	0
	6

	02
	S2
	Surface Coatings & Adhesion Technology


	2
	2
	0
	4
	2
	4
	0
	6

	03
	S3
	Nano-science
	2
	2
	0
	4
	2
	4
	0
	6

	04
	S4
	Blends & Composites
	2
	2
	0
	4
	2
	4
	0
	6

	05
	S5
	Rubber Technology
	2
	2
	0
	4
	2
	4
	0
	6

	06
	S6
	Polymer Membranes & Drug Delivery
	2
	2
	0
	4
	2
	4
	0
	6

	07
	S7
	Adhesive Materials
	2
	2
	0
	4
	2
	4
	0
	6

	08
	S8
	Fibre Technology
	2
	2
	0
	4
	2
	4
	0
	6

	09
	S9
	Industrial Economics 


	2
	2
	0
	4
	2
	4
	0
	6

	10
	S10
	Industrial Management


	2
	2
	0
	4
	2
	4
	0
	6


ELECTIVES
	Sl.

No
	Subject

Code

No
	Subject
	CREDITS
	TOTAL CREDITS
	Contact Hours/Week
	Total Hours

	
	
	
	L
	T
	P
	
	L
	T
	P
	

	01
	E1
	Smart Polymeric Systems
	1
	1
	0
	2
	1
	2
	0
	3

	02
	E2
	Trends in Polymer Applications
	1
	1
	0
	2
	1
	2
	0
	3

	03
	E3
	Bio-materials
	1
	1
	0
	2
	1
	2
	0
	3

	04


	E4
	Polymer Spectroscopy
	1
	1
	0
	2
	1
	2
	0
	3

	05


	E5
	Plastic Waste Management
	1
	1
	0
	2
	1
	2
	0
	3

	06
	E6
	Latex and Foam Technology
	1
	1
	0
	2
	1
	2
	0
	3

	07
	E7
	Conducting Polymers
	1
	1
	0
	2
	1
	2
	0
	3


OPEN-ELECTIVES
(For non-Polymer Students Only)

	Sl.

No
	Subject

Code

No
	Subject
	CREDITS
	TOTAL CREDITS
	Contact Hours/Week
	Total Hours

	
	
	
	L
	T
	P
	
	L
	T
	P
	

	01
	E1
	Fundamentals of Polymer Science
	1
	1
	0
	2
	1
	2
	0
	3

	02
	E2
	Basics of Polymer Processing
	1
	1
	0
	2
	1
	2
	0
	3

	03
	E3
	Polymer Analysis & Evaluation
	1
	1
	0
	2
	1
	2
	0
	3

	04


	E4
	Chemistry of Paints & Surface Coatings
	1
	1
	0
	2
	1
	2
	0
	3

	05


	E5
	Basic Fibre Science
	1
	1
	0
	2
	1
	2
	0
	3

	06
	E6
	Rubber Science & Technology
	1
	1
	0
	2
	1
	2
	0
	3

	07
	E7
	Introduction to Polymer Composites
	1
	1
	0
	2
	1
	2
	0
	3

	08
	E8
	Industrial Polymers
	1
	1
	0
	2
	1
	2
	0
	3

	09
	E9
	Flocculants & Dispersants
	1
	1
	0
	2
	1
	2
	0
	3

	10
	E10
	Smart Polymeric Systems
	1
	1
	0
	2
	1
	2
	0
	3

	11
	E11
	Packaging Materials
	1
	1
	0
	2
	1
	2
	0
	3


B.Sc. (Honours)

HARD-CORE
1. Principles of Polymer Chemistry

2. Polymer Compounding
3. Polymer Materials
4. Polymer Characterization 

SOFT-CORE

1. Physical Chemistry of Polymers

2. Structure-Property Relationships in Polymers
3. Chemistry of High Polymers 

4. Engineering Plastics

5. Term Work

ELECTIVES

1. Polymer Identification and Analysis

2. Polymer Physics and Rheology
3. Natural Polymers

4. Inorganic Polymers

5. Bio-degradable Polymers

6. Flocculants and Dispersants

7. Packaging Materials

PRINCIPLES OF POLYMER CHEMISTRY
Sub. Code:



                                                       Exam Hours: 02

                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 
 2 Questions from part B (2 out of 3,   2X5 = 10 marks),
 3 Questions from part C (3 out of 5,   3X8 = 24 marks).

.

Unit 1:    General - Introduction to polymers with emphasis on important concepts such as 

                monomer, functionality and physical state (amorphous and crystalline), classification 

                of polymers on the basis of source, elemental composition, heat, pressure, chemical 

                reactivity, chemical/monomer composition, geometry and stereo regularity. Concept of  

                molecular weight, Nomenclature of Polymers.    
    

     




     





    Unit 2:    Chemistry and Mechanism of Polymerization - Definition of polymerization, factors 

                 affecting polymerization, Addition polymerization (free radical, ionic and co-

                 ordination polymerizations), Condensation polymerization-molecular weight in 

                 step growth polymerization, Ring opening polymerization. Redox Polymerisation, Living  

                  radical polymerization, 
                 Copolymerization –co-polycondensation (with examples). Plasma polymerization, 

                 Photo polymerization, Electrochemical polymerization, Metathesis polymerization, 

                 Group transfer polymerization.


Unit 3:   Reactions of synthetic polymers -chemical modification; preparation of polymer 

               Derivatives, ATRP, Macromers in polymer synthesis. Isolation and purification of  

               polymers, Polymer fractionation: Fractional precipitation technique, Partial dissolution 
               (extraction) technique

Unit 4:   Methods of Polymerization – Bulk, solution, precipitation polymerization, 

               Suspensions, emulsion, melt polycondensation, interfacial polymerization, solution 

               polycondensation, solid phase, gas phase and (formulation, mechanism, properties of

               the polymer produced advantages and disadvantages of each technique).
.       


References:-
1. Introduction to polymers - R.J.Young & P.A.Lovell, Chapman  & Hall, London.

2. Text book of Polymer Science -  Fred  W.Billmeyer,  J.R.John  Wiley & Sons, New York.

3. Principles of Polymer Systems - F. Rodrignek, McGraw Hill, N.Y.

4. Polymer Chemistry - Seymour & Carreher,  Marcel Dekkar, NY.

5. Principles of Polymerization - Odian G. , Wiley Inter Science, New Delhi

6. Polymer Science   - Gowarikar, Wiley Eastern Ltd. New Delhi

7. Fundaments of Polymer Science and Engineering - Anil Kumar & S.K.Gupta, Tata Mc Graw Hill,   New Delhi

8. Introduction to polymerization chemistry, G.S. Mishra, Wiley Eastern Ltd., New Delhi.

Polymer compounding

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1: Introduction - Limitations of raw polymer (plastics and elastomers) materials – need for                   compounding. Properties and technical requirements of additives. 


Compounding additives – Classification, role, mechanism, suitability and examples of following additives. 

a) Additives which assist processing – stabilizers, lubricants, processing aids, etc.

b) Additives which modify mechanical properties – plasticizers, reinforcing fillers, toughening agents or impact modifiers, etc.
Unit 2:
a) Additives which reduce formulation costs – fillers, extenders, etc.

b) Additives, which modify surface properties – anti- static agents, anti wear additives, adhesion promoters, anti-slip additives, etc.

c) Additives modify optical properties – colorants, pigments, optical brighteners, etc.

d) Anti-aging additives – UV absorbers, antioxidants, etc.

e) Other additives – blowing agents, flame retardant, specialty additives, etc.

f) Vulcanizing agents

Unit 3: Compounding – criterion, cost – quality balancing. 





             Compounding procedures for different polymers and products.                             

             Curing characteristics.

Unit 4: Compounding machineries and parameters – Different types of mixing role mills,

             Internal mixers and solution mixers.                                                                                                                                          

             Testing and evaluation of compounds. 






Reference:
            1. Plastic materials – Brydson.

2. Rubbery materials and their compounds – Brydson.

3. Rubber technology and manufacture – C.M. Blow.

4. Rubber technology – Morice Morton.

5. Plastic additives – Gachtor /Muller.

6. Handbook of plastic materials and technology – I I Rubin.

7. PVC technology – Titow.

8. Plastic additives and modifiers hand book – Van Nostrand Reinhold.
Polymeric materials

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1: Introduction- polymers as materials, comparison of plastics with conventional materials 

             like metals alloys ceramics etc. Classification of polymers / plastics, structural aspects, 

             manufacture properties and applications of the following: 
             
      

Unit 2: Thermoplastics- Polyolefins and allied polymers, Vinyl polymers, Styrene and its     

             copolymers, Acrylics, Polyamides, Polyesters, PU, Fluoropolymers, Cellulose,  

             Polycarbonates, Polyacetals, PES, PEI, PEEK.                                                                                                                                                                                                                     

Unit 3: Thermosets- PF, MF, UF, Epoxy resins, 

             Unsaturated polyester, Vinyl esters, Cyanate esters, Furan resins and silicone polymers. 

Unit 4: Elastomers- Natural Rubber, isoprene rubber, butyl rubber, Nitrile rubber, chloroprene 
             rubber and Styrene-butadiene Rubber, EPDM, Vulcanization, Rubber chemicals.                   





                  





Reference:-
1. Plastic materials –Brydson.

2. Rubbery materials and their compounds – Brydson.

3. Rubber technology and manufacture – C.M. Blow.

4. High performance polymers, their origin and development- R.B. Seymour and G.S.   

    Krishenbaum.

5. Hand book of plastics materials and technology – Rubin.

            6. Plastics in Packaging – A.S.Athalye (Tata Mc Graw - Hill Publishing 

               company, New Delhi).
Polymer Characterisation

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1. DSC: Instrumentation, theory, practice and applications of   Thermal analysis :  DSC:  

             physical transitions, melting thermograms, heat of fusion and degree of crystalanity or 
             isotacticity. Random copolymer structure. Block copolymer structure. Polymer mixture 
             melting point depression by diluents, crystallization, melt crystalisation, cold crystalisation.  

             Glass transition- crystal-crystal transition. Chemical  reactions- curing, polymerisation. 

             Kinetics of Curing (Broido’s Method, Kissinger’s Method), Plasticizer effect.  

UNIT 2 TGA:  Determination of degradation kinetic parameters. Method of Freeman and Carrol 

            Methods involving maximization rates. Method of multiple heating rates. Method of 

            variable heating rate for a single thermogram. Estimation of thermal stability from TGA 

            curves. Quantitative methods- semiquatitative and qualitative methods, thermal degradation    

            behavior of some polymers by TGA methods. Kinetics of Thermal degradation, IPDT, OI, 

            Purity, Fiber content, Composition of compounded rubber.                                                     
Unit 3. Chromatography – GC, GPC and HPLC – analysis of the purity of monomers, additives, 

             Principle’s of GPC, Mechanism of separation, Theory and Technique, Instrumentation, 

             Molecular Weight Distribution(MWD), Purity and Composition. 

UNIT 4. Polymer Morphology: Optical microscopy, TEM. SEM, AFM, 
               X-ray diffraction analysis: Wide angle X-ray scattering (WAXS) and small angle X-ray 

               scattering (SAXS), Analysis of molecular structure of simple polymers, Chain  

               conformation, Chain packing, Disorder in crystals, Degree of crystalinity, Micro-structural 

               parameters, Degree of orientation.Basic principles of TMA and DMA.
Reference:-
1. Thermal charactrisation of polymeric materials – E.A. Turi.

2. Analysis of polymers – an introduction- T.R.Crompton.

3. Instrumental methods of analysis – Willard, dean and merit.

4. Polymer charactrisation – D. Cambell and J.R. White.

5. Experimental methods in polymer chemistry – J.F. Rabek.

6. NMR Frank A.Bcovey

Physical chemistry of polymers
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1: Thermodynamics of polymers solutions: introduction to thermodynamics- Maxwell 

              relations, Gibbs Helmholtz equation. Clauses- clyperon equation. Vant hoffs equation. 

             Third law of thermodynamics and its validity. Entropy and probability. Partial molar 

             quantities, methods of calculation. Ideal and non-ideal solutions. Thermodynamic 

              criteria of polymer solubility, solubility parameter. 

Unit 2: Flory Huggins theory. Entropy of mixing, Enthalpy of mixing, Thermodynamic of 

             dissolution of polymers and their structures. Dilute solution theory based on excluded 

            volume. Partial molal quantities- partial molal volume and partial free energy and related 

            equations. Thermodynamics of dilute ideal and non-ideal solutions. Thermodynamic 

             properties, second virial coefficients.Perturbation Theory and closed expressions. Second 

            virial co efficients  real polymer chains. Third Virial co efficient lattice theories.  

Unit 3: Phase equalibra: thermodynamic derivation of phase rule. Theory of binary system. 

             Solid liquid equalibria. Thermal analysis. Simple eutectic system. Systems with 

             compound formation. Solid solutions. Three compound systems. Brownian plots. 

             Systems involving two solids and a liquid. Partially miscible three liquid systems. 

             Theory of polymer fractionation. The nature of the crystallinity state in polymers. 

Unit 4: Radiation chemistry of polymers, Effect of radiation on polymers, Structure and properties, 

             Theory of polymer swelling, swelling of non-ionic network system. Swelling of ionic 

             network, IPN’s: Networks, Sequential, Simultaneous, Full and Semi IPN’s, Thermoplastic 
             IPN’s.              

Reference:-
1. Principles of polymer chemistry – P.J. Flory.

2. Macromolecules in solution – H.merawetz.

3. Principles of polymer science – G. Odian.

            4. Polymer colloids, A comprehensive Introduction: Rober M. Fiteh   

               (Academic Press)
Structure-Property relationship in polymers

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1. Polymer properties  - approach and the concept.  

       Chemical structure of polymers – Introduction, shapes and energy consideration, 

       copolymers, heteroatomic polymers.
      Physical structure of polymers – introduction, melt viscosity, interchain and 

      intrachain forces; glass transition temperature; crystallinity; elastomers, fibers, 

      plastics and their correlation with Tg and Tm (structural features). 
 

      Physical properties of polymers in relation to chemical structure: volumetric  

       properties – volume and density, thermal expansion; calorimetric properties – heat 

       capacity, enthalpy and entropy; transition temperatures – Tg, Tm, and relationship 

       between Tg and Tm of polymers; solubility – the solubility parameter, solubility 

        limits. 

                                                                                     
Unit 2:  The crystallinity of polymers – molecular aggregation, molecular arrangement 
        in crystallites – polyethylene, syndiotactic vinyl polymers, PTFE, PVA, polyesters, 

        polyamides, polydienes,; the principles of crystallite structure, single crystals of 

        polymers, Determination, mechanism and kinetic treatment of crystalisation.                                                                                                 

        Properties of polymers in fields of force: mechanical (viscoelastic) properties, effect of 
        shape and structure on material properties like modulus of elasticity, tensile properties, 
        fracture toughness, impact strength, crazing, ductile-brittle transition. 


                                                             

        Influence of molecular structure on electrical and optical properties. 

Unit 3: Influence of the process variables, orientation, measurement, quantitative relationships for 
             some physical quantities after orientation, generalized stress-strain relationship for 
             polymers.                                                                                  
Unit 4:  Diffusion of gasses and vapors in polymers, Influence of molecular structure to predict the  

             properties of specialty polymers- water soluble polymers, oil soluble polymers, oil 
             insoluble polymers, flame retardant polymers, flexible polymers, water repellant polymers, 
             heat resistant polymers, transparent polymers.  
Reference:-                                                                                                                                  
1. Properties of polymers : correlation’s with  chemical structure by Van Krevelen, 

2. Polymers: structure and bulk properties – Patrick Mearos.

3. Structure properties relationships in polymers – Raymond B. Soymour and Charles E. Carraher, Plenum Press Newyork.

4. Plastics: how structure determines properties – Gruenwald.

5. Injection moulding theory and practice – I Rubin.

6. Polymeric materials by chermisinoff.

7. Injection moulding hand book by Rosato.

Chemistry Of High Polymers

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).

.

Unit 1: Basic Principles of Moleculer Weight : importance of molecular weight control. 

              Arthemitic mean-molecular weight average Mw, Mn, and Mv. Molecular weight 

             distribution and its importance from the point of applications, Determation of molecular 

            weight and its distribution-theory, procedure and problems. 
         

Unit 2: Polymerisation techniques: design criteria, Polymer reactors, gas phase 

             polymerisation, comparison of the above. Batch and continuous processes, Kinetics of  

             cross-linking reactions in thermosets and influence of additives. Kinetics of 

            Polymerization, addition, condensation, Redox polymerization and CFR polymerization. 

Unit 3: Introduction, Polymer Support materials, Styrene based polymers, Functionalization of 
            styrene based polymers via chloromethylation and other methods, Determination of 
            Functionalization in polymer supports.

            Polymer bound reagents

            Introduction, polymeric oxidizing reagents, oxidation-reduction reagents, polymeric     

            reducing agents, polymeric group transfer reagents, polymeric coupling agents, 

            miscellaneous reagents, Retardation inhibition, Chain transfer branching effect, control of 

            molecular weight, kinetics, chain length regulation and control, MWD, carothers equation.
Unit 4:
  Polypeptide synthesis on polymer support:


Introduction, Principles of Merrifield’s solid-phase peptide synthesis, supports for solid 
 phase peptide synthesis, linkage of first amino acid, protecting groups coupling of successive amino acids, cleavage of the resin-peptide bond, purification, peptides synthesis using polymeric active esters, Basics of oligoncleotide synthesis, oligosaccharide synthesis, sequencing of peptides and proteins.

Reference:  

1. Textbook of polymer science – F.W. Bilmeyer.

2. Polymer science – V.R. Gowrikar.

3. Plastic materials – brydson.

4. Manufacture of plastics –Vol. I and Vol. II Mayo and Smith.

5. Chemical process industries – Shrieve.

6. Rubber technology and manufacture – C.M. Blow.

7. Organic Chemistry and Synthetic Polymers by Lenz
8. Polymers as Aides in Organic Chemistry. N.K.Mathur, C.K.Narang, R.E.Williams, Academic Press, NY, 1980.

ENGINEERING PLASTICS

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks). 

Unit I:  Polymers for high temperature applications                                               

             Polymers for high temperature resistance– fluoro polymers – aromatic polymers–  

             heterocyclic polymers – polymers as building materials – ultrahigh fibres – aramids – 
             technora – carbon fibres.  
Unit II:  Genaral purpose Polymers: Chemistry, structure-property relationship of the following  

               polymers: Polyamides, EVA, EPDM, UHMW-HDPE, Polycetals.

UnitIII   High performance polymers: Chemistry, structure-property relationship of the following 

               Polymers: Aromatic ethers, Aromatic thioethers, Polysulfones, Polyether 

               sulfones, Polyimides, Bismeleimides, PEEK etc          
Unit IV    Polymers for biomedical applications                                                          

               Polymer for biomedical applications – polymers in dentistry – tissue adhesives – dialysis 
               membrane – blood oxygenators – bone cement – prostheses – biodegradable sutures – 
               control drug delivery systems.         
References:-

1. H.F. Mark (Ed), Encyclopedia of Polymer Science and Engineering, Wiley – Interscience, New York, 1991

2. L.L. Chapoy (Ed), Recent Advances in Liquid Crystalline Polymers, Chapman and Hall, London, 1985.
3. R.W. Dyson, Speciality Polymers, Chapman and Hall, New York, 1987.
4. C.P.Wong, Polymers for Electronic and Photonic Applications, Academic Press, New York, 1992.
TERM-WORK


Each student/group of two students shall undertake a project related to polymer science under the supervision of a faculty member and complete the same during the course of the final (even) semester. The thesis shall be submitted by the student/ group (of two students) before the commencement of the examination. The project report shall be evaluated by the Chairman BOS, Internal (Guide) and external examiner. A viva-voce shall be conducted jointly by the three examiners along with the theory and practical examination at the end of the course.
POLYMER IDENTIFICATION AND ANALYSIS
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
UNIT 1: Chemical methods: qualitative analysis and colour tests, End group analysis, Molecular weight, Vinyl content, Carboxyl, Epoxy, Acetyl, amino and hydroxyl content, Acid value, Iodine number, saponification value.

UNIT 2: Physical methods: R.I., Specific gravity, bulk density, MFI, Aniline point, Solution viscosity, water content, Surface area, Estimation of monomers, Ash content, Moisture content, DBP value and Sieve analysis.

UNIT 3: Identification of Polymers:

Rubbers, Flexible thermoplastics, Rigid thermoplastics, Thermosetting plastics.

UNIT 4: Analysis: Preliminary tests, Burning tests, Solubility tests, Elemental analysis, Transition temperatures, Chemical Tests.

References:-

1. Simple methods of Identification of Plastics-Hanser Publishers

2. Testing of Polymers-By Vishu Saha

3. Handbook of Analysis of Synthetic Polymers and Plastics-By J.Urbanski.

Polymer Physics and Rheology
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1: Structural morphology, dilute solution properties, thermodynamics, kinetics of chain and step polymers, concentrated polymer solutions and polymer melts, amorphous and crystalline state, glass transition, 
Unit 2: Nucleation and growth of crystals, cross-linked polymers and theory of rubber elasticity, mechanical behavior of polymers, 
Unit 3: Basic concepts of rheology: dependence of shear viscosity on temperature, pressure, molecular weight, flow curve, theory of linear viscoelasticity. Newtonian, Non-Newtonian and viscoelastic fluids, 
Unit 4: Continuum Theories and related models, non-Newtonian liquid flow through cylindrical pipes, couette flow, rheology of calendering and extrusion, viscometry, cone and plate viscometers.

Textbooks/Reference Books:-
1. Future Mechanics of Polymers, J.G Williams, Horwood, Chisester, 1984.

2. The Chemistry & Physics of Polymers, V.N. Kuleznev & V.A Shershnev, Mir Pub, Moscow,

1990.

3. Introduction to Polymer Physics, I.L Perpechko, Mir Pub, Moscow, 1981.

4. Physical Chemistry of Polymers, A. Tager, Mir Pub, Moscow, 1978.

5. Introduction to Physical Polymer Science, L.H Sperling, John & Wiley, 2001

6. Viscoelastic Properties of Polymers, 3rd Ed., J.D Ferry, Wiley, New York, 1980

7. Polymer Melt Rheology, F.N. Cogswell, Woodhead Publishing, 1983.

8. Rheology, Christopher W. Malosko, John & Wiley, 1980.

NATURAL POLYMERS

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1. Natural polymers: 

Classification, Biopolymers - introduction – functions – cotton, wool, Silk, paper, rubber, collagen hyaluroran- melanin, Lignin –Applications.
Unit 2. Structure of biopolymers:                                                                             

Proteins, nuclic acids and polysaccharides – the macromolecular structure and biological functions of polymers- primary, secondary, tertiary and quarternary structure of polymers – structure maintenance and transmission of the biological information- structure and enzymatic activity – mechano structural function of biopolymers- viruses and phages – living macromolecules
Unit 3. Cellulose and Related Polymers: 
Cellulose–sources–Structure–Regenerated cellulose, Cellulose nitrate, Celluloid, Cellulose acetate – Development–Preparation–Properties–Applications.
Unit 4. Polymer from Renewable Resource: Introduction – Monomers and Polymers from renewable resource materials: natural fibres, castor oil, natural gums, oleo chemicals, cashew nut shell liquid, carbohydrate derived monomers, furfural as a raw material for monomers and polymers.
REFERENCES:-
1. Principles of Bio-Chemistry – by Leninger.

2. Biological Chemistry – by Awapara.

3. Contemporary Polymer Chemistry – by H.R.Allcock and F.W.Lampe, Prentice-Hall Inc.
4. Organic Polymer Chemistry – by K.J.Saunders, 2nd Edition, Chapman & Hall.

5. Inorganic Polymers – by J.E.Mark, H.R.Alcock and R.West, Prentice Hall Publishers.

6. Polymeric Materials from Renewable Resources – RAPR Technology Ltd., 4 (7) 1991.J.M.Methven, Pergamon Press, New York (1991).

      7.    Polymer Applications of Renewable Resource Materials – by E.D. Carrahar and

             L.H. Sperling, Plenum Press, New York (1981). 

INORGANIC POLYMERS
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit  1:  Introduction.  Mineralogical type inorganic polymers. 

                Covalent inorganic polymers.  Polymeric sulfur—Silicone polymers—Silicone-

                 carborane polymers.  Posphonate polymers.  Polyazyl coordination polymers.  Organic 

                polymers with inorganic substituent grafts (basic principles only) (Ref:3 & 5).
Unit  2: General survey of inorganic polymers, Comparision of organic polymers with inorganic 
              polymers, Inorganic chains, rings and cages, fluorocarbons, 

              carbides, borazenes, isopoly and heteropoly acids and their salts, silicates, zeolites.

Unit  3: Polyphosphozenes: History, critical account of preparation, properties, structure and 

             applications, organo-metallic, co-ordination polymers (phthalocyanine)

Unit  4: Polysiloxanes and polysilanes: Introduction, synthesis, properties, structure and 

              applications, Technology, Fluorocarbon polymers.
References:-
1. Inorganic Polymers – by J.E.Mark, H.R.Alcock and R.West, Prentice Hall Publishers.
2. Contemporary Polymer Chemistry- By J.E.Mark, H.R.Alcock and F.W.Lampe, Prentice Hall Publishers, 3rd Edition; 2005.

3. Introduction to Polymer Chemistry-by Charles E.Carroher Jr., CRC Press, Taylor & Francis, Boca Raton, 2010.

BIO-DEGRADABLE POLYMERS

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit I: Historical background, types of degradation in polymers: thermal, oxidative, photo and biodegradation, Total degradation vs. partial (incomplete) degradation, degradation mechanisms, process technology for biodegradable polymers, 

Unit 2: Principles of biodegradation: Introduction–modes of biological degradation–enzymatic degradation of biopolymers - microbial degradation of synthetic polymers.
Starch-based products, additives for biodegradation, Production biodegradable films: selection of base polymer, active additive, process description.

Unit 3: Synthetic Biodegradable polymers                                                             
Biodegradable polymers - Poly(lactides), Polyglycosides, poly (-caprolactone- modified poly (- caprolactone copolymer. Copolymer  of  1,4- butanediol  with  adipic  acid  and   sebacic   acid, -biodegradable polyamides –copolymers of (- amino acid  (glycine, serine ), ( - aminocaproic acid. Polyester urea – polyamide urethane - synthesis and properties of ( -polyglutamic acid, bacterial polyesters.  
Unit 4: Disposal of polymer waste:                                                                        

Disposal of solid polymer waste by biodegradation – composting (bioreactors), Ideal bioreactors – stirred tank reactor – Batch and continuous operations – Feed - Batch operation - plug flow reactor.
Market Evolution of Biodegradable polymers

Textbooks/Reference Books:-
1. Biodegradable Polymers & Plastics, M. Vert (Ed.), Royal Society of Chemistry, Cambridge,

1992.

2. Chemistry & Technology of Biodegradable Polymers, G.J.L Griffin (Ed.), Blackie Academic &

Professional, London, 1995.
 3. J.Guillet, Ed., Polymers and Ecological problems, Plenum Press New York, 1973.

4. W.Schnabel Polymer Degradation – Principles and Practical Applications, Hanser International, 1981
5. L.L.Hench, E.C. Ethridge Ed., Biomaterials – An Interfacial Approach, Biophysics and Biotechnology Series, Vol 4, Academic Press New York, 1982

6. Jens Nielsen and John Villadsen, Bio-reaction Engineering Principles, Plenum Press. New York, 1994

Flocculants and Dispersants

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
UNIT 1: Flocculants 

Introduction, Classification, Flocculation mechanism, Uses, Choice of optimum flocculants, Legal aspects, Economic aspects.                                   

UNIT 2: Dispersants and Disperse systems

Production of disperse systems, Stabilization of disperse systems, Stabilizers, Uses of dispersants.        

UNIT 3: Surfactants 

Properties and mode of action, Classification, Applications, Comparison of surfactants Vs 
dispersants, Chelants and precipitation inhibitors, Dispersants, Flocculants Vs dispersants.

            Emulsions, CMC and its importance in polymer chemistry.

UNIT 4: Polymer colloids: lyophilic and lyophobic colloids, dispersion ,coagulation, kinetics of       

            coagulation, practical applications,adsorption,polymer adsorption of macromolecular    

            materials. stability of colloidal latex.kinetic stabilility of electrically charged hydrophobic 

           colloids,kinetic stability of electrically neutral hyderphobic colloids, electrostatic 

           stabilization.
References:-

      1. Ionic Polymers-Edited by L.Holiday-Applied Science Publishers.

            2. Principles of polymer chemistry – P.J. Flory.

3. Macromolecules in solution – H.merawetz.

4. Principles of polymer science – G. Odian.

            5. Polymer colloids, A comprehensive Introduction: Rober M. Fiteh   

               (Academic Press)
PACKAGING MATERIALS
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
UNIT 1: Intoduction to plastics- versatility of plastics, advantages of plastic packing, plastic packaging application.

Packaging as a system- Elements of the system,  the total systems approach, package design, selection criteria for packaging materials, packaging equipment checklist, Reducing packaging costs.

UNIT 2: Plastic Films


Cellophane, polyethylene films, polystyrene films, polypropylene films, polyester films, polycarbonate films, A-pet films, foamed pet films, nylon films, ethylene vinylacetate films, polyvinylchloride films, fluro polymer films, multi layer films.

UNIT 3: Specialized packaging for food products


Retort packaging, retort pouch, plastic packaging in microwave ovens, ovenable food trays, ovenable board, A septic processing and packaging, A septic packaging applications, gas exchange techniques in packaging, vacuum and gas exchange techniques in packaging, vacuum and gas packaging, controlled atmosphere packaging, Modified atmosphere packaging composite packs.

UNIT 4: Sterilization system and Health


Care products, sterilization systems, sterile moulding technology, medical disposal packaging, packing of sterile pharmaceutical liquids with bottle pack-a septic system.

Packaging hazards and their Control


Types of hazards, static charge problems, dmaging factors and effects, pollution problems, packaging and the environment, favour/fragrance interaction with plastic.

References:-

1. Plastics in Packaging, By A.S.Athalye.
M.Sc. POLYMER SCIENCE

HARD-CORE
1. Polymer Testing 
2. Principles of Polymer Processing
3. Project Work

SOFT-CORE
1. Speciality and Functional Polymers
2. Surface Coatings and Adhesion Technology
3. Nano-Science
4. Blends and Composites
5. Rubber Technology
6. Polymer Membranes & Drug Delivery

7. Adhesive Materials

8. Fibre Technology

9. Industrial Economics 

10. Industrial Management

ELECTIVES
1. Smart Polymeric Systems
2. Trends in Polymer Applications
3. Bio-Materials
4. Polymer Spectroscopy
5. Plastic Waste Management
6. Latex and Foam Technology
7. Conducting Polymers
                   Polymer Testing

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1. Introduction – need for testing, need for standards and specifications, national and 

             international standards, quality control, limitation of test data, accuracy and validity of 

             best methods. Specimen preparation and conditioning, shape and size of test specimen, 

             standard for test specimen preparation like moulding machining stamping and punching 

              of specimens, conditioning of specimen. 

Unit 2. Mechanical properties :

a) Short term strengths: tensile properties, compression properties, flexural properties, shear properties, impact resistance, toughness, tear resistance, abrasion resistance and hardness. 

b) Long term strengths: dynamic stress and strain properties and their measurements, creep, stress relaxation, fatigue properties, flexing, and resilience     
Unit 3. Flammability properties: oxygen index, critical temperature index, smokes density 

             flammability test, ignition properties, and surface burning characteristics.

             Electrical properties: insulation resistance, volume resistively, surface resistively, break

            down voltage, dielectric strength, arc Resistance, dielectric constant, power factor. 

            Optical properties: gloss, haze, refractive index, and degree of yellowness, 

             transmittance, photoelectric properties, and color. 
Unit 4. Miscellaneous properties: MFI, MVI, specific gravity, bulk density, ESCR, weathering properties, toxicity, resistance to chemicals, abrasion, tearing, Co-efficient of friction, VST, HDT, Nondestructive testing methods. 

Polymer product testing: Films, Pipes, Containers, Laminates, Adhesives, Tyres and Tubes.




     
Reference:
1.Hand book of plastics test methods – R.P. Brown.

2.Hand book of rubber test methods – R.P. Brown.

3.Plastics testing technology hand book – Vishu shah.

4.Rubber and plastics testing – Klucknow, Chapmen and hall.

5.The properties and testing of plastics.

6.ASTM and IS standards.

7.Testing of plastics and elastomers in handbook of plastics and elstomers – Harper, McGraw Hill.

PRINCIPLE OF POLYMER PROCESSING

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1. Polymer rheology: Viscous flow kinetic theory of elasticity, viscoelasticity, application 

            of rheology in polymer processing 

                    


   


Principles of polymer processing Introduction to processing, need for processing, and 

             requirements for processing. The following areas are to be covered in brief. 

Unit 2.  Processing of thermoplastics: Raw material – types of forms, products, and 

             applications. Moulding – compression mounding, injection moulding, blow moulding, 

             rotational moulding, thermoforming. Extrusion – coextrusion, film extrusion, pultrusion, 

             calendaring, casting, coating.. 





Unit 3.
Processing of thermosets : 

            Raw materials, compression moulding, transfer moulding, injection moulding, moulding  

            of DMC and SMC and other thermoset processing operations.

Unit 4.Specialised molding process

            Reaction Injection Moulding ( RIM)- Principle and Application  

Structural reaction injection molding,gas assist injection,resin transfer molding, 

            foaming, laminates

Reference:-
1.Plastic technology – Pattern W.J., D.B. Pavaporwall, Bombay.

2.Polymer plastics technology and engineering vol. II – Naturman, L.M.dekkar (1979).

3.Polymer science, a material science K.B. vol. I and II – Jankins, A.D.

4.Principles of polymer processing –Fenner R.T.

5.Synthetic rubber – G.S. Witby,

6.Essential fiber chemistry – Mery E. Carter, Marcel Decker.
PROJECT WORK


Each student/group of two students shall undertake a project related to polymer science under the supervision of a faculty member and complete the same during the course of the final (even) semester. The thesis shall be submitted by the student/ group (of two students) before the commencement of the examination. The project report shall be evaluated by the Chairman BOS, Internal (Guide) and external examiner. A viva-voce shall be conducted jointly by the three examiners along with the theory and practical examination at the end of the course.
Specialty and Functional POLYMERS
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1. High Temperature and fire resistant polymers:  Liquid crystal polymers:  smectic, 

             nematic, cholestric crystals, theromotropic main chain liquid crystal polymers, side chain 

             liquid crystal polymers, chiral nematic liquid crystal polymers, Properties of Commercial 

            LCPs. electro active polymers: Filled polymers, EMI shielding, Electrochromic devices, 

            sensors photo conductive polymers, conductive coating, inherently conductive polymers, 

            Doping conducting mechanism, Rechargeable batteries. Electro-chromic devices,sensors,microelectronics,electrostatic discharge devices.      

Unit 2. Polymers in photo-resist applications, negative photoresists, positive photoresists, plasma 

             developable photoresists, photoresists applications for printing, Polymers in Fiber optics, 

             Ploymers in Nonlinear optics, Polymers in adhesion, degradable polymers, Dendritic 


 polymers.   










Unit 3. Ionic Polymers, ionic cross linking, ion-exchange, hydrophilicity, ionomers different 

             types), polyelectrolytes, applications,optical information storage,ionomers,scavenger resins 

             ,medical related applications,telechilic polymers. 

Unit 4. Principles and applications of Micro-encapsulation, Process for micro-encapsulation and applications, Functional fillers and Functional colorants, Dendritic polymers, Nanocomposites.
References:- 

1. Plastics Technology hand book, Manas chanda and Salil K Roy,  (4th edition), CRC press, New York. 
Surface Coating and Adhesion Technology

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1: Industrial coating resins- Synthesis, properties, formulations and applications as coatings of the following resins to be discussed. Alkyds and polyesters, phenol formaldehyde, silicon resin, epoxy resin, chlorinated rubber, polyurethanes and acrylic resins
Unit 2: Pigments & their dispersion - Manufacturing and properties of organic and inorganic pigments. Factors affecting dispersions, preparation of pigment dispersion, grinding equipment.
Unit 3: Coating processes - (a) Surface preparation: mechanical cleaning, solvent cleaning, alkali cleaning and acid pickling. Chemical conversion treatment.

(b) Coating application: mechanism of film formation

(i) Applying processes: brushing, dip coating and flow coating, curtain coating, roller coating and spray coating

(ii) Fixation

(iii) Curing: Physical, chemical and oxidative

(c) Factors affecting coating properties
Unit 4: Testing and evaluation of coatings – Physico- mechanical, optical, and environmental.

      Application of paints- Appliance finishes, automotive finishes, coil coating, can coating, marine  

      coating and aircraft coating.
References:-

1. Organic coatings; Science and Technology - Swaraj Paul

2. Handbook of Plastics, Elastomers and Composites - Charles A Happer

3. Formulation of organic coatings- Geynes N.I.Van Nonstrand Co.

4. The technology of paints, Varnishes and lacquers-Ed.,  by Morgan & Martens, Reinhold

5. Hand book of Adhesive technology, Pizzi, A. (ed); Mittal, K.L. (ed), Marcel Dekker, New York, 1996.
6. Adhesion and adhesives technology: an introduction, A.V. Pocius,  Hanser/Gardner, Munich, 1997.

7. Adhesion and Adhesives - Science and Technology, Kinloch, A.J., Chapman and Hall, 1987.

         8. Malashey.
Nano science

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1. Introduction: Introduction to nanotechnology, definition, types, classification, surface 

             modification of nanoclay  with different organic compounds and their properties.  

             Nanomaterials synthesis, chemical approaches, molecular switches 

             Nanowires- synthesis, properties, characterization and applications   

             Nanoparticle,  Nanoplatelet,  Nanofiber reinforced composites 
Unit 2. Techniques used for the characterization of nocomposites; Preparative methods and 

               morphological study- Intercalation of polymer or pre-polymer from solution, In situ 

               intercalative polymerization method, Melt intercalation

Unit 3. Nanocomposite properties- Mechanical properties, Dynamic mechanical analysis, 

               Tensile properties, Flexural properties,  Heat distortion temperature, Thermal stability, 

               Fire retardant properties, gas barrier properties, conductivity, Optical transparency, 

               Biodegradability of biodegradable polymers-based nanocomposites 

               Crystallization behavior and morphology of Nanocomposites – Rheology,  Melt   

               rheology and structure–property relationship
Unit 4. Carbon nanotubes (CNTs)-  chemistry, types, structure, properties and applications. 

               Comparison of CNT properties with graphite fibers, preparation of CNTs, purification,

              surface modification of CNTs,  properties- mechanical, thermal, morphological, 

              electrical properties. 







              Methods of fabrication of CNT-polymer composites, properties of CNTs composites, 

              characterizations of Nanocomposites by x-ray, electrical, thermal, optical, Raman 

              spectra and TEM. Application of CNT-polymar composites  

TEXT BOOKS:

1. Polymer layered silicate and silica nano composites, Y.C. Ke, P. Stroeve and F.S. Wang, Elsevier, 2005.

2. B. K. G. Theng. Formation and properties of clay-polymer complexes. Elsevier, Amsterdam, 1979.

3. B.K.G. Theng. Chemistry of clay-organic reactions. Wiley, New York, 1974.

4. V.Chirala, G.Marginean, W.Brandl and T.Iclanzan, Vapour grown carbon nanofibres-polypropylene composites and their properties in Carbon nanotubes edited by V.N. Popov and P.Lambin, p.227, Springer (2006), Netherlands.
5. Recent Advances in Polymer Nanocomposites; Editors: S. Thomas, G.E. Zaikov and S.V. Valsaraj,  CRC Ptress, 2009

6. Progress in Polymers Nanocomposites Research Editors: Sabu Thomas, Gennady E. Zaikov See web site address: Novapublishers, 2009

BLENDS AND COMPOSITES

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1: Polymer Blends: Definition, difference between polymer blends and alloys, classification of

polymer blends and alloys, principle of polymer compatibility, miscibility effect of molecular

structure on polymer-polymer interaction, thermodynamics of polymer-polymer mixing,

Blend morphology & characterization.

Commercial blends and applications: toughened polymers, PBA in LCP, PBA in fiber

composite, PBA in adhesions, high performance engineering PBA.

Unit 2: Polymer composite systems: Types of composites, reinforced thermoplastic, thermoset,

elastomer - resins (polyesters, epoxide, vinyl ester, phenol formaldehyde, polyimide,

semicrystalline and amorphous polymers - PEEK, PP, PEK, PBT, PC, ABC, nylon etc.)

additives, reinforcements (particulate, fibrous, gaseous).

Unit 3: Processing techniques: open mould, hand lay up spray up, vacuum bag moulding,

pressure bag moulding, autoclave moulding, closed mould, SMC, DMC, RTM. Continuous

manufacturing process- pultrusion, filament winding, centrifugal casting. Application

(sandwich constructions- aircraft, racing cars, helicopter rotor blades etc.)

Unit 4: Mechanical behaviour of composites: Analysis of continuous fibre composites, and short

fibre composites. Deformation behaviour of single ply and laminates. Creep, Fatigue

Impact. Electrical and thermal properties.

REFERENCES/ Text Books:
1. Paul D.A., and Newman S., "Polymer Blends", Academic press.

2. Dyson, R.W., "Engineering Polymers", Blackie, 1990.

3. Crawford, R.J., Plastics Engineering, Pergamon Press.

4. Richardson, T., Composites– a design guide industrial press Inc., New York, 1987.


5. Polymer engineering composites. Ed.M.O.W.Richardson,Applied science       publishers, 

    London.

6. Hand book of composites, G.lubin,Van Nostrand,New York,1982.

7. Mohar J.G et al SPI  Hand book of technology and engineering of Reinforced plastic composites, Van Nostrand,New York. Polymer blends, Paul D.R and Newman S .Academic


.

RUBBER TECHNOLOGY

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit I    Fundamentals of Rubber                                                                               

Criteria for a polymer to behave as a rubber – structure vs Tg, chemical, mechanical and electrical properties – polymerisation types and techniques involved in production of general purpose rubbers – ozone attack on  rubbers–  protection against oxidation - antioxidants – network  bound antioxidants, vulcanisation – effect of crosslink  density on  properties – role of  accelerators,  activators – non–sulphur vulcanisation systems
Unit II    Specialty  Rubbers                                                                                       

Heat resistant rubbers –polyisobutylene, butyl and EPDM rubbers –   solvent/oil resistant rubbers –nitrile, neoprene and chloroprene rubbers, EMA,ACM,  EVA – hypalon and chlorinated PE – high performance,  specialty and modified rubbers – fluorine containing and silicone rubbers, polyurethanes , polyethers, polysulphide, polyalkenomers and thermoplastic elestomers – reclaim, liquid and  powdered rubbers, ebonites. 

Unit III    Processing of Rubber                                                                                  

Rubber processing – mixing  operations – composition, concentration, stabilisation, coagulation, open mill mixing, internal and continuous mixers – forming operations – calendering – extrusion –spreading and moulding operations.

Unit IV   Manufacture  of  Tyres and Tubes                                                              

Rubber product manufacture – tyres – functions, requirements – basic design reinforcing systems –construction – manufacture – testing – tube manufacture– compounding for tyre and tube.           
   Belting, hoses and Footwear                                                                       

Belting and hoses – conveyor, transmission (V and flat ) belting.  troughing moulded, braided and hand–built hoses – compounding - footwear and ports goods – hot air vulcanized – compression moulded – direct moulded process for shoe bottoming – injection moulded sole and heel units – safety and antistatic foot wear – micro and macrocellular rubbers – expanding  rubber by nitrogen gassing and chemical blowing agents– tennicoit  rings

References:-
1. M.Morton, Rubber Technology, Van Nostrand Reinhold, 1987.
2. A. Whelan and K.S.Lee, Developments in Rubber Technology, Vol. 1 – 4,  Applied Science Publishers, London 1981.
3. A.K. Bhowmick and H.L.Stephens, Hand Book of Elastomers, Marcel  Dekker, New York, 1988.
4. J. A. Brydson, Rubbery Material and their Compound’, Kluwer Academic Publishers Group, 2001.

5. C. M. Blow and C.Hepburn, “Rubber Technology and Manufacture”,  2rd Edn.,Butterworths,  London, 1982.

6. A. Whelan, Injection Moulding Machine, Elsevier Publications, London, 1989.
Polymer Membranes and Drug Delivery

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1: Fundamentals of Membranes - Introduction to membranes– definition- classification of membranes- Homogenous dense membranes- Heterogeneous asymmetric membranes –thin film composite membranes – liquid membranes-ion exchange membranes –polymer selection for development of membranes-polymer selection for development of membranes polymer property-strength-viscosity-chemical resistance-processing temperature- factors membrane performance.

Unit 2: Development And Characterization of Membranes - Development of polymer membranes – modification – blending – crosslinking – grafting - copolymerization-characterization of membranes-solution techniques; viscosity, density, ultrasonic velocity-thermal methods; TGA, DSC, TMA – spectroscopy methods; UV,   FT-IR, NMR-optical methods; SEM, TEM and XRD.

Application of Membranes - Various applications and uses of membranes; Micro filtration –ultra filtration –Reverse osmosis-Gas permeation-Pervaporation-Nano filtration-Dialysis-electro dialysis.

Unit 3: Self-Assemblies As Promising Vehicles  For  Drug  Delivery - Introduction-various self assembled aggregates as carriers-surfactants Micelles-Liposomes-polymeric aggregates –polymeric Micelles-polyion complexes-functional properties of polymeric carriers- Morphological criteria-solubility and stability-Biocompatibility-drug loading and releasing characteristics-Biological aspects – pharmacokinetics at the systemic level – cellular uptake – release of drugs in the cell

Unit 4: Role of Polymers in Controlled Release of Drug Delivery - Introduction- currently available polymers; diffusion-controlled systems-solvent-activated systems–chemically controlled systems – Magnetically controlled systems –soluble polymers as drug carriers: pinocytosis- Ideal soluble polymers – Biodegradable or bioerodible polymers: Drug release by matrix solubilization- Erodible diffusional systems – Monolithic systems - Mucoadhesive polymers – polymer containing pendent bioactive substituents- Matrix systems. 

References:-
1. Pervaporation membrane separation processes – RYM.Huang, Elsevier Publications.

2. Introduction to Molecular Science, Second Edition – Petrmunk and Tejraj M.Aminabhavi.

3. Drug delivery systems (second edition) –Vasant V.Ranade, A.Mannfred Hollinger.

ADHESIVE MATERIALS
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit I      Adhesion mechanism                                                                                  
Definition and mechanisms of adhesion- mechanical interlocking – interdiffusion theories –adsorption and surface reaction. Surface topography, wetting and  setting, thermodynamic work of adhesion – influence of constitution on adhesion – interfacial bonding – coupling agents.                 


  

Unit II    Characterization of adhesives 
                                                                  
Principle of fracture mechanics, peel, Lap sheen and Butt tensile tests. Pull out  of an extendable fibre, various testing of adhesives, energy dissipation – plasticity – strength of elastomers. 

                                 
Industrial adhesives 





                                                   Inorganic adhesives – animal glues – caesin – starch – cellulosics. Principle of compounding – role of resin – fillers – antioxidants – accelerator systems.
Unit III   Adhesive types                                                                                                

Adhesive from natural, butyl, nitrile, styrene – butadiene – carboxylic polymers and neoprene rubbers, polysulphide, phenolic resin, epoxy, polyurethane,  polyvinyl acetate, polyvinyl alcohol, polyvinyl acetal, acrylic, high temperature silicone adhesives. Water based – pressure sensitive – hot  melt adhesives – anaerobic adhesives  
Unit IV    Applications of adhesives                                                                             

Adhesives for building construction, medical use, automobile industry bonded  and  coated  abrasives  – fabrics,  cyanoacrylate  based  adhesives, bonding technology for textile, metal, plastics, wood, paper and glass.
References:-
1. V.Cagle Charles, Handbook of adhesive bonding, McGraw Hill Book Company, New York, 1978.
2. R.L.Patrick, Treatise on adhesion and adhesives, Vol.5, Marcel Dekker Inc., New York, 1981
W.A.Lees, Adhesives in engineering design, Springer Verlag, Berlin, 1984.

3. D.M. Brewis and D.Briggs (Ed.), Industrial adhesion problems, Wiley-Interscience Publication, New York, 1985.
Fiber technology

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1: Production of Fibers: Principle, Technology, Advantages and disadvantages of the following techniques; Melt spinning, Dry spinning, wet spinning process, Electro spinning techniques. Drawing of fibers

Unit 2: Requirement of fibre forming polymers. Morphological structure of Cotton, Wool, Silk, Regenerated Cellulose, polyester, Nylon, PP, PAN, Definition of Textile terms, Types of Fibres, Deneier, Tenacity, Moisture content & Moisture regain, Crimp, Fabric property terms, Properties of Textile Fabrics: Electrical properties, Mechanical properties, Dyeability, Chemical stability, Crease resistance, Crease retention, Fabric stability, Wear resistance, Aesthetic factors, Comfort, Fibre after-treatments: Scouring, Lubrication, Sizing, Dying, Finishing, Textured yarn, Woven & Non-woven fabrics.
Unit 3: Protective clothing: Clothing requirements for thermal protection, ballistic protection, UV-protection, protection from electro-magnetic radiation and static hazards, protection against microorganisms, chemicals and pesticides. Design principles and evaluation of protective clothing.

Medical Textiles: Textiles in various medical applications. Application oriented designing of typical medical textiles. Materials used and design procedures for protecting wounds, cardiovascular application, sutures etc.

Unit 4: Sportswear: Clothing requirements for different sports. Development of highly functional fibres, yarns and fabrics for temperature control and moisture management. Stretch, bulky and light weight fabrics. 
References:- 

1. Fibre science and technology, ed. by V I Kostikov,  Kluwer Academic Publishers, 1995 

2. Man made fibers; Science and Technology, Edt. H.F.Mark, S.M.Atlas & Cerina., Inter Science publishers, New York. 

3. A text book of Fiber Science & Technology, S.P Mishra, New age international publishers,  

      New Delhi. 

Industrial ECONOMICs

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1: Basic principles of costing, Labour costing, Factory overhead cost, Costing methods, 
Unit 2: Stores organization, Budgetary controls, Marginal costing control functions, Cost reduction, Cost audit, Costing as related to mould and mouldings, Cost analysis, 
Unit 3: Accounting, Capital expenditure, 

Unit 4: Preparing records, Reports and statistics.
Textbooks/Reference Books:-
1. Industrial Engineering and Management, By Dr.O.P.Khanna

Publishers: Dhanpat Rai & Sons, Delhi.

Industrial MANAGEMENT
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1: Basic principles of organization, Forms of organization, Sole proprietorship, Partnership kinds, Joints stock companies, Characteristics types of companies, Memorandum and article of association, Capitals and shares, Debentures, Business management, Industrial ownership, Role of supervision, Wages, Incentives, Personal management, Factory law, Industrial psychology.

Unit 2: Project preparation, Project report, Selection of sites, Location of layout, Machinery and plant layout, Purchasing procedures, Stores management, Inventory control, Scheduling, Optimization of job undertaken, CPM/PERT, Sales promotion, Inspection and quality control, Financial control on capital and recurring expenditures, Wages, etc.

Unit 3: Total Quality Management (TQM) in production management, Introduction to market surveys and marketing strategies.

Unit 4: Entrepreneurship development program, Need for EDP, Entrepreneurial characteristics, Achievement motivation training, Government policies for starting small scale units, Agencies involved in small scale units, Planning for starting an unit, Information on government assistance/Bank finance, Technological information (Various agencies), Important machineries/Technology, Establishing a unit, Problems and procedures, Managing the units, Financial management in small scale unit, Production management in small scale unit, Marketing management in small scale unit, Personal management in small scale unit, Preparation of project report, Export policies/procedures, Meeting with a successful entrepreneur, Technical reports, Suiting the industrial requirements and marketing aspects.
Textbooks/Reference Books:-
1. Industrial Engineering and Management, By Dr.O.P.Khanna

Publishers: Dhanpat Rai & Sons, Delhi.

SMART POLYMERIC SYSTEMS
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
UNIT 1: Introduction


Functionally graded polymer blends: Mechanism of the preparation, Diffusion-Dissolution method-polymerization-Diffusion method, preparation and characterization, application.

UNIT 2: Gels, micro-gels and Hydro gels


Introduction-supramolecular interactions and gel formation, applications. Hydro gels, preparation, characterization and applications. (controlled release materials, separation membranes, immobilization supports, ECM for tissue engineering, Field-responsive materials

UNIT 3: Smart adhesives, Films, coatings, thermoelectric materials, electrically conductive adhesives, smart drug delivery systems, smart windows. polymer stents

: Flip-chip under fill: Materials, process and reliability, Intelligent processing of materials, shape memory polymers.

: Carbon microtubes and conical carbon nanotubes, synthesis and applications.
UNIT 4: Smart corrosion protective coatings


Smart polymers for bio-technology and elastomers (sensing, actuating), piezoelectricity in polymers.

Molecular Imprinting Technology, Biomedical sensing, Intilligent chemical indicators, piezoelectric polymer PVDF micro actuators, (smart polymers) hydro gels, shape memory polymers.

Stimuli sensitive intelligent textiles – their production, properties and applications. Smart textile incorporating functional devices.

References:-

1. Smart Materials, Edited by-Mel Schwartz, CRC Press, Taylor & Francis Group, NW, 2008.

2. Plastics Technology Handbook, 4th- Edition, Manas Chanda, Salil K.Roy. CRC Press, Taylor & Francis Group, NW, 2006.

TRENDS IN POLYMER APPLICATIONS
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
UNIT 1: Introduction


Polymers in packaging: Retorting, Asceptic packaging, hot filling, controlled-atmosphere packaging, high barrier films, oygen scavenger-based packaging, plastic bottles, chemical containers, Dual ovenable, closures, bio-degradable packaging, pharmacutics packaging and nanomedicine, wood-plastic composites.

Polymers in building and construction

Roofing, flooring, windows, pipes, insulation, polymer concrete composites, wood plastic composites

UNIT 2: Polymers in corrosion prevention and control


Flue gas desulfurization, chemical resistant masonary piping system, boiler and cooling water treatment, bio-degradable scale inhibitor, reinforcing steel in concrete

Plastics in Automotive applications


Exterior boby parts, interior components, load-bearing parts under the bonnet (hood)

Polymers in Aerospace applications


Carbon fibers, Resins

UNIT 3: Polymers in electronic and electrical applications


Wire and Cable insulation, glow-wire test, printed circuit boards, connectors, enclosures, optical fibers, information storage discs.

Polymers in agriculture and horticulture(plasticulture)

Plastic films, plastic crates, building, pipes and hoses, green houses

Domestic appliances and business machines


Large appliances, Small appliances, Business equipments, Air filters, Solar systems.

UNIT 4: Polymers in medical and Bio-medical applications


Medical packaging, Biomimeic actuators, dental resin composites, appliances, disposables

Polymers in marine and offshore applications


Cables, Coatings.

Polymers in Sports: Synthetic surfaces, Footware, Equipment.
References:-

1. Polymer Applications – By A.S.Athalye

Bio-materials

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit 1: Properties of biomaterials: Physical, thermal, electrical and optical properties of bio-materials and their application to processing. 
Unit 2: Novel Biomaterials and Uses in Engineering and Tissue Engineering: Hydrogels, self-assembling peptides, Implants materials, Metallic implant materials, stainless steels co-based alloys, Ti-based alloys, ceramic implant materials, aluminum oxides, hydroxyapatite glass ceramics carbons, medical applications. 
Unit 3: Polymeric implant, Polymers for drug delivery: types of polymer, pharmaceutical polymers, physicochemical properties of polymers and relationship with structure, properties, kinetics, mechanisms and applications, 
Unit 4: Nanostructured devices . Drug Delivery Timed release materials Implantable materials Cutting Edge Technologies and Materials Nanostructure Devices (DNA-templated FETs and nanowires) Microstructure diagnostic kit chemistry (gene arrays, lab on a chip chemistry)

Textbooks/Reference Books:-

1. Buddy D. Ratner Allan S. HoffmanFrederick J. SchoenJack E. Lemons Biomaterials Science,

Second Edition: Wiley Science 2004.

2. L Hench and J Jones Biomaterials, Artificial Organs and Tissue Engineering (Woodhead

Publishing in Materials 2002

3. Jürgen Breme C. James Kirkpatrick Roger Thul Metallic Biomaterial Interfaces Wiley 2008.

4. Jef A. Helsen H. Jürgen Breme Metals as Biomaterials Wiley 1998,

5. Kay C. Dee, David A. Puleo, Rena Bizios An Introduction to Tissue-Biomaterial Interactions

wiley .

6. Kinam Park Controlled Drug Delivery: Challenges and Strategies. Washington (DC):

American Chemical Society; 1997.

7. Kinam Park and Randall J. Mrsny Controlled Drug Delivery Designing Technology for the

future American chemical society Publication.2000.

8.Raoul Zana Dynamics of Surfactant Self – Assemblies – (Ed.), Taylor & Francis.

POLYMER SPECTROSCOPY 
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),
 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
UNIT 1: UV/Visible spectroscopy

Introduction, principles, Lambert law, Beers law, theory, instrumentation, procedures, advantages and disadvantages, interpretation of spectrum, Applications- qualitative analysis, quantitative analysis, puriety, Cis- and Trans- conformation, molecular weight determination, polymer degradation analysis, etc., orientation, crystallinity.
UNIT 2: IR Spectroscopy 

Introduction, principles, theory, instrumentation, procedures, methods of sample preparation, advantages and disadvantages, interpretation of spectrum, Applications- establishment of chemical structure of polymers, reaction kinetics, polymer linkages, hydrogen bond formation, purity, co-polymerization, qualitative and quantitative results.

UNIT 3: Raman and ESR spectroscopy 

Introduction, principle, instrumentation, procedure, interpretation of spectrum, advantages, disadvantages and applications., dynamic flexibility of chain.
UNIT 4: NMR ( 1H NMR and 13C NMR)

Introduction, Principle, Theory, Spin-spin coupling, coupling constant, instrumentation, procedure, methods of sample preparation, advantages and disadvantages, applications- chemical structure, purity, tacticity, etc.

References:-

1. Polymer Science, P.L.Nayak, Kalyani Publishers, New Delhi.

2. Spectroscopy of Polymers, Jack L. Koenig, Elsevier Science Inc., N.Y.

3.  Text Book of Polymer Science- Billmeyer (Wiley Eastern)

4. Polymer Characterization- Physical Techniques by D.Campbell and J.R.White (Chapman and Hall)

PLASTIC WASTE MANAGEMENT

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit I    Polymer wastes                                                                                                 

Sources of plastic waste – definitions - generation of industrial plastic waste - plastic in solid waste; Separation of components in municipal refuse - separation process specific to plastics

.

Primary and secondary recycling                                                                   
Primary recycling – degradation of plastics – industrial practice; Secondary recycling – approaches to secondary recycling – mechanical reworking of plastic waste – chemical modification of mixed plastic waste – coextrusion and coinjection moulding – waste plastics as fillers
Unit II   Tertiary and  Quaternary recycling                                                                
Tertiary recycling – chemicals from plastics waste – pyrolysis chemical decomposition of plastic waste; Quaternary recycling energy from plastics waste – incinerator – energy recovery from municipal refuse – effect of plastics on the incineration process – plastics as land refill. 

Unit III   Recycling of plastics                                                                                       

Recycling of plastics – surface refurbishing; Plastic aging – environmental aging – thermal aging – weathering – chemical degradation – ionising radiation – wear and erosion; Biodegradation – biodegradable plastics – photodegradable plastics.

Unit IV   Recycling  processes                                                                                       
Specific recycling processes – PET reprocessing – polyolefines – polystyrene – PVC – acrylics; Thermosets – PURS – phenolics – polyesters – epoxy resins – melamine and urea resins – recycling technologies.

References:- 

1. Nabil Mustafa, Plastics Waste Management: Disposal, Recyling and Reuse, Marcel Dekker Inc., New York, 1993.

2. R. J. Ehrig, Plastic recycling: Products and Processes, Hanser Publishers, New York, 1992.

3. Jacob Leidner, Plastic waste: Recovery of Economic Value, Marcel Dekker Inc., New York, 1982.

4.  John Scheirs, Plastic Recycling, John Wiley and Sons, New York, 1998.

5. Ann Christine, Albertsson and Samuel J. Huang, Degradable Polymers: Recycling of Plastics, Marcel Dekker Inc., New York, 1995.
Latex and Foam Technology

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).


Unit 1. Introduction to NR & Synthetic lattices: molecular and physical structure; Methods of manufacture and machineries, and stabilization of dispersion. Artificial dispersion, vulcanized latex. Compounding of latex – micro and nano fillers, Vulcanizing ingredients. Dispersing agents Stabilizing agents. 


Unit 2. Testing on latex mechanical stability, pH, particle size of dispersion and size distribution.  Manufacture of latex based products. Latex thread, Dipped goods, casting spraying, spreading, adhesives, rubberized coir, rubberized hair, Micro-porous Ebonite, Can sealing, Latex cements, 

Unit 3. Latex foam, Latex laminated paper & boards, Latex coated fabrics & cords. SBR, Nitrile, Neoprene, Thiokol, High styrene resin, PVAc, PVC, Acrylic, Carboxylated SBR & vinyl pyridine latex. 











Unit 4. Compounding for Neoprene latex, Neoprene latex coated paper, latex mixed with cement, Emulsion paints, Electro deposition of latex, Urethane foam, Cold foam, integral skin foam, Semi rigid foam, Rigid PU foam etc. Foam testing, concepts of micro-cellular structure, closed and open cell structures. Industrial uses of latex and foam technologies.

References:-
1. Latex Foam Rubber, E.W. Madge, , MacLaren and Sons Ltd., London, 1962.
2. Polymeric Foams and Foam Technology, 2nd  Ed., Daniel Klempner and Vahid Sendijarevic (eds.), ISBN: 1 569 90336 0, Hanser Gardner, 2004.

3. Basic Elastomer Technology, Edited by K.C. Baranwal and H.L. Stephens, Rubber Division, Published by American Chemical Society.

CONDUCTING POLYMERS

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).
Unit I     Electrochemistry  of conducting Polymers                                                 

Electrochemistry of electronically conducting polymers-source of electronic conduction in polymers – solitons , polarons and bipolarons – emiconductors and conducting polymers.  

Unit II    General synthesis of conducting polymers                                                

Synthesis of conducting polymers – chemical, electrochemical and enzymatic methods –doping –general considerations – measurement of conductivity – van der Pauw technique – factors affecting  conductivity.

Unit III    Characterization of conducting polymers                                                   

Characterization of conducting polymers – electroanalytical techniques –  cyclic voltammetry, chronoamperometry and chronocoulometry, spectral    methods - use of UV-vis ,Raman, XRD  and   NMR.

Unit IV     Synthesis, processability and applications                                             

Synthesis, processability and applications of polyacetylene, polyaniline, polypyrrole, polythiophene and para – phenylene based conducting polymers.  

Conducting polymers in microelectronics – corrosion and ESD protection, EMI shielding and lithography. LED-rechargeable batteries – artificial muscles -  electrochromic devices–sensor devices–conductive composites.

References:-
1. T.A. Skotheim, R.L. Elsenbaumer and J.R. Reynolds, Hand book of   Conducting Polymers – 2nd  Edn, Revised and enlarged, Marcel Dekker

Inc., New York, 1998.
2. J.M. Margolis (Ed.), Conducting Polymers and Plastics, Chapman and Hall, London, 1989.
3. R.B. Seymour, ed., Conductive Polymers”, Plenum Press, New York, 1981.

4. Z.Tadmore Principles of  Polymer Processing, Wiley – Interscience,  New York, 1979.

5. B. Wessling, Electronic Properties of Conjugated Polymers, Vol.3, Springer, Berlin, 1989.

6. H.G. Kiess (Ed.), Conjugated Conducting  Polymers, Springer, Berlin, 19926.

D.S.Soane and Z. Martynenko (Eds.), Polymers in Microelectronics, Elsevier,Amsterdam, 1989

open electives
(For non-Polymer Students Only)

1. Fundamentals of Polymer Science

2. Basics of polymer Processing

3. Polymer Analysis and Evaluation

4. Chemistry of Paints and Surface Coatings

5. Basic Fibre Science

6. Rubber Science and Technology

7. Introduction to Polymer Composites

8. Industrial Polymers

9. Flocculants and Dispersants

10.  Smart Polymeric Systems

11.  Packaging Materials

Fundamentals of Polymer science
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).

Unit 1: History of macromolecular science, Importance of monomers and polymers, Basic 
             Concepts, Nomenclature of polymers, Inter-molecular forces and chemical bonding in 
             polymers. 
Unit 2: Classification: addition polymerization, condensation polymerization.  
Polymerisation mechanism and kinetics
Techniques of Polymerisation: bulk, solution, suspension, emulsion.
Unit 3: Co-ordination polymerisation, Ring-opening polymerization, Co-polymerisation
Unit 4: Importance of molecular weight in polymers, Molecular weight distribution, Control of 
             molecular weight and their determination. 

Textbooks/Reference Books:-
1. Injection Moulds & Moulding, J.B Dym, Van Ronstrandt-Reinhold, New York, 1980.

2. Polymer Process Engineering, E.A Grulke, PTR Prentice Hall, Eaglewood Chiffs, New Jersey,

1994.

3. Principles of Polymer Engineering, N.G Mccrum, C.P Buckley & C.P Bucknell, Oxford

Engineering Press, Oxford, 1988.

4. Extrusion of Plastics, E.G Fisher, Newness-Butterworth, London, 1976.

5. Principles of Polymer Processing, R.T. Fenner, Macmillan, London, 1979

basics of polymer Processing
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).

Unit 1: Nature and role of additives, Pre-compounding operations, Compounding of plastics and rubber, Type, Mixing of polymers and additives, 
Unit 2: Extrusion, Injection molding, Blow molding, Compression molding, 
Unit 3: Transfer molding, Calendering, Thermoforming, Roto-molding, Ultra-sonic welding.
Unit 4: Casting, Sintering and compaction, Dip coating, Powder coating, Analysis of defects in 
            molded products.
Reference:-
1.Plastic technology – Pattern W.J., D.B. Pavaporwall, Bombay.

2.Polymer plastics technology and engineering vol. II – Naturman, L.M.dekkar (1979).

3.Polymer science, a material science K.B. vol. I and II – Jankins, A.D.

4.Principles of polymer processing –Fenner R.T.

5.Synthetic rubber – G.S. Witby,

6.Essential fiber chemistry – Mery E. Carter, Marcel Decker.

Polymer Analysis and evaluation
Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).

Unit 1: Determination of molecular weight and molecular weight distribution by various techniques: end group analysis, viscometry, Vapour Phase Osmometry, light scattering and GPC, 
Unit 2: Determination of polymer structure by UV-Visible and IR spectroscopy, 1H-NMR, 13C-NMR, multinuclear NMR techniques, 
Unit 3: X-ray diffraction, SEM, TEM, AFM, etc., 
           Mechanical testing: Tensile strength and elongation, modulus, flexural sterngth, impact strength. 
Unit 4: Thermal analysis by TGA, DTA/DSC of polymers, electrical and dielectric properties, quality control and testing standards.
Textbooks/Reference Books:-
1. Analysis of Polymers, Pergamon, T.R. Crompton, Oxford, 1989

2. Plastic Processing Data Handbook, Chapman & Hall, D. Rosato, London, 1997

3. Polymer Characterization, D. Campbell & J.R. White, Chapman & Hall, 1991

4. Identification Ns Analysis of Plastics, 2nd Ed., Illefe, J. Haslam, H.A Wills & M. Squirell,

London, 1972
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5. Modern Techniques for Polymer Characterization, R.A Pethrick, J.V. Dawtkins (Ed.), John

Wiley, 1999
Chemistry of Paints and Surface Coating

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).

Unit 1: Paints: Definition, components: binders, pigments, extenders, 
Unit 2: Additives; pigments: classification, qualities and function; solvents, thinners and diluents, paint additives (physical chemistry of paint formulations: wetting, dispersion, stabilization, absorption, 
Unit 3: Flocculation, particle size, industrial process for paint making, general industrial paints, automotive paints, 
Unit 4: Coatings for buildings: decorative coating and protective coating,coatings for wood, coatings for naval vessels, special paints, mechanical properties, appearance and durability of surface coatings, future trends).
Textbooks/Reference Books:-
1. Oil & Colour Chemists Association, Surface Coating, Tafe Educational Books, Randwick,

1987.

2. R. Lambourne (Ed.), Paint & Surface Coatings: Theory & Practice, Wiley, New York, 1987

3. S. Paul, Surface Coatings: Science & Technology, Wiley, New York, 1985

4. D.G Weldon, Failure Analysis of Paints & Coatings, John & Wiley, 2001.

Basic Fibre Science

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).

Unit 1: Fibre-forming polymer characteristics, basic concepts and terminology of natural fibres: cotton, silk, wool,ramie, jute and other vegetable fibres, 
Unit 2: Natural vs. synthetic fibres, rayon, cellulose acetate, nylons, polyester,acrylic fibres, polyolefin fibres, vinyl chloride co-polymer fibres, 
Unit 3: Spandex, carbon fibre, aromatic polyester and aromatic nylon (aramide) fibres, fibre structure and properties, 
Unit 4: Fibre drawing techniques, processing and finishing, fibre modification and applications, newer fibres: geotextile fibre, bicomponent fibres, hollow fibres.
Textbooks/Reference Books:-
1. Textiles: Fibre to fabric, Bernard P. Corbman, Tata Mcgraw Hill, 1983.

2. Technology of Textile Processing (Vol. 1- 10), V.A. Shenai & N.M Saraf, Sevak Publications,

Mumbai.

3. Man-made Fibres, R.W Moncrieff, Newness Butterworth, London, 1975.

4. Physical Properties of Textile Fibres, Morton & Hearle, Textile Institute–Heineman, London,

1975.
Rubber Science & Technology

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).

Unit 1: Natural rubber, compounding and vulcanization chemicals, chemistry of vulcanization, rubber reinforcement, 
Unit 2: Synthetic rubbers: SBR, BR, NBR, IR, IIR, CR, EPR, EPDM, 
Unit 3: Hypalon, fluoroelastomers, silicones, thermoplastic elastomers; 
Unit 4: Rubber products: shoes, belting and hoses, cables, automobile tyres and tubes.

Textbooks/Reference Books:-
1. Rubber Technology & Manufacture, 2nd Ed., C.M Blow & C. Hepburn (Ed.), Butter Worths,

London, 1982.

2. Rubber Materials and Their Compounds, J.A. Brydson, Elsevier, London, 1988

Introduction to Polymer Composites

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).

Unit 1: Basic concept of polymer blends, alloys and composites, matrix resins, reinforcing agents: types, geometry and applications e.g., particulate, fibrous-short and continuous and sheet types, 
Unit 2: Surface treatment and modification, principles of adhesion, classification of adhesives, structural adhesive, pressure sensitive adhesive, high temperature adhesive, adhesion mechanism, 
Unit 3: fabrication techniques of composites: hand lay-up spray coating, prepeg formation, lamination, filament winding, vacuum bag molding, 
Unit 4: SMC, BMC and DMC, RRIM, RTM, polymer nanocomposites, analysis and testing of composites, applications.
Textbooks/Reference Books:-
1. An Introduction to Composite Materials, D. Hull, Cambridge University Press, Cambridge,

1981.

2. Mechanical Properties of Polymers and Composites, Vols. 1 & 2, I.E Nielsen, Dekker, New

York, 1955.

Industrial Polymers

Sub. Code:



                                                       Exam Hours: 02


                                                                                                       Exam Marks: 50



                                                                                                       Internal Assessment: 50



                                                                               Total Marks: 100
Question Paper Pattern: Question Paper shall consist of 3 parts A, B and C. 
 The Candidate shall answer 
 Part A: (8 out of 10, 8X2 = 16 marks), 

 2 Questions from part B (2 out of 3,   2X5 = 10 marks),

 3 Questions from part C (3 out of 5,   3X8 = 24 marks).

Unit 1: Raw materials for industrial polymers, Production technology, 
Unit 2: Properties and applications of commodity polymers: LDPE, HDPE, LLDPE, PP, PVC, PS, SAN. 
Unit 3: Unsaturated polyester resin, Epoxy resins, Phenolics, Amino resins, Alkyds. 
Unit 4: Properties and applications of engineering polymers: Nylons, Polyesters, PAN, PC, PU, ABS, Polyacrylates and allied polymers, Fluoropolymers, modification of industrial polymers.
Textbooks/Reference Books:-
1. Plastics Materials, 4th Ed., J.A Brydson, Butterworths, London, 1982.

2. Rubber Technology Handbook, W. Hofman, Hanser, Munich, 1988.

3. Plastics Technology, R.V Milby, McGraw Hill, New York, 1973
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