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Preamble: Out of five modules, two are devoted to Analytical Chemistry which includes the 
principles, instrumentation and applications of most modern analytical techniques. By 
understanding the working principles of these significant tools they can easily perform 
analytical experiments. Significant topics from Physical chemistry which are very much 
relevant to process engineering students are introduced in the remaining modules. After the 
completion of this course, students will be able to describe adsorption isotherms, 
photochemistry of chemical processes, chemical kinetics, distribution law and properties of 
colloids. They also attain the skill to solve various physical chemistry problems.   

Prerequisite: Basic knowledge in Engineering Chemistry 

Course Outcomes:  After the completion of the course the student will be able to 

CO 1 Describe the principles, instrumentation and applications of advanced 
electrochemical analytical tools. 

CO 2 Explain the working principles, instrumentation and applications of atomic and 
molecular spectroscopic techniques and Electron microscopy. 

CO 3 Illustrate distribution law and apply the knowledge in solvent extraction and describe 
the kinetics of different chemical processes. 

CO 4 Interpret different adsorption isotherms and familiarize colloids, emulsion and 
surfactants. 

CO 5 Explain the basic concepts of nuclear chemistry and photochemical process and 
solve decay kinetic problems.   

 

Mapping of course outcomes with program outcomes 

               PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12 

CO 1 3 2 3  3  2  2   2 
CO 2 3 3 2  3  2      
CO 3 3 3 3 2   2  2   2 
CO 4 3 3 1 3   2     2 
CO 5 3 3 1 2  3 3     2 
Assessment Pattern 

Bloom’s Category Continuous Assessment 
Tests 

End Semester Examination 

1 2 
Remember 10 10 10 
Understand 20 20 20 
Apply 20 20 70 
Analyse    
Evaluate    
Create    
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Mark distribution 

Total 
Marks 

CIE ESE ESE 
Duration 

150 50 100 3 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A 
contain 10 questions with 2 questions from each module, having 3 marks for each question. 
Students should answer all questions. Part B contains 2 questions from each module of which 
student should answer any one. Each question can have maximum 2 sub-divisions and carry 
14 marks.  
 

Course Level Assessment Questions 

 Course Outcome 1 (CO1):  

1. Describe the principle and instrumentation of amperometric titration.  

2. Half wave potential in a polarogram is the important characteristic of a metal ion. Justify 
the statement 

3. Construct a biosensor for the estimation of blood glucose. Illustrate the principle. 

Course Outcome 2 (CO2)  

1. Explain the principle, instrumentation and applications of Mass spectrometry. 

 2. XRD is a useful technique for estimating crystal parameters. Explain. 

3. Describe the working principle of Scanning Electron Microscopy. 

  Course Outcome 3(CO3): 

 1. Derive Nernst distribution law. 

 2. The distribution co-efficient of isobutytric acid between ether and water is 3 at 25oC. What 
will be the amount of isobutyric acid removed if 4g of isobutyric acid in 100ml of water is 
extracted with 100ml of ether at 25oC?   

3. Derive the rate expression for the second order reaction 2AP 
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Course Outcome 4 (CO4):  

1. Derive Langmuir adsorption isotherm. 

2. Define Gibbs surface excess. Using Gibbs isotherm explain the change of surface tension 
of water in the presence of NaCl and Soap. 

3. Describe the mechanism of action of various surfactants. 

Course Outcome 5 (CO5):  

1. Describe the factors affecting nuclear stability. 

2. Derive the kinetic rate expression for the photochemical combination of hydrogen and 
chlorine. 

3. An archaeological specimen when subjected to carbon dating showed β-ray activity 10. A 
similar sample of fresh material displayed activity 21. Calculate the age of the archaeological 
sample. The half life of C-14 is 5730 years.  
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Model Question paper 

Reg No:______________  

Name   :______________  

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY THIRD SEMESTER 
B.TECH DEGREE EXAMINATION, MONTH & YEAR  

Course Code: CHT 201 

Max. Marks: 100                              Duration: 3 Hours  

CHEMISTRY FOR PROCESS ENGINEERING  

(2019-Scheme)  

PART A  

(Answer all questions, each question carries 3 marks)   

1. What is DME? What are the advantages and disadvantages of DME? 

2. Describe half wave potential in polarography. What is its significance? 

3. Give the principle of Auger electron spectroscopy. 

4. Bragg’s law is the backbone of this analytical tool. Identify the technique and explain 
the principle. 

5. The distribution co-efficient of isobutytric acid between ether and water is 3 at 25oC. 
What will be the amount of isobutyric acid removed if 4g of isobutyric acid in 100ml 
of water is extracted with 100ml of ether at 25oC?   

6. Derive the rate expression for primary salt effect. 

7. What are the limitations of Freundlich adsorption isotherm? 

8. Describe the terms critical micelle concentration and micellar aggregation number. 

9. Nuclear fission can be beautifully portrayed with the help of liquid drop model. 
Comment. 

10. Differentiate between fluorescence and phosphorescence. 
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PART B  

(Answer one full question from each module, each question carries 14 marks) 

Module I 

11. a)  Suppose you are provided with a zinc sulphate solution of approximate 
concentration 10-10M. Which analytical tool will you choose for the estimation of this 
solution? Give the working principle of this technique.   (7M) 

b) Calculate the amount of copper deposited from copper sulphate solution if one 
passes 10 A of current for 20 minutes     (3M) 

c) Explain various currents involved in Polarography   (4M) 

12. a) How potentiometry is useful for precipitation titration? Explain with an example  

(7M) 

b) Give the principle and any two applications of amperometric titration (7M) 

Module II 

13. a) A salt crystallises in the orthorhombic system with the unit cell dimensions are 
a=542pm, b=917 pm and c=645 pm. Calculate the diffraction angles for first order X-
ray reflection from (100), (010) and (111) planes using X-ray with λ= 154 pm (8M) 

b) Describe the principle of Scanning Electron Microscopy   (6M) 

14. a) Give the principle, instrumentation and applications of XPS.  (7M) 

b) Draw a schematic diagram of mass spectrometer and label the component. Explain 
the working principle of mass spectrometry     (7M) 

Module -III 

15. a) Define critical solution temperature? Explain phenol-water system and nicotine-
water system with diagrams       (8M) 

b) Derive the integrated rate expression for third order reaction of the type 3AP 

          (6M) 

16. a) Describe four methods for the determination of order of reaction  (8M) 

b) In the distribution of succinic acid between ether and water at 15ºC, 20 ml of the 
ethereal layer contains 0.092 g of the acid. Find out the weight of the acid present in 
50 ml of the aqueous solution in equilibrium with it if the distribution coefficient for 
succinic acid between water and ether is 5.2.     (6M) 
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Module -IV 

17. a) Derive Gibbs adsorption isotherm and explain surface excess  (10M) 

b) Define zeta potential? How it is determined?    (4M) 

18. a) Give the classification of surfactants.     (8M) 

b) Calculate the surface area per gram of silica gel if it adsorbs 130cm3/g of nitrogen 
at 00C and at 1atm pressure       (6M) 

Module -V 

19. a) Derive the integrated rate expression for the disintegration of radioactive substance 
and calculate half life of disintegration     (7M) 

b) Illustrate the principle of Neutron activation analysis. Write any three applications 
of it.          (7M) 

20. a) Calculate the age of an arheological sample showing an beta ray activity 30% when 
compared to the living sample. The half life of 14C is 5760 years.  (7M) 

b) Derive the kinetic rate expression for the photochemical reaction between H2 and 
Cl2 ?          (7M) 

.............................................................................................. 

 

Syllabus 

Module 1: Electroanalytical techniques: Conductometric titrations. Potentiometry,  
Polarography Dropping mercury electrode (DME), Anodic stripping voltammetry. 
Amperometry, Coulometric titrations, Electrogravimetry. Electrochemical sensors. 
 
Module 2: Spectroscopic and Surface Analytical Techniques-  Mass spectrometry, Atomic 
Absorption spectroscopy (AAS), Atomic Emission spectroscopy (AES), X–Ray 
photoelectron spectroscopy (XPS), auger electron spectroscopy, X-Ray Diffraction Studies 
(XRD), Scanning electron microscopy (SEM), scanning tunneling electron microscopy 
(STM) and atomic force microscopy (AFM). 

Module 3: Phase equilibrium and Chemical Kinetics- Nernst distribution law and 
applications.  Solvent extraction, Parke’s process. Solubility of partially miscible liquids. 
Critical solution temperature. Order and molecularity of reactions- Rate expression for First, 
second, third and zero order reactions, half lives, determining order of reactions- Primary Salt 
effect. 

Module 4: Adsorption and Surface Chemistry –Adsorption, Adsorption Isotherms – 
Langmuir, Freundlich and BET, Gibbs adsorption isotherm – derivation. Colloids –, 
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Protective colloids, Gold number, Zeta potential, Emulsion, Micelles- Critical micelle 
concentration, Micellar catalysis. Surfactants.  

Module 5: Nuclear and Photochemistry -Radioactivity, Nuclear stability,First order decay 
expression, transient & secular equilibria. Nuclear reaction cross-section. Liquid drop model, 
nuclear fission, Neutron activation analysis. Medical isotopes, Tracers,  dating techniques, 
Consequences of light absorption- Jabalonski diagram. Laws of photochemistry, Kinetics of 
Hydrogen-Chlorine reaction. Chemiluminescence and bioluminescence  

Text Books 

1. B. R. Puri, L.R. Sharma, M.S. Pathania, Principles of Physical Chemistry, Vishal 
Publishing Co., 2013.  

2. R. L. Madan and G. D. Tuli  Physical Chemistry, published by S. Chand Publishing, 
Edition 2016 

3. A. Bahl, B. S Bhal and G D Tuli,  Essentials of Physical Chemistry,  S. Chand 
Publishing, Edition 2010 

 

Reference Books 

1.  D.A. Skoog, D.M. West, F.J. Holler, S.R. Crouch, Fundamentals of Analytical Chemistry, 
8th edition, Saunders College Pub., 2007.  

2.  H.H. Willard, L.L. Merritt Jr. J.A. Dean, F. A. Settle Jr., 7th ed., Wadsworth Publishing 
Co., 1988.  

3. G.R. Chatwal, S.K. Anand, Instrumental Methods of Chemical Analysis, 5th edition, 
Himalaya, 2007.  

4.  W. Atkins, Physical Chemistry, OxofordUniversity Press, 10th edn., 2014 

5. Thomas Engel, Philip Reid, Physical Chemistry, Pearson Education Publications 2018 

6. D. Harvey, Modern analytical chemistry, McGraw-Hill, Inc. 2000. 

 7. J. A. C. Broekaert, Analytical Atomic Spectrometry with Flames and Plasmas, Wiley-
VCH, 2002. 

 8. P. Atkins, J. de Paula, Elements of Physical Chemistry, 5th edition, Oxford University 
Press, 2009.  

9. P. J. Gellings, H. J. M. Bouwmeester (editors), The CRC handbook of solid state 
electrochemistry, CRC Press, Inc., 1996.  

10.  J. Wang, Analytical Electrochemistry, 2nd edition, Wiley-VCH, 2000.  
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Course Contents and Lecture Schedule  
No Topic No. of Lectures 
1 Electro-analytical chemistry (9 hours) 

  
1.1 Conductometry- principle and applications (acid-base titrations 

and precipitation titrations). Potentiometry – Principle, 
determination of equivalence points for acid–base, complexation, 
redox, and precipitation titrations.  
 

3 

1.2 Polarography -Residual current, migration current, diffusion 
current (Ilkovic equation) and limiting current. Half wave 
potential. Dropping mercury electrode (DME). Applications of 
polarogarphy.  
 

2 

1.3 Anodic stripping voltammetry. Amperometry. Coulometric 
titrations. Electrogravimetry. Electrochemical sensors (Biosensors 
for glucose, ethanol and urea, gas sensors for Oxygen and CO2) 

4 

2 Spectroscopic and Surface Analytical Techniques (9 hours) 

2.1 Principle, instrumentation and applications of Mass spectrometry,  
Atomic Absorption Spectroscopy (AAS) , Atomic Emission 
spectroscopy (AES) 

3 

2.2 X–Ray photoelectron spectroscopy (XPS), Auger electron 
spectroscopy, X-Ray Diffraction Studies (XRD). 

4 

2.3 Scanning electron microscopy (SEM), scanning tunneling electron 
microscopy (STM) and atomic force microscopy (AFM). 

2 

3 Phase equilibrium and Chemical Kinetics (9 hours) 

3.1 Nernst distribution law (thermodynamic derivation), association 
and dissociation of solute, chemical combination of solute with 
solvent. Application of Nernst distribution law, principles of 
solvent extraction, Parke’s process. Numerical problems of 
distribution law.  

3 

3.2 Solubility of partially miscible liquids. Critical solution 
temperature. Phenol – water, triethylamine – water and nicotine – 
water systems.  

2 

3.3 Order and molecularity of reactions- Rate expression for First, 
second, third and zero order reactions – Half lives (Derivation and 
numerical problems)- Methods for determining order of reactions- 
Primary Salt effect-Derivation 

4 

4 Adsorption and Surface Chemistry  (9 hours) 
4.1 Adsorption- Types, Adsorption Isotherms – Langmuir, Freundlich 3 
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and BET equations (no derivation for BET). Determination of 
surface area using BET equation. Gibbs adsorption isotherm – 
derivation, Gibbs surface excess. 

4.2 Colloids – classification, preparation and purification, Protective 
colloids, Gold number, stability of colloids, Zeta potential- factors 
affecting, determination of zeta potential.  

2 

4.3 Emulsion – properties and applications, Hydrophilic and 
Lipophilic balances (HLB), Micelles- Shape and Structure, 
Micellar aggregation Number, Critical micelle concentration 
(CMC) and factors affecting CMC, Micellar catalysis. Surfactants 
- types and uses.   

4 

5 Nuclear and Photochemistry (9 hours) 
5.1 Radioactivity, types of radioactive decays. Nuclear stability-n/p 

ratio, binding energy and Magic numbers. First order decay 
expression, half life- numerical problems. Consecutive decays- 
transient & secular equilibria. Nuclear reaction cross-section. 
Liquid drop model of nuclear fission and fissionability parameters.  

4 

5.2 Neutron activation analysis. Medical isotopes and treatment. 
Tracers, dating techniques, numerical problems.  

2 

5.3 Consequences of light absorption-Radiative and Non radiative 
transitions, Jabalonski diagram- fluorescence and 
phosphorescence. Laws of photochemistry, Quantum yield. 
Kinetics of Hydrogen-Chlorine reaction. Chemiluminescence, 
bioluminescence in fire fly. 

3 
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POT201 POLYMERS & POLYMERISATION 

PRINCIPLES 
CATEGORY L T P CREDIT 

PCC 3 1 0 4 
 

Preamble: Out of five modules, first three modules are devoted to monomers and polymer 
materials. Final two modules are detailed study of the polymerisation types and techniques. 
After the completion of this course, students will be able to understand the basic 
terminologies associated with polymer materials and the method of its manufacture. They 
also attain ability to analyse various techniques and methods for polymer conversion.   

Prerequisite: No prerequisite 

Course Outcomes:  After the completion of the course the student will be able to 

CO 1 Describe the structural requirement for polymerisation. 
CO 2 Explain the structure- property relationship of monomers and polymers. 
CO 3 Illustrate structural formula of simple plastic and rubber materials. 
CO 4 Compare and correlate various polymerisation techniques. 
CO 5 Explain the basic concepts of stereo-regularity, ionic polymerisation and co 

polymerisation.  
 

Mapping of course outcomes with program outcomes 

                PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12 

CO 1 3 2 1          
CO 2 3 3 2          
CO 3 3 3 3          
CO 4 3 3 1          
CO 5 3 3 1          
 

Assessment Pattern 

Bloom’s Category Continuous Assessment 
Tests 

End Semester Examination 

1 2 
Remember 10 10 10 
Understand 30 30 60 
Apply 10 10 30 
Analyse    
Evaluate    
Create    
 

Mark distribution 

Total 
Marks 

CIE ESE ESE 
Duration 
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150 50 100 3 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A 
contain 10 questions with 2 questions from each module, having 3 marks for each question. 
Students should answer all questions. Part B contains 2 questions from each module of which 
student should answer any one. Each question can have maximum 2 sub-divisions and carry 
14 marks.  
 

Course Level Assessment Questions 

 Course Outcome 1 (CO1):  

1. What is meant by functionality?  

2. What is the monomer? 

3. Give the structure of PVC. 

Course Outcome 2 (CO2)  

1. Explain the principle requirements of  polymerisation. 

 2. Conversion of monomers in stereoregular arrangement is important. Explain. 

3. Describe the working principle of polymerisation reactors. 

  Course Outcome 3(CO3): 

 1. Give the structure of Styrene butadiene rubber. 

 2. Plastics are brittle . Why?   

3. Compare thermoplastics with rubber. 

Course Outcome 4 (CO4):  

1. Explain auto acceleration. 

2. Define the fuctions of each ingredient in suspension polymerisation with examples  . 

3. Describe the mechanism of action of various surfactants. 



POLYMER ENGINEERING
Course Outcome 5 (CO5):  

1. Describe the factors affecting isomerism. 

2. Discuss on the significance of Copolymer and their industrial uses. 

3. What is living polymer. Why it is named so?  

 

 

 

Model Question paper 

Reg No:______________  

Name   :______________  

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY  

THIRD SEMESTER B.TECH DEGREE EXAMINATION, MONTH & YEAR  

Course Code:  POT201 

Max. Marks: 100                              Duration: 3 Hours  

                       POLYMERS & POLYMERISATION PRINCIPLES 
    (2019-Scheme) 

PART A  

(Answer all questions, each question carries 3 marks)   

1. Define functionality? 

2. Write down the structure of monomers of polypropylene and polyvinyl chloride? 

3. Give the principle of polymerisation by bulk method. 

4. Define polydispersity index. 

5. Describe critical miscelle concentration. 

6. How is Nylon 6 polymerised? 

7. What is the relation between intrinsic viscosity and relative viscosity? 

8. Describe the terms critical micelle concentration and micellar aggregation number. 

9. What is meant by interfacial polymerisation? 
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10. Differentiate between anionic and cationic polymerisation.. 

 

 

 

 

PART B  

(Answer one full question from each module, each question carries 14 marks) 

Module I 

11. a)  Explain the structural requirement for a monomer to get polymerised. Explain the 
steps in polymerisation.       (7M) 

b) Explain the structure of monomers and polymers of the following a) PMMA b) 
Polystyrene c) Polycarbonate.       (3M) 

c) Explain various types of polymerisation.     (4M) 

12. a) Explain the major advantages of polymer materials over conventional materials? 
Explain with examples.  

(14M) 

Module II 

13. a) Explain on different types of average molecular weights of polymers.   (8M) 

b) Describe the principle of  molecular weight distribution.   (6M) 

14. a) Give the principle, instrumentation and applications Light scattering.  
          (7M) 

b) Draw a schematic diagram Osmometry. Explain the working principle of 
Osmometry.         (7M) 

Module -III 

15. a) Correlate property of polyethylene with its chemical structure.   
          (8M) 

b) Explain how structure wise Rubbers are different from Plastics. 

          (6M) 

16. a) Describe any two methods for the determination of polymer structure.  (8M) 
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b) What is meant by Kevlar? Why it is a significant polymer?   
           
          (6M) 

 

Module -IV 

17. a) Discuss about monomers capable of undergoing cationic polymerisation and its 
mechanism.         (10M) 

b) Define Ziegler –Natta catalyst and its mechanisms.   (4M) 

18. a) Describe the mechanism and kinetics of anionic polymerisation in detail.  (8M) 

b) Derive Carother’s equation  and mention its importants in detail.  (6M) 

Module -V 

19. a) Discuss in detail about bulk polymerisation with suitable example and mention its 
merits and demerits.        (9M) 

b) Illustrate the principle of solution polymerisation with an example. (5M) 

20. a) Explain in detail on Emulsion polymerisation and its commercial importance. (9M) 

b) Illustrate the mechanism of suspension polymerisation.   (5M) 

.............................................................................................. 

 

Syllabus 

Module 1: Monomers and Polymers: Definitions of monomer, repeat unit, oligomer, 
polymer, degree of polymerization, representation of polymer, functionality, bi-functional 
systems, poly-functional systems, polymerisability, advantages and disadvantages of 
polymers. 
 
Module 2: Molecular weight: High molecular weight of polymers, concept of averaging, 
different averages in polymer molecular weight, number average, weight average, viscosity 
average, z-average, MWD, polydispersity index, principles of osmotic pressure method and 
viscometry. 

Module 3: Polymer structure and properties: Polymer nomenclature, structure of 
monomer, repeat unit and polymer of the following- polyethylene, polypropylene, 
polystyrene, PVC, polyacrylonitrile, polycarbonate, PMMA, PF resin, MF resin, Nylon 6, 
Nylon 66 and PET, epoxy polymer, Kevlar, natural rubber, silicone rubber. 
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Module 4: Types of Polymerisation : Linear step polymerisation, Carothers equation, non 
linear step polymerization, Addition polymerization, Cationic polymerization, anionic 
polymerization, Co-ordination polymerization, Co polymerisation, different types of 
copolymers, alternating, random, block and graft copolymer, copolymerization drift, 
derivation of copolymer equation. 

Module 5: Polymerisation techniques:  Bulk polymerisation, Solution polymerisation, 
Suspension polymerization, Emulsion polymerisation, Interfacial polymerisation. 

 

Text Books 

1. A. Rudin, P. Choi, The Elements of Polymer Science and Engineering, Academic 
Press, 2012  

2. F. W. Billmeyer, Textbook of Polymer Science, John Wiley & Sons, 2007 
3. L H. Sperling, Introduction to Physical Polymer Science, John Wiley & Sons, 2015  
4. V. R. Gowariker, N. V. Viswanathan, Jayadev Sreedhar, Polymer Science, New Age 

International, 2015 
 

Reference Books 

1. 1.  S. Fakirov, Fundamentals of Polymer Science for Engineers, John Wiley & 
Sons, 2017 

2. Charles E. Carraher Jr., Polymer Chemistry, CRC Press, 2013 
3. Robert J. Young, Introduction to Polymers, CRC Press, 2011 
4. F. Rodrigues, Principles of Polymer Systems, CRC Press, 2014 
5. J. M. G. Cowie, Polymers: Chemistry and Physics of Modern Materials, Nelson 

Thornes Ltd, 2001 

 
 
 
 
Course Contents and Lecture Schedule  
No Topic No. of Lectures 
1 Monomers and Polymers (9 hours) 

  
1.1 Definitions of monomer, repeat unit, oligomer 3 
1.2 Degree of polymerization, representation of polymer, 

functionality, bi-functional systems, poly-functional systems, 
 

3 

1.3 Polymerisability, advantages and disadvantages of polymers. 3 
2  Molecular weight (9 hours) 

2.1 High molecular weight of polymers, concept of averaging 3 
2.2 Different averages in polymer molecular weight, number average, 

weight average, viscosity average, z-average 
3 
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2.3 Molecular weight distribution, polydispersity index, osmotic 

pressure method and viscometry. 
3 

3  Polymer structure and properties (9 hours) 

3.1 Polymer nomenclature, structure of monomer, repeat unit 3 
3.2  Structure of polyethylene, polypropylene, polystyrene, PVC, 

polyacrylonitrile, polycarbonate, PMMA, PF resin, MF resin 
3 

3.3 Nylon 6, Nylon 66 and PET, epoxy polymer, Kevlar, natural 
rubber, silicone rubber. 

3 

4 Types of Polymerisation  (9 hours) 
4.1 Linear step polymerisation, Carothers equation, non linear step 

polymerization, Addition polymerization, Cationic polymerization, 
anionic polymerization. 

3 

4.2 Addition polymerization, Cationic polymerization, anionic 
polymerization. 

3 

4.3 Different types of copolymers, alternating, random, block and 
graft copolymer, copolymerization drift, derivation of copolymer 
equation.   

3 

5 Polymerisation Techniques (9 hours) 
5.1 Bulk polymerisation, solution polymerisation 4 
5.2 Suspension polymerization, emulsion polymerisation 4 
5.3 Interfacial polymerisation 1 
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POT203 POLYMER SCIENCE 
CATEGORY L T P CREDIT 

PCC 3 1 0 4 
 

Preamble: Objective of this course is to establish fundamental principles of Polymer science in a 

simple and up-front manner and to provide the broad background.This course introduces students 

to basic concepts of polymer microstructures, polymer solutions, chemical reactions and 

properties of polymer materials which acts as thefundamental to thecore areas of Polymer 

Engineering course. 

Prerequisite: Nil. 

Course Outcomes: After the completion of the course the student will be able to: 

CO1 Understand the basic concepts of Tg, crystallinity and polymer morphology. 
CO2 Estimatethe properties of polymer solutions. 
CO3 Correlate the structure of polymers and their electrical and optical properties. 
CO4 Definethe reactions and degradation of polymers. 
CO5 Develop polymer systems capable of resistance to various degrading agents. 

 

Mapping of course outcomes with program outcomes 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12 

CO 1 3 3 … … … … … … … … … … 

CO 2 3 3 … … … … … … … … … … 

CO 3 3 3 … … … … … … … … … … 

CO 4 3 3 … … … … … … … … … … 

CO 5 3 3 … … … … … … … … … … 

 

 

Assessment Pattern 

Bloom’s Category 
Continuous Assessment 

Tests End Semester Examination 
1 2 

Remember 10 10 20 
Understand 20 20 30 

Apply 20 20 50 
Analyze    
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Evaluate    
Create    

 

Mark distribution 

Total Marks CIE ESE ESE Duration 

150 50 100 3 hours 

 
Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: 

There will be two parts; Part A and Part B. Part A contain 10 questions with 2 questions from 

each module, having 3 marks for each question. Students should answer all questions. Part B 

contains 2 questions from each module of which student should answer any one. Each question 

can have maximum 2 sub-divisions and carry 14 marks.  

 
Course Level Assessment Questions 
 
Course Outcome 1 (CO1):Understand the basic concepts of Tg, crystallinity and polymer 

morphology. 

1. Understand polymer structure and its features. Name various types of polymer 

macrostructures and the conditions for their development. 

2. What is the relation between crystallinity and Glass transition temperature? 

3. Discuss the property changes occurring in polymers with temperature variation. 

Course Outcome 2 (CO2): Estimate the properties of polymer solutions. 

 

1. Understand Flory Huggins theory of polymer solutions. 

2. Explain the significance of critical solution temperatures. 

3. Correlate thermodynamic aspect of polymer miscibility. 

 
Course Outcome 3(CO3):Correlate the structure of polymers and their electrical and optical properties. 
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1. Compare the structure of polyethylene and PVC and find the reason for the difference in 

their dielectric constant. 

2. Polycarbonates are used for  optical transparent applications. Why? 

3. Certain polymer materials can be used for optical active products. What are its structural 

requirements? 

 
Course Outcome 4 (CO4): Define the reactions and degradation of polymers. 

1. Polymer degradation is by various agents. How can it be prevented? 

2. Estimate reactivity of polymer materials by hydrolysis and acidalysis. 

3. Polymer oxidation can be prevented by chain breaking antioxidants. How? 

 
Course Outcome 5 (CO5): Develop polymer systems capable of resistance to various degrading 

agents. 

1. Formulate polymer compounds capable to resist crazing. 

2. UV radiations are harmful to plastics and rubbers. Explain the mechanism of degradation. 

3. Continuous exposure to elevated temperature can cause degradation of plastics. Give the 

processing and degradation behavior of commodity plastics. 
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Model Question Paper 

QP CODE:           PAGES: 2 

Reg No:______________ 

Name: ______________ 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY  

FIRST SEMESTER B.TECH DEGREE EXAMINATION,MONTH & YEAR 

Course Code: POT 203 

Max. Marks: 100 Duration: 3 Hours 

POLYMER SCIENCE 
PART – A 

Answer All the Questions(10 x 3 = 30) 
 

1. Mention the names of different molecular weight. 

2. Write the advantages and disadvantages of addition polymerisation. 

3. Illustrate different types of copolymers. 

4. Mention the specific examples of monomers undergoing radical polymerization.. 

5. Describe the types of polymer solutions. 

6. State the theta condition. 

7. Define miscibility in thermodynamics. 

8. Write the significance of hydrolysis reaction with example. 

9. Mention the methods suitable to prevent polymer degradation. 

10. Point out the important features of condensation polymerization. 

 
PART – B 

Answer one full question from each module (5 x 14 = 70) 
 

Module 1 
11. (a) Mention various methods for determination of glass transition properties of polymer 

materials. Describe any one method in detail. 

(b) Write short note on : 1) Degree of crystallinity  

   2)  Thermodynamic view of glass transition.   

    (7+7 = 14 Marks) 

 
OR 
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12. (a) Explain the specialities of polymer structure with special reference to molecular 

motion and first order and second order transitions. 

13. (b) Degree of crystallinity of polymer materials are very significant. Why? Give details of 

methods used to study the degree of crystallinity of polymers.      (7+7 = 14 Marks) 

Module 1I 
14. Explain Flory Huggins theory  in detail. 

OR 

15. (a) Describe the importance of concentration regimes in polymer solutions. 

(b) Give a note on Hildebrand approach.                                         (8+6 = 14 Marks) 

 
ModuleIII 

16. Describe the effect of structure and additives on electrical properties of polymers. 

OR 
17. Write short notes on the following 

a ) Transmittance and Haze in polymers      (5 Marks) 

b) Loss factor and its significance     (5 Marks) 

c) Effect of polymer structure on refractive index.                 (4 marks)  

 

 
ModuleIV 

18. Explain on the addition and substitution reactions of polymer materials. 

OR 
19. (a) Acidolysis and aminolysis reactions are significant in polymer systems .Why? Explain 

with example.   

b) Explain the various methods of polymer crosslinking reactions.(7+7 = 14 Marks) 

 
Module V 

20. Explain chain and random degradation of polymers with examples. 

OR 

21. (a) Explain polymer bound reagents and their significance.  (5 Marks) 

(b) Explain various methods to prevent polymer degradation from light, oxygen and 

ozone.        (9 Marks) 
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Syllabus 
Module 1 
Amorphous state, molecular motion, first order and second order transitions, Tg, Tm, secondary 
transitions, free volume, kinetic and thermodynamic views of glass transition, factors influencing 
glass transition temperature, Crystalline state, crystal systems, unit cells, primitive cell, Bravais 
lattices, polymorphism, polymer single crystals, lamellae, spherulites, supermolecular structures, 
fringed micelle model, degree of crystallinity, factors affecting crystallinity, X-ray diffraction. 
 
Module 2 
Polymer solutions, terms and definitions, types of solutions, Hildebrand approach, Flory-
Huggins theory, thermodynamic view of miscibility, upper critical solution temperature (UCST), 
lower critical solution temperature (LCST), concentration regimes in polymer solutions, theta 
conditions. 
 
Module 3 
Effect of polymer structure on dielectric constant, capacitance, dielectric loss, power factor, 
dissipation factor and loss factor, prediction of molar polarization and effective dipole moment, 
effect of additives on electrical properties of polymers, effect of polymerstructure on optical 
properties, clarity, transparency, haze, transmittance, reflectance, gloss, prediction of refractive 
indices of polymers by group contributions. 
 
Module 4 
Chemical reactivity of linear and crosslinked polymers, hydrolysis, acidolysis, aminolysis, 
hydrogenation, addition and substitution reactions, cross linking reactions, reactivity of 
functional groups. 
 
Module 5 
Polymer analogous reactions, polymer bound reagents, chain end and random degradation, 
degradation by oxygen, ozone, heat, UV light, microorganism, crazing, weathering, stabilisation 
to prevent degradation. 
 
Text Books: 

1. Paul C. Painter, M.M. Coleman, Essentials of Polymer Science and Engineering, 
DEStech Publications, Inc, 2008 

2. U.W. Gedde, Polymer Physics, Springer Science & Business Media, 2013 
3. J. E. Mark (Ed.), Physical Properties of Polymers Handbook, Springer, 2007 
4. I. M. Ward, J. Sweeney, An Introduction to the Mechanical Properties of Solid Polymers. 

John Wiley & Sons, 2005 
 
Reference Books: 

1. “D.W. V. Krevelen, K. Nijenhuis, Properties of Polymers, Elsevier, 2009 
2. J. Bicerano, Prediction of Polymer Properties, CRC Press, 2002 

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Klaas+te+Nijenhuis%22
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1. D. A. Seanor, Electrical Properties of Polymers, Elsevier, 2013 

 
Course Contents and Lecture Schedule: 
 

No. Details No. of 
Lectures 

1 Module 1 10 

1.1 
Amorphous state, molecular motion, first order and second order 

transitions, Tg, Tm, secondary transitions 
2 

1.2 
Free volume, kinetic and thermodynamic views of glass transition, 

factors influencing glass transition temperature, 
3 

1.3 

Crystalline state, crystal systems, unit cells, primitive cell, Bravais 

lattices, polymorphism, polymer single crystals, lamellae, spherulites, 

supermolecular structures, fringed micelle model 

3 

1.4 Degree of crystallinity, factors affecting crystallinity, X-ray diffraction 2 

2 Module II 9 

2.1 Polymer solutions, terms and definitions, types of solutions 3 

2.2 
Hildebrand approach, Flory-Huggins theory, thermodynamic view of 

miscibility 
2 

2.3 
Upper critical solution temperature (UCST), lower critical solution 

temperature (LCST), 
2 

2.4 Concentration regimes in polymer solutions, theta conditions 2 

3 Module III 9 
3.1 Effect of polymer structure on dielectric constant, capacitance 1 

3.2 
Polymer structure and dielectric loss, power factor, dissipation factor and 

loss factor, prediction of molar polarization and effective dipole moment 
3 

3.3 Effect of additives on electrical properties of polymers, effect of polymer 
structure on optical properties 3 

3.4 
Clarity, transparency, haze, transmittance, reflectance, gloss, prediction 

of refractive indices of polymers by group contribution 
2 

4 Module IV 9 
4.1 Chemical reactivity of linear and crosslinked polymers, hydrolysis 3 
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4.2 
Acidolysis, aminolysis, hydrogenation, addition and substitution 

reactions,. 
3 

4.3 Cross linking reactions, reactivity of functional groups 3 

5 Module V 8 

5.1 Polymer analogous reactions, polymer bound reagents 3 

5.2 
Chain end and random degradation, degradation by oxygen, ozone, heat, 

UV light, microorganism, crazing, weathering 
4 

5.3 Stabilizers to prevent degradation 1 
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POL201 CHEMISTRY LAB CATEGORY L T P CREDIT 
PCC 0 0 3 2 

Preamble:The chemistry lab ids designed to impart skills in organic synthesis and analytical 

methods. 

Prerequisite:  Basic Engineering Chemistry. 

Course Outcomes:After the completion of the course the student will be able to 

CO 1 Analyse and estimate parameters for synthesis of organic materials. 

CO 2 Develop skilltouse analytical and chemical methods to purify organic compounds.  

CO 3 Develop skills of accuracy in estimating organic compounds and mixtures. 

CO 4 Evaluate the characteristic features of organic mixtures. 

Mapping of course outcomes with program outcomes 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 
10 

PO 
11 

PO 
12 

CO 
1 

3 3           

CO 
2 

3 3           

CO 
3 

2   2     1    

CO 
4 

 2       1    

 

Assessment Pattern 

Mark distribution 

Total 
Marks 

CIE ESE ESE Duration 

150 75 75 2.5 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance       : 15 marks 
Continuous Assessment     : 30 marks 
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Internal Test (Immediately before the second series test)  : 30 marks 
 
End Semester Examination Pattern 
The following guidelines should be followed regarding award of marks  
(a) Preliminary work           : 15Marks 
(b) Implementing the work/Conducting the experiment      : 10 Marks 
(c) Performance, result and inference       :25 Marks 
(d) Viva voce           :20 marks 
(e) Record            : 5 Marks 
 
General instructions: Practical examination to be conducted immediately after the second 
series test covering entire syllabus given below. Evaluation is a serious process that is to be 
conducted under the equal responsibility of both the internal and external examiners. The 
number of candidates evaluated per day should not exceed 20. Students shall be allowed for 
the University examination only on submitting the duly certified record. The external 
examiner shall endorse the record. 
 

Course Level Assessment Questions 

 Course Outcome 1 (CO1):  

1.  Perform the experiment for benzoylation of phenol. 

2. Conduct the experiment to purify organic compound by fractionation.    

3. Determine the components of binary organic mixture. 

Course Outcome 2 (CO2)  

1.Calculate the level of nitration of aromatic compounds. 

2. Estimate the  extend of purification obtained by chromatographic process. 

3. Estimate the liquid –liquid extraction of the given organic mixture. 

Course Outcome 3(CO3): 

1.  Mention the experiment to determine the average molecular weight of an oil sample, 

2. Estimate the purity of the given organic liquid. 

3. Design the separation method of given azeotropic mixture. 

Course Outcome 4 (CO4):  

1. Evaluate the properties of given  organic mixture. 

2.Analysing the interpretationof fractionation  methods and process. 

3.Calculate experimental data, results of organic chemical synthesis. 
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LIST OF EXPERIMENTS 

List of Experiments:  

A. Organic synthesis 
1. Synthesis of ethyl n- butyl acetoacetate by the acetoacetic ester condensation 
2. Synthesis of 3-nitrobenzoic acid from benzoic acid 
3. Nitration of aromatic hydrocarbons. 
4. Side chain oxidation of aromatic hydrocarbons. 
5. Benzoylation of phenols. 
6. Preparation of solid esters. 
7. Bromination of amines 

 
B. Purification and characterization of organic compounds 

Purification of organic compounds by fractionation 
crystallization,chromatography. 

C. Separation of the components of a binary organic mixture 
           Liquid-liquid, liquid-solid and solid-solid 
 

D. Identify the components of the given binary mixture 
 

Reference Books 

1. S.Mumtazuddin, Organic Chemistry: a Laboratory Manuel, Alpha Science 
International, 2013 

2. A. O. Thomas, Practical Chemistry, Scientific Book Centre, 2003 
3. W. J. Criddle, Qualitative Organic Chemical Analysis, Springer, 2013 
4. V.K. Ahluwalia, S. Dhingra, Comprehensive Practical Organic Chemistry: Qualitative 

Analysis, Universities Press, 2004 
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POL203 COMPUTER AIDED DRAFTING LAB CATEGORY L T P CREDIT 

PCC 0 0 3 2 

Preamble: This lab is intended the make the students’ familiar with the basics of Computer 

Aided Design and Drafting and how it is used for geometric modelling and analysis. 

Prerequisite : Exposure to Geometrical Drawing, Sections of solids. 

Course Outcomes: After the completion of the course the student will be able to 

CO 1 Analyse different software used to create and manipulate geometric models. 

CO 2 Develop skill to model different shapes using the design tools in CAD software. 

CO 3 Develop 3Dgeometricmodelsofmachinecomponents. 

CO 4 Creating Orthographic projection drawings. 

Mapping of course outcomes with program outcomes 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 
10 

PO 
11 

PO 
12 

CO 
1 

 3           

CO 
2 

 3           

CO 
3 

  2      1    

CO 
4 

3            

 

Assessment Pattern 

Mark distribution 

Total 
Marks 

CIE ESE ESE Duration 

150 75 75 2.5 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance       : 15 marks 
Continuous Assessment     : 30 marks 
Internal Test (Immediately before the second series test)  : 30 marks 
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End Semester Examination Pattern 
The following guidelines should be followed regarding award of marks  
(a) Preliminary work           : 15Marks 
(b) Implementing the work/Conducting the experiment      : 10 Marks 
(c) Performance, result and inference (usage of CAD tools) :25 Marks 
(d) Viva voce           :20 marks 
(e) Record            : 5 Marks 
 
General instructions: Practical examination to be conducted immediately after the second 
series test covering entire syllabus given below. Evaluation is a serious process that is to be 
conducted under the equal responsibility of both the internal and external examiners. The 
number of candidates evaluated per day should not exceed 20. Students shall be allowed for 
the University examination only on submitting the duly certified record. The external 
examiner shall endorse the record. 
 

Course Level Assessment Questions 

 Course Outcome 1 (CO1):  

1. How to create CAD files for two dimensional drawings . 

2. Conduct the experiment to draw simple geometrical structures with CAD commands. 

3. Determine the co-ordinate systems with commands for various views. 

Course Outcome 2 (CO2)  

1.Find the different methods for dimensioning CAD drawings. 

2. Determine the tools to be used in modifying a CAD drawing with commands. 

3. Estimate the CAD drawings in various layers and compare the features. 

Course Outcome 3(CO3): 

1.  Preparation of cube and cone using CAD commands. 

2. Determine the tools to be used in modifying solid models and projections. 

3. Analyse 3D models and compare their volumes. 

Course Outcome 4 (CO4):  

1. Evaluating the experimentation of orthographic projection of simple structures. 

2.Analysing the orthographic projection with various views and dimensioning them. 

3. Reporting of CAD drawings for product design. 
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List of Experiments 

 

1. Creation of CAD files.  
 

2. Drawing of lines and other simple geometrical features with various CAD commands. 
 

3. Drawing of different layers with co-ordionate systems and Grid, Snap, Ortho, Object 
snap, dynamic input. 
 

4. Draw commands: line, circle, arc, ellipse, rectangle, polygon, spline, polyline. 
 

5. Modify commands: erase, copy, move, rotate, scale, offset, mirror, fillet, trim, extend, 
etc. 
 

6. Annotation: Dimensioning, Text, Leaders, Tables. 
 

7. Creating Orthographic projection drawings (Front view, Top view, Side view) of 
various components from given Isometric view. 
 

8. Drawing with 3D commands , Multi-view drawing environment. 
 

9. Prepare 3D models like cone, cube, wedge etc. by extruding simple 2D objects. 
 

    10.World and User Coordinate systems ,dimension and name of objects.  

 

Reference Books 

1.  IbrahimZeid(2004).MasteringCAD/CAM.McGraw-HillEducation. 

2. JamesD.Bethune(2008).EngineeringGraphicswithAutoCAD2009.PeachpitPress. 

3. ShamTickoo(2011).SolidWorks2011forDesigners.CADCIMTechnologies. 

4. GerogeOmura(2011).MasteringAutoCAD2012andAutoCADLT2012.Wiley. 

. 
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CHT 
202 

CHEMICAL ENGINEERING THERMODYNAMICS CATEGORY L T P CREDIT 
PCC 3 1 0 4 

 

Preamble: 

This course aims to impart the basic concepts of Classical Thermodynamics. It covers the laws of 
Thermodynamics and their applications to open and closed systems and property relations for pure 
substances and solutions. Concepts of Ideal and Non ideal solutions, Phase equilibrium with special 
emphasis to Vapour Liquid Equilibria, Activity coefficient models and Chemical Reaction Equilibria 
are also covered. The major focus is to build a strong foundation in the subject and to familiarise 
with the applications of thermodynamic principles in chemical engineering problems. 

Prerequisite: Knowledge of fundamental Physics, Chemistry and Mathematics 

Course Outcomes:  After the completion of the course the student will be able to 

CO 1 Apply the laws of thermodynamics to analyse various processes 

CO 2 Define thermodynamic properties and processes of a system 

CO 3 Relate various thermodynamic properties to easily measurable properties 

CO 4 Calculate the change in properties when given substances are mixed under specified 
conditions 

CO 5 Construct phase diagrams and Explain VLE of completely miscible, partially miscible and 
immiscible liquids  

CO 6 Evaluate equilibrium constant, composition and degrees of freedom for reactions taking 
place in a given mixture of components at given conditions of temperature and pressure 

 

Mapping of course outcomes with program outcomes 

               PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 
10 

PO 
11 

PO 
12 

CO 1 3 3 3         3 
CO 2 3 2 2         3 
CO 3 3 2 2 3        3 
CO 4 3 3 3 3 2       3 
CO 5 3 2 2 3 2       3 
CO 6 3 3 3 3        3 
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Assessment Pattern 

Bloom’s Category Continuous Assessment Tests End Semester Examination 
1 2 

Remember 10 10 10 
Understand 20 20 20 
Apply 20 20 70 
Analyse    
Evaluate    
Create    
 

Mark distribution 

Total Marks CIE ESE ESE Duration 

150 50 100 3 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A contain 10 
questions with 2 questions from each module, having 3 marks for each question. Students should 
answer all questions. Part B contains 2 questions from each module of which student should answer 
any one. Each question can have maximum 2 sub-divisions and carry 14 marks.  
 

Course Level Assessment Questions 

 Course Outcome 1 (CO1):  

1. Explain the application of the Zeroth law of thermodynamics in temperature measurement 

2. Develop expression for maximum velocity of fluid flow through a horizontal pipe. 

3. Explain the application of the Third law of thermodynamics with suitable example. 

Course Outcome 2 (CO2)  

1. Differentiate between intensive properties and extensive properties with suitable examples 

 2. Define primary properties and energy properties 

3. Differentiate between reversible and irreversible processes 
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Course Outcome 3(CO3): 

 1. Derive the fundamental property relations 

 2. Derive Clausius- Clapeyron equation from fundamental property relations 

 3. Derive expression for Joule-Thomson coefficient in terms of measurable properties 

Course Outcome 4 (CO4):  

1. Define partial molar properties. 

2. Define chemical potential. 

3. Define excess properties. 

Course Outcome 5 (CO5):  

1. Illustrate VLE for completely miscible system with the help of a neat phase diagram. 

2. Explain with a neat phase diagram the VLLE in a partially miscible system 

3. Explain the vapour liquid equilibria in a system of two immiscible liquids 

Course Outcome 6 (CO6):  

1. Explain the different methods of determination of equilibrium constant of a given reaction 

2. Derive the effect of temperature on equilibrium constant 

3. Obtain the degrees of freedom of gaseous system containing CO, CO2, N2, O2 and CH4 
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Model Question paper 

QP CODE:           PAGES:4 
 
Reg No:______________ 
 
Name  :______________ 
 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY FIRST SEMESTER B.TECH DEGREE 
EXAMINATION, 

 
MONTH & YEAR 

 
Course Code: CHT202 

 
Max. Marks: 100         Duration: 3 Hours 

 
CHEMICAL ENGINEERING THERMODYNAMICS 

 
(2019-Scheme) 

 

Part A 

(Answer all questions. Each question carries 3 Marks) 

1. Comment on the limitations of first law of thermodynamics with suitable 

examples. 

 

2. Deduce Raoult’s law from Lewis Randall rule.  

3. Give any three Maxwell’s equations.  

4. Estimate the approximate pressure at which a boiler is to be operated if it is 

desired to boil water at 150oC. Assume that no other data is available except 

that water boils at 100oC at 0.10133 MPa with the enthalpy of vaporization 

being 2256.94 kJ/kg. 

 

5. List any three applications of Gibbs-Duhem equation.  

6. Give the criterion of stability for a binary mixture.  

7. State Duhem’s Theorem. Give the number of independent extensive variables 

required to completely define the state of a closed system with benzene and its 

vapour in equilibrium. 

 

8. Define excess property. List the circumstance under which the property 

change of mixing and the excess properties are identical. 

 

9. Water vapour decomposed according to the following reaction: 

H2O  H2 + ½ O2 
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Derive the expression for the mole fraction of each species in terms of the 

extent of reaction assuming that the system contained  moles of water 

vapour initially. 

10. Determine the degrees of freedom for a system prepared by partially 

decomposing CaCO3 into an evacuated space. 

 

  (10 × 3 = 30 marks) 

 

PART B 

(Answer one full question from each module, each question carries 14 marks) 

  Module - I  

11. a. Water at 90°C flowing at the rate of 2 kg/s mixes adiabatically with 

another stream at 30°C flowing at the rate of 1 kg/s. Estimate the rate of 

entropy generation and rate of energy loss due to mixing. Take T0 = 300 K. 

(8) 

 b. Water flows through a horizontal coil heated from outside. During its 

passage, it changes state from liquid at 200 kPa and 80oC to vapor at 100 

kPa and 125oC. The entering and exit velocities are 3 m/s and 200 m/s 

respectively. Determine the heat transferred through the coil per unit mass 

of water. Hinlet = 334.9 kJ/kg; Houtlet = 2726 kJ/kg. 

(6) 

12. a. An ideal gas undergoes the following sequence of mechanically reversible 

processes in a closed system: 

a). From an initial state of 70oC and 1 bar, it is compressed adiabatically to 

150oC. 

b). It is then cooled from 150oC to 70oC at constant pressure. 

c). Finally, it is expanded isothermally to its original state. 

Calculate W, Q, ∆U and ∆H for each of the three processes and for the 

entire cycle. Take Cv = (3/2)R and Cp =(5/2)R. 

(10) 

 b. State and prove the Clausius inequality. (4) 

  Module - II  

13. a. Derive expressions to show the effect of temperature and pressure on 

fugacity. 

(7) 

 b. The volume coefficient of expansion of water at 373 K is 7.8 × 10-4 K-1. 

Calculate the change in entropy when the pressure is increased from 1 bar 

to 100 bar. At 373 K, density of water is 958 kg/m3. 

(7) 
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14. a. Using Redlich-Kwong equation determine the molal volumes of saturated 

liquid and saturated vapour of toluene at 300 K. The saturation pressure of 

methyl chloride at 300 K is 2 bar. The critical temperature and pressure are 

respectively 591.8 K and 41.09 bar.   

(10) 

 b. Illustrate the Pressure –Temperature diagram for a pure material. (4) 

   

Module - III 

 

15. a. Derive coexistence equation from Gibbs-Duhem equation. List the major 

applications of coexistence equation. 

(9) 

 b. The need arises in a laboratory for 2000 cm3 of an antifreeze solution 

consisting of 30 mol % methanol in water. Determine the volumes of pure 

methanol and pure water at 25oC to be mixed to form 2000 cm3 of 

antifreeze at 25oC. Partial molar volumes of methanol and water in a 30 

mol % methanol solution and their pure-species molar volumes, both at 

25oC are 

Methanol: 1 = 38.632 cm3 mol-1  ; 1 = 40.727 cm3 mol-1 

Water     : 2 = 17.765 cm3 mol-1   ; 2 = 18.068 cm3 mol-1 

(5) 

16. a. Explain the effect of pressure and temperature on activity coefficient. (9) 

 b. Show that for equilibrium between phases of a pure substance, the 

fugacities in both phases should be equal. 

(5) 

   

Module - IV 

 

17. a. The azeotrope of the n-propanol-water system has a composition 56.83% 

water with a boiling point of 360.9 K at a pressure of 101.3 kPa. At this 

temperature, the vapour pressures of water and propanol respectively are 

64.25 kPa and 60.7 kPa. Evaluate the activity coefficients for a solution 

containing 20% water through the Van Laar equations. 

(9) 

 b. Explain the principle steam distillation. (5) 

18. a. A mixture contains 35% (mol) methanol (A), 40% ethanol (B) and the rest 

n-propanol (C). The liquid solution may be assumed to be ideal and perfect 

gas law is valid for the vapour phase. Calculate the bubble point and 

vapour composition at a total pressure of 101.3 kPa. 

The vapour pressures of the pure liquids are given below: 

(14) 
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Temp. K 333 343 353 363 

PA, kPa 81.97 133.29 186.61 266.58 

PB, kPa 49.32 73.31 106.63 166.61 

PC, kPa 39.32 62.65 93.30 133.29 
 

   

Module - V 

 

19. a. The reaction is  N2(g) + O2 (g)  2 NO (g)  is carried out at 2700oC and 

2025 kPa. The reaction mixture initially comprises of 25 mol% oxygen, 65 

mol% nitrogen and the rest an inert gas. The standard Gibbs free energy 

change for the reaction is 113.83 kJ/mol at the given conditions. Calculate 

the partial pressures of all species in the equilibrium reaction mixture. 

Make suitable assumptions, if required. 

(10) 

 b. Derive the relation between conversion and extent of reaction.  (4) 

20. a. Estimate the equilibrium constant Ka at 1000K and 0.1 MPa for the 

reaction 

CO2(g) + H2(g)  CO(g) +H2O(g) 

taking into account the variation of  ∆H0 with temperature.  

Given: Ka at 298.15 is 8.685 × 10-6 

,  is in J/mol K and  is in K 

Compound      

CO2 45.369 8.688 - - -9.619 

CO 28.068 4.631 - - -0.258 

H2O 28.850 12.055 - - 1.006 

H2 27.012 3.509 - - 0.690 
 

(14) 

 

--------------------------------------------------------------------------------------------------------------------------- 

 

 

 

 

 



POLYMER ENGINEERING 

 

 

Syllabus 

 

Module 1 

Scope of Thermodynamics, Thermodynamic Systems - closed, open and isolated system, intensive 
and extensive properties, path and state functions, reversible and irreversible process, Zeroth law of 
Thermodynamics, First Law of Thermodynamics - Energy Balance for Closed Systems, Limitations of 
First Law, Second Law of Thermodynamics – Carnot’s principles - definition of entropy - calculation 
of entropy change in processes involving ideal gases, Third law of Thermodynamics, Energy balance 
of open systems - flow through pipe, nozzles, compressors. 

Module 2 

P-V and P-T diagram of pure substances, Equations of state for real gases - van der Waal’s, Redlich 
Kwong, Peng Robinson and Virial equations, Principle of corresponding states and generalized 
compressibility chart, Fundamental property relations, Maxwell’s Equations, Clausius-Clapeyron 
equation, Entropy-heat capacity relationships - equations for entropy, internal energy and enthalpy 
in terms of measurable quantities, Joule-Thomson coefficient, Gibbs Helmholtz equation, Fugacity 
and activity of pure fluids - selection of standard state, effect of temperature and pressure on 
fugacity and activity, Concept of Residual properties 

Module 3 

Definition of partial molar properties and chemical potential, Fugacity in solution, Ideal solution- 
Lewis-Randall rule - Raoult’s law, Henry’s law, Activity in solutions, Activity coefficient - effect of 
temperature and pressure on activity coefficient - Gibbs-Duhem equations, Property change of 
mixing, excess properties. 

Criterion of phase equilibria - phase equilibrium in single component systems - phase equilibria in 
multicomponent systems - criterion of stability 

Module 4 

Phase rule for non-reacting systems, Duhem’s theorem, Vapour-liquid equilibrium- phase diagram 
for binary solutions- VLE in ideal solutions- non-ideal solutions- positive and negative deviation- 
azeotropes- VLE at low pressures 

Activity coefficient models - Wohl’s equation - Margules equation - van Laar equation - Wilson 
equation - NRTL, UNIQUAC and UNIFAC models (General concepts only). Equations of VLE at high 
pressures. Definition of vaporisation equilibrium constant. bubble point, dew point and flash 
Calculations in multi component systems (derivations only). Phase diagrams of VLLE in partially 
miscible and immiscible. 
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Module 5 

Chemical reaction equilibria - extent of reaction - equilibrium constant - standard free energy change - 
feasibility of reaction - effect of temperature on equilibrium constant – evaluation of equilibrium 
constant, Equilibrium conversion in gas-phase reactions, Effect of pressure and other parameters on 
conversion, Simultaneous reactions, Phase-rule for reacting systems 

Text Books 

1. Smith J. M. & Van Ness H.V., Introduction to Chemical Engineering Thermodynamics, 8th Edn, 
McGraw Hill, 2018. 

2. Narayanan K. V., A Textbook of Chemical Engineering Thermodynamics, 2nd Edn., Prentice-
Hall of India, 2013. 

Reference Books 

1. Stanley I. Sandler, Chemical and Engineering Thermodynamics, 2nd Edn., John Wiley & 
Sons,USA, 1989 

2. Kyle B.G., Chemical and Process Thermodynamics, 3rd Edn, Prentice-Hall, 1999 

3. Y.V.C. Rao, Chemical Engineering Thermodynamics, Universities Press, 1997 

4. Milo D. Koretsky, Engineering and Chemical Thermodynamics, 2nd Edn, Wiley, 2012 

 

Course Contents and Lecture Schedule  
No Topic No. of Lectures 
1 Scope of Thermodynamics (10 hours) 

1.1 Thermodynamic Systems: Closed, open and isolated system, intensive 
and extensive properties, path and state functions, reversible and 
irreversible process 

2 

1.2 Laws of Thermodynamics: Zeroth law of Thermodynamics, First Law of 
Thermodynamics- Energy Balance for Closed Systems, Limitations of 
First Law 

2 

1.3 Second Law of Thermodynamics-Carnot’s principles- definition of 
entropy-calculation of entropy change in processes involving ideal 
gases. 

3 

1.4 Third law of Thermodynamics, Energy balance of open systems-flow 
through pipe, nozzles, compressors. 

3 

2 Thermodynamic properties (10 hours) 

2.1 P-V and P-T diagram of pure substances, 1 
2.2 Equations of state for real gases- van der Waal’s, Redlich Kwong, Peng 

Robinson and Virial equations, Principle of corresponding states and 
generalized compressibility chart 

2 

2.3 Fundamental property relations, Maxwell’s Equations, Clausius- 2 
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Clapeyron equation, Entropy- heat capacity relationships-  
2.4 Equations for entropy, internal energy and enthalpy in terms of 

measurable quantities, Joule-Thomson coefficient, Gibbs Helmholtz 
equation, 

2 

2.5 Fugacity and activity of pure fluids- selection of standard state, effect of 
temperature and pressure on fugacity and activity, Concept of Residual 
properties 

3 

3 Solution Thermodynamics (8 hours) 
3.1 Definition of partial molar properties and chemical potential, Fugacity 

in solution. 
2 

3.2 Ideal solution- Lewis-Randall rule- Raoult’s law, Henry’s law, Activity in 
solutions, Activity coefficient- effect of temperature and pressure on 
activity coefficient- Gibbs-Duhem equations 

3 

3.3 Property change of mixing, excess properties. 
Criterion of phase equilibria - phase equilibrium in single component 
systems - phase equilibria in multicomponent systems - criterion of 
stability. 

3 

4 Vapour-liquid equilibrium (9 hours) 

4.1 Phase rule for non-reacting systems, Duhem’s theorem. 1 
4.2 Vapour-liquid equilibrium- phase diagram for binary solutions- VLE in 

ideal solutions. 
1 

4.3 non-ideal solutions- positive and negative deviation- azeotropes-  2 
4.4 VLE at low pressures. Activity coefficient models- Wohl’s equation- 

Margules equation- van Laar equation- Wilson equation- NRTL, 
UNIQUAC and UNIFAC models (General concepts only). 

2 

4.5 Equations of VLE at high pressures. Definition of vaporisation 
equilibrium constant, bubble point, dew point and flash 
calculations in multi component systems. Phase diagrams of VLLE in 
partially miscible and immiscible systems. 

3 

5 Chemical reaction equilibria (8 hours) 

5.1 Chemical reaction equilibria- extent of reaction- equilibrium constant - 
standard free energy change - feasibility of reaction - 

2 

5.2 Effect of temperature on equilibrium constant– evaluation of equilibrium 
constant,  

2 

5.3 Equilibrium conversion in gas-phase reactions, Effect of pressure and 
other parameters on conversion,  

2 

5.4 Simultaneous reactions, Phase-rule for reacting systems 2 
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POT202 POLYMER PHYSICS CATEGORY L T P CREDIT 
PCC 3 1 0 4 

 

Preamble: In Polymer Physics, the first priority is given to understand the basics of polymer 
properties in elasticity and viscosity, and flow and deformation. Significant topics from 
mathematical modelling, superposition principle and long term properties are included in the 
third and fourth module.  Final part of this paper deals with the specialities of rubber 
elasticity. After the completion of this course, students will be able to describe physical 
properties and its implications on long term properties of polymers through time- temperature 
relations and WLF equations along with elasticity properties of rubbers. They also attain the 
analyse to solve various polymer material’s long term properties.   

Prerequisite: Basic knowledge in Engineering Chemistry 

Course Outcomes:  After the completion of the course the student will be able to 

CO 1 Summarise the behaviour of polymers at different loading and temperature 
conditions. 

CO 2 Explain the representations and equations of Maxwell’s , Voigt’s  and Kelvin’s  
models. 

CO 3 Illustrate WLF law and apply the knowledge in time –temperature properties and 
describe the long term properties. 

CO 4 Compare creep and stress relaxation behaviour of plastics and rubbers. 
CO 5 Explain the basic concepts of rubber elasticity and describe Gough-Joule effect.   
 

Mapping of course outcomes with program outcomes 

                PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12 

CO 1 3 2 3  2    1   1 
CO 2 3 3 2  2        
CO 3 3 3 3 2        1 
CO 4 3 3 1 3        1 
CO 5 3 3 1 2  3      1 
 

Assessment Pattern 

Bloom’s Category Continuous Assessment 
Tests 

End Semester Examination 

1 2 
Remember 10 10 10 
Understand 20 20 20 
Apply 20 20 70 
Analyse    
Evaluate    
Create    
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Mark distribution 

Total 
Marks 

CIE ESE ESE 
Duration 

150 50 100 3 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A 
contain 10 questions with 2 questions from each module, having 3 marks for each question. 
Students should answer all questions. Part B contains 2 questions from each module of which 
student should answer any one. Each question can have maximum 2 sub-divisions and carry 
14 marks.  
 

Course Level Assessment Questions 

 Course Outcome 1 (CO1):  

1. Describe the principle of short term and long term behaviour.  

2. Contrast behaviour of plastics with rubbers. 

3. Identify applications where long term behaviour of polymers play a crucial role. 

Course Outcome 2 (CO2)  

1. Explain the principle of stress relaxation as per Voigt’s model. 

 2. Permanent deformation and viscoelasticity are related. Explain. 

3. Molecular movement is significant in creep. How? 

  Course Outcome 3(CO3): 

 1. Derive WLF equation. 

 2. Reference temperature  of the sample and Glass transition temperature are significant in 
long term behaviour. Why ?   

3. Explain time –temperature superposition principle. 

Course Outcome 4 (CO4):  
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1. Strain rate can vary polymer properties. How? 

2. Define stress-strain curves of plastics, fibres and rubbers. 

3. Compare generalised creep curves and creep modulus curves. 

Course Outcome 5 (CO5):  

1. Describe the significance of rubber elasticity. 

2. Summarise how rubber elasticity is affected by temperature. 

3. Explain Gough- Joule effect.  

 

Model Question paper 

Reg No:______________  

Name   :______________  

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY THIRD SEMESTER 
B.TECH DEGREE EXAMINATION, MONTH & YEAR  

Course Code: POT 202 

Max. Marks: 100                              Duration: 3 Hours  

POLYMER PHYSICS 

(2019-Scheme) 

PART A  

(Answer all questions, each question carries 3 marks)   

1. What is True strain? What are its differences with Engineering strain? 

2. Describe Voigt model. What is its significance? 

3. Give the principle of time temperature superposition. 

4. Gough-Joule effect is critical feature in rubber elasticity. Why? 

5. What is meant by energy driven elasticity and entropy driven elasticity?   

6. Derive the expression for Hook’s law. 

7. What are the limitations of WLF equation? 

8. Describe the terms Elastic solid and viscous fluid. 
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9. Polymers exhibit longterm properties. Comment. 

10. Differentiate between tensile and bulk modulus. 

 

PART B 

(Answer one full question from each module, each question carries 14 marks) 

Module I 

11. a)  What is the significance of Youngs Modulus.   (7M) 

b) Compare dynamic loading and static loading.   (3M) 

c) Relate bulk modulus and Poisson’s ratio.                (4M) 

12. a) How stress strain curves are useful in determining physical properties of polymers? 
Explain with  example       (6M) 

b) Compare yielding and cracking of plastic samples subjected to flexing.                           
(4M) 

c) Molecular flexibility and heat build up are related.  How?             (4M) 

Module II 

13. a)  Define psuedoplasticity and dilatancy in rheology.                          (4M) 

b) Describe the principle of Power law.                  (5M) 

c) Explain how the long term properties are related to structure of polymer materials?
            (5M) 

14. a) Give the significance of Non Newtonian behaviours in plastic processing. 
          (7M) 

b) Explain the factors that contribute towards the rheological behaviour of polymers
          (7M) 

Module -III 

15. a) Define Stress relaxation. Explain its relation to long term application of polymers.
         (6M) 

b) What is dynamic loading? Give details of polymer properties affected by dynamic 
loading. 

          (8M) 
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16. a) With necessary figures explain Dynamic Mechanical Analysis of polymer samples.

          (8M) 

b) Explain various factors affecting polymer viscoelasticity.    
          (6M) 

 

Module -IV 

17. a) Derive governing equation for Maxwell’s model  (8M) 

b) Define Deborah number? How it is determined? Explain its significance. 
        (6M) 

18. a) Give the significance and features of WLF equation and explain how it is useful in 
predicting polymer properties.     (8M) 

b) Calculate Derive the governing equation for Voigt model in determining stress 
relaxation.                (6M) 

Module -V 

19. a) Derive the equations to find the thermodynamics of rubber elasticity.  
         (7M) 

b) Write a short note on rubber elasticity and its specialities.   
         (7M) 

20. a) Explain on the various requirements for a material to exhibit rubber like properties.   
              (5M) 

b) How glass transition and rubber properties are related.            (4M) 

b) Explain the differences in elasticity of metals and rubbers.   
                                              (5M) 

.............................................................................................. 
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Syllabus 

Module 1: Elasticity & Viscosity : Stress – engineering stress, true stress. Strain – 
engineering strain, true strain. Modulus- Young’s modulus, shear modulus, bulk modulus, 
compliance, Poisson’s ratio, elastic solid, Hooke’s Law, viscous fluid, Newton’s law, Static 
loading and dynamic loading, differences between elastic solid and viscous fluid. 
 
Module 2: Rheology: Newtonian fluids and non- Newtonian fluids, Power law, shear rate 
dependent fluids- psuedoplasticity, dilatancy. Time dependent fluids – thixotropy, rheopexy. 

Module 3: Viscoelastic Materials: Short Term, Long Term and Dynamic Properties: 
Viscoelastic materials, properties of viscoelastic materials, factors affecting 
viscoelasticity. Short-term  properties:  stress-strain  curves,  stress-strain curve of a typical 
plastic, comparison of the stress-strain curves for plastic, rubber and fibre, hysteresis. Long-
term properties: creep, stress  relaxation.  Dynamic  properties:  behavior  of  elastic  solids,  
viscous  fluids  and viscoelastic materials  under dynamic loading,  dynamic  mechanical  
analysis  (DMA), storage modulus, loss modulus, tan δ, damping. 

Module 4: Mechanical Models and Superposition Principle: 

Spring, dashpot, Maxwell model, Voigt model, Derivation of the following equations: 
Governing equation for Maxwell model, Equation for Maxwell model under creep, Equation 
for Maxwell model under stress relaxation, Governing equation for Voigt model, Equation 
for Voigt model under creep, Equation for Voigt model  under  stress  relaxation,  Maxwell-
Wiechert  model,  Burgers  model,  Deborah number. Basis of Time-Temperature 
superposition principle, WLF equation. 

Module 5: Rubber Elasticity: Rubber elasticity, Molecular requirements of rubber-like 
elasticity, Gough-Joule effect, Thermoelastic experiment, difference in the elasticity of 
metals and rubbers, energy driven elasticity, entropy driven elasticity, thermodynamics of 
rubber elasticity. 

Text Books 

1. B. R. Puri, L.R. Sharma, M.S. Pathania, Principles of Physical Chemistry, Vishal 
Publishing Co., 2013.  

2. R. L. Madan and G. D. Tuli  Physical Chemistry, published by S. Chand Publishing, 
Edition 2016 

3. A. Bahl, B. S Bhal and G D Tuli,  Essentials of Physical Chemistry,  S. Chand 
Publishing, Edition 2010 

 

Reference Books 

1. David J. Williams (1978). Polymer Science and Engineering. Maclaren & Sons. 
2. H.  F.  Haufman  &  J.  J.  Falcetta  (1997).  Introduction  to  Polymer  Science  and 

Technology. John Wiley & Sons. 
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3. John D. Ferry (1980). Viscoelastic Properties of Polymers (3rd  ed.). John Wiley & 

Sons. 
4. R. J. Samuels (1974). Structured Polymer Properties. John Wiley & Sons. 
5. J. A. Brydson (1981). Flow Properties of Polymer Melts. George Godwin Ltd. 

 
 
Course Contents and Lecture Schedule  
 
No Topic No. of Lectures 
1 Elasticity & Viscosity : (9 hours) 

  
1.1 Stress – engineering stress, true stress. Strain – engineering strain, 

true strain. Modulus- Young’s modulus, shear modulus, bulk 
modulus, compliance, Poisson’s ratio.  

4 

1.2 Elastic solid, Hooke’s Law, viscous fluid, Newton’s law. 2 
1.3 Static loading and dynamic loading, differences between elastic 

solid and viscous fluid. 
3 

2 Rheology: (7 hours) 

2.1 Newtonian fluids and non- Newtonian fluids. 3 
2.2 Power law, shear rate dependent fluids- psuedoplasticity, 

dilatancy. 
2 

2.3 Time dependent fluids – thixotropy, rheopexy. 2 
3 Viscoelastic Materials: Short Term, Long Term and Dynamic Properties (10 

Hrs) 
3.1 Viscoelastic materials, properties of viscoelastic 

materials, factors affecting viscoelasticity.  
3 

3.2 Short-term  properties:  stress-strain  curves,  tangent  modulus,  
secant modulus, elastic limit, yielding, stress-strain curve of a 
typical plastic, comparison of the stress-strain curves for plastic, 
rubber and fibre, hysteresis. 

2 

3.3 Long-term properties: creep, stress  relaxation. 2 
3.4 Dynamic  properties:  behavior  of  elastic  solids,  viscous  fluids  

and viscoelastic materials  under dynamic loading,  dynamic  
mechanical  analysis  (DMA), storage modulus, loss modulus, tan 
δ, damping. 

 
3 

4 Mechanical Models and Superposition Principle: (9 Hrs) 

 
4.1 Spring, dashpot, Maxwell model, Voigt model. 2 
4.2 Derivation of the following equations: Governing equation for 

Maxwell model, Equation for Maxwell model under creep, 
Equation for Maxwell model under stress relaxation, Governing 
equation for Voigt model. 

3 

4.3 Equation for Voigt model under creep, Equation for Voigt model  
under  stress  relaxation,  Maxwell-Wiechert  model,  Burgers  

4 
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model,  Deborah number. Basis of Time-Temperature 
superposition principle, WLF equation. 

5 Rubber Elasticity: (9 hours) 
5.1 Rubber elasticity, Molecular requirements of rubber-like elasticity, 

Gough-Joule effect. 
3 

5.2 Thermoelastic experiment, difference in the elasticity of metals 
and rubbers. 

2 

5.3 Energy driven elasticity, entropy driven elasticity, 
thermodynamics of rubber elasticity. 

4 
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POT204 LATEX TECHNOLOGY CATEGORY L T P CREDIT 
PCC 3 1 0 4 

 

Preamble: Out of five modules, first one is the detailed study of composition, features and 
concentration methods of Natural rubber latex. Second module deals with the specification 
tests of latex along with preparation of emulsions and dispersions to compound latex. 
Significant topics from latex product manufacture is included in the remaining modules. 
After the completion of this course, students will be able to understand properties of latex and 
methods of latex product manufacture. They also attain the skill to formulate various 
compounds and recipe for latex products. 

Prerequisite: Basic knowledge in Polymer materials and Polymer science. 

Course Outcomes:  After the completion of the course the student will be able to 

CO 1 Describe the principles, instrumentation and applications of latex concentration. 
CO 2 Explain the significance and methods of latex specification tests and various grades 

of NR latex. 
CO 3 Illustrate different latex product manufacture techniques and formulate compounds 

for the same. 
CO 4 Compare and contrast between various latex product manufacture methods and the 

significant steps involved in each. 
CO 5 Explain the significance safety aspects in latex processing. Also how production and 

processing of NR latex affects the economy of Kerala. 
 

Mapping of course outcomes with program outcomes 

                PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12 

CO 1 3 2 2  1    2    
CO 2 3 3 2  1        
CO 3 3 3 2 2     2    
CO 4 3 3 1 1         
CO 5 2 2 1 2  1       
 

Assessment Pattern 

Bloom’s Category Continuous Assessment 
Tests 

End Semester Examination 

1 2 
Remember 10 10 10 
Understand 20 20 20 
Apply 20 20 70 
Analyse    
Evaluate    
Create    
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Mark distribution 

Total 
Marks 

CIE ESE ESE 
Duration 

150 50 100 3 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A 
contain 10 questions with 2 questions from each module, having 3 marks for each question. 
Students should answer all questions. Part B contains 2 questions from each module of which 
student should answer any one. Each question can have maximum 2 sub-divisions and carry 
14 marks.  
 

Course Level Assessment Questions 

 Course Outcome 1 (CO1):  

1. Describe the principle and instrumentation of latex centrifugation.  

2. Latex concentration by creaming is not industrially used. Comment on this statement 

3.Natural Rubber Latex concentration is advised for latex product manufacture. Why? 

Course Outcome 2 (CO2)  

1. Explain the significance of VFA content of latex? 

 2. What is the significance of magnesium content of latex. Explain. 

3. Comment on the various technical specification parameters used for latex classification. 

  Course Outcome 3(CO3): 

 1. Give an account of various types of coacervants used for latex dipping. 

 2.Explain the method of preparation of suspension for latex compounds?   

3. Formulate latex compound for rubber band. 

Course Outcome 4 (CO4):  

1. Prepare latex formulation for surgical gloves. 
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2. Understand the various methods of latex foam manufacture. 

3. Plan the production line of latex thread manufacture. 

Course Outcome 5 (CO5):  

1. Estimate DRC and productivity of rubber plantation in kerala. 

2. Ammonia preservative is commonly used as de-ammoniation is easy. How de-
ammoniation is performed in latex concentrates. 

3.Explain the safety measures to be followed in latex processing.  

 

Model Question paper 

Reg No:______________  

Name   :______________  

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY THIRD SEMESTER 
B.TECH DEGREE EXAMINATION, MONTH & YEAR  

CODE:POT204 

Max. Marks: 100                              Duration: 3 Hours  

LATEX TECHNOLOGY 

        (2019-Scheme) 

PART A  

(Answer all questions, each question carries 3 marks)   

1. Define Brownian movement in Natural Rubber Latex? 

2. Describe latex compounding. What is its significance? 

3. Give the principle of latex concentration. 

4. Centrifugation is a globally accepted method in latex procesing. explain its theory. 

5. How can you find the MST of a latex sample?   

6. Differentiate spreading and impregnation. 

7. What are the limitations and advantages of gelling systems? 

8. Describe the terms involved in carpet backing. 

9. VFA can be controlled. How? 
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10. Detail how Oaks mixture are used? 

PART B 

(Answer one full question from each module, each question carries 14 marks) 

Module I 

11. a)  Suppose you are provided with a natural rubber field latex. How can you 
determine the amount  and type of preservatives required for latex?   
          (9M) 

b) How can you evaluate Zeta potential and molecular movement of latex particles
           
          (5M) 

     

12. a) Explain various types of latex preservation methods.    
          (9M) 

b) Give formulations of Low ammonia latex preservation systems.     (5M) 

Module II 

13. a)  With suitable diagram explain methods used for preparation of dispersion and 
emulsion with one example each.       (8M) 

b) Describe the principle of latex prevulcunisation.    (6M) 

14. a) Suppose you are provided with a natural rubber latex of unknown DRC. Which 
analytical tool will you choose for the estimation of DRC? Give the working principle 
of this technique.        (9M) 

b) How can you calculate the non rubber content of a latex.    
          (5M) 

15. Module -III 

16. a) Compare the formulations of gloves used for household and surgical applications. 
Justify the selection of ingredients.      (8M) 

b) Give formulations of rubber balloons and justify the compounding ingredients and 
their quantity.          
          (6M) 

17. a) Describe any three after treatment process in latex dipping with significance of 
each.            (6M) 
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b) Explain various dipping methods in detail.     
          (8M) 

 

Module -IV 

18. a) Describe the significant products made from of rubber-textile composites with any 
two examples. (6M) 

b) Explain the formulation for NR latex adhesives?    (4M) 

c) Latex foam manufacture requires special additives. Give the names and purposes of 
special additives used in foam manufacture.                                                 (4M) 

19. a) Explain gelation. Give the classification of gelling systems.   
          (8M) 

b) Explain the manufacturing process used for latex – coir composites with any one 
example.         (6M) 

Module -V 

20. a) Give a typical formulation of latex adhesive.     
          (7M) 

b) Illustrate the manufacture of latex –bitumin mixture for road rubberisation. 
          (7M) 

21. a) Explain the manufacture process of latex thread.    (7M) 

b) Explain the process of latex casting with typical formulation of a product. 
          (7M) 

.............................................................................................. 

 

Syllabus 

Module 1: Natural rubber latex, general composition,  preservation, fundamental latex 
characteristics, particle size and distribution, stability and destabilisation, coacervation, 
viscosity-concentration relationship, surface free energy and wetting behaviour, zeta 
potential, electrical properties of colloidal system, thermal movement of molecules, 
Brownian motion, synthetic latices and their blends, latex concentration methods, 
concentrated latex, significance of specification limits.  
 
Module 2: Test methods, total solids, dry rubber content, total alkalinity, coagulum content, 
sludge content, pH, KOH number, mechanical, chemical and thermal  stability, VFA number, 
zinc oxide stability principles of latex compounding, de-ammoniation of latex, vulcanising 
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agents, accelerators, antioxidants, fillers, dispersing and emulsifying agents, stabilisers, 
thickening agents, and other miscellaneous additives, special ingredients, preparation of 
dispersions and emulsions, latex compounding, pre-vulcanised latex. 
 
Module 3: Dipping methods- straight dipping, coagulant dipping, different types of  formers, 
dipping process,  after  treatments, defects in dipped goods, Manufacture of dipped goods like 
rubber band, medical gloves, household gloves, industrial gloves, dipped fabric gloves, 
balloon, nipples, prophylactics, impregnation, spreading, fabric proofing and coating. 
 
 Module 4: Rubber-textile composite products, latex bonded fibrous structures, coir foam, 
latex treated rugs and carpet backing. latex foam processing methods, compounding, 
mechanical frothing by beating, vulcanisation, washing  and drying, gelling, gelling systems, 
merits and demerits of gelling systems, continuous foam production, typical latex compounds 
for foam production. 
 
Module 5: Latex castings and mouldings- principles and production of hollow articles, solid 
articles, use of porous moulds in casting, manufacture of latex thread, latex cement and 
adhesives, latex paints, protective coatings, chewing gum, use of latex in road rubberisation. 

Text Books 

1. Rani Joseph, Practical Guide to Latex Technology, Smithers Rapra, 2013 
2. D.C. Blackley, Polymer Latices: Science and Technology, Vol 1, 2 and 3, Springer 

Science, 1997 
3. N.R. Peethambaran, Natural  Rubber  Latex  Technology, 2016 

 
 

Reference Books 

1. E. W. Madge, Latex Foam Rubber,  Elsevier, 1982  
2. D. C. Blackley, High Polymer Lattices, Vol 1 and 2,  Maclaren, 1966 
3. David Eaves, Handbook of Polymer Foams, Smithers Rapra Publishing, 2004 
4. R. F.Mausser (Ed.), The Vanderbilt Latex Handbook, R.T. Vanderbilt Company, 1987 
5. Journal of Rubber Developments, Dipped Goods, Vol.  25,  1972 

     

Course Contents and Lecture Schedule  
No Topic No. of Lectures 
1 Natural rubber latex (9 hours) 

  
1.1 Natural rubber latex, general composition,  preservation, 

fundamental latex characteristics, particle size and distribution, 
stability and destabilization.  

3 

1.2 Coacervation, viscosity-concentration relationship, surface free 
energy and wetting behaviour, zeta potential, electrical properties 
of colloidal system. 

3 
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1.3 Thermal movement of molecules, Brownian motion, synthetic 

latices and their blends, latex concentration methods, concentrated 
latex, significance of specification limits. 

3 

2 Latex specifications (9 hours) 

2.1 Test methods, total solids, dry rubber content, total alkalinity, 
coagulum content, sludge content, pH, KOH number, mechanical, 
chemical and thermal  stability, VFA number, zinc oxide stability 
principles of latex compounding. 

3 

2.2 Deammoniation of latex, vulcanising agents, accelerators, 
antioxidants, fillers, dispersing and emulsifying agents, stabilisers, 
thickening agents, and other miscellaneous additives, special 
ingredients. 

4 

2.3 Preparation of dispersions and emulsions, latex compounding, 
prevulcanised latex. 
 

2 

3  Dipping methods and Dipped products (9 hours) 

3.1 Straight dipping, coagulant dipping, different types of  formers, 
dipping process.  

3 

3.2 After  treatments, defects in dipped goods, trouble shooting in 
dipped goods. 

2 

3.3 Manufacture of dipped goods like rubber band, medical gloves, 
household gloves, industrial gloves, dipped fabric gloves, balloon, 
nipples, prophylactics, impregnation, spreading, fabric proofing 
and coating. 

4 

4 Latex products manufacture  (9 hours) 
4.1 Rubber-textile composite products, latex bonded fibrous 

structures, coir foam, latex treated rugs and carpet backing. 
3 

4.2 Latex foam processing methods, compounding, mechanical 
frothing by beating, vulcanisation, washing  and drying. 

3 

4.3 Gelling, gelling systems, merits and demerits of gelling systems, 
continuous foam production, typical latex compounds for foam 
production. 

3 

5 Latex castings and mouldings (9 hours) 
5.1 Principles and production of hollow articles, solid articles, use of 

porous moulds in casting.  
4 

5.2 Manufacture of latex thread, latex cement and adhesives. 2 
5.3 Latex paints, protective coatings, chewing gum, latex processing 

in road rubberisation. 
3 
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POL 
202 

SPECIFICATION TEST LAB CATEGORY L T P CREDIT 
PCC 0 0 3 2 

Preamble: The specification tests lab is equipped with equipment to carry out the basic 

experiments related to natural rubber latex. Experiments to find dry rubber content and the 

alkalinity of latex samples and tests to estimate nitrogen content, magnesium content and 

sludge content are included. 

Prerequisite: Engineering Chemistry Lab. 

Course Outcomes: After the completion of the course the student will be able to 

CO 1 Develop skill to conduct the specification tests for field and preserved latex. 

CO 2 Develop skill on the specification tests for dry rubber. 

CO 3 Develop skills to correlate latex specifications with properties of latex. 

CO 4 Develop team work skills through group activities. 

Mapping of course outcomes with program outcomes 

 PO 
1 

PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 
10 

PO 
11 

PO 
12 

CO 1 2 3   1        
CO 2  3   2        
CO 3  3  3 2        
CO 4 2  2  1        
 

Assessment Pattern 

Mark distribution 

Total 
Marks 

CIE ESE ESE Duration 

150 75 75 2.5 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance       : 15 marks 
Continuous Assessment     : 30 marks 
Internal Test (Immediately before the second series test)  : 30 marks 
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End Semester Examination Pattern  
The following guidelines should be followed regarding award of marks  
(a) Preliminary work           : 15Marks 
(b) Implementing the work/Conducting the experiment      : 10 Marks 
(c) Performance, result and inference (usage of equipments and trouble shooting) :25 Marks 
(d) Viva voce           :20 marks 
(e) Record            : 5 Marks 
 
General instructions: Practical examination to be conducted immediately after the second 
series test covering entire syllabus given below. Evaluation is a serious process that is to be 
conducted under the equal responsibility of both the internal and external examiners. The 
number of candidates evaluated per day should not exceed 20. Students shall be allowed for 
the University examination only on submitting the duly certified record. The external 
examiner shall endorse the record. 
Course Level Assessment Questions 

 Course Outcome 1 (CO1):  

1.  Perform the experiments to find the Total solid content of the given sample of latex. 

2. Conduct the experiment to find the alkaline content of given sample of NR latex. 

3. Determine the alkaline content, DRC, and VFA  in the given sample of latex. 

Course Outcome 2 (CO2)  

1.Find the Po and PRI values of various types of rubber samples.. 

2. Estimate the nitrogen content of given rubber sample . 

3. Estimate the volatile matter and ash content of dry rubber sample. 

Course Outcome 3(CO3): 

1.  Mention the experiment to determine the ageing resistance of rubber 

2. Estimate the MST  in the given sample of latex and analysis its quality. 

3. Determine the sludge content of latex and report on the quality latex. 

Course Outcome 4 (CO4):  

1. Evaluating the experimentation capacity of student’s in group. 

2.Analysing the interpretation skill of results with group discussion. 

3. Reporting of experimental data, results and report within the stipulated time through team 

effort. 
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LIST OF EXPERIMENTS 

1. Specification tests for field latex 
 

                 Viscosity, density, pH 

2. Specification tests for preserved latex 
                 Ammonia content 

                 Magnesium content  

                 Copper and manganese content  

                 Dry rubber content 

                 Total solid content 

                 KOH number  

                 Volatile fatty acid number 

                 Sludge content  

                 Coagulum content  

                 Mechanical stability time  

                 Heat stability time 

                 ZnO stability 

3. Specification tests for dry rubber 
                 Volatile matter 

                 Ash content  

                 Dirt content 

                 Nitrogen content 

                 Estimation of Cu 

                 Estimation of Fe  

                 Estimation of Mn, P0, PRI 

Reference Books 

1. Rani Joseph, Practical Guide to Latex Technology, Smithers Rapra, 2013 
2. D.C. Blackley, Polymer Latices: Science and technology, Springer Science, 1997. 
3. S. K. De and J. R. White, Rubber Technologist's Handbook, Vol 1, Smithers Rapra 

Publishing, 2001 
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POL204 POLYMER PREPARATION 
AND ANALYSIS LAB 

CATEGORY L T P CREDIT 
PCC 0 0 3 2 

Preamble: The polymer preparation and analysis lab is equipped with equipment for analysis 

of polymer materials. Experiments like molecular weight determination and estimation of the 

compounding ingredients are included in this paper. Estimation of monomers and the 

methods of preparation of polymers are also part of this subject. 

Prerequisite: Engineering Chemistry Lab. 

Course Outcomes: After the completion of the course the student will be able to 

CO 1 Develop skill to prepare polymers. 
 

CO 2 Develop skill to find out the molecular weight and constituents of  polymer 

materials. 

CO 3 Develop skill identify a polymer by chemical analysis. 

CO 4 Develop skill to analyse a polymer compound. 

Mapping of course outcomes with program outcomes 

 PO 
1 

PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 
10 

PO 
11 

PO 
12 

CO 1  3           
CO 2  3           
CO 3  3  3     3    
CO 4         3   3 
 

Assessment Pattern 

Mark distribution 

Total 
Marks 

CIE ESE ESE Duration 

150 75 75 2.5 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance       : 15 marks 
Continuous Assessment     : 30 marks 
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Internal Test (Immediately before the second series test)  : 30 marks 
 
End Semester Examination Pattern  
The following guidelines should be followed regarding award of marks  
(a) Preliminary work           : 15Marks 
(b) Implementing the work/Conducting the experiment      : 10 Marks 
(c) Performance, result and inference (usage of equipments and trouble shooting) :25 Marks 
(d) Viva voce           :20 marks 
(e) Record            : 5 Marks 
 
General instructions: Practical examination to be conducted immediately after the second 
series test covering entire syllabus given below. Evaluation is a serious process that is to be 
conducted under the equal responsibility of both the internal and external examiners. The 
number of candidates evaluated per day should not exceed 20. Students shall be allowed for 
the University examination only on submitting the duly certified record. The external 
examiner shall endorse the record. 
Course Level Assessment Questions 

 Course Outcome 1 (CO1):  

1.  Perform the experiment for preparation of Phenol-formaldehyde resins. 

2. Conduct the experiment for regeneration of cellulose. 

3. Conduct experiment for synthesis of urea-formaldehyde resin. 

Course Outcome 2 (CO2)  

1.Find the molecular weight of the given sample of PVC by viscometry. 

2. Estimate the chlorine content of given sample of chloroprene rubber. 

3. Estimate the hydrocarbon  content of  given NR sample. 

Course Outcome 3(CO3): 

1.  Conduct the experiment to determine the given Plastic sample. 

2. Estimate the type of rubber in the given sample. 

3. Conduct experiment to identify the type of thermoplastic elastomer. 

Course Outcome 4 (CO4):  

1. Evaluating the carbon black content of the rubber compound. 

2.Determine the silica content of the given rubber compound. 

3. Reporting of experimental data, of thermo gravimetric analysis. 
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LIST OF EXPERIMENTS 

1. Synthesis of the following Polymers: Polymethyl methacrylate, Polyacrylamide, 
Regenerated Cellulose, Phenol-Formaldehyde Resin (Novolac and Resol), 
Polystyrene, Polyurethanes and Glyptal resins, Urea-Formaldehyde and Melamine-
Formaldehyde.  

2. Quantitative estimation of the following monomers: Aniline, Phenol, Acetone, Ethyl 
Acetate, Formaldehyde, Acrylonitrile, Urea, Glycol, Methyl methacrylate 

3. Determination of molecular weight by viscosity method and end group analysis. 
4. Estimation of Polymers: Acrylonitrile content of NBR, Chlorine content of CR, 

Rubber hydrocarbon content of NR. 
5. Analysis of Polymer Compounds: Iodine value of rubber compounds, Carbon black 

content, Free sulphur content, Total inorganic content, Silica content. 
6. Identification of Rubbers: NR, SBR, BR, IR, IIR, EPDM, CR, NBR, Hypalon, 

Thiokol, Silicone. 
7. Identification of Plastics: PE, PP, PS, PVC, PVA, PF, UF, MF, Polyester 
8. Identification of Thermoplastic Elastomers: SIS, SBS, SEBS, Hytrel. 

 

Reference Books 

1. S. R. Sandler, W.Karo, J. Bonesteel and E.M. Pearce, Polymer Synthesis and 
Characterization: A Laboratory Manual,  Elsevier, 1998 

2. D. Braun, H. Cherdon and H.Ritter, Polymer Synthesis: Theory and Practice, Springer 
Science, 2013 

3. Kuruvilla Joseph and Gem Mathew, Advanced Practical Polymer Chemistry, Polymer 
Publications, 2004 
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POT 
292 

FUNDEMENTALS OF 
MANUFACTURING 

CATEGORY L T P CREDIT 
VAC 3 1 0 4 

 

Preamble: Out of five modules, first one is introduction to primary manufacturing process. 
Second module deals with various types of mould and die casting. Significant topics from 
forming, coining and embossing are included in the third module. Fourth and fifth modules 
gives emphasis on the manufacture based on forging and welding techniques. After the 
completion of this course, students will be able to understand manufacture methods to create 
tools and dies for polymer product manufacture. They also attain the skill to identify the 
proper machining process to make such tools. 

Prerequisite: Basic Mechanical Engineering. 

Course Outcomes:  After the completion of the course the student will be able to 

CO 1 Describe the principles, instrumentation and applications of machining process. 
CO 2 Explain the significance and methods of forming methods. 
CO 3 Illustrate different casting techniques and prepare materials for the same. 
CO 4 Compare and contrast between various manufacturing processes and do judicious 

selection for each part. 
CO 5 Exposure towards modern manufacturing process in forging, welding,  and extrusion. 
 

Mapping of course outcomes with program outcomes 

                PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12 

CO 1 3 1 1  1    1    
CO 2 3 1 1  1        
CO 3 3 2 1  1        
CO 4 3 2 1  1        
CO 5 3 1 1  3  1      
 

Assessment Pattern 

Bloom’s Category Continuous Assessment 
Tests 

End Semester Examination 

1 2 
Remember 10 10 10 
Understand 20 20 20 
Apply 20 20 70 
Analyse    
Evaluate    
Create    
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Mark distribution 

Total 
Marks 

CIE ESE ESE 
Duration 

150 50 100 3 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A 
contain 10 questions with 2 questions from each module, having 3 marks for each question. 
Students should answer all questions. Part B contains 2 questions from each module of which 
student should answer any one. Each question can have maximum 2 sub-divisions and carry 
14 marks.  
 

Course Level Assessment Questions 

 Course Outcome 1 (CO1): Describe the principles, instrumentation and applications of 
machining process. 

1. Describe the principle and instrumentation of cutting tools.  

2. Effect of carbon content on the mechanical properties of carbon steels. 

3.Compare brittle and ductile failure of metals. 

Course Outcome 2 (CO2) : Explain the significance and methods of forming methods. 

1. Explain the significance of notching and piercing. 

 2. Illustrate the significance and procedure in estimating power requirement for shearing 
operation. 

3. Comment on the features of hydro-forming. 

  Course Outcome 3(CO3): Illustrate different casting techniques and prepare materials for 
the same. 
 1. Explain the significance of foundry equipment and furnaces. 

 2. What is the significance of pit mould casting. Explain. 

3. Comment on the various die casting methods. 
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Course Outcome 4 (CO4): Compare and contrast between various manufacturing processes 
and do judicious selection for each part.  

1. Compare cutting and casting tool manufacture. 

2. Insert moulds are preferred over integer moulds. Why? 

3. Drilling of channels in metal pieces requires additional care. Why? 

Course Outcome 5 (CO5): Exposure towards modern manufacturing process in forging, 
welding, and extrusion. 

1. Plasma arc welding is preferred in certain tools. Explain. 

2. Give an account of different products made by extrusion. 

3.Explain the application of fusion welding process.  

 

 

 

Model Question paper 

Reg No:______________  

Name   :______________  

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY FOURTH SEMESTER 
B.TECH DEGREE EXAMINATION, MONTH & YEAR  

Max. Marks: 100                          POT292   Duration: 3 Hours  

FUNDEMENTALS OF MANUFACTURING      

                     (2019-Scheme) 

PART A  

(Answer all questions, each question carries 3 marks)   

1. Compare low, medium and high carbon steel. 

2. Describe deep drawing. What is its significance? 

3. Give the principle of directional solidification. 

4. Define weldability and factors affecting it. 

5. Compare and contrast between blanking and punching?   
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6. Differentiate friction welding and resistance welding. 

7. What are the limitations and advantages of magneto forming? 

8. Describe the terms conventional spinning and shear spinning. 

9. Define extrusion ratio? What is its significance. 

10. Detail how stretch forming is carried out? 

 

PART B  

(Answer one full question from each module, each question carries 14 marks) 

Module I 

11. a)  With a labelled diagram explain the parts and working of a grinding machine. 
           (9) 

b) What is the role of shaping machine in mould manufacture?   (5) 

     OR 

     

12. a) Explain various functions of cutting tools.  Explain the working of one cutting 
machine.          (9) 

b) Explain the role of coolant materials used in tooling process. 

    (5) 

Module II 

13. a)  With suitable diagram explain hot chamber die casting machine .  (8) 

b) Describe the principle of centrifugal casting.    (6) 

     OR 

14. a) Explain the factors to be considered in gate design.   (9) 

b) Compare and contrast between parting gate and step gate   (5) 

Module -III 

15. a) Write the detailed process involved in coining and embossing with suitable 
examples.    .      (8) 

b) What is meant by rubber forming. Explain.    (6) 
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      OR 

16. a) Describe the after treatment process used in forming process.  (6) 

b) Explain various applications of drawing and cupping.   (8) 

Module -IV 

17. a) Describe any four forging defects and reason for them. Explain the design 
modifications that can be used to minimise forging defects.    
          (8) 

b) Explain the design features used in forging dies?    (6) 

     OR 

18. a) Explain roll pass design and its features.     (8) 

b) Explain the manufacturing process used in hot rolling and cold rolling.  (6) 

Module -V 

19. a) Give a detailed description on the components used in ultrasonic welding. (7) 

b) Illustrate on the troubleshooting guide used in pressure welding.  (7) 

     OR 

20. a) Explain leftward and rightward techniques used in gas welding.  (7) 

b) Explain polarity in arc welding. Explain its significance. How is it related to heat 
generation?         (7) 

.............................................................................................. 

 

Syllabus 

Module 1: General introduction to manufacturing methods, Material removal process, 
Cutting, Cutting tools, grinding and finishing. 
 
Module 2: Casting -Introduction; History of the technology; Definition and major 
classification; Casting materials, Sand mould casting:- Basic principles with simple examples 
of a solid casting and a hollow casting. Patterns; types, material and design including pattern 
allowances; Moulding sands; composition, preparation, properties and testing; Core; Purpose, 
definition, materials, preparation and applications; Design of gating system; pouring basin, 
sprue, runner and risers; Advantages, limitations and applications of top gate, bottom gate, 
parting gate and step gate; Estimation of pouring time for top gate and bottom gate type 
moulds. Foundry equipment and furnaces. Melting, pouring and solidification. Principles, 
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method, relative advantages and applications of floor mould casting, shell mould casting, pit 
mould and loam mould casting CO2 mould casting; centrifugal casting ( pure, semi and 
centrifuging types) investment casting including mercasting ; Permanent mould casting. Die 
casting; types, methods, relative advantages and applications Slush casting; principle and use, 
Casting defects; types, causes and remedy. 
 
Module 3 Forming Processes - Introduction; General principles; major classification with 
typical examples ; Hot working and cold working; principle, purpose, relative advantages and 
applications. Shearing; Parting, notching, blanking and piercing. Cupping(drawing) and deep 
drawing. Design of blanks for any shearing and cupping operation. Estimation of forces and 
power required for shearing and cupping operations. Coining and embossing ; basic principle 
and methods. Other forming processes:- Principles, methods, essential requirements and 
applications of Spinning and flow turning; Bulging; Hydro forming; Magneto forming; 
Explosive forming. 

 Module 4: Forging:-Definition and classification giving few example of application; work 
materials different forging operations, tools and equipment ; Smithy, drop forging and press 
forging (pressing) methods and use. Forging dies: types, materials and design. Rolling:-
Introduction ; basic principles and general applications; Characteristics and applications of 
hot rolling and cold rolling; various processes and applications and rolled products; Roll pass 
design for different products. Wire drawing and Extrusion:- Basic principles and 
requirements; Classification, methods and applications; Work materials and products; Press 
tool works; Basic principles, system, operations and applications. 
 
Module 5: Welding- Introduction: Major classes of joining; Mechanical joining; temporary, 
semi permanent and permanent; Welding; Brazing and soldering; Adhesive bonding; 
Welding in Liquid state. Fusion welding: - Introduction; basic principle, definition and major 
classification; characteristics and applications of different fusion welding processes using 
different heat-sources. Heat source:-chemical; gas welding; thermit welding; Heat source:-
electrical; Arc welding; Manual arc welding; Submerged arc welding; TIG and MIG. 
Induction welding; Plasma arc welding; Resistance welding; Spot welding; Butt welding; 
Seam welding; Projection welding. Laser beam welding and electron beam welding. Solid 
state welding: - Principles. Methods, requirements and application of the different types; 
Solid state welding in hot condition; Forge welding; Friction welding; Diffusion welding 
Ultrasonic welding. Pressure welding. Welding defects; Types,  causes, effects and remedy. 
 

Reference Books 

1. Rao, Posinasetti Nageswara. Manufacturing technology. Vol. 1. Tata McGraw-Hill 
Education, 2013. 
2. Ghosh, Amitabha, and Asok Kumar Mallik. "Manufacturing science." Ellis Horwood, 
1986. (1986) 
3. Kalpakjian, Serope. Manufacturing processes for engineering materials. Pearson 
Education India, 1984. 
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4. Campbell, James S. Principles of manufacturing materials and processes. McGraw-Hill, 
1961. 
  

Course Contents and Lecture Schedule  
 
No Topic No. of Lectures 

1 Introduction (3 hrs) 
  

1.1 General introduction to manufacturing methods, Cutting, 
Grinding, finishing. 

3 

2 Casting Process  (12 hrs) 

2.1 Casting -Introduction; History of the technology; Definition and 
major classification; Casting materials, Sand mould casting:- Basic 
principles with simple examples of a solid casting and a hollow 
casting.  

.  

3 

2.2 Patterns; types, material and design including pattern allowances; 
Moulding sands; composition, preparation, properties and testing; 
Core; Purpose, definition, materials, preparation and applications; 
Design of gating system; pouring basin, sprue, runner and risers; 
Advantages, limitations and applications of top gate, bottom gate, 
parting gate and step gate; 

2 

2.3 Estimation of pouring time for top gate and bottom gate type 
moulds. Foundry equipment and furnaces. Melting, pouring and 
solidification. Principles, method, relative advantages and 
applications of floor mould casting, shell mould casting, pit mould 
and loam mould casting CO2 mould casting; centrifugal casting ( 
pure, semi and centrifuging types) investment casting including 
mercasting ; Permanent mould casting. 

4 

2.4 Die casting; types, methods, relative advantages and applications 
Slush casting; principle and use, Casting defects; types, causes and 
remedy. 

3 

3 Forming  (10 Hrs) 
3.1 Forming Processes - Introduction; General principles; major 

classification with typical examples ;Hot working and cold 
working; principle, purpose, relative advantages and applications. 

 

4 

3.2 Shearing; Parting, notching, blanking and piercing. 
Cupping(drawing) and deep drawing. Design of blanks for any 
shearing and cupping operation. Estimation of forces and power 
required for shearing and cupping operations. Coining and 
embossing ; basic principle and methods. 

3 
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3.3 Other forming processes:- Principles, methods, essential 

requirements and applications of Spinning and flow turning; 
Bulging; Hydro forming; Magneto forming; Explosive forming. 

3 

4 Forging and Extrusion (10 Hrs) 
4.1 Forging:-Definition and classification giving few example of 

application; work materials different forging operations, tools and 
equipment ; Smithy, drop forging and press forging (pressing) 
methods and use. 

4 

4.2  Forging dies: types, materials and design. Rolling:-Introduction ; 
basic principles and general applications; Characteristics and 
applications of hot rolling and cold rolling; various processes and 
applications and rolled products; Roll pass design for different 
products 

3 

4.3 Wire drawing and Extrusion:- Basic principles and requirements; 
Classification, methods and applications; Work materials and 
products; Press tool works; Basic principles, system, operations 
and applications. 

3 

5 Welding (10 Hrs)  

5.1 
Welding- Introduction: Major classes of joining; Mechanical 
joining; temporary, semi permanent and permanent; Welding; 
Brazing and soldering; Adhesive bonding; Welding in Liquid state 

4 

5.2 

Fusion welding: - Introduction; basic principle, definition and 
major classification; characteristics and applications of different 
fusion welding processes using different heat-sources. Heat 
source:-chemical; gas welding; thermit welding; Heat source:-
electrical; Arc welding; Manual arc welding; Submerged arc 
welding; TIG and MIG; 

3 

5.3 

Induction welding; Plasma arc welding; Resistance welding; Spot 
welding; Butt welding; Seam welding; Projection welding. Laser 
beam welding and electron beam welding. Solid state welding: - 
Principles. Methods, requirements and application of the different 
types; Solid state welding in hot condition; Forge welding; 
Friction welding; Diffusion welding Ultrasonic welding. Pressure 
welding. Welding defects; Types,  causes, effects and remedy. 

3 
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POT 
294 ENERGY TECHNOLOGY CATEGORY L T P CREDIT 

VAC 3 1 0 4 
 

Preamble: In Energy technology, the first priority is given to understand the sources of 
energy and methods for its storage. Significant topics from fuel cell design, solar and wind 
energy are included in the third and fourth module.  Final part of this paper deals with the 
nuclear energy and its prospectus. After the completion of this course, students will be able to 
describe the significance of storage and conversion of energy. They also attain the knowledge 
related to ease and difficulties to store energy from different sources.   

Prerequisite: Basic knowledge in Engineering Chemistry 

Course Outcomes:  After the completion of the course the student will be able to 

CO 1 Summarise the  features of conventional and non-conventional energy resources. 
CO 2 Explain the modern methods for tapping solar and wind energy for sustainability. 
CO 3 Develop different batteries and energy efficient  solar cells. 
CO 4 Create awareness on the Global warming and other weather changes due to 

conventional energy usage.  
CO 5 Explain the basic concepts of nuclear energy and describe power plant features.   
 

Mapping of course outcomes with program outcomes 

                PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12 

CO 1 3 2 1  1        
CO 2 3 3 2     2     
CO 3 3 2 3 2         
CO 4 3 3 1 3        1 
CO 5 3 2 1 2  2   1   1 
 

Assessment Pattern 

Bloom’s Category Continuous Assessment 
Tests 

End Semester Examination 

1 2 
Remember 10 10 10 
Understand 20 20 20 
Apply 20 20 70 
Analyse    
Evaluate    
Create    
 

Mark distribution 

Total CIE ESE ESE 
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Marks Duration 

150 50 100 3 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A 
contain 10 questions with 2 questions from each module, having 3 marks for each question. 
Students should answer all questions. Part B contains 2 questions from each module of which 
student should answer any one. Each question can have maximum 2 sub-divisions and carry 
14 marks.  
 

Course Level Assessment Questions 

 Course Outcome 1 (CO1):  

1. Describe the principle of combustion thermodynamics.  

2. Contrast behaviour of conventional and non-conventional energy resources. 

3. Estimate the future energy requirement and possible resources for the same. 

Course Outcome 2 (CO2):  

1. Explain the principle of wind mills in power generation. 

 2. Explain how windmills generates power in a sustainable way. 

3. What is heliostat. What is the role of heliostat in solar tower? 

  Course Outcome 3(CO3): 

 1. Design procedure of fuel cell battery for energy efficiency. 

 2. Understand p n junction and characteristics of solar cell.   

3. Explain time –temperature superposition principle. 

Course Outcome 4 (CO4):  

1. Fuel combustion affects global warming . How? 

2. Define nuclear irradiation effect. 



POLYMER ENGINEERING
3. Compare efficiency of alkali and mercury cells.. 

Course Outcome 5 (CO5):  

1. Describe the significance uranium isoptopes in nuclear plants. 

2. Summarise why coolants are significant in nuclear power generation. 

3. Explain the reason for failure of two nuclear power plants.  

 

Model Question paper 

Reg No:______________  

Name   :______________  

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY FOURTH SEMESTER 
B.TECH DEGREE EXAMINATION, MONTH & YEAR  

         POT294  

Max. Marks: 100                              Duration: 3 Hours  

ENERGY TECHNOLOGY 

(2019-Scheme) 

PART A  

(Answer all questions, each question carries 3 marks)   

1. Draw the I V characteristic of solar cell. 

2. Describe declination angle and zenith angle. What is its significance? 

3. Give the principle of wind energy generation. 

4. What is meant by tilt factor. What is the expression for tilt factor? 

5. What is meant by energy driven elasticity and entropy driven elasticity?   

6. Derive the expression for DNI and solar constant. 

7. What are the limitations of wind energy? 

8. Describe the terms shielding materials and fuel rods in a nuclear plant. 

9. Polymers are used in photo voltaic cells. Comment. 

10. Differentiate between flux concentration and area concentration ratio. 
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PART B 

(Answer one full question from each module, each question carries 14 marks) 

Module I 

11. a)  Define the term clean coal technology.               (7M) 

b) PV cells are used in solar grids. Explain its working principle   
         (3M) 

c) Compare acid and alkaline fuel cells.                (4M) 

12. a) Derivation of efficiency and testing of flat plate collectors in solar cells.  
         (8M) 

b) What do each regions characterize on the Li-ion battery's Nyquist-plot?(4M) 
 
c) What all are the steps involve from metal ore to synthesis of battery grade sulphates 
to make NMC cathode materials for Li-ion battery?                          (4M) 
 

Module II 

13. a) Discuss the principle and working of PEM Fuel Cell                                (8M) 

             b) Discuss the configuration of fuel cell systems with fuel processors.  
                          (6M) 

14. a) Derive expressions for temperature dependence of the reversible voltage obtained 
from a fuel cell.         
          (8M) 

b) Write a note on the characteristics of fuel cell charge transport resistance 
                (6M) 

Module -III 

15. a) Explain the principle of conversion of solar energy into heat. Explain a flat plate 
solar collector.         (6M) 

b) What is meant by solar pond ? Explain. Describe the working of solar power plant
          (8M) 

16. a) Explain Thermal Energy storage for solar heating and cooling. What are limitations 
of solar plants ?         
          (8M) 

b) Explain sensible heat storage, latent heat storage and thermochemical storage of 
solar energy.          
          (6M) 

https://www.researchgate.net/post/What_do_each_regions_characterize_on_the_Li-ion_batterys_Nyquist-plot
https://www.researchgate.net/post/What_all_are_the_steps_involve_from_metal_ore_to_synthesis_of_battery_grade_sulphates_to_make_NMC_cathode_materials_for_Li-ion_battery
https://www.researchgate.net/post/What_all_are_the_steps_involve_from_metal_ore_to_synthesis_of_battery_grade_sulphates_to_make_NMC_cathode_materials_for_Li-ion_battery
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Module -IV 

17. a) What do you understand by the nature of wind ? Describe with the help of of a neat 
sketch the construction and working of a Wind Energy Conversion System (WECS).
          (9M) 

b) What methods are used to overcome the fluctuating power generation of a windmill 
? Discuss their merits and demerits.       
                 (5M) 

18. a) Give the significance and features of Betz limit. Derive the expression for Betz 
limit and power co efficient.                    (8M) 

b) Explain the main components and functioning of wind turbain.           
          (6M) 

Module -V 

19. a) What is radioactive decay? Explain decay constant and half life of a radioactive 
element.          
         (7M) 

b) Explain Gamow, theory of alpha decay. How is Geiger-Nuttal law derived from it?
         (7M) 

20. a) Explain the working principle of cyclotron with neat sketch.      
              (5M) 

b) What do you mean by prompt and delayed neutrons.          (4M) 

b) Explain Gamov’s theory of alpha decay. How far does this explain the Gieger 
Nuttall law.                                              (5M) 

.............................................................................................. 

 

Syllabus 

Module 1: Fuels and combustion :  
 
Fuels & Fuel Analysis, Combustion Stoichiometry, theoretical & actual combustion 
processes, Air fuel ratio. Combustion Thermodynamics- calculation of heat of formation & 
heat of combustion, First law analysis of reacting systems. Combustion Appliances- Gas 
burners- Functional requirement of burners, Gas burner Classification, Stoker firing, 
pulverized system of firing. 
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Module 2: Batteries and Fuel cells: 

Storage Cell Technologies-Storage cell fundamentals, Characteristics Emerging trends in 
batteries. Specifications, Storage cell definitions & specifications, Carbon-zinc & alkaline 
cells, Mercury, zinc-air, & silver oxide button cells, Lead –acid, Edison, Nicad &Nimh cells, 
Lithium technology, Applications, Storage cell summary, Applications of storage cell, 
Industrial Fuel cell fundamentals, The alkaline fuel cell, Acidic fuel cells Applications, 
Industrial and commercial. 
 

Module 3: Solar energy: 

Source of radiation, solar constant, solar charts, Measurement of diffuse, global and direct 
solar radiation: pyrheliometer, pyranometer, pyregeometer, net pyradiometer-sunshine 
recorder Solar Non-Concentrating Collectors- Design considerations, Classification air, liquid 
heating collectors, Derivation of efficiency and testing of flat plate collectors, Analysis of 
concentric tube collector, Solar green house. Design, Classification, Concentrator mounting, 
Focusing solar concentrators Heliostats. Solar powered absorption A/C system, water pump, 
chimney, drier, dehumidifier, still, cooker. Photo-voltaic cell, characteristics-cell arrays, 
power electric circuits for output of solar panels, choppers-inverters-batteries-charge 
regulators, Construction concepts. 

Module 4: Wind energy: 

Measurement and instrumentation, Beau fort number, Gust parameters, wind, power law 
index, Betz constant -Terrain value. Energy in wind, study of wind applicable Indian 
standards, Steel Tables, Structural Engineering. Variables in wind energy conversion 
systems, wind power, power in a wind stream, wind turbine efficiency, Forces on the blades 
of a propeller, Solidity and selection curves. 

 

Module 5: Nuclear Materials: 

Introduction to nuclear energy / reactors, comparison of different modes of energy 
generation, ecological and environmental aspects. Nuclear reactions, concept of half-life, 
nuclear minerals, related exploration and processing. Material requirements, structural 
materials, coolants, shielding materials and fuel rods, fabrication requirements. Nuclear 
irradiation effects on structural materials, safe guards, safety and health protection. 

 

Reference Books 

1. Raja etal, Introduction to Non-Conventional Energy Resources Scitech Publications. 
2. John Twideu and Tony Weir, Renewal Energy Resources BSP Publications, 2006. 
3. M.V.R. Koteswara Rao, Energy Resources: Conventional & Non-Conventional BSP 

Publications,2006. 
4. D.S. Chauhan, Non-conventional Energy Resources New Age International. 
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5. C.S. Solanki, Renewal Energy Technologies: A Practical Guide for Beginners PHI 

Learning. 
6. Peter Auer, “Advances in Energy System and Technology”. Vol. 1 & II Edited by 

Academic Press. 
7. Godfrey Boyle, Renewable Energy Power for A Sustainable Future, Oxford 

University Press. 
 

 
 
 
Course Contents and Lecture Schedule  
No Topic No. of Lectures 
1 Fuels and combustion: (9 hours) 

 
 

1.1 Fuels & Fuel Analysis, Combustion Stoichiometry, theoretical & 
actual combustion processes, Air fuel ratio.  

4 

1.2 Combustion Thermodynamics- calculation of heat of formation & 
heat of combustion, First law analysis of reacting systems.  

2 

1.3 Combustion Appliances- Gas burners- Functional requirement of 
burners, Gas burner Classification, Stoker firing, pulverized 
system of firing. 

3 

2 Batteries and Fuel cells : (8 hours) 

2.1 Storage Cell Technologies-Storage cell fundamentals, 
Characteristics Emerging trends in batteries. Specifications. 

3 

2.2 Storage cell definitions & specifications, Carbon-zinc & alkaline 
cells, Mercury, zinc-air, & silver oxide button cells, Lead –acid, 
Edison, Nicad &Nimh cells, Lithium technology. 

3 

2.3 Applications of storage cell, Industrial Fuel cell fundamentals, The 
alkaline fuel cell, Acidic fuel cells Applications, Industrial and 
commercial. 

2 

3 Solar energy: (10 Hrs) 

3.1 Source of radiation, solar constant, solar charts, Measurement of 
diffuse, global and direct solar radiation: pyrheliometer, 
pyranometer, pyregeometer, net pyradiometer-sunshine recorder. 

3 

3.2 Solar Non-Concentrating Collectors- Design considerations, 
Classification air, liquid heating collectors, Derivation of 
efficiency and testing of flat plate collectors, Analysis of 
concentric tube collector, Solar green house. Design, 
Classification, Concentrator mounting, Focusing solar 
concentrators Heliostats. 

2 
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3.3 Solar powered absorption A/C system, water pump, chimney, 

drier, dehumidifier, still, cooker.  
2 

3.4 Photo-voltaic cell, characteristics-cell arrays, power electric 
circuits for output of solar panels, choppers-inverters-batteries-
charge regulators, Construction concepts. 

 
3 

4 Wind energy: (9 Hrs) 

4.1 Measurement and instrumentation, Beau fort number, Gust 
parameters, wind, power law index, Betz constant -Terrain value..  

 

2 

4.2 Energy in wind, study of wind applicable Indian standards, Steel 
Tables, Structural Engineering 

3 

4.3 Variables in wind energy conversion systems, wind power, power 
in a wind stream, wind turbine efficiency, Forces on the blades of 
a propeller, Solidity and selection curves. 

4 

5 Nuclear Materials: (9 hours) 

5.1 Introduction to nuclear energy reactors, comparison of different 
modes of energy generation, ecological and environmental aspects.  

3 

5.2 Nuclear reactions, concept of half-life, nuclear minerals, related 
exploration and processing. Material requirements, structural 
materials, coolants, shielding materials and fuel rods, fabrication 
requirements. 

4 

5.3 Nuclear irradiation effects on structural materials, safe guards, 
safety and health protection. 

2 
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POT296 POLYMERS IN 
CONSTRUCTION 

CATEGORY L T P CREDIT 

VAC 3 1 0 4 
 

Preamble: Objective of this course is to acquire knowledge and skills toutilize polymer 

materials as a base in construction purpose.This course introduces students to polymer 

applications in building, coatings, foams and for various design purposes. 

Prerequisite: Polymer science and Polymerpreparation. 

Course Outcomes: After the completion of the course the student will be able to: 

CO1 Understand the concepts of powder coating, sand witch panels, pipes and cables. 
CO2 Estimatethe properties of polymer sealants, gaskets and adhesives. 
CO3 Illustrate the design of FRP composites and to strengthen RC slabs. 
CO4 Definethe role of polymers in sustainable development and ecology. 
CO5 Develop polymer systems for various constructional requirements. 

 

Mapping of course outcomes with program outcomes 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12 

CO 1 3 2 1 … … … … … … … … … 

CO 2 3 3 … 1 … … … … … … … … 

CO 3 3 3 … … 2 … … … … … … … 

CO 4 3 2 … … … 2 3 3 - 2 … 1 

CO 5 1 2 … … 2 … … … 1 … … … 

 

 

Assessment Pattern 

Bloom’s Category 
Continuous Assessment 

Tests End Semester Examination 
1 2 

Remember 10 10 20 
Understand 10 10 10 

Apply 10 10 10 
Analyze 10  10 
Evaluate  10 20 
Create 10 10 20 
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Mark distribution 

Total Marks CIE ESE ESE Duration 

150 50 100 3 hours 

 
Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: 

There will be two parts; Part A and Part B. Part A contain 10 questions with 2 questions from 

each module, having 3 marks for each question. Students should answer all questions. Part B 

contains 2 questions from each module of which student should answer any one. Each question 

can have maximum 2 sub-divisions and carry 14 marks.  

 
Course Level Assessment Questions 
 
Course Outcome 1 (CO1):Understand the concepts of powder coating, sand witch panels, pipes 
and cables. 

1. Compare with examples on polymer materials used in construction of structural and non-

structural applications. 

2. What is meant by Intumescent coatings? 

3. Design a fluidized bed powder coating system for various materials. 

Course Outcome 2 (CO2): Estimatethe properties of polymer sealants, gaskets and adhesives. 

1. Understand properties of polymer adhesives and its manufacture. 

2. Explain the significance of sealant design. 

3. Correlate material specified properties of different polymers to its structure. 

 
Course Outcome 3(CO3):Illustrate the design of FRP composites and to strengthen RC slabs. 

1. Compare the structure of FRP and find the reason for the difference in their strength. 

2. Understand the critical features in FRP composite design. 

3. Design RC slabs with improved stiffness by plastics. 
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Course Outcome 4 (CO4): Define the role of polymers in sustainable development and ecology. 

1. Polymerscause several environment problems. How can it be prevented? 

2. Estimate the role of polymers in making sustainable development through case studies. 

3. Design modern equipment based on plastics for better ecology balance. 

 
Course Outcome 5 (CO5): Develop polymer systems for various constructional requirements. 

1. Formulate polymer compounds for civil engineering use. 

2. Understand manufacture of natural and synthetic geotextiles. 

3. Design polymer structures with low flammability and improved recyclability. 

 

 

 
Model Question Paper 

QP CODE:           PAGES: 2 

Reg No:______________ 

Name: ______________ 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY  

FOURTH SEMESTER B.TECH DEGREE EXAMINATION,MONTH & YEAR 

Course Code: POT 296 

Max. Marks: 100 Duration: 3 Hours 

POLYMERS IN CONSTRUCTION 
PART – A 

Answer All the Questions(10 x 3 = 30) 
 

1. What is the problem with incomplete combustion of PVC? 

2. Write the advantages and disadvantages of FRP in construction. 

3. Illustrate different types of powder coat application methods. 

4. Mention the specific use of cellular plastic in civil construction. 

5. Name any four plastics used in windows and glazings. 

6. Compare Epoxy floors with ceramic floor. 

7. Define SPI coding of plastic recycling. 

8. Write the significance of hydrolysis reaction with example. 

9. What are the advantages of using plastics in constructing drainages? 
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10. Give short note on different types of glass fibre commercially used in FRP. 

 
PART – B 

Answer one full question from each module (5 x 14 = 70) 
 

Module 1 
11. (a) Explain various applications with structural features of polymer sand witch panels. 

(b) Write short note on : 1) Polymer adhesives 

   2)  Earthquake resistance of polymer structures.   

    (7+7 = 14 Marks) 

 
OR 

12. (a) Explain the specialties of polymer structure for acoustic sealing. 

13. (b) Explain various methods for manufacture of wood plastic composite. (7+7 = 14 

Marks) 

Module 1I 
14. Compare solvent based and water based polymer coatings. 

OR 

15. (a) Describe the process of powder coating. 

(b)Give a note on polymers suitable for powder coating and its preparation.  

(8+6 = 14 Marks) 

 
ModuleIII 

16. Describe the manufacture, applications and testing of polymer concrete. 

OR 
17. Write short notes on the following 

a)Natural and synthetic geotextile     (5 Marks) 

b) Bond strength models and its significance     (5 Marks) 

c) Effect of polymerin RC structure construction      (4 marks)  

 

 
ModuleIV 

18. Explain on the various process associated with thermoplastic foam manufacture. 

OR 
19. a) Compare and contrast between PS and PVC foams.   

b) Static discharge behavior of plastics can be modified.How ?(7+7 = 14 Marks) 
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Module V 

20. Explain the compounding ingredients used in manufacture of flame resistant and 

sustainable designs. 

OR 

21. (a) Explain polymer bound reagents and their significance in durability.   (5 Marks) 

(b) Explain various methods to repair polymer structural members.  (9 Marks) 

 
 
 
 
 

Syllabus 
Module 1 
Plastics in Building and Construction, structural, secondary structural and Non-structural uses, 
Sand witch panel, piping, cables, cladding and profiles, insulation, sealant, gaskets and 
adhesives. Roofing and flooring systems, glazing and wall covering. 
Module 2 
Polymer coating, Materials, solvent based coatings, water based coatings, curing techniques, 
Powder coatings, Intumescent coatings. 
Module 3 
Polymers in civil engineering, geotechnical, roadways, pavements, drainage and erosion control 
systems, polymer concrete, FRP composites, bond strength models, strengthening of RC beams, 
RC slabs, RC columns, masonry wall and infills strengthening.  
Module 4 
Polymer foams, foam manufacturing technology, Thermoplastic foams, thermosetting foams, 
Special applications, ageing studies. 
Module 5 
Polymer in repair, Injection grouting, patching, coating, sustainable construction, eco-design, 
recycling of scraps, flammability of polymer foams and composites. 
 
Reference Books: 

1. Halliwell, Sue M. Polymer composites in construction. CRC, 2000. 

2. Hornbostel, Caleb. Construction materials: Types, uses and applications. John Wiley & 
Sons, 1991. 

3. GuneriAkoveli, Polymers in Construction, Rapra review report, 2004. 
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Course Contents and Lecture Schedule: 
 

No. Details No. of 
Lectures 

1 Module 1 10 
1.1 Plastics in Building and Construction 2 

1.2 Polymers for structural, secondary structural and Non-structural uses 3 

1.3 
Sand witch panel, piping, cables, cladding and profiles, insulation, 

sealant, gaskets and adhesives 
3 

1.4 Roofing and flooring systems, glazing and wall covering. 
 

2 

2 Module II 9 

2.1 Polymer coating, Materials, solvent based coatings 3 

2.2 Water based coatings, curing techniques 2 

2.3 Powder coatings, Intumescent coatings 4 

3 Module III 9 
3.1 Polymers in civil engineering, geotechnical, roadways, pavements,  3 

3.2 
Drainage and erosion control systems, polymer concrete, FRP 

composites, bond strength models 
3 

3.3 
Strengthening of RC beams, RC slabs, RC columns, masonry wall and 

infills strengthening 
3 

4 Module IV 9 
4.1 Polymer foams, foam manufacturing technology 3 

4.2 Thermoplastic foams, manufacture and applications 3 

4.3 Thermosetting foams, Special applications, ageing studies. 
 

3 

5 Module V 8 

5.1 Polymer in repair, Injection grouting, patching, coating 3 
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5.2 Sustainable construction, eco-design, recycling of scraps 3 

5.3 Flammability of polymer foams and composites. 
 

2 

 


	S3
	CHT 201_Chemistry for Process Engineering
	POT201 Polymers & polymerisation Principles
	POLYMERS & POLYMERISATION PRINCIPLES

	POT203 Polymer science
	POL201 CHEMISTRY LAB
	POL203 CAD lab
	S4
	CHT 202_Chemical Engineering Thermodynamics
	POT202 Polymer physics
	POT204 Latex technology
	Rani Joseph, Practical Guide to Latex Technology, Smithers Rapra, 2013

	POL202 specification test lab
	Rani Joseph, Practical Guide to Latex Technology, Smithers Rapra, 2013
	D.C. Blackley, Polymer Latices: Science and technology, Springer Science, 1997.
	S. K. De and J. R. White, Rubber Technologist's Handbook, Vol 1, Smithers Rapra Publishing, 2001

	POL204 POLYMER PREPARATION &ANALYSIS  LAB
	S. R. Sandler, W.Karo, J. Bonesteel and E.M. Pearce, Polymer Synthesis and Characterization: A Laboratory Manual,  Elsevier, 1998
	D. Braun, H. Cherdon and H.Ritter, Polymer Synthesis: Theory and Practice, Springer Science, 2013
	Kuruvilla Joseph and Gem Mathew, Advanced Practical Polymer Chemistry, Polymer Publications, 2004

	S4 HONOURS 
	POT 292  Fundamentals of Manufacturing
	POT 294 ENERGY TECHNOLOGY
	POT 296 Polymers in Construction



