Format for Syllabus of Theory Paper

Part A Introduction

Program: [{gy mffwd] Class: B. Sc. | Year: 47 year | Session: 2024-2025

Subject: Chemistry

—

Course Code

S4 — CHEM 2D

[ ]

Course Title

Chemistry of Novel Materials and Polymers

3 | Course Type (Core
Course/Elective/Generic
Elective/Vocational/..... )

Core Course (Subject — 1)
DSE Paper Second

4 | Pre-requisite (if any)

To study this course, a student must have passed
Degree or equivalent course/qualification with Chemistry
as a subject,

S | Course Learning outcomes
(CLO)

By the end of this course students will acquire the
knowledge of following aspects of chemistry:

* Chemistry of nanomaterials and nanoparticles.

e Structure, morphology and characterization of
nanoparticles using various modern techniques.

* Basic concepts of polymers,

* Properties of some specific polymers

*__Synthesis and characterisation of polymers

1

6 | Credit Value

04

7 | Total Marks

Max. Marks: 30+70 | Min. Passing Marks:35
Part B- Content of the Course :

L-T-P:

Total No. of Lectures—Tutorials—Practical (in hours per week):

Unit

Topics No. of Lectures“

three-dimensional

nano systems; self-
ablation, sputtering

films.

reduction and oxidation, hydrothermal, micelles, sol-gel
processes, photolysis, radiolysis, and metallo-organic
chemical vapor deposition; designing of advanced
integrated nanocomposites, functional nanomaterials and
nanostructured thin films.

Keywords!Tags: Nanostructures, semiconductor, carbon

materials, quantum dots, sol-gel process, nucleation, thin

Unit - 1 Chemistry of Nanomaterials 15
Classification and Nomenclature of Nanomaterials: Nano
sized metals and alloys, semiconductors, ceramics — a
comparison with respective bulk materials; Organic
semiconductors, carbon materials; zero-, one-, two- and
nanostructures — quantum dots,
quantum wells, quantum rods, quantum wires, quantum
rings; bulk nanostructured hanocomposites, Nano
machines and Devices.

Synthesis of Nanomaterials: Nucleation and growth of
assembly, mechanical milling, laser

and microwave plasma, chemical

L Nanoparticles

Unit - 2 Structure, Morphology and Characterization of 15

Structure and Morphology of Nanoparticles: Fundamental J




Properties — size effects on structure and morphology of
free or supported nanoparticles, size and confinement
effects. Fraction of surface atoms - specific surface
energy and surface stress, effect on the lattice parameter.
Nanoparticle morphology - Equilibrium shape of a
macroscopic crystal and nanometric crystals, morphology
of supported particles.

Characterization of Nanoparticles: Techniques of
characterization of size of nano powders/ particles using
BET method and laser diffraction. Various spectroscopic
techniques like optical spectroscopy. UV-visible and
infrared Spectroscopy.  Raman spectroscopy.  X-ray
photoelectron spectroscopy. Basic understanding of each
technique with special emphasis on characterization at
nano scale.X-ray Fluorescence (XRF), X-ray diffraction
(XRD) and Small An gle X-ray Scattering principles.
Keywordszags:Nanoparticles, size effect, morphology,
Macroscopic crystal, supported particles.

Unit -3 Basic concepts of Polymers: Introduction, Monomers, 15
polymers (concept of macromolecules), repeating units,
functionality. Nomenclature of polymers. classification,
molecular forces and chemical bonding in polymers.
Homo polymers and co-polymers.

Properties of some common polymers: Introduction to
preparation, structure, properties and application of the
polymers:  polyolefins, polystyrene and  styrene
copolymers, poly(vinyl chloride) poly(vinyl acetate),
polyacrylamide, fluoro polymers (Teflon), polyamides
(nylon-6 and nylon-6,6). Phenol formaldehyde resins
(Bakelite, Novalac), polyurethanes, silicone polymers
(polysiloxane), Polycarbonates, Conducting Polymers
(polyacetylene, polyaniline).

Keywords/Tags: Monomers, polymers, polyolefins,
polystyrene and styrene copolymers, poly(vinyl chloride)
poly(vinyl acetate), polyacrylamide, fluoro polymers

Unit—4 Principles of Polymer synthesis and polymerization 15
techniques Relationships between functionality, extent of
reaction and degree of polymerization. Bifunctional
systems, Polyfunctional systems. Copolymerization:
random, alternate, block and graft. Copolymerization
involving two monomers (free radical mechanism).
Reactivity ratio, its determination. Q-e scheme.

1. Free radical addition polymerization Chain growth
polymerization, Mechanism, functions and examples of
initiators, inhibitors and retarders. Chain transfer
reactions. Kinetics of chain growth polymerization.
Kinetic chain length. Auto acceleration, thermal &
electrochemical polymerization.

2. Ionic & Stereoregular polymerization Ionic
polymerization — anionic and cationic catalysts, Solvent
effects in ionic polymerizations. Mechanism and kinetics

of anionic and cationic polymerizations. Counter jons.

< il




Termination modes. Coordination polymerization: stereo
regularity, Ziegler-Natta catalysts. Metallocene catalysts.
3. Condensation or step growth polymerization
Average functionality, basic characteristics, Carother’s
equation. Gel and gel point. Mechanism of self-catalysed
and non-catalysed esterification. Ring-opening &
interfacial polymerization.

Keywords: Copolymerisation, Stereo Regular
Polymerisation, Condensation, Catalysts

Part C-Learning Resources

Text Books, Reference Books, Other resources

1.

£

14

Suggested Readings:

10.

11.

12.

13.

Klabunde, K.J. (Ed.), “Nanoscale Materials in Chemistry”, John Wiley & Sons Inc., New
Jersey, 2001.

Sergeev, G.B. “Nanochemistry”, Elsevier, B.V., UK, 2010,

Schmid, G. (Ed.), “Nanoparticles”, Wiley-VCH Verlag GmbH & Co. KgaA., Germany,
2004.

Rao, C.N.R., Miiller, A. and Cheetham, A.K. (Eds.),“Chemistry of Nanomaterials”, WILEY-
VCH Verlag GmbH & Co.KgaA, Weinheim, 2005.

G. Cao, “Nanostructures and Nanomaterials: Synthesis, Properties and Applications”,
Imperial College Press, London, 2004.

Poole C. P., OwensF. J., “Introduction to nano technology”, Wiley Interscience, 2003.
Pradeep, T., “A Textbook of Nanoscience and Nanotechnology”, Tata McGraw Hill

Education Pvt. Ltd., New Delhi, 2012.

Sutariya V. B.; Pathak Y., “Biointeractions of Nanomaterials”, CRC Press, USA, 2015.
Polymer Science,by V R Gowariker, N V Viswanathan, Jayadev Sreedhar ISBN-] 978-
9389802511 Edition Fourth Publisher New Age International Private Limited July 2021

Experiments In Polymer Science by D.G. Hundiwale, Professor V D Athawale ,.Dr, U.R.
Kapadi ,V.V. Gite , New Age International (P) Ltd., Publishers Edition] ISBN
9788122423884 January 2020

Polymer Science by Jayadev Sreedhar, New Age International (P) Ltd., Edition 3 ISBN
9789387788640 January 2020

An Introduction to the Mechanical Properties of Solid Polymers by I. M. Ward, J. Sweeney
March 2004 ISBN-13 978-0471496267 Edition 2nd Publisher Wiley Publication 2004
Introduction to Polymers by Robert J. Young, Peter A. Lovell CRC Press ISBN-13 978-
0849339295 Edition 3rd June 2011

Principles Of Polymer Science by N. V., Sastry , P. Bahadur ISBN-]3 978-8]73]96553
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F Publisher Narosa January 2007

Polymer chemistry

Suggested equivalent online courses:

https:ﬁarchive.nptel.ac.in!courses!l04;’1 05/104105039/

httgs:ifngtel.ac.in/courses/l 18104008 Nanomaterials

Part D

-Assessment and Evaluation

Maximum Marks : 100

'ﬁternal Assessment :
Continuous Comprehensive
Evaluation (CCE):30

Continuous Comprehensive Evaluation

Suggested Continuous Evaluation Methods:

Class Test Assignment/Presentation

(CCE) : 30 marks University Exam (UE) 70 marks

30

External Assessment :
University Exam Section: 70
Time : 03.00 Hours

i

Section(A) : Three Very Short

Questions \ v

Section (B) : Four Short Questions
Section (C) : Two

Long Questions

70

L Any remarks/ suggestions:
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