DEPARTMENT OF CHEMISTRY
NATIONAL INSTITUTE OF TECHNOLOGY, TIRUCHIRAPPALLI
	COURSE PLAN – PART I

	Name of the programme and specialization
	I B.Tech.(Production Enginering A)

	Course Title
	Chemistry-I

	Course Code
	CHIR11
	No. of Credits
	3 (2 credit theory & 
1 credit practical)

	Course Code of Pre-requisite subject(s)
	Nil

	Session
	July  2018
	Section 

(if, applicable)
	A 

	Name of Faculty
	Dr. Ganesh C. Nandi
	Department
	Chemistry

	Email 
	nandi@nitt.edu
	Telephone No.
	+91-7034458790(M)

	Name of Course Coordinator
	Dr. Ganesh C. Nandi

	E-mail 
	nandi@nitt.edu
	Telephone No.
	+91-7034458790(M)

	Course Type
	
Core course

    
   Elective course 

	

	Syllabus (approved in BoS)

	Unit 1: Chemical Bonding

     Basic concepts of bonding and applications: VBT, VSEPR theory, MO Theory. Intermolecular interactions: ion-ion interactions, ion-dipole interactions, hydrogen bonding, dipole-dipole interactions, London dispersion forces, Relative strength of intermolecular forces. Consequences: surface tension.

Unit 2: Coordination and Organometallic Chemistry

     Coordination Chemistry: Crystal field theory, Octahedral, Tetrahedral & Square planar complexes, Jahn-Tellar Distortion, Colour, magnetism, EAN Rule, 18 electron Rule, Wilkinson Catalysis, Zieglar-Natta Catalysis. Boranes & Wades rules (the closo-, nido-, arachno- borane structural paradigm, Wade-Mingos and Jemmis electron counting rules), Dioxygen transport and storage-hemoglobin & myoglobin.

Unit 3: Basic organic reactions and mechanism

     Nucleophilic substitution reactions: SN1, SN2, SNi mechanism. Elimination reaction: The E1, E2 and E1cB mechanisms, Hofmann versus Saytzeff elimination, Pyrolytic syn-elimination. Oxidation reaction: with peracids, Pb(OAc)4, OsO4, SeO2. Reduction reactions: reduction with hydride transfer reagents like NaBH4, LiAlH4 and DIBAL-H, Birch reduction.
Unit 4: Stereochemistry & Aromaticity

     Representations of three dimensional structures - Types of Isomerism - configurations and chirality, enantiomers, diastereomers, optical activity, absolute configurations and conformational analysis. Applications of chirality in drug molecules. Aromaticity: Huckel’s rule of aromaticity and anti-aromaticity, annulenes, heteroannulenes.

Unit 5: Polymers and Composites 
     Concept of macromolecules-Nomenclature of polymers-Tacticity- Polymerization processes- Mechanism-Types of Polymerization-Classification of Polymers-Effect of Polymer structure on properties-Moulding of plastics into articles-Important addition and condensation polymers –synthesis and properties – Molecular mass determination of polymers- Static and dynamic methods, Light scattering and Gel Permeation Chromatography-Rubbers –Vulcanization – Synthetic rubbers – Conducting polymers-Composite materials – Reinforced composites and processing.

Practicals (Laboratory Experiments): 

1. Determination of reaction kinetics of hydrolysis of an ester.

2. Estimation of carbonate, non-carbonate and total hardness in the given water sample.

3. Percentage purity of bleaching powder. 

4. Determination of the percentage of Fe in the given steel sample. 

5. Estimation of Ca in limestone. 

6. Estimation of Fe3+ by spectrophotometer. 

Reference Books 

1. PW Atkins and J de Paula, Physical Chemistry by, Oxford University Press.
2. Inorganic Chemistry: Principles of Structure and Reactivity, J E Huheey, E A Keiter, R L Keiter and O K Medhi, 4 th Edn, 2006, Pearson, ISBN: 006042995X.
3. Organic Chemistry, Paula Y Bruice, 7th Edition, Springer, 2009, Pearson. ISBN-13: 978-0321819031.
4. B.Tech Laboratory manual, Department of Chemistry, NITT

	COURSE OBJECTIVES

	To introduce the students to basic principles of chemical bonding, coordination chemistry, reaction mechanism, stereochemical aspects of organic compounds and applications of polymers & composites.

	COURSE OUTCOMES (CO)

	Course  Outcomes
	Aligned Programme Outcomes (PO)

	Students will get to know about the:
	

	1. Fundamentals and requirements of chemical bonding in inorganic compounds.
	

	2. Basic concepts of coordination chemistry and their applications.
	

	3. Fundamentals of reaction mechanisms for the synthesis of organic compounds and their utilization in various oxidation/reduction reaction.
	

	4. Stereochemical aspects of organic molecules and aromaticity
	

	5. Basic concepts and applications of polymers and composites.
	

	COURSE PLAN – PART II

	COURSE OVERVIEW

	     This three credit course offered to I year B.Tech. Production engineering (A) students. This course is a combination of theory (2 credit) and practicals (1 credit). Two theory classes (2 h per week) will be conducted per week and one lab session (3 h) will be held during alternate week. Extra classes may taken on requirement. 

	COURSE TEACHING AND LEARNING ACTIVITIES

	S.No.


	Week/Contact Hours
	Topic
	Mode of Delivery

	1
	I week of August
	Unit 1
Basic concepts of bonding and applications: VBT & VSEPR theory
	C&T, PPT

	2
	II week of August
	Basic concepts of bonding and applications: MO Theory & Illustrate it with examples.
	C&T, PPT

	3
	III week of August
	Intermolecular interactions: ion-ion interactions, ion-dipole interactions, hydrogen bonding, dipole-dipole interactions and London dispersion forces
	C&T, PPT

	4
	IV week of August
	Relative strength of intermolecular forces. consequences: surface tension
	C&T, PPT

	5
	I week of September
	Unit 2

Coordination Chemistry: Crystal field theory, Octahedral, Tetrahedral & Square planar complexes, Jahn-Tellar Distortion 
	C&T, PPT

	6
	II week of September
	Colour, magnetism, EAN Rule, 
18 electron Rule, Wilkinson Catalysis and Zieglar-Natta  Catalysis.
	C&T, PPT

	7
	III week of September
	Boranes & Wades rules (the closo-, nido-, arachno- borane structural paradigm, Wade-Mingos and Jemmis electron counting rules), 
	C&T, PPT

	8
	IV week of September
	Dioxygen transport and storage-hemoglobin & myoglobin.              Unit 3

Nucleophilic substitution reactions: SN1, SN2, SNi mechanism. 
	C&T, PPT

	9
	I week of October
	Elimination reaction: The E1, E2 and E1cB mechanisms, Hofmann versus Saytzeff elimination, Pyrolytic syn-elimination. Oxidation reaction: with peracids, Pb(OAc)4, OsO4, SeO2.
	C&T, PPT

	10
	II week of October
	Reduction reactions: reduction with hydride transfer reagents like NaBH4, LiAlH4 and DIBAL-H, Birch reduction. 

Unit 4

Representations of three dimensional structures - Types of Isomerism - configurations and chirality.
	C&T, PPT

	11
	III week of October
	Enantiomers, diastereomers, optical activity, absolute configurations and conformational analysis. Applications of chirality in drug molecules.
	C&T, PPT

	12
	IV week of October
	Aromaticity: Huckel’s rule of aromaticity and anti-aromaticity, annulenes, heteroannulenes. 
	C&T, PPT

	13
	I week of November
	Unit 5

Concept of macromolecules-Nomenclature of polymers-Tacticity-
Polymerization processes –Mechanism-Types of Polymerization - Classification of Polymers-Effect of Polymer structure on properties. Moulding of plastics into articles-Important addition and condensation polymers –synthesis and properties.
	C&T, PPT

	14
	II week of November
	Molecular mass determination of polymers- Static and dynamic methods, Light scattering and Gel Permeation Chromatography Rubbers –Vulcanization – Synthetic rubbers – Conducting polymers-Composite materials – Reinforced composites and processing.
	C&T, PPT

	COURSE ASSESSMENT METHODS 

	S.No.
	Mode of Assessment
	Week/Date
	Duration
	% Weightage

	Theory

	1
	Test-I
	III week of September
	60 minutes
	10

	2
	Quiz/seminar/G.D./ assignment
	I week of October
	One week
	5

	3
	Test-2
	III week of October
	60 minutes
	10

	CPA
	Compensation Assessment

	III week of November
	50 minutes
	10

	4
	Final Assessment 
	IV week of November
	3 hours
	40

	Practical

	    5
	Regular class experiments
	All practical classes
	3 hours per experiment
	            35

	Theory (65) + Practical (35) = Total (100)

	COURSE EXIT SURVEY 

	 1. Feedback from students during class committee meetings.
 2. Anonymous feedback through questionnaire at the end of the semester.


[image: image1.jpg]‘COURSE POLICY

| assessment will be conduc : est |l due to genuine reasons, Compensation
% ted during III/1V week of November, 2018.

assessment and shall be awarded 'V' rade.
ACADEMIC DISHONESTY & PLAGIARISM = |

> Possessing a mobile phone, carrying bits of paper, talking to other students, copying
from others during an assessment will be treated as punishable dishonesty.

> Zero mark to be awarded for the offenders. For copying from another student, both
students get the same penalty of zero mark.

> The departmental disciplinary committee including the course faculty member, PAC
chairperson and the HoD, as members shall verify the facts of the malpractice and
award the punishment if the student is found guilty. The report shall be submitted to the
Academic office.
The above policy against academic dishonesty shall be applicable for all the
programmes.

ADDITIONAL INFORMATION

The respective faculty will be available for consultation at times as per the intimation by the
faculty.
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