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Unit IT: Reaction mechanisms

Substitution Reactions, Aliphatic Nucleophilic Substitution: Sy' and Sy* mechanisms -
Effect of substrate structure, attacking nucleophile, leaving group and effect of solvents —
Ambident nucleophiles and examples - Neighbouring group participation - Sy'mechanism -
Nucleophilic substitution at allylic, vinylic and aliphatic trigonal carbons.

Electrophilic Substitution: Introduction, SE1 SE2 and SEi mechanisms. Aromatic
Electrophilic Substitution: Orientation - Reactivity - Mechanisms of Friedel - Craft
reactions, Sulphonation and Gattermann - Koch formylation. Aromatic Nucleophilic
Substitution: SNAr, Sx' mechanisms —Benzyne mechanism.

Unit I1I: Aromaticity and Bonds weaker than covalent
Concept of aromaticity, Huckel’s rule, Homo-aromatic, Non-aromatic and Anti-aromatic

systems. Aromaticity in benzenoid and non-benzenoid molecules. Homo and heteroannulenes.
Physical methods to study aromaticity-UV, IR and 'H NMR spectroscopy.

Addition compounds, crown ether complexes, cryptands, inclusion compounds, catenanes,
fluxional molecules. Structure and reactivity of aromatic molecules, Effect of hydrogen
bonding, resonance & inductive on strengths of acids, bases.

Unit IV: Methods of Determining Reaction Mechanism and Organic synthesis
Kinetic and non-kinetic methods, Identification of products, detection of intermediates,

isotopic labelling, stereochemical evidences, cross-over experiments, Limitation of
reactions, kinetic evidences and kinetic isotopic effects.

Organo-Silicon Compounds: Preparation and applications in organic synthesis; Applications of
Pd (0) and Pd (II) complexes in organic synthesis- Suzuki and Sonogashira coupling, Heck
reaction, Preparation and applications of lithium organocuparates.

(rperson Clwirpm'sﬁ'ﬁ__- Comroiler of ixminnlim (qum
VVV, Indore

Board of Studies Faculty of Studies SVVV, Indore
Physical Sciencey Stlence










Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore
. Shri Vaishnav Institute of Science
Department of Chemistry
Name of Program: M.Se. (Analytical Chemistry) (CBCS) (2021-2023)

p—

{ ‘.' L1 I”\;:J.n EY ..\l,l'A “9'\ SCHEME
| ' | ! THEORY PRACTICAL
g SURS. . R
| - E | E E

COURSE f it [ & . 3 L - T
Bt | CATEGORY | COURSENAME [t [v |v | B | 52 J ef | 54| gt
{ CObE ! g| G2 B ZE| 2p| £E
| = a8 7 S & g &% Zz
' ‘ G ¥ 3 = as| =%
| - F a = =
| | E £ = E <
f | 1l & 5 i
I [
; ‘ Principles of

MSANTOS DC Physical alof2|s5 | 6o 20 20 | 30 | 20
| Chemistry

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity: P — Practical; C - Credit:

*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class.
given that no component shall exceed more than 10 marks.

transport numbers and mobility of ions - measurement of transport numbers - Hittorff method
and moving boundary method - ionic activities and activity coefficients and their
determination by various methods, Debye-Huckel-Onsager (DHO) theory, ionic atmo
sphere, Debye-Huckel limiting law - dissociation constant of acids and bases.

Unit III: Electrochemistry of Cells and Analytical applications

Electromotive force - measurement of EMF —cell EMF and the cell reaction Reversible
cells - types of half cells - classification of cells - the standard EMF of a cell —Electrochemical
potential - standard electrode potentials - calculation of EMF of a cell. Nernst equation and its
limitations. Analytical applications of Electrochemistry, Principles and applications of
Polarography, Cyclic voltammetry, Coulometry, Amperometry.

Unit IV: Chemical kinetics

Complex Reactions: Reactions approaching equilibrium, steady state approximation, Rate laws
for consecutive, opposing and parallel reactions, explosive reactions. Kinetics of enzyme
reactions. Activated complex theory: Reaction coordinate and the transition state, potential
energy surface, concentration of activated complex and rate constant, experimental observation
of activated complex by Thermodynamic aspect. Study of kinetics of H-Br chain reaction, and
decomposition of acetaldehyde.

Unit V: Industrial electrochemical processes

Water treatment and environmental protection — metal ion removal and metal recovery — electro-
filtration of particulates from gases — clectrodialysis — desalination — electro flotation.
Electroplating — objectives — theory — method — electroplating of nickel — electroless plating ~
galvanizing ~tinning.
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Text Books:

Chandra, A. K. Introductory Quantum Chemistry, Tata McGraw-Hill 2001.

House, J. E. Fundamentals of Quantum Chemistry 2nd Ed., Elsevier: USA 2004.

Lowe, J. P. & Peterson, K., Quantum Chemistry, Academic Press 2005.

Atkins, P. W. & Paula, J. de Physical Chemistry 8th Ed., Oxford University Press 2006.
Ball, D. W. Physical Chemistry, Cengage, India 2012,

D Fletcher, Industrial electrochemistry, Chapman and Hall, London 1982,

B o )

Reference Books:

l. Physical Chemistry, G. M. Barrow, International student edition, 2003.
2. Essentials of Nuclear Chemistry, H. J. Arnikar, New Age Publication Ltd., 1995.
3. Introduction to Nuclear Physics and Chemistry, B. G. Harwey, Prentice Hall, 1963.
4. C.Rajagopal and K. Vasu, Conversion Coatings, Ist Edn. Tata McGraw Hill, New Delhi
(2000).
List of Practical’s: (1 Practical Credit Shown in Syllabus)
Guidelines for Practical: credit lab is to be conducted by covering the most relevant and

useful topics from mentioned syllabus,
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Course Educational Objectives (CEOs): The prime aim of the analytical chemistry course is
1. Making students understand the insights of statistical methods in qualitative and quantitative
analysis and acid-base equilibria, buffer solutions

2. To give practical knowledge of Chemical analysis, different analytical instruments and Good
Laboratory Practice (GLP)

3. To develop the understanding of Volumetric analysis, gravimetric analysis learning the
importance of Redox as well as Complexometric titrations

4. Impart training in operating different instruments used in the analysis of various chemical
constituents, toxic metals and pollutants present in different samples

Course Outcomes: After completion of the course student can able to demonstrate
COl. Analyze different errors in Chemical analysis by using statistical methods and Evaluate
errors through statistical treatment of data through F-test, T-test

CO2. Adopt different analysis such as Volumetric and Gravimetric with Industrial applications
CO3. Apply and demonstrate the uses of Redox and Complexometric titrations

CO4. Practical evaluation of concentration of toxic metals in water samples, soil samples by
using EDTA and with other analytical methods

Syllabus:

UNIT I: Data handling

Accuracy and precision, Error, types of error, systematic and random errors, minimization of
errors, mean and standard deviations, reliability of results, confidence interval, comparison
of results, student T test, F test, Comparison of two samples (Paired T test), correlation and
regression, correlation coefficient and liner regression, Sampling, the basis of sampling,
sampling procedure, sampling statistics.

UNIT II: Acid-Base Equilibria and Buffer Solutions:

Acid-base theories, pH definition and pH scale (Sorenson), and its significance, Hammett
acidity function, pH at elevated temperatures, pH for aqueous solutions of very weak acid
and base, pH for salts of weak acid and weak bases, polyproticacids. Buffer solutions,
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*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class,
given that no component shall exceed more than 10 marks.

Text Books:

I. D.A. Skoog and D.M. West, Fundamental of Analytical Chemistry, Saunders College

Publishing, Philadelphia, Holt, London.

2. R.L. Pecsok. L.D. Shields, T. Cairns and L.C. McWilliam, Modern Methods of
Chemical Analysis, John Wiley & Sons, New York.

3. H.A. Strobel, Chemical Instrumentation:

Reading, Mass.

A Schematic Approach, Addison Wesley,

4. Analytical chemistry, G. D. Christian, Sixth Edition, Wiley publications.

Reference Books:

1. Instrumental Analysis, Y.H. Bauer, G.D, Christian, S.E. O'reilly, Allyn and Bacon Inc.
2, Treatise on Analytical Chemistry, Eds. I. M. Kolthoff and Others, Interscience Pub.,

(Series of volumes).

3. Electroanalytical Chemistry, J.J .Lingane, 5th Ed Interscience, New York (1999)

4, Standard Methods of Chemical Analysis,

Publishing Company, (A series of volumes)

List of Practical’s:

Guidelines for Practical:

Eds. F. J. Welcher, Robert E. Krieger

credit lab is to be conducted by covering the most relevant and useful topics from

mentioned syllabus.
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