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VISION

To render ourselves more accountable to our people, our learners, the State Government,
UGC and MHRD. To design our own curriculum which is locale-specific and need-
based. To be constantly on our toes to tirelessly alter syllabi and produce competent
graduates for job placement and the nation. To create an effective evaluation mechanism

to focus on yearlong assessments.

MISSION

To upgrade the Department of Chemistry as one with greater knowledge and
competence. To give a boost to the quality of graduates, we send out through continuous
assessment and evaluation and thus augment our human resources. To upgrade the first

generation learner into a first -rate graduate.
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Subject

Semester Part Code Subject Title Credits
I General Tamil-I 3
I Foundation English-I 3
Core Paper | General Chemistry-I 5
| I Allied Mathematics-1 for English Medium 5
Allied Botany-I for Tamil Medium 4
Nére-(l:\t/:(a/{aor NME Material Chemistry-I 2
Skill Based Soft Skills-1 3
I General Tamil-I1 3
I Foundation English-11 3
Core Paper | General Chemistry-II 5
Core Lab Isr;)nrtg?]aer:ig Cngslltatlve Analysis and ,
I 3l Allied Mathematics-11 for English Medium 5
Allied Botany-I1 for Tamil Medium 4
Allied Lab | Botany Lab for Tamil Medium 2
Non-Major- | \1e Material Chemistry-I1 2
Elective
Skill Based Soft Skills-11 3
I General Tamil-111 3
I Foundation English-111 3
" Core Paper | General Chemistry-I1I 5
I Core Lab Volumetric Analysis Lab 2
Allied Physics-I 4
Skill Based Soft Skill-111 3
I General Tamil-1V 3
] Foundation English-1V 3
Core Paper | General Chemistry-1V 5
Allied Physics — 11 4
v " Allied Lab | Physics Lab 2
Core Lab Gravimetric Analysis Lab 2
NEE?{:SLW Environmental Science 2
Skill Based Soft Skill-1V- Computing Skills 3




Core Paper | Inorganic Chemistry-I 5
Core Paper | Organic Chemistry-I 5
v Core Paper | Physical Chemistry-I 5
Elective Pharmaceutical Chemistry 5
Core Lab Organic Analysis Lab 2
Skill Based Value Education 2
Core Paper | Inorganic Chemistry - 11 5
Core Paper | Organic Chemistry-II 5
Core Paper | Physical Chemistry-II 5
VI Elective Analytical Chemistry 5
Elective Polymer Chemistry 5
Core Lab Physical Chemistry Lab 2
Skill Based Extension Activities 1
TOTAL CREDITS 140
_ English Medium - Allied Mathematics — 140 credits
Note: Tamil Medium - Allied Botany — 140 credits
MEMBERS OF BOARD OF STUDIES
Convener Dr. D. SEGHAR, Principal
L. N. Government College (Autonomous)
Ponneri — 601 204.
Chairman Dr. R. P. MEENA,

University Nominee
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S. VINOTH,

B. Sc-2013-2016 (Batch), M.Sc-2016-2018 (Batch)
Dr. S. Senthilkumar, Assistant Professor.
Mr. N. Afsar, Assistant Professor.

Dr. S. George, Assistant Professor.
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SCHEME OF EVALUATION FOR B. Sc. CHEMISTRY

ALL THEORY PAPERS Marks
Internal Marks 25
External Marks 75
Total Marks 100

Mode of Internal Assessment for Theory

Internal Assessment Test(s)

(Best two performances out of three tests) 15
Assignment(s) 5
Attendance 5
Total Marks 25
Mode of Internal Assessment for Lab
Completion of all Experiments 10
Model Practical Exam 20
Maintenance of Observation Note Book 10
Total Internal Marks 40
External Mark 60

Total Marks 100




Semester Subject Title Subject Code Credit

Total
hours

GENERAL CHEMSITRY —1 CORE 75 5

Objectives

To understand and gain the basic knowledge on the classification and IUPAC
nomenclature of organic compounds.

To study about (i) hybridization and geometry of organic molecule and (ii)
electronic effects, bonding and its influences.

To learn the shape of atomic orbitals and various type of quantum numbers.

To learn the periodic properties of elements and its classifications.

To understand the nature of covalent and ionic bonds.

To understand the principles and theories of chemical bonding.

To learn the hybridization and shapes of simple inorganic molecules.

To study the gas laws, physical properties of liquids and the classification of

liquid crystal.

Outcomes

Students learn about organic compound with various functional groups and
naming of organic compounds.

Students can gain the knowledge on hybridization and geometry of organic
molecule and electronic effects, bonding and its influences on organic molecules.
Gain knowledge about various quantum numbers and occupancy of electrons on
various quantum levels.

Understand how the concept of electro negativity and its variation over the
periodic table can be used to rationalize the nature of the bonding in substances.
Students gain knowledge about the common themes running through ionic and
covalent chemical bonding. ii) Get idea behind the structure and bond type of
simple inorganic molecules.

Students can learn about the behaviour of gases and liquids and can solve the

problems regarding molecular velocities.



UNIT-1: CLASSIFICATION AND NOMENCLATURE

Classification of organic compounds - based on the nature of carbon skeleton and
functional groups - classification of C and H atoms of organic compounds
(primary/secondary/tertiary) - IUPAC system of nomenclature of common organic
compounds (up to C-10) - alkanes, alkenes, alkynes, cycloalkanes and aromatic
compounds - Naming of organic compounds with one functional group - halogen
compounds, alcohols, phenol, aldehydes, ketones, carboxylic acids and its derivatives,
cyano compounds, amines, nitro compounds (Both aliphatic and aromatic) - Naming of
compounds with two functional groups - Naming of compounds with more than one

carbon chain.
UNIT-11: BONDING IN ORGANIC MOLECULES

Hybridization and geometry - bond angle, bond length, bond strength of C-H and C-C
bonds -Vander Waal’s interactions, Inter & Intra molecular forces and their effects on
physical properties - Electronic effects - Inductive effect, resonance effect - drawing of
resonance structures - conditions for resonance - stability of resonance structures, hyper
Conjugation, electromeric effect, steric effect - Steric overcrowding - Steric Inhibition
of resonance - Steric relief (with examples). Dissociation of bonds - Homolysis and
heterolysis - Radicals, carbocations, carbanions - Electrophiles and nucleophiles -
Influence of electronic effects - Dipole moment - Relative strengths of acids and bases -

Stability of olefins - Stability of radicals, carbocations and carbanions.
UNIT-111: PERIODIC PROPERTIES

Atomic orbitals - Quantum numbers- Principal, azimuthal, magnetic and spin quantum
numbers and their significance - principles governing the occupancy of electrons in
various quantum levels- Pauli’s exclusion principle — Hund’s rule- Aufbau Principle,

(n+1) rule- Stability of half-filled and completely filled orbitals- inert pair effect.

Periodic properties — classification of elements as s, p, d and f-block elements —
variation of atomic volume — atomic and ionic radii — ionization potential — electron
affinity and electro negativity along the periods and groups — variation of metallic
characters - Factors affecting the periodic properties. Periodic table anomalies and

variations in atomic radius, ionic radius, electronic configuration, electron affinity and
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electro negativity, ionization energy and metallic character of elements along the groups

and periods.
UNIT-IV: CHEMICAL BONDING

lonic bond — Properties of ionic compounds, Lattice energy — Born-Haber Cycle —
Polarizing power and polarizability — Partial ionic character from electro negativity.
Transition from ionic to covalent character and vice versa — Covalent character of ionic
compounds — Fajan’s rules — Covalent bond — structure and bonding of homo and hetero
nuclear molecules — Hydrogen bonding — Its nature, types, effect on properties —
Intermolecular forces — London forces and Vander-Waals forces — ion dipole-dipole
interactions. VSEPR Theory — Principles and hybridization- Shapes of simple inorganic
molecules (BeCl,, BF3, SiCls, PCls, SFs, IF7, H20, NHas, XeFs) — MO Theory —Bonding
and anti-Bonding orbitals — Applications of MO theory H,, He, N2, Oz, HF and CO

molecules — Comparison of VB and MO Theories.
UNIT-V: GAS AND LIQUID STATE

Ideal gas: Kinetic theory of gases - derivation of gas laws — Maxwell’s distribution of
molecular velocities - Types of molecular velocities - Expansivity and compressibility —
collision diameter — collision frequency — mean free path. Behaviour of real gas —
Vander waals equation of state — Boyle temperature — Virial equation of state — critical
constants of gas. Liquid state: Physical properties — Vapour pressure — Trouton’s rule —
surface tension — Effect of temperature on surface tension — viscocity — effect of
pressure and temperature — Refraction — Refractive index — Specific and molar
refraction. Liquid crystals: Vapour pressure temperature diagram — Thermography —
Classification of thermotropic liquid crystals — Nematic, smetic and cholesteric liquid

crystals with examples.

Text Books
1. Arun Bahl and B.S. Bahl, A Text Book of Organic Chemistry, 22"%edn, S Chand
& Company, 2016.
2. R.D. Madan, Modern Inorganic Chemistry, 3"%dn, S. Chand & Company Ltd.,
Reprint 2014.
3. B.R.Puri, L.R.Sharma and M.S.Pathania, Principles of Physical hemistry.47"edn,
Vishal Publishing Co., 2017.
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Reference Books
1. R. T.Morrison, R. N. Boyd and S.K. Bhattacharjee, Organic chemistry, 7"edn,
Pearson Education Asia, 2010.
2. F. A.Careyand R. J. Sundberg, Advanced Organic Chemistry, Part A and B,
5Medn, Springer Publishers, 2008.
3. 1. L. Finar, Organic Chemistry Vol-1& 2, 6Medn, Pearson Education Asia, 2004.
4. P.Y.Bruice, Organic Chemistry, Vol-1 & 2, 7"edn, Pearson Education As2012.
5. J.Clayden, N. Greeves, S. Warren, Organic Chemistry, 2"%edn, Oxford, 2012.
6. P.L. Soni, Text book of lonrganic Chemistry, 20"edn, Sultan chand & Sons, 2000.
7. B.R. Puri, L.R. Sharma, K.K. Kalia, Principles of Inorganic Chemistry, 23™edn,
New Delhi, ShobanLalNagin Chand & Co., 1993.
. SP. Banerjee, Advanced Inorganic Chemistry 2"%dn, Vol-1, Arunabha Sen, Books
and Allied (P) Ltd., Kolkata, 2017.
9. SP. Banerjee, Advanced Inorganic Chemistry Vol-2, Arunabha Sen, Books and
Allied (P) Ltd., Kolkata, 2017.
10. N. Kundu and S.K. Jain, Physical Chemistry, S. Chand & Company Ltd. 2000
11. G.M. Barrow, Physical Chemistry, 6th edn, McGraw-Hill Inc., US, 1996.

oo

Semester Subject Title Subject Code r-:- otal Credit
ours
I MATERIAL CHEMISTRY -I NME 45 2
Objectives

To provide the theories and concepts of selected materials widely used for
commercial applications.

Outcomes
Understanding various applications of abrasives.
Understanding various applications of refractories.
Understanding manufacturing techniques of various organic materials.
Determination of pH of beverages.

Understanding and identifying of materials and their applications.
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UNIT-1: INORGANIC ENGINEERING MATERIALS - I

Abrasives — Classification - Characteristics — Manufacturing methods — Applications.

Composites — Classification — Characteristics — Applications.
UNIT=I1: INORGANIC ENGINEERING MATERIALS - 11

Refractory — Classification — Characteristics — Refractoriness — Thermal spalling- RUL

— Porosity — Manufacturing method.
UNIT-I11: ORGANIC MATERIALS

Dyes — Classification — Characteristics — Applications. Carbonated beverages —
Characteristics — Pros and Cons. Food additives — Classification — Characteristics —

Pros and Cons.

UNIT - IV: MATERIAL ANALYSIS

pH - Determination of pH — any five varieties of Carbonated Beverages and Water.
UNIT - V: FIELD VISIT & PROCUREMENT OF MATERIALS

Visit to various places where the above materials are utilized — Procurement of various

materials — Submission of the record containing materials with description.

Text Books

1. S.S.Dara, Engineering Chemistry, S. Chand and Company Ltd, New Delhi,
Revised Edition, 2003.

2. P.C. Jain and Monika Jain, Engineering Chemistry, Dhanpat Rai Publishing
Company (P) Ltd.

3. O.P. Khanna, Material Science and Metallurgy, Dhanpat Rai Publication
Reference Books

1. R.K. Rajput, Material Science and Engineering, S.K. Kataria & Sons, New
Delhi.

2. C.V. Agarwal, Chemistry of Engineering Materials, Tata McCraws Hill, 1997.

3. R.B. Gupta, Material Science and Process, Tech India Publications.
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Semester Subject Title Subject Code ;;j?l Credit

INORGANIC QUALITATIVE
| & 11 ANALYSIS AND Core Practical 45 2

SYNTHESIS LAB

Objectives
To enable the students to develop analytical capability, characterization
techniques and skills in Inorganic Qualitative Analysis.

Semi-micro Qualitative Analysis
l. Semi-micro qualitative analysis of Inorganic salt mixtures containing two
simple cations and two anions of which one is an interfering anion.

Elimination techniques for interfering anion

Simple anions Carbonate, Nitrate, Sulphate, Sulphide, Chloride and Bromide.

Interfering anions | Borate, Fluoride, Oxalate, Phosphate, and Chromate.

Cations

Group | cations Lead,

Group Il cations Copper, Cadmium, Bismuth

Group Il cations | Aluminium, Ferrous, Ferric, Chromium.

Group IV cations | Cobalt, Nickel, Zinc, Manganese.

Group V cations | Barium, Strontium, Calcium.

Group VI cations | Magnesium, Ammonium.

. Preparation of simple complexes associated with the analysis.

Text Book:
1. V. Venkateswaran, R. Veeraswamy and A.R. Kulandaivelu, “Basic Principles of
Practical Chemistry”, Sultan Chand & Sons, Educational Publishers, New Delhi.
Reference Books:
1. V. V. Ramanujam, Inorganic semi micro qualitative analysis, 3" Edition, The
National Publishing Company, Chennai.

2. Vogel’s Text book of Inorganic qualitative analysis, 4" Edition, ELBS, London.

14



Semester Subject Title Subject Code Total Credit
hours
I GENERAL CHEMSITRY - 11 CORE 75 5
Objectives

To learn the preparation, properties and importance of aliphatic hydrocarbons.
To Study the synthesis, reactions, stability and significance of alicyclic
compounds.
To understand the chemistry of s- block elements.
To know about basic metallurgical processes.
To learn the various atomic models ii) to understand the quantum theory and
wave mechanical concept iii) to learn the shapes of orbitals.

Outcomes
Students gain knowledge on the  preparation, properties and reactions of
aliphatic compounds
Students can get knowledge of synthesis, reactions, and importance of alicyclic
compounds.
Get knowledge about compounds and biological importance of some s block
elements.
Students to know the basics of metallurgy and the principles of extraction and
refining of metals.
Students can gain knowledge about atomic models and basic concept of quantum

theory.
UNIT - I: ALIPHATIC COMPOUNDS

Alkanes - Preparations, physical properties, reactions, reactions with radical mechanism
for substitution reaction — Cracking. Alkenes: Preparation from alcohol, haloalkane,
dihaloalkanes and alkynes - Reactions of alkenes - mechanisms involved in addition of
hydrogen, halogen, hydrogen halide, hypohalous acid, water, hydroboration,
hydroxylation, ozonolysis and epoxidation - peroxide effect — Allylic substitution,
oxidation by KMnO4 and polymerization - Application in the synthesis of following
molecules — Dibenzyl (from toluene), cis and Trans 2-butene, propanal and 1-methyl

cyclohexanol. Akynes: preparation, reactions - addition of hydrogen, halogen, hydrogen

15



halide, water, HCN, CH3COOH, Hydroboration - Dimerisation and cyclisation - Acidity

of terminal alkynes.
UNIT = 1I: ALICYCLIC COMPOUNDS

Cycloalkanes: Preparation (small, medium & large ring compounds) - reactions -
dehalogenation, Pyrolysis of calcium salt of dicarboxylic acid - Wurtz reaction - stability
of Cycloalkanes - Baeyer’s strain theory. Cycloalkenes: Preparation and reactions of
cycloalkenes - Preparation of conjugate dienes - reactions - 1,2 and 1,4-addition,
polymerization and Diels-Alder reaction - Application in the synthesis of following
molecules — trans-2-chlorocyclopentanol, trans-2-methylcyclopentanol, cis and trans-1,2

cyclohexanediol.
UNIT - 11l: s-BLOCK ELEMENTS

Position of hydrogen in the periodic table, General characteristics of s — block elements
— compounds of s-block metals — oxides, hydroxides, peroxides, superoxide’s-
Preparation and properties — Oxo salts — Carbonates — Bicarbonates — Nitrates — Halides
and polyhalides. Anomalous Behaviour of Li and Be, block metals —Biological

importance sodium and potassium.
UNIT- IV: METALLURGY

Occurrence of metals — Basic metallurgical operations and metallurgy Process — General
methods involved in extraction of metals- Concentration of ores — Froth floatation,
magnetic separation, calcination, roasting, smelting, flux, alumino-thermic process.
Extraction processes — Chemical reduction — Electrolytic reduction — Metal
displacement — Refining methods — Distillation — Fractional crystallization —
Electrolysis. Zone refining — Van-Arkel methods — Electrolytic refining —Extraction of
Fe, Ni, Co, Ti, Cr, Mn, V, Mg, Al from its ores.

UNIT - V: ATOMIC STRUCTURE

Planck’s quantum theory - Photoelectric effect, Compton effect, Bohr’s model of
hydrogen atom (no derivation), wave particle duality, de broglie equation, heisenberg

uncertainty principle - Eigen function and eigen value - Postulates of quantum

16



mechanics - Schrodinger’s time independent wave equation (no derivation), wave

functions and its physical properties -Normalization and orthogonal function.

Text Books

1. Arun Bahl and B.S. Bahl, A Text Book of Organic Chemistry, 22"%dn, S Chand
& Company, 2016.

2. M.K. Jain and S.C. Sharma, Modern Organic Chemistry, Vishal Publishing Co,
2015.

3. W.U. Malik, G.D. Tuli, and R.D. Madan: Selected Topic in Inorganic Chemistry,
S. Chand & Company Ltd, New Delhi, 1998.

4. B.R. Puri and L.R. Sharma and K.C. Kalia, Principles of Inorganic Chemistry,
ShobanLalNagin Chand and Co, 1990.

5. R.D. Madan, “Advanced Inorganic Chemistry”.

6. B.R.Puri, L.R. Sharma and M.S. Pathania, Principles of Physical Chemistry, 47"
edition, Vishal Publishing Co, 2016.

7. N. Kundu and S.K. Jain, Physical Chemistry, S. Chand & Company Ltd. 2000.

Reference Books

1. K.S. Tewari and N.K. Vishnoi, A Text Book of Organic Chemistry, 4" edition,
Vikas Publishing House Pvt. Ltd, 2017.

2. . L. Finar, Organic Chemistry Vol-1& 2, 6™edn, Pearson Education Asia, 2004.

3. Bhupinder Mehta and Manju Mehta, Organic Chemistry, 2" edition, PHI
Learning Pvt. Ltd, 2015.

4. N. Tewari, Advanced Organic Reaction Mechanism, 3rd Edition, Books &
Allied (P) Ltd, 2011.

5. A.l. Vogel, A Textbook of Quantitative Inorganic Analysis, ELBS and Longman
London, 1975.

6. S.M. Khopkar, Basic Concepts of Analytical Chemistry New Age International
Publisher, 2009.

7. P.L. Soni, Mohan Katyal, Text book of Inorganic Chemistry, 20" Edition, Sultan
Chand & Sons, New Delhi, 2007.

8. K.K. Rohatgi — Mukherjee, Fundamentals of Photochemistry, Reprint, New Age
International Publisher, 2006.

9. G.M .Barrow, Physical Chemistry, 6th edn, McGraw-Hill Inc., US, 1996.
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Semester Subject Title Subject Code ;]I' otal Credit
ours
1| MATERIAL CHEMISTRY —II NME 45 2
Objectives

To provide the comprehensive knowledge on manufacturing techniques of

selected materials widely used for commercial applications.

To provide hands on training for the preparation of domestic products.
Outcomes

Understanding the functions and manufacturing techniques of soaps.

Understanding the manufacturing techniques of various materials.

Acquiring professional skills.

UNIT —I: SOAPS

Soap — Definition — Types - Saponification of oils and fats. Manufacture of soaps.

Formulation of toilet soaps - Different ingredients — Functions.

UNIT -I1: DETERGENTS

Detergents — Types — Function — Cleaning action — Manufacture and its applications —
Comparison of soaps and detergents - Environmental effects.

UNIT-11l: CEMENT

Cement — Characteristics — Functions of ingredients — Chemical composition — Setting
and hardening. Manufacturing method of cement — Lime - Classification —

Characteristics — Manufacturing method of lime - Applications.

UNIT-1V: ADULTERANTS

Definition - Common adulterants in different foods — Contamination with toxic
chemicals. Principles involved in the analysis of detection and prevention of food

adulteration.

UNIT-V: HANDS ON TRAINING

Hands on training — dyeing — preparation domestic products — cleaning liquids —

disinfectants — floor cleaning liquids — candles — incense sticks — incense cone.

18



Text Books
1. S.S. Dara, Engineering Chemistry, S. Chand and Company Ltd, New Delhi,

Revised Edition, 2003

2. P.C. Jain and Monika Jain, Engineering Chemistry, Dhanpat Rai Publishing

Company (P) Ltd.

3. 0.B. Khanna, Material Science and Metallurgy, Dhanpat Rai Publication.

Reference Books

1. R. K. Rajput, Material Science and Engineering, S. K. Kataria & Sons, New

Delhi.

2. C.V. Agarwal, Chemistry of Engineering Materials, Tata McCraws Hill, 1997.

3. R. B. Gupta, Material Science and Process, Tech India Publications.

Semester Subject Title Subject Code ;]I' otal Credit
ours
GENERAL CHEMSITRY - Il CORE 75 5

Objectives

To know about aromaticity, aromatic electrophilic substitution and synthesis of
some important aromatic compounds.

To understand the characteristics of elements of Group Il A and IV A and the
chemistry of silicones.

To provide the detailed chemistry about p-block elements especially nitrogen and
oxygen family.

To understand the nature of colloids and nano materials.

To understand the basics of first law of thermodynamics and the laws of thermo

chemistry.

Outcome

Students can able to know the basic knowledge of aromaticity, aromatic
electrophilic substitution and synthesis of some important aromatic compounds.
Students can learn about the p-block elements, boron and carbon family.
Students can learn about the p-block elements, nitrogen & oxygen family.

Learn the chemistry of colloids and nano materials.

19



Students gain knowledge about concept of first law of thermodynamics and its

applications and also explain the laws of thermo chemistry.
UNIT - I: AROMATIC COMPOUNDS.

Aromaticity - Definition - Huckel’s rule - Consequence of aromaticity - stability, carbon-
carbon bond lengths in benzene ring, resonance energy - Aromatic electrophilic
substitution - general pattern of the mechanism involving ¢ and m complexes,
Mechanism of nitration, halogenation, sulphonation, mercuration and friedel-crafts
reactions - Energy profile diagrams - Activating and deactivating substituents -
orientation in mono substituted benzenes - reactions of aromatic side chain -
Halogenation and oxidation - Methods of formation and chemical reactions of

alkylbenzenes, biphenyl, naphthalene and anthracene.
UNIT —11: p-BLOCK ELEMENTS - BORON AND CARBON FAMILY

General characteristics of elements of Group Il A - Physical and chemical properties of
boron — Compounds of boron — Borax, boric acid, diborane, boron nitride — Physical
and chemical properties - Uses — Compounds of aluminium — Al;Os3, AICIs, alums
General characteristics of elements of Group IV A — Allotropic forms of carbon —
chemistry of oxides of carbon— Physical and chemical properties of Si — Uses — Oxides
of silicon — Structures of silicates. Chemistry of silicones — Manufacture of glass —
Types of glasses — Ceramics — physical and chemical properties — Uses — Lead

pigments.

UNIT = 111: p-BLOCK ELEMENTS — NITROGEN AND OXYGEN FAMILY

General characteristics of elements of V A Group — Physical and chemical properties of
nitrogen — uses — Chemistry of some compounds of nitrogen — hydrazine,
hydroxylamine, hydrazoic acid, nitric acid — nitrogen cycle.— Physical and chemical
properties of phosphorus —Structure and uses of PHs, PCls, PCls, POCI3, P20s— Oxides
of nitrogen and phosphorus —oxoacids of nitrogen and phosphorus (Structure and uses
only) - Anomalous behavior of oxygen — Structure and allotropy of elements, ozone,
oxides — peroxides, suboxides, basic oxides, amphoteric oxides, acidic oxides, neutral

oxides — Oxides of sulphur — oxoacids of sulphur.

20



UNIT-1V: COLLOIDS AND NANOMATERIALS

Colloids - Distinguishing characteristics of colloids, suspensions and solutions- Types of
colloidal dispersions - Optical properties -Tyndall effect — Kinetic properties —
Brownian motion - Electrical properties — Helmholtz and diffuse double layers — electro
Kinetic or zeta potential — Electrophoresis and its applications. Coagulation — methods of
coagulation — Hardy Schultz law — Hofmeister series - Protective colloids — protective
action — gold number — applications - Emulsions — classification, preparation, Gels —
preparation — properties (thixotropy, syneresis and imbibition). Nanomaterials —
introduction — self-assembly — materials and molecules — self assembled mono layers -
nano wires - types of nano particles- pure gold, silver and cobalt-metal oxides- alumina

and Titania - synthesis by physical vapour deposition method - reduction method.
UNIT - V: FIRST LAW OF THERMODYNAMICS AND ITS APPLICATIONS

System-surrounding-Intensive and extensive variables; state and path functions; isolated,
closed and open systems-zeroth law of thermodynamics. First law of thermodynamics-
mathematical form- Heat capacity, relation between Cp and Cv. Isothermal process:
Calculations of w, q, dE and dH for the reversible expansion of ideal gases under
isothermal and adiabatic conditions. Joule-Thomson effect-derivation of Joule-
Thomson coefficient for ideal gases and real gases, inversion temperatures. Variation of
enthalpy change of reaction with temperature (Kirchoff’s equation). — Hess’s law of

constant heat of summation- Bond energy and its calculations.

Text Books

1. B.R. Puri, L.R. Sharma, K.K. Kalia, Principles of Inorganic Chemistry, 23""edition,
New Delhi, ShobanLal Nagin Chand & Co., 1993

2. Arun Bahl and B.S. Bahl, A Text Book of Organic Chemistry, 22ndedn, S Chand &
Company, 2016.

3. Bhupinder Mehta and Manju Mehta, Organic Chemistry, 2" edition, PHI Learning
Pvt. Ltd, 2015.

4. Textbook of Nanosciene and Nanotechnology - BS Murthy P Shankar, Baldev Raj,
B.B. Rath, and James Murday - Orient Black swan Private Limited - New Delhi, 2013

5. B.R. Puri, L.R. Sharma and M.S. Pathania, Principles of Physical Chemistry, 46"
Edition, Vishal Publishing Company, New Delhi, 2013
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Reference Books
1. R. D. Madan, Modern Inorganic Chemistry, 3" revised edition, S. Chand &
Company Ltd., Reprint 2014.
2. P.L. Soni, Text book of Inorganic Chemistry, 20" revised edition, Sultan chand &
Sons, 2000
3. SP. Banerjee, Advanced Inorganic Chemistry, 2" \Volume, Arunabha Sen, Books and
Allied (P) Ltd., Kolkata, 2017.
4. K.S. Tewari and N. K. Vishnoi, A Text Book of Organic Chemistry, 4" edition,
Vikas Publishing House Pvt Ltd, 2017.
5. 1. L. Finar, Organic Chemistry VVol-1& 2, 6 " edn, Pearson Education Asia, 2004.
6. M.K. Jain and S. C. Sharma, Modern Organic Chemistry, Visal Publishing Co, 2015
7. N. Tewari, Advanced Organic Reaction Mechanism, 3 Edition, Books & Allied
(P) Ltd, 2011.
8. P.I. Soni, O.P. Dharmaha and U.N. Dash, Textbook of Physical Chemistry, 23™
Edition, Sultan Chand & Sons, New Delhi, 2011.
9. J. Rajaram and J.C. Kuriacose, Chemical Thermodynamics, Pearson Education,
New Delhi, 2013

: . . Total .
Semester Subject Title Subject Code ota Credit
hours
Core
Il VOLUMETRIC ANALYSIS LAB i 45 2
Practical

Objectives
To enable the students to develop analytical capability, characterization

techniques and skills in Inorganic Quantitative Analysis.

Acid — Base titrations:
a. Estimation of Hydrochloric acid.
b. Estimation of borax.
c. Estimation of Alkalinity of given water sample
Redox Titrations:
a. Estimation of Ferrous ion -Mohr's salt (Permanganometry).
b. Estimation of oxalic acid (Permanganometry).

c. Estimation of Calcium (Permanganometry).
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Complexometric Titrations:
a. Estimation of nickel with EDTA.
b. Estimation of hardness of water with EDTA.
c. Estimation of zinc with EDTA.

Text Book

1. V. Venkateswaran, R. Veeraswamy and A. R. Kulandaivelu, “Basic Principles of
Practical Chemistry”, Sultan Chand & Sons, Educational Publishers, New Delhi.
Reference Book

1. Sundaram, Krishnan, Ragavan, Practical Chemistry (Part-11), Viswanathan Co., 1996

Semester Subject Title Subject Code Total Credit
hours
v GENERAL CHEMSITRY -1V CORE 75 5

Objectives

To study the preparation and chemical reactions of alkyl and aryl halides with
mechanism and to apply the knowledge in the synthesis of the compounds DDT
and BHC.

To study the preparation and properties of alcohols, Phenols, Ethers and
epoxides with mechanisms and to apply the knowledge in the synthesis of
alcohol derivatives.

To provide the detailed chemistry about halogen family and noble gases.

To study the second law of thermodynamics, the concept of entropy, concept of
Gibbs Free energy and their applications.

To equip learners with concepts of symmetrical elements and outcome.
Outcomes

Important Name Reactions with mechanism involved in both the preparations
and properties of alkyl and aryl halides can be studied. Relative re-activities
bring about better understanding to carry out the reaction to get more yields of
the products. Synthesis and uses of DDT and BHC promotes the application of
the knowledge acquired.
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The reactions of alcohols, phenols, ethers and epoxides with mechanisms can be
well understood and applied in the synthesis of compounds mentioned and many
other important alcohol related compounds in industrial and medicinal fields.

It may give a clear knowledge about halogen family, noble gases and their
applications.

Students can acquire knowledge about second and third law of thermodynamics

Students can learn the basics of group theory.

UNIT - I: HALOALKANES AND HALOARENES

Classification of alkyl halides - methods of formation from alcohols, alkanes, alkenes —
allylic, benzylic bromination and chlorination — Hundiecker reaction, Finkelstein
reaction and Swart’s reaction - nucleophilic substitution reactions - mechanisms of
nucleophilic substitution reactions - Sn2 and Sn1 reactions with energy profile diagrams.
Dehydrohalogenation with mechanism - Saytzeff’s rule - reaction with metals -Wurtz
reaction and formation of Grignard reagent - Methods of formation of aryl halides -
nucleophilc substitution reactions of aryl halides - addition - elimination and the
elimination-addition mechanisms - electrophilic substitution - Ullmann reaction —
Wurtz-Fittig reaction - Relative reactivities of alkyl, allyl, vinyl and aryl halides -
Synthesis and uses of DDT and BHC.

UNIT- I1: ALCOHOLS, PHENOLS AND ETHERS

Preparation of alcohols through reduction, hydroboration, hydration, oxymercuration
and Grignard reaction. Reactions of alcohol - with metals, esterification with
mechanism, oxidation, dehydration, conversion to alkyl halides. Preparation of phenols -
acidity of phenol vs. alcohols - relative acid strength of substituted phenols - reactions of
phenols - esterification, oxidation, Kolbe’s, Reimer-Tiemann, Gattermann, electrophilic
substitution reactions. Ethers — preparations, reactions - epoxide - Synthesis of aspirin, 3
and 4-nitro phenol, t-butylmethyl ether and 1-methyl-1-cyclohexanol.

UNIT - 111: HALOGEN FAMILY AND NOBLE GASES

General characteristics of halogen with reference of electro negativity, electron affinity,
oxidation states, and oxidizing power — peculiarities of fluorine, Hydrides, oxides and

oxo acids of halogens. Interhalogen compounds — polyhalide ions — pseudohalogens —
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preparation, properties and structure of interhalogen compounds.

Inert gases — position in the periodic table — isolation from atmosphere — General
characteristics — Structure and shape of xenon compounds — XeF; XeFs, XeFs, XeOF;,
XeOF4 — uses of noble gases.

UNIT - IV: THERMODYNAMICS - 11

Second law of thermodynamics — Need for second law — statements of Second law -
Carnot theorem, Carnot cycle — Efficiency of heat engine. Concept of entropy — State
function — entropy change in isothermal expansion of an ideal gas - Entropy change in
reversible and irreversible process — Entropy change accompanying by change of phase
— calculation of entropy change of an ideal gas with changes in pressure, volume and
temperature — Entropy of mixing — Physical significance of entropy. Gibbs free energy —
Work function — Variation of free energy change with temperature and pressure —
Maxwell’s relationship — Criteria for spontaneity — Gibbs Helmholtz equation — Partial
molar properties — Clapeyron Clausius equation and its applications. Third law of
thermodynamics — Nernst heat theorem — statement of third law —Determination of

absolute entropies of solids, liquids and gases.

UNIT - V: GROUP THEORY

Symmetry elements — symmetry operations— various point groups with examples — point
groups — identification and determination — comparison of molecular and
crystallographic symmetry - group multiplication table - Matrix representation of

symmetry operations.

Text Books

1. R.D. Madan, Modern Inorganic Chemistry, 3™ revised edition, S.C hand &
Company Ltd., Reprint 2014.

2. P.L. Soni, Text book of lonrganic Chemistry, 20" revised edition, S. Chand & Sons, 2000.

3. B.R.Puri, L.R. Sharma, K.K. Kalia, Principles of Inorganic Chemistry, 23"edition,
New Delhi, ShobanLalNagin Chand & Co., 1993.

4. B.R. Puri, L.R. Sharma and M.S. Pathania, Principles of Physical Chemistry, 46"
Edition, Vishal Publishing Company, New Delhi, 2013.

5. R.L. Madan, G. D. Tuli, Physical Chemistry, S. Chand, Revised edition, 2014.
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6.

7.

Arun Bahl and B.S. Bahl, A Text Book of Organic Chemistry, 22 " edn, S Chand &
Company, 2016.
. L. Finar, Organic Chemistry Vol-1& 2, 6 "edn, Pearson Education Asia, 2004,

Reference Books

1.

SP. Banerjee, Advanced Inorganic Chemistry, 2" Edition, 1% Volume, Arunabha
Sen, Books and Allied (P) Ltd., Kolkata, 2017.

SP. Banerjee, Advanced Inorganic Chemistry, 2" Volume, ArunabhaSen, Books
and Allied (P) Ltd., Kolkata, 2017.

3. K. S. Tewari and N. K. Vishnoi, A Text Book of Organic Chemistry, 4" edition,
Vikas  Publishing House Pvt. Ltd, 2017.
4. Bhupinder Mehta and Manju Mehta, Organic Chemistry, 2" edition, PHI Learning
Pvt. Ltd, 2015.
5. M.K. Jain and S.C. Sharma, Modern Organic Chemistry, Visal Publishing Co,
2015.
6. N. Tewari, Advanced Organic Reaction Mechanism, 3" Edition, Books & Allied
(P) Ltd, 2011.
7. Pl. Soni, O.P. Dharmaha and U.N. Dash, Textbook of Physical Chemistry, 23"
Edition, Sultan Chand & Sons, New Delhi, 2011.
Semester Subject Title S(l;?;;t ;:J?; Credit
v ENVIRONMENTAL STUDIES NME 45 2
Objectives

To impart an awareness of the environment and its problems.

To update the basic knowledge and understanding of the environment and its
inter-relationship with man.

To make them understand about social values and attitudes those are in harmony
with environment quality.

To make a sense of responsibility and urgency towards the environment so as to

ensure appropriate actions to solve environmental problems.
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Outcomes
To understand the ecosystems, characteristics and its types, functions of the eco
systems.
To know the natural resources and its conservation methods.
To understand the characteristic of bio diversity, types and conservation
methods.
To know that environment pollution causes and control methods.

To create awareness among the students.

UNIT-1: INTRODUCTION TO ENVIRONMENTAL STUDIES

Multidisciplinary nature of environmental studies; Scope and importance; concept

of sustainability and sustainable development.
UNIT-2: ECOSYSTEM

What is an ecosystem? Structure and function of ecosystem; Energy flow in an
ecosystem-Food chains, food webs and ecological succession, Case studies of the
following - Forest ecosystem - Grassland ecosystem - Desert ecosystem - Aquatic

ecosystem (ponds, stream, lakes, rivers, ocean, estuaries).

UNIT 3: NATURAL RESOURCES: RENEWABLE AND NON -
RENEWABLE RESOURCES

Land resources and land use change: Land degradation, soil erosion and
desertification -Deforestation: Causes and impacts due to mining, dam building on
environment, forests, biodiversity and tribal populations - Water: Use and over —
exploitation of surface and ground water, floods, droughts, conflicts over water
(international and inter-state) - Energy resources: Renewable and non renewable

energy sources, use of alternate energy sources, growing energy needs, case studies.
UNIT 4: BIODIVERSITY AND CONSERVATION

Levels of biological diversity: genetics, species and ecosystem diversity, Bio-

geographic zones of India: Biodiversity patterns and global biodiversity hotspots.
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India as a mega-biodiversity nation. Endangered and endemic species of India

Threats to biodiversity: Habitat loss, poaching of wildlife, man- wildlife conflicts,
biological invasions; Conservations of biodiversity: In-situ and Ex-situ
Conservation of biodiversity. Ecosystem and biodiversity services: Ecological,

economic, social, ethical, aesthetic and Informational value.
UNIT 5: ENVIRONMENTAL POLLUTION

Environmental pollution: types, causes, effects and controls: Air, Water, soil and
noise Pollution. Nuclear hazards and human health risks Solid waste management:

Control measures of urban and industrial waste Pollution case studies.
UNIT 6: ENVIRONMENTAL POLICIES & PRACTICES

Climate change, global warming, ozone layer depletion, acid rain and impacts on
human communities and agriculture. Environment Laws: Environment Protection
Act, Air (Prevention & Control of Pollution) Act; Water (Prevention and Control
of Pollution) Act; Wildlife Protection Act; Forest Conservation Act. International
agreements: Montreal and Kyoto protocols and Convention on Biological Diversity
(CBD). Nature reserves, tribal populations and rights, and human Wildlife conflicts

in Indian context.
UNIT7: HUMAN COMMUNITIES AND THE ENVIRONMENT

Human population growth, impacts on environment, human health and welfare.

Resettlement and rehabilitation of projects affected persons; case studies. Disaster
management: floods, earthquake, cyclone and landslides. Environmental
movements: Chipko, Silent Valley, Bishnois of Rajasthan. Environmental ethics :

Role of Indian and other religions and cultures in environmental conservation.

Environmental communication and public awareness, case studies (e.g. CNG
Vehicles in Delhi).

UNIT-8: FIELD WORK

Visit to an area to document environmental assets: river/forest/flora/fauna etc.
Visit to a local polluted site — Urban/Rural/Industrial/Agricultural.
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Study of common plants, insects, birds and basic principles of identification.
Study of simple ecosystem - pond, river, Delhi Ridge etc.
Reference Books:
1. Carson, R. 2002.Slient spring, Houghton Mifflin Harcourt.
2. Gadgil, M. & Guha, R. 1993.This Fissured Land: An Ecological History of
India. Univ.of California Press.
3. Glesson, B. and Low, N (eds.)1999. Global Ethics and Environment,
London, Routledge
4. Gleick, P.H.1993. Water Crisis. Pacific Institute for Studies in Dev.,
Environment & Security. Stockholm Env. Institute, Oxford Univ.Press.
5. Groom, Martha J., Gary K. Meffe and Carl Ronald Carroll. Principles of
Conservation Biology. Sunderland: Sinauer Associates, 2006.
6. Grumbine, R. Edward, and Pandit,M.K2013.Threats from India’s Himalayas
dams Science, 339: 36-37
7. Mc Cully, P.1996. Rivers no more : the environmental effects of dams
(pp.29-64).Zed books.
8. McNeill, John R.2000.Something New Under the Sun: An Environmental
History of the Twentieth Century.
9. Odum, E.P. Odum, H.T.& Andrees,J.1971.Fundamental of Ecology.
Philadelphia Saunders.
10. Pepper, I.L., Gerba, C.P & Brusseau, M.L.2011.Environmental and
Pollution Science. Academic Press.
11. Rao, M.N & Datta, A.K. 1987. Waste Water Treatment. Oxford and IBH
Publishing Co. Pvt. Ltd.
12. Raven, P.H., Hassenzahl, D.M & Berg,L.R. 2012 Environment.8" edition.
John Willey &sons.
13. Rosencranz, A., Divan,S., & Noble, M.L.2001.Environmental law and
policy in India. Tirupathi, 1992.
14. Sengupta,R.2003.Ecologyand Economics: An approach to
sustainable development.OUP
15. Singh,J.S.,Singh,S.Pand Gupta,S.R.2014.Ecology,Environmental Science
and Conservation. S.Chand Publishing, New Delhi.
16. Sodhi, N.S.,Gibson L.&Raven, P.H(eds). 2013. Conservation Biology:
Voices from the Tropics. John Willey &Sons.
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17. Thapar, V.1998. Land of the Tiger: A Natural History of the Indian
Subcontinent

18. Warren, C.E.1971. Biology and water Pollution Control. WB Saunders.

19. Willson, E.O.2006. The Creation: An appeal to save life on earth. New York

20. World Commission on Environment and Development.1987.0ur Common

Future. Oxford University Press.

. . . Total :
Semester Subject Title Subject Code ota Credit
hours
v Gravimetric Analysis Lab Core Practical 45 2

Objectives
To enable the students to acquire the quantitative skills in gravimetric analysis.
To gain adequate knowledge to plan the experimental projects and execute
them.
1.Gravimetric analysis

1. Estimation of Lead as lead chromate.

2.Estimation of Barium as barium chromate.

3.Estimation of Nickel as Ni-DMG complex.

4.Estimation of Copper as copper (1) thiocyanate.

5.Estimation of Magnesium as magnesium oxinate.

6. Estimation of Calcium as calcium oxalate monohydrate.

7.Estimation of Barium as barium sulphate

8. Estimation of Iron as Iron (I11) oxide.

Text Book
1. Mr. V. Venkateswaran, Mr.R. Veeraswamy and Mr. A. R.
Kulandaivelu, “Basic Principles of Practical Chemistry”, Sultan Chand
& Sons, Educational Publishers, New Delhi.
Reference Books
1 .Sundaram, Krishnan, Raghavan, Practical Chemistry (Part IlI), S.
Viswanathan Co. Pvt., 1996.
2. Vogel’s Text Book of Quantitative Chemical Analysis. 5" Edi., ELBS/Longman

England, 1989.
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Semester Subject Title Subject Total Credit
Code hours
\% INORGANIC CHEMISTRY - | CORE 90 5
Objectives

To introduce the students about the transition and inner transition elements.

To expose the students about the basic concepts of coordination complexes.

To help the students to understand the facts of reactions and reaction mechanism
in complexes.

To help the students to understand the development and uses of coordination
compounds.

Outcomes

The students will acquire knowledge of transition metal alloys, applications of
transition and inner transition elements.

The students become familiar with the nomenclature and theories of coordination
compounds.

Enable the students to apply the theory to the complexes and applications of
coordination complexes in inorganic analysis.

The students will have a better understanding of hemoglobin, vitamin Bi> and

role of metal ions in coordination systems.

UNIT -1: d-BLOCK ELEMENTS

Chemistry of transition elements — electronic configuration — group study of titanium,
vanadium, chromium, manganese and iron metals — Important uses of transition metals
and their alloys.— Toxicity of Cd and Hg — oxides, mixed oxides, halides, and oxohalides

of transition metals — Interstitial compounds — nitrides, carbides, hydrides, borides of Ti,

V, Cr, W and their industrial uses.

UNIT -11: f-BLOCK ELEMENTS

General characteristics of f-block elements — Electronic configuration - oxidation state,
magnetic properties, colour and spectra, comparative account of lanthanides and

actinides — lanthanide series — lanthanide contraction — actinide series —actinide



contraction- separation of lanthanides and actinides by an lon exchange and solvent

Extraction methods.
UNIT - 11l: COORDINATION CHEMISTRY

Introduction - Nomenclature — Types of ligands - Chelates - Types of isomerism in Co-
ordination complexes — Structural isomerism - Stereo isomerism - Geometrical and
Optical isomerism in 4 & 6 Co-ordinated complexes. Werner’s theory - Sidwick’s EAN
concept - Valence bond theory (VBT) - Hybridisation - Geometry and magnetic
properties of some complexes (4 & 6 Co -ordinated compounds only).

UNIT — IV: COORDINATION CHEMISTRY-II

Crystal field theory (CFT) - Spectrochemical series - Splitting of d-metal orbitals in
octahedral and tetrahedral complexes - Low spin and High spin complexes. Explanation
of magnetic and spectral properties using CFT - comparison of VBT and CFT. Stability
of complexes - factors affecting the stability of complexes Unimolecular and
bimolecular nucleophilic substitution reactions in octahedral and square planar
complexes - Trans effect - d-d transition — Qualitative Orgel diagram for 3d-3d° ions

electronic spectral transition — Charge transfer spectra (elementary idea only).
UNIT - V: APPLICATIONS OF CO-ORDINATION COMPOUNDS

Applications of coordination compounds - Estimation of Nickel using DMG and
Aluminium using oxine - Estimation of hardness of water using EDTA. Biologically
important coordination compounds - Chlorophyll - Haemoglobin - Vitamin By -

Structure and applications.

Text Books
1. J.D. Lee, Concise Inorganic Chemistry, 5" ed., Blackwell Science, London, 1996.
2. D. F. Shriver and P. W. Atkins, Inorganic Chemistry, 3" ed., W. H. Freeman
and Co, London, 1999.
3. B. R. Puri, L. R. Sharma, K. C. Kalia, Principles of Inorganic Chemistry,
Shoban Lal Nagin Chand and Co., Delhi, 1996.
Reference Books
1. J. E. Huheey, E. A. Kieter and R. L. Keiter, Inorganic Chemistry, 4" ed., Harper
Collins, New York, 1993.
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2. F. A. Cotton, G. Wilkinson, C. Murillo and M. Bochman, Advanced

Inorganic Chemistry, 6 ed., John Wiley, New York, 1999.
3. T. Moeller, Inorganic Chemistry: A Modern Introduction, Wiley, New York, 1990

Semester Subject Title Subject Code Total Credit
hours
Vv ORGANIC CHEMISTRY -1 CORE 90 )

Objectives
To understand about stereo chemistry, symmetry elements, optical activity and
conformational analysis of acyclic and cyclic compounds.
To understand about conformational analysis of acyclic and cyclic compounds.
To know the
(1) Methods of synthesis of aldehydes, ketones and carboxylic acids.
(it) Mechanism of nucleophilic reactions and (iii) oxidation-reduction reactions.
To know the preparation, properties and applications of N-containing

compounds.

Outcomes
Students can gain the knowledge on stereo chemistry, symmetry elements,
and optical activity.
Students can gain the knowledge on conformational analysis of acyclic and
cyclic compounds.
Students can derive an easy and elegance way of giving methods of synthesis
of aldehydes / ketones / carboxylic acids, mechanism of nucleophilic

reactions and oxidation-reduction reactions.

UNIT-1: ISOMERISM

Structural isomerism - types with examples — tautomerism — keto-enol, nitro-acinitro,
amido-imido. Stereochemistry - Representation of molecules in saw horse, Fischer,
flying-wedge and Newman formulae and their inter translations. Symmetry elements -
chirality — asymmetric molecules and molecular dissymmetry - pseudo asymmetry.
Optical rotation — specific rotation -optical purity - methods of racemization - Optical

isomers - enantiomers - diastereomers — epimers - notation of optical isomers - Cahn-
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Ingold-Prelog rules, R and S notations for optical isomers with one and two asymmetric
carbon atoms - erythro and threo representations - D and L representations - Optical
activity in compounds without asymmetric carbon atoms namely biphenyls, allenes and
spiranes, Stereo selectivity, stereo specificity - asymmetric synthesis. Geometrical
isomerism — nomenclature of geometrical isomers — cis/trans, E-Z notation and syn-anti
for C=C, C=N compounds - Methods to assign configurations - Stability of geometrical

isomers and heats of hydrogenation.
UNIT-1l1: CONFORMATIONAL ANALYSIS

Conformation - Conformational nomenclature: eclipsed, staggered, gauche and anti;
dihedral angle, torsion angle, energy barrier of rotation - potential energy diagram.
Relative stability of conformers on the basis of steric effect, dipole-dipole interaction, H-
bonding -Conformational analysis of ethane, propane, n-butane, cyclohexane and mono

substituted cyclohexanes.
UNIT-111: CARBONYL COMPOUNDS AND THEIR DERIVATIVES-I

Common methods for the synthesis of aldehydes and ketones - synthesis of aldehydes
from acid chlorides, Stephen’s reduction - Gattermann-Kosch and Etard reactions -
synthesis of ketones from nitriles, dialkyl cadmium and Friedel-Crafts and Hoesch
reactions. Mechanism of nucleophillic additions to carbonyl group - addition of HCN,
alcohols, thiols, sodium bisulfate. Grignard reagents -condensation with ammonia and
its derivatives - Aldol, Perkin, Benzoin and Knoevenagel condensations, Wittig reaction,
Mannich reaction, Reformatsky reaction and Cannizaro reaction. Oxidation by Tollen’s
reagent, KMnQgs, hypohalite, SeO> and peracids. Reduction by Ha2/Ni, Ho-Pd-C, NaBHa,
LiAIH4, MPV, Clemmenson and Wolff-Kischner reductions.

UNIT-1V: CARBONYL COMPOUNDS AND THEIR DERIVATIVES-II

Preparation of carboxylic acids, acidity of carboxylic acids, effects of substituents on
acid strength, acidity of aliphatic vs aromatic acids. Reactions of carboxylic acids -
Hell-Volhard-Zelinsky reaction, Synthesis of acid chlorides, esters and amides.
Reduction of carboxylic acids, methods and mechanism of decarboxylation. Methods of
preparation and chemical reactions of a) halo acids b) Hydroxy acids - malic, tartaric

and citric acids c¢) unsaturated monocarboxylic acids d) dicarboxylic acids. Preparation
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and reactivity of carboxylic acid derivatives - acid chlorides, esters, amides and
anhydrides - Mechanisms of esterification and hydrolysis (acid and base catalysed
reactions) - Relative stability of acyl derivatives — inter conversion of acid derivatives by
nucleophilic acyl substitution. Synthesis of active methylene compounds — diethyl

malonate and ethyl acetoacetate.
UNIT-V: NITROGEN CONTAINING COMPOUNDS

Preparation of nitroalkanes and nitroarenes - Chemical reactions of nitroalkanes and
nitroarenes - reductions in acidic, neutral and alkaline media. Methods of preparation of
alkyl and aryl amines - Gabriel phthalimide reaction and Hofmann reaction - separation
of a mixture of primary, secondary and tertiary amines - Hinsberg’s and Hofmann’s
method - Structural features effecting basicity of amines - basicity of aliphatic and

aromatic amines.

Text Books
1. Arun Bahl and B.S. Bahl, A Text Book of Organic Chemistry, 22" edn, S Chand
& Company, 2016.
2. I L. Finar, Organic Chemistry Vol-1& 2, 6" edn, Pearson Education Asia, 2004.
3. K.S. Tewari and N. K. Vishnoi, A Text Book of Organic Chemistry, 4™
edition, Vikas Publishing House Pvt. Ltd, 2017.
Reference Books
1. Bhupinder Mehta and Manju Mehta, Organic Chemistry, 2" edition, PHI
Learning Pvt. Ltd, 2015.
2. M.K.Jainand S. C. Sharma, Modern Organic Chemistry, Vishal Publishing Co, 2015.
3. N. Tewari, Advanced Organic Reaction Mechanism, 3" Edition, Books & Allied
(P) Ltd, 2011.

Semester Subject Title Subject Code Total Credit
hours
Vv PHYSICAL CHEMISTRY | CORE 90 5

Objectives
To enable the students to understand the effect of pressure and temperature on

equilibrium constants.
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To know the principles of kinetics and catalysis.
To relate the rates of chemical reactions with different temperatures.
To enable the students to understand the effect of pressure and temperature on
phase equilibrium.
Outcomes
Understanding the effect of pressure and temperature on equilibrium constants.
Knowing the principle of chemical kinetics and its applications.
Knowing the principle of kinetics and catalysis.
Enable to correlate the Kinetic principles on ionic equilibrium.

Understand the effect of pressure and temperature on phase equilibrium

UNIT - I: THERMODYNAMICS - 111

Equilibrium constant and free energy change — Thermodynamic derivation of law of
mass action — Equilibrium constants in terms of pressure and concentration — NHs, PCls,
CaCOs. Thermodynamic interpretation of Lechatelier's principle (Concentration,
temperature, pressure and addition of inert gases). Systems variable composition —
Partial molar quantities — Chemical potential — Variation of chemical potential with T, P
and X (mole fraction) — Gibb's — Duhem equation. Van't Hoff's reaction isotherm — Van't
Hoff's isochore —Clausius-Clapeyron equation — Applications — Third Law of
Thermodynamics: Nernst heat theorem — Statement of 11l law and concept of residual
entropy —Exception to 111 law (ortho and para hydrogen, CO, N2O and ice).

UNIT- Il: CHEMICAL KINETICS-I

Rate of reaction, Average and instantaneous rates, rate equation, order of reaction. Rate
law, Rate constant — Deriviation of rate constants and characteristics for zero, first,
second and third order (equal initial concentration) — Derivation of time for half change
with examples. Methods of determination of order of reactions — Kinetics of opposing,

consecutive and parallel reactions with suitable example.
UNIT- 111: CHEMICAL KINETICS - Il AND CATALYSIS

Effect of temperature on reaction rate — concept of activation energy, energy barrier.
Arrhenius equation. Theories of reaction rates — Collision theory — derivation of rate

constant of bimolecular gaseous reaction — Failure of collision theory. Lindemann's
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theory of unimolecular reaction. Theory of absolute reaction rates — Derivation of rate
for a bimolecular reaction — significance of entropy and free energy of activation.

Comparison of collision theory and ARRT.

Catalysis — Homogenous and heterogeneous — Homogenous catalysis — Kinetics of
Acid-base and enzyme catalysis. Heterogenous catalysis — adsorption - types of
adsorption — chemical and physical. Characteristics of adsorption. Different types of

adsorption isotherms — Freundlich and Langmuir.
UNIT - IV: IONIC EQUILIBRIUM

Ostwald’s dilution law; pH Scale, Common-ion effect. Hydrolysis of salts, salts of
strong acids and strong bases, salts of weak acids and weak bases, Hydrolysis constant,
Relation between Ka , Ky , Knh & Ky .Buffer Solution, (Henderson-Hasselbalch equation),
Buffer capacity, Indicator theory, pH range of indicators for acid base titration.

Solubility product, Applications of Solubility product principle.
UNIT - V: PHASE EQUILIBRIA AND PHASE RULE

Definition of terms in the phase rule — Derivation and application to one component
system — water and sulphur — super cooling, sublimation. Two component systems —
solid-liquid equilibria, simple eutectic (lead-silver, Bi-Cd), desilverisation of lead —
compound formation with congruent melting point.(Mg-Zn) and incongruent melting
point (Na-K).Solid solutions — (Ag-Au) — Fractional crystallization, Freezing mixtures —
FeCl3-H.0 systems, CuSOs-H,0 system.

Text Books
1. B.R. Puri and L.R. Sharma, Principles of Physical Chemistry, Shoban Lal
Nagin chand and Co. 33" edition, 1992.
2. Bahl B.S, Arun Bahl, Physical Chemistry, New Delhi, Sultan Chand and Co.,
Reference Books
1. S. Glasstone, D. Lewis, Elements of Physical Chemistry, London, Mac Millan &
Co. Ltd
2. S.K. Dogra and S. Dogra, Physical chemistry through problems, new age
international 4™ edition 1996.

3. Gilbert. W. Castellan, Physical chemistry, Narosa publishing house, third
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edition. P.W. Atkins, Physical chemistry, Oxford university press, 1978.
4. K. L. Kapoor, A textbook of Physical chemistry, (Volume-11 & 111) Macmillan,
India Ltd, 1994

: : : Total :
Semester | Subject Title Subject Code ota Credit
hours
PHARMACEUTICAL .
\Y/ CHEMISTRY Elective 90 5

Objectives

To understand the nomenclature of drugs.

To know the mechanism and metabolism along with their significances.

To understand the clinical chemistry and common diseases.

To know the medicinally important chemicals and their significances
Outcomes

Understand the behaviour of drugs and its role.

Important drugs and its applications towards clinical activity.

To identify the differences of antibiotic, analgesics and anathestic

UNIT - I: NOMENCLATURE AND CLASSIFICATION OF DRUGS

Introduction - definition — Nature and sources — Important terminologies used in
pharmaceutical ~ chemistry —  Pharmacy, pharmacology, = pharmacodynamics,
pharmacokinetics, pharmacophore, pharmacopeia, chemotheraphy, pharmacotherapeutic,
medicinal chemistry, anti metabolitics, bacteria, virus and fungi. Classification of drugs —
Biological, chemical, according to commercial consideration and lay public. Nomenclature

of drugs —Prescription and non-prescription drugs — structure activity relationship.
UNIT - I1: MECHANISM AND METABOLISM OF DRUGS

Mechanism of drug action — Action at extracellular site and cellular site — Drug
receptors and biological responses — Mechanism of different types of drug action — anti-

infective agents, metabolite antagonists and modification of immune states.

Metabolism of drugs — Effect of metabolism (Biotransformation) on the

pharmacological activity of the drug — Absorption of drugs — Routes of administration —
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Oral, rectal, parenteral, inhalation, sublingual and topical routes — Factors affecting the
rate of absorption of drugs — Assay of drugs — Chemical, Biological and immunological

assays.
UNIT — I11: CLINICAL CHEMISTRY AND COMMON DISEASES

Clinical chemistry — Determination of glucose in blood serum by Folin and Wu’s
method - Determination of total cholesterol in blood serum by sacker’s method —
Diagnostic test for glucose in urine — Beneditic’s test - Determination of glucose in

urine.

Common diseases & their treatment by drugs — Insect borne diseases — Malaria and
Filariasis — Air borne diseases — Diphteria and Tuberclosis (T.B) — Water borne diseases
— Cholera and Typhoid — Hereditary diseases — Asthma and Diabetes — Types of
diabetes — Causes & control — Diet chart for diabetics - Insulin — Preparations and
dosage - Uses -—Hypoglycaemic agents - Sulphonyl ureas (Tolbutamide,
Chlorpropamide and Glibenclamide) & Biguanides - Cancer — Types — Causes, spread

and treatment

Antineo-plastic drugs — i) Alkylating agents ii) Antimetabolites — AIDS — causes,

symptoms, prevention and treatment.
UNIT - IV: MEDICINALLY IMPORTANT COMPOUNDS

Medicinally important compounds of Al, P, As, Fe and Hg. Sulpha drugs — Mechanism
of action — preparation & Uses of Sulphanilamide, Sulphadiazine, Sulphapyridine,
Sulphathiazole, Sulphafurazole and prontosil. Agents for kidney function (Amino
hippuric acid) — Agent for liver function (Sulphobromophthalein) — Agent for pituitary
function(Metyrapone). Organic pharmaceutical aids — Preservatives — Cetrimide &
Benzalkonium chloride - Antioxidant — Gallic acid and Butylatedhydroxy anisole.

UNIT - V: ANTIBIOTICS, ANALGESICS AND ANAESTHETICS

Antibiotics — conditions for the antibiotics — classification based on biological actions
and their chemical structures — structure and therapeutic uses of chloramphenicol,

penicillin, streptomycin and tetracycline.
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Analgesics — Types — Narcotic analgesics — morphine — non-narcotic analgesics — asprin

and paracetamol.

Anaesthetics — Characteristics — Classification — General and Local anaesthetics —
Prepartion and uses of ether, chloroform, halothane, nitrous oxide, thiopental sodium,

methohexitone and cocaine.

Text Books
1. Jayashree Ghosh, A text book of Pharmaceutical Chemistry, S. Chand and Co.
Ltd, 1999.
2. S.C. Rastogi, Biochemistry, Tata McGraw Hill Publishing Co., 1993.
3. Ashutosh Kar, Medicinal Chemistry, Wiley Eastern Limited, New
Delhi, 1993.
Reference Books
1. O. Le Roy, Natural and synthetic organic medicinal compounds, Ealemi, 1976.
2. B.L. Oser, Hawk’s physiological chemistry, 14" edition, Tata-McGraw - Hill
Publishing Co. Ltd, 1965
3. O. Kleiner and J. Martin, Bio-Chemistry, Prentice-Hall of India (P) Ltd, New

Delhi, 1974.
Semester | Subject Title Subject Code Total Credit
hours
VvV VALUE EDUCATION Skill based 45 2
Objectives:

V  Values are socially accepted norms to evaluate objects, persons, and situations
that form part and parcel of sociality. A value system is a set of consistent
values and measures. Knowledge of the values is inculcated through education.

V It contributes informing true human being, who is able to face life and make it
meaningful. There are different kinds of values like, ethical or moral values,
doctrinal or ideological values, social values and aesthetic values.

Outcomes:
V' Values can be defined as broad preferences concerning appropriate course so faction
or as such, values reflect a person’s sense of right and wrong or what “ought” to be.
There are representative values like, “Equal rights for all”, Excellence deserves

admiration”. “People should be treated with respect and dignity”.
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V Values tend to influence attitudes and behavior and help to solve common human

problems. Values are related to the norms of a culture.

UNIT-I:

Value education - its purpose and significance in the present world — Value system —
The role of culture and civilization - Holistic living — Balancing the outer and inner —

Body, Mind and Intellectual level- Duties and responsibilities.

UNIT-II:

Salient values for life- Truth, commitment, honesty and integrity, forgiveness and
love, empathy and ability to sacrifice, care, unity , and inclusiveness, Self esteem and
self confidence, punctuality - Time, task and resource management. Problem solving
and decision making skills - Interpersonal and Intra personal relationship — Team

work — Positive and creative thinking.

UNIT-III:

Human Rights — Universal Declaration of Human Rights — Human Rights violations—
National Integration — Peace and non-violence— Dr.APJ Kalam’s ten points for
englightened citizenship — Social Values and Welfare of the citizen — The role of

media in value building.

UNIT -IV:

Environment and Ecological balance — interdependence of all beings — living and non-

living. The binding of man and nature — Environment conservation and enrichment.

UNIT-V:

Social Evils — Corruption, Cyber crime, Terrorism — Alcoholism, Drug addiction —
Dowry — Domestic violence — untouchability —female infanticide—atrocities against

women- How to tackle them.

Reference Books
1 M.G. Chitakra: Education and Human Values, A.P.H. Publishing
Corporation, New Delhi, 2003
2. Chakravarthy, S.K.: Values and ethics for Organizations: Theory and Practice,

Oxford University Press, New Delhi, 1999.
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Satchidananda, M.K.: Ethics, Education, Indian Unity and Culture, Ajantha
Publications, Delhi,1991

Das,M.S. & Gupta,V.K.: Social Values among Young adults: A changing
Scenario, M.D. Publications, New Delhi,1995

Bandiste, D.D.: Humanist Values: A Source Book, B.R. Publishing
Corporation, Delhi,1999

Ruhela, S.P. : Human Values and education, Sterling Publications, New Delhi, 1986
Kaul, G.N.: Values and Education in Independent Indian, Associated Publishers,
Mumbai, 1975

NCERT, Education in Values, New Delhi, 1992

Swami Budhanand (1983) How to Build Character A Primer : Ramakrishna
Mission, New Delhi

10. A Cultural Heritage of India (4Vols.), Bharatiya Vidya Bhavan, Bombay.

(Selected Chapters only)
11. For Life, For the future : Reserves and Remains — UNESCO Publication
12. Values, A Vedanta Kesari Presentation, Sri Ramakrishna Math, Chennai, 1996.

. . . Total .
Semester Subject Title Subject Code ota Credit
hours
\Y ORGANIC ANALYSIS Core Practical 45 2
LAB
Objective:

To enable the students to develop analytical skills in organic qualitative analysis

and preparative skills in organic preparations.

To enable the students to check the purity of organic compounds by

determining the melting or boiling points.

To gain adequate knowledge to plan the experimental projects and execute them.

ORGANIC ANALYSIS

Identification and conformation of functional groups with derivatives / characteristic

colour reactions - Phenol, Amines (Primary), Nitro compounds, Aldehydes, Ketones,

Carbohydrates, Carboxylic acids (Mono and di), Amide (Mono and di) and Esters.

Note: Mono-functional compounds are given for analysis. In case of bi-functional




compounds, students are required to report any one of the functional groups.

ORGANIC PREPARATION

Preparation of Organic compounds involving the following chemical conversions.
1. Oxidation 2. Reduction 3. Hydrolysis 4. Nitration 5. Bromination
6. Diazotization 7. Osazone formation.

DETERMINATION OF PHYSICAL CONSTANTS (DEMO ONLY)

Determination of boiling / melting points..

Text Books
1. Mr.V. Venkateswaran, Mr. R. Veeraswamy and Mr. A.R.
Kulandaivelu, “Basic Principles of Practical Chemistry”, Sultan Chand
& Sons, Educational Publishers, New Delhi.
Reference Books
1. Sundaram, Krishnan, Raghavan, Practical Chemistry (Part Ill), S. Viswanathan
Co. Pvt., 1996.
2. Vogel’s Text Book of Quantitative Chemical Analysis. 5" Edi, ELBS/Longman
England, 1989.
3. N.S. Gnanapragasam and G. Ramamurthy, Organic Chemistry — Lab manual, S.
Viswanathan Co. Pvt., 1998.

Semester Subject Title Subject Total Credit
Code hours
VI INORGANIC CHEMISTRY- 11 CORE 90 5
Objectives

The objective of unit | is to introduce the students about the composition and
stability of the nucleus and types of nuclear reactions.

The objective of unit Il is to enlighten the students about the natural and artificial
radioactivity.

The objective of unit 11l is to study applications of radioisotopes in agriculture
and medicine, and atomic power projects in India.

The objective of unit IV is to help the students to understand the facts of crystal
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systems and structure of solids and to expose the students to the basic concepts
of structure of solids, electrical and magnetic properties of solids.
The unit V is designed to enable the students to make sense of bonding in organo
metallic compounds and photochemistry of organo metallic compounds.

. Outcomes
The students become familiar with the concepts of nuclear reactions.
The students will gain knowledge about atom bomb, hydrogen bomb and
applications of radioisotopes in agriculture and medicine, and atomic power
projects in India.
The students will have a better understanding of the applications of XRD,
semiconductors, superconductors and solid state lasers.
The students acquire knowledge of crystal structures and crystal defects.
The students will able to identify the bonding in organo metallic compounds and

photochemistry of organo metallic compounds.
UNIT —I: NUCLEAR CHEMISTRY-I

Introduction — composition of nucleus and nuclear forces — nuclear stability — mass defect —
binding energy — packing fraction — N/P ratio — magic numbers — nuclear models — liquid
drop — Shell and collective model. Isotopes — detection and separation — deviation of atomic
weights from whole numbers — isobars, isotones and isomers — Radioactive decay and
equilibrium — nuclear isomerism — internal conversion. Nuclear Q-value — threshold energy

— Cross sections, types of reactions — fission and fusion — modes of radioactive decay.
UNIT —I1: NUCLEAR CHEMISTRY-II

Natural and induced radioactivity — radioactive decay — half-life period — radioactive
displacement law — radioactive series — Radioactive techniques — Geiger Muller and
ionization counters. Natural radioactivity — Detection and measurement of radioactivity
— radioactive series including neptunium series — group displacement law — Rate of

disintegration and half-life period — Average life period.
UNIT —111: NUCLEAR CHEMISTRY-III

Artificial radioactivity — induced radioactivity — uses of radioisotopes — hazards of

radiations — nuclear energy — nuclear reactors — nuclear fission and fusion — fission
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products and fission yields — Spallation — photonuclear and thermo nuclear reactions —
energy source of the sun and stars — carbon dating — rock dating. Radioactive waste
disposal — applications of nuclear science in agriculture, biology and medicine — Atomic

power projects in India.
UNIT -IV: SOLID STATE CHEMISTRY

lonic bonding — lattice energy — Born equation and its derivation, radius ratio rules —
structures of some ionic crystals — Structure of solids — comparison of X-ray and
Neutron diffraction — derivation of Bragg’s equation. Spinels and inverse spinels —
defects in solids, non-stoichiometric compounds — Electrical, Magnetic and optical

properties of solids — band theory — semiconductors — superconductors.
UNIT -V: ORGANOMETALLIC COMPOUNDS

Organo metallic compounds - definition - Organo Lithium and Magnesium compounds
— Preparation — Physical and chemical properties — Synthetic Uses. Preparation,
properties and uses of organo Zinc compounds. Chemistry of organo Phosphorous and

organo Boron compounds. Ferrocene — Bonding — Preparation — Properties and uses.

Metal carbonyls — Mono, di and poly nuclear carbonyls of Ni, Fe and Co — Synthesis -
Structure and bonding. Effective Atomic Number (EAN) rule and 18 electron rule as
applied to metal carbonyls - Metal nitrosyls - sodium nitroprusside - preparation and
uses. Structure and nature of M-NO bonding in nitrosyls, EAN rule as applied to metal

nitrosyls.

Text Books
1. J.D. Lee, Concise Inorganic Chemistry, 5" ed., Blackwell Science, London, 1996.
2. D.F. Shriver and P. W. Atkins, Inorganic Chemistry, 3" ed., W. H. Freeman and
Co, London, 1999.
3. H. J. Amikar, Essentials of Nuclear Chemistry, 4™ ed., New Age International, New
Delhi, 1995.
4. Puri, L. R. Sharma, K. C. Kalia, Principles of Inorganic Chemistry, Shoban Lal
Nagin Chand and Co., Delhi, 1996.
Reference Books
1.J. E. Huheey, E. A. Kieter and R. L. Keiter, Inorganic Chemistry, 4" ed., Harper
Collins, New York, 1993.
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2. F. A. Cotton, G. Wilkinson, C. Murillo and M. Bochman, Advanced
Inorganic Chemistry, 6™ ed., John Wiley, New York, 1999.
3. T. Moeller, Inorganic Chemistry: A Modern Introduction, Wiley, New York, 1990

Semester Subject Title Subject Code ;}I’otal Credit
ours
VI ORGANIC CHEMISTRY- II CORE 90 5}
Objectives

To understand clearly about the classification and structural features of
Carbohydrates.
Students can able to notify different types of carbohydrates and its structural properties.
To study about the basic concepts, characteristic features, preparation and
reaction of heterocyclic compounds.
It brings an idea of the synthesis, reactions, applications and important features
of heterocyclic compounds.
To understand about rearrangement reactions and its synthetic applications.
To study the basic concepts involved in spectroscopic techniques of UV, IR,
NMR and Mass spectroscopy and their instrumentation techniques along with its
applications.

Outcomes
Students can able to notify different types of carbohydrates and its structural properties
It brings an idea of the synthesis, reactions, applications and important features
of heterocyclic compounds.
It reveals the types of rearrangement reactions and its synthetic applications
Students bring an idea of the synthesis of Dyes and Rubbers in the Industry.
Can able to know all the spectroscopic techniques in the electromagnetic
spectrum. Study of Instrumentation techniques very much useful to identify the

simple as well as complex organic molecules.

UNIT-1: CARBOHYDRATES

Carbohydrates: Definition - Classification with suitable examples - Classification of

sugars as reducing and non reducing sugars - Stereochemistry of carbohydrates: D- and
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L- configurations - Erythro and threo diastereomers - Anomers and epimers with
suitable examples - Monosaccharides: Classification of monosaccharides with suitable
examples — Glucose - properties of glucose - Epimerisation of glucose - Anomers of
glucose and mutarotation - Fructose and its properties — Conversion of glucose into
fructose and vice-versa - Formation of osazone and glycosides - Fischer open structure
and evidences for open structure - Haworth projection cyclic structures (pyranose and
furanose) and evidences for cyclic strucures of glucose and fructose - Stepping up -
Kiliani- Fischer synthesis and stepping down - Ruff degradation of monosaccharides.
Disaccharides: Structure and Uses of sucrose- Polysaccharides (elementary idea only):

Cellulose and Starch.
UNIT-1l: HETEROCYCLIC COMPOUNDS

Molecular orbital picture and aromatic characteristics of pyrrole, furan, thiophene and
pyridine - Comparison between basicity of pyridine, piperidine and pyrrole. Methods of
synthesis and chemical reactions with particular emphasis on the mechanism of
electrophilic substitution and mechanism of nucleophilic substitution reaction in
pyridine derivatives. Preparation and reactions of indole, quinoline and isoquinoline-
Fisher indole synthesis, Skraup synthesis and Bischler-Napieralski synthesis, mechanism

of electrophilc substitution reactions of indole, quinoline and isoquinoline.
UNIT-111: REARRANGEMENTS

Rearrangement to electron-deficient carbon - 1,2 shift (Wagner-Meerwein
rearrangement, pinacol rearrangement, dienone-phenol; Wolff rearrangement, benzil-
benzilic acid rearrangement). Aromatic rearrangements from oxygen to ring carbon —
Fries, Claisen and benzidine rearrangement. Rearrangement to electron-deficient
nitrogen — Beckmann, Schmidt, Hofmann, Lossen, Curtius rearrangement).
Rearrangement to electron-deficient oxygen: Baeyer-Villiger oxidation, hydroperoxide

rearrangement, cumene hydro peroxide-phenol rearrangement, Dakin reaction.
UNIT-1V: INDUSTRIAL ORGANIC CHEMISTRY

Dyes - theory of color and constitution - chromophore, auxochrome, classification
according to application and structure - preparation and uses of azo dyes - methyl
orange, triphenyl methane dyes - malachite green, indigo dyes - Indigotin, anthraquinone
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dyes - alizarin, phthalein dyes —fluorescein. Polymers - definition- classification -
mechanism of cationic, anionic and free radical polymerisation — preparation of Nylon
66, Nylon 6, Dacron, Bakelite, melamine, neoprene, Buna-N, Buna-S and biodegradable
polymers - molecular weight of polymers (elementary treatment).

UNIT-V: APPLICATIONS OF SPECTROSCOPY

UV and Visible Spectroscopy: Possible electronic transitions in an organic compound. Selection
rule -Solvent effect. Chromophore and auxochromes. Various types of shifts in A max and in €
max. Calculation of A max of an organic compound. Applications of UV and Visible
spectroscopy in organic Chemistry. Infrared spectroscopy: Various types of vibrations and
number of vibrational degrees of freedom. Selection Rules -Solvent effect. Effect of Hydrogen
bond - Finger print region. The characteristic ranges of absorption of IR radiation of various
functional groups. Spin Resonance Spectroscopy: NMR active nuclei. Equivalent and non-
equivalent protons and number of signals. Reference compound TMS. Relative signal intensities
and number of hydrogens. Chemical shift and various factors influencing chemical shift. Spin-

spin splitting, splitting constant. NMR spectrum of simple molecules.

Text Books
1. Arun Bahl and B.S. Bahl, A Text Book of Org Chemistry, 22™Edn, S Chand & Co, 2016
2. . L. Finar, Organic Chemistry Vol-1& 2, 6! edn, Pearson Education Asia, 2004.
3. K.S. Tewari and N. K. Vishnoi, A Text Book of Organic Chemistry, 4™ edition,
Vikas Publishing House Pvt Ltd, 2017.
Reference Books
1. Bhupinder Mehta and Manju Mehta, Organic Chemistry, 2" edition, PHI Learning
Pvt. Ltd, 2015.
2. M.K. Jain and S. C. Sharma, Modern Organic Chemistry, Vishal Publishing Co, 2015.
3. N. Tewari, Advanced Organic Reaction Mechanism, 3 edition, Books & Allied
(P) Ltd, 2011.

Semester Subject Title Subject Code Total Credit
hours
VI PHYSICAL CHEMISTRY Il CORE 90 5

Objectives

To know the relation between colligative properties and molecular weight of solutes.
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To understand the inter conversion of chemical and electrical energy and to link

thermodynamics with electrochemistry.

To apply the concepts of oxidation and electrochemical reactions in dry and wet

corrosions.

To apply the concepts of photo chemistry to different chemical Processes.
Outcomes

Knowing the relations between colligative properties and molecular weight of

solutes.

Knowing the electrical properties of solutions.

Understanding the inter conservation of chemical and electrical energy and to

link thermodynamics with electrochemistry.

Knowing to apply the concepts of photochemistry to different photochemical

reactions.

Understanding the theory and applications of spectral techniques.

UNIT —I: SOLUTIONS

Raoult's law and Henry's law. Deviation from Raoult's law and Henry's law. Duhem-
Margules equation, Theory of fractional distillation. Solvent extraction. Azeotropes — HCI
- water and Ethanol -water system — Partially miscible liquid systems — phenol-water
system. Lower and upper CSTs - Effect of impurities on CST — Completely immiscible
liquids — Nernst Distribution Law-derivation— determination of formula of a complex
(KI+12=KIlz3). Dilute solutions: Colligative properties, relative lowering of vapour pressure,
0smosis, osmotic pressure — isotonic, hypertonic and hypotonic solutions. Thermodynamic
derivation of elevation of boiling point and depression in freezing point. Determination of
molecular masses using the above properties. Abnormal Colligative properties.

UNIT-I1: ELECTRICAL CONDUCTANCE

Electrical transport and conductance in metal and in electrolytic solution. Specific
conductance and equivalent conductance. Measurement of equivalent conductance using
Kohlrausch's bridge. Arrhenius theory of electrolytic dissociation and its limitations.
Variation of specific and equivalent conductance with concentration. Kohlrausch's law
and its applications. The elementary treatment of the Debye-Huckel Onsager equation
for strong electrolytes. Evidence for ionic atmosphere. The conductance at high fields
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(Wein effect) and high frequencies (Debye-Falkenhagen effect). Transport number &
Hittorff's rule. Determination by Hittorff's method and moving boundary method.
Application of conductance measurements — Determination of AA of strong electrolytes.
Determination of solubility product of a sparingly soluble salt. Conductometric

titrations.
UNIT=I1l: ELECTROCHEMICAL CELLS

Electrolytic & Galvanic cells — Reversible and irreversible cells. Conventional
representation of electrochemical cells. Electromotive force of a cell and its
measurement. Calculation of thermodynamic quantities of cell reactions (AG, AH, AS
and K). Application of Gibbs Helmholtz equation. Types of reversible electrodes —
Gas/metal ion-metal/metal ion; metal/insoluble salt/anion and Redox electrodes.
Electrode reactions — Nernst equation — Derivation of cell emf. Single electrode
potential. Standard hydrogen electrode — reference electrodes — standard electrodes
potentials — sign convention — Electrochemical series and its significance. Concentration
cell with and without transport. Liquid junction potential. Application of EMF,
concentration cells. Valency of ion, solubility product and activity co-efficient.
Potentiometry titrations. Determination of pH using Hydrogen, quinhydrone and glass
electrodes. Corrosion - general and electrochemical theory - passivity - prevention of

corrosion — Cathodic protection methods.
UNIT-IV: PHOTO CHEMISTRY

Comparison between thermal and photochemical reactions. Laws of photo chemistry —
Grotthus — Draper, Lambert — Beer and Stark — Einstein. Quantum efficiency. Photo
chemical reactions — rate law — Kinetics of H-Clz, H2-Br2 and decomposition of HI
reactions. Jabolanski diagram - Fluorescence, phosphorescence — differences between
Fluorescence and phosphorescence - Chemiluminescene and bioluminescence.

Photosensitization and Quenching (definition and examples only).
UNIT-V: SPECTROSCOPY

Rotational spectroscopy of diatomic molecules: rigid rotor model, selection rules,
spectrum, characteristic features of spectral lines (spacing and intensity). Determination
of bond length, effect of isotopic substitution. Vibrational spectroscopy of diatomic
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molecules: SHO model, selection rules, spectra; anharmonicity and its consequences on

energy levels, overtones, hot bands.

Raman Effect - Characteristic features and conditions of Raman activity with suitable
illustrations. Rotational and Vibrational Raman spectra. Mutual exclusion principle with

examples.

Text Books
1. B.R. Puri and L.R. Sharma, Principles of Physical Chemistry, ShobanLal
Nagin chand and Co. 33" edition, 1992.
2. Bahl B.S, Arun Bahl, Physical Chemistry, New Delhi, Sultan Chand and Co.,
3. R. Gopalan, Analytical chemistry, S. Chand and Co., New Delhi
4. P.C. Jain and Monika Jain, Engineering Chemistry, Dhanpat Rai Publishing
Company (P) Ltd.

Reference Books

1. S. Glasstone, D. Lewis, Elements of Physical Chemistry, London, Mac Millan & Co. Ltd.

2. S.K. Dogra and S. Dogra, Physical chemistry through problems, New age
International 4" edition 1996.

3. Gilbert. W. Castellan, Physical chemistry, Narosa publishing house, third edition.

4. P.W. Atkins, Physical chemistry, Oxford university press, 1978.

5. K. L. Kapoor, A textbook of Physical chemistry (volume-I1 & I11) Macmillan,
India Ltd, 1994.

: : . Total .
Semester Subject Title Subject Code ota Credit
hours
VI ANALYTICAL CHEMISTRY Elective 75 5

Objectives
To enable the students for processing data obtained in an experiment.
To understand the various analytical methods.
To know the principles and applications of various purifications techniques.

To gain the knowledge on instrumental analysis.

Outcomes

Knowing the thermo analytical methods, principles and applications.
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Knowing purification techniques and its applications.

Understanding the chemical methods of analysis to identify the compounds.

UNIT-1: THERMO ANALYTICAL METHODS

Thermal analytical methods - Introduction — Principle involved in thermo gravimetric
analysis and differential gravimetric analysis — discussion of various components with
block diagram — characteristics of TGA and DTA - factors affecting TGA and DTA —

curves thermometric titrations.
UNIT-11: ELECTRO ANALYTICAL METHODS

Electro analytical techniques - electro gravimetric - theory of electro gravimetric
analysis - determination of copper (by constant current procedure) - electrolytic
separation of metals - Principle - separation of copper and nickel.

Polarography — Principle — Concentration polarization — Dropping mercury electrode —
Advantages and disadvantages — Migration and diffusion currents — Ilkovic equation
(derivation not required) - Significance — experimental assembly — Polarogram - Current
voltage curve (CV curve).

UNIT-111: PURIFICATION TECHNIQUES-I

Purification of solid compounds — extraction — use of immiscible solvents - soxhlet
extraction — crystallization — use of miscible solvents — fractional crystallization —
sublimation — Purification of liquids — experimental techniques - distillation — fractional
distillation — vacuum distillation — steam distillation — tests for purity - determination of

percentage purity of samples — Iron ore, washing soda and Bleaching power.
UNIT -IV: PURIFICATION TECHNIQUES-II

Chromatography Techniques — Principles — types - adsorption, partition and ion
exchange chromatography - column chromatography — adsorbents — preparation of
column — elution - recovery of substance and applications. TLC — choice of adsorbent
and solvent - preparation of chromatogram (Rf value) and applications - Paper
chromatography - Solvents used - factors affecting Rf value — separation of amino acid
mixtures. lon exchange chromatography — resins — experimental techniques -

applications — separation of Zn-Mg, Co-Ni, Cd-Zn.
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UNIT -V: INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS

Gas chromatography and high pressure liquid chromatography (HPLC) - Introduction -
principles — experimental techniques (Block diagram only) — Instrumentation and

applications.

Mass spectra - principles of mass spectrum - instrumentation and Block diagram
molecular ion Peak, base peak, isotopic peak, and fragmentation. Mclafferty
rearrangements — Nitrogen rule - determination of molecular formulae — mass spectrum

of simple organic compounds — alkanes, alkenes, alcohols, aldehdyes and ketones.

Text Books
1. D.A. Skoog, D.M. West and F.J. Holler, Analytical Chemistry: An Introduction,
5t edition, Saunders college publishing, Philadelphia, 1990.
2. R. Gopalan, Analytical chemistry, S. Chand and Co., New Delhi
3. U.N. Dash, Analytical Chemistry: Theory and Practice, Sultan Chand and
sons Educational Publishers, New Delhi, 1995.
4. Sharma. B.K., Instrumental Methods of Chemical Analysis, Goel Publishing
House, Merrut, (1997).
Reference Books
1. V.K. Srivastava and K.K. Srivastava, Introduction to Chromatography:
Theory And Practice, S. Chand and company, New Delhi, 1987.
2. AK. Srivastava and P.C. Jain, Chemical Analysis: An Instrumental Approach for
B.Sc. Hons. and M.Sc. Classes, S. Chand and company Ltd., Ram Nagar, New
Delhi.
3. Douglas A. Skoog and Donald M. West, F.J. Holler, Fundamentals of Analytical
Chemistry, 7th edition, Harcourt College Publishers.

Semester Subject Title Subject Code Total Credit
hours
Vi POLYMER CHEMISTRY Elective 75 5

Objectives
To impart the knowledge on polymer science.

To make them to understand the industrial importance of polymer.
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To enable the students to understand the moulding techniques of polymer.
Outcomes

Knowing the types of polymers, properties and determination.

Understanding techniques used in polymerization and its process.

Identify the industrial polymers and applications.

UNIT-1: INTRODUCTION TO POLYMERS

Superior properties of polymeric materials over other materials — Monomers Oligomers -
Polymers and their characteristics. Classification of polymers Natural - Synthetic, Linear -
Cross linked and Network; Plastics — Elastomers — Fibres - Homopolymers — Hetero
Polymers and Co-polymers. Bonding in molecular mass (Mn) and Weight average
molecular mass (Mw) of polymers and determination by (i) Viscosity (ii) Light scattering

method.
UNIT-II: POLYMERIZATION TECHNIQUES

Chemistry of polymerization - Chain polymerization - free radical polymerization - ionic
polymerization — coordination polymerization - step polymerization - Polyaddition and
polycondensation - miscellaneous ring-opening & group transfer polymerization.
Polymerization techniques — Bulk - Solution — Suspension — Emulsion - Melt
condensation and Interfacial polycondensation polymerizations.

UNIT-I11: POLYMER REACTIONS AND PROCESSING

Polymer reactions - Hydrolysis - Hydrogenation — Addition — Substitution — Cross
linking - Vulcanization and Cyclization reactions. Polymer degradation - Basic idea —
Thermal, Photo and oxidative degradation.

Polymer processing - Additives — Moulding Techniques — Compression moulding —
Injection moulding - Extrusion moulding — Transfer moulding — Blow moulding -

Calendering.
UNIT=IV: INDUSTRIAL POLYMERS

General methods of preparation, properties and uses of the following polymers —
Polyaddition polymers- 1) Polyethylene — HDPE — LDPE 2) Polyvinyl chloride (PVC)

3) Polypropylene 4) Polystyrene 5) Polyacrylonitrile (PAN) and 6)
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Polyme

thylmethacrylate (PMMA). Polycondensation polymers

1)Poly esters

(Terylene and Glyptal) and 2) Polyurethanes. Polyamides (Kevlar) — 1) Nylon 6,6 2)

Nylon 6,10 and 3) Nylon 6. Rubber — Definition -Natural rubber and synthetic rubber.

Preparation and uses of synthetic rubbers: 1) Neoprene 2) Buna-N 3) Buna-S.

Formaldehyde resins — 1) Phenol — formaldehyde resin 2) Melamine — formaldehyde and

3) Urea

UNIT-V: COMMERCIAL POLYMERS

-formaldehyde resins.

Silicones — Structure — synthesis - applications — Biopolymers — (basic idea only) — Bio-

materials - Carbon fibers — Conducting polymers - Elementary ideas - examples — Poly

phenylene - Poly sulphur nitriles — Poly pyrrole - Poly acetylene.

Text Books

1. V.R. Gowariker, Polymer Science, Wiley Eastern, 1995.
2. G.S. Misra, Introductory Polymer Chemistry, New Age International (Pvt)

Limited, 1996.

Reference Books

1. F. N. Billmeyer, Textbook of Polymer Science, Wiley Interscience, 1971.

2. A. Kumar and S.K. Gupta, Fundamentals and Polymer Science and
Engineering, Tata McGraw-Hill, 1978.

Sharma, B.K., Polymer Chemistry, Goel Publishing House, Meerut, 1989.
4. Arora M.G., Singh M. and Yadav M.S., Polymer Chemistry, 2" revised edition,
Anmol Publications Private Ltd., New Delhi, 1989.

. . . Total :
Semester Subject Title Subject Code ota Credit
hours
VI PHYSICAL CHEMISTRY LAB | Core Practical 45 2
Objectives

List of

1. Critical Solution Temperature - Phenol-Water system.

To enable the students to acquire the skills in measuring values based on

physical properties.

To gain adequate knowledge to plan the experiment and execute them.

Experiments:

2. Effect of impurity on Critical Solution Temperature.
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Transition Temperature of hydrated salt.

Determination of Molecular weight by Rast macro method.
Phase Diagram (Simple eutectic system).

Kinetics of acid catalyzed hydrolysis of methyl acetate.

o ok~ w

Determination of cell constant
. Determination of equivalent conductance of a strong electrolyte and

®© N

verification of Debye - Huckel - Onsager Equation
9. Conductometric Titration - Acid-Base.
10. Potentiometric Titration - Redox titration.

11. Determination of Molecular weight of polymer by Ostwald’s Viscometer.

Text Book
1. Mr.V. Venkateswaran, Mr.R. Veeraswamy and Mr. A.R. Kulandaivelu,

“Basic Principles of Practical Chemistry”, Sultan Chand & Sons, Educational
Publishers, New Delhi.

Reference Books
1. JN. Gurthuand R. Kapoor, Advanced Experimental Chemistry, S. Chand and Co., 1937.

2. Sundaram, Krishnan, Raghavan, Practical Chemistry (Part 11), S. Viswanathan
Co. Pvt. 1996.

3. David P. Shoemaker, Carl W. Garland, Joseph W. Nibler, Experiments in
Physical Chemistry, 5" edi., McGraw- Hill Book company, 1989.

Semester Subject Title Subject Code ota Credit
hours
CHEMISTRY O F _
! INDUSTRIAL MATERIALS — | | AAlied paper 75 5

Objectives

To enable the students to understand concepts of nuclear chemistry and its

applications.

To understand the monomers and polymers and its preparation.

To know the principles and applications of electrochemistry.

To get the knowledge the role of chemistry on agricultural and Food chemistry.
Outcomes

Understand the concept and knowing the reactions involved in nuclear energy.

Knowing to apply the concepts of electrochemistry to different storage cells.
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Understanding the theory and applications of food and agricultural chemistry.

UNIT-1: NUCLEAR CHEMISTRY

Fundamental particles of nucleus — Isotopes - Isobars - Isotones. Differences between
nuclear reaction and chemical reaction. Nuclear forces -Nuclear density - Nuclear fusion
reaction and fission reaction — Thermal reactor - Fast breeder reactor — Atom bomb -
Hydrogen bomb. Mass defect -Binding energy of nucleus - Application of radio

isotopes. Carbon dating and medicinal applications - Radioactive series.
UNIT-11: POLYMER CHEMISTRY

Superior properties of polymers — Basic concepts — monomers — functionality — degree
of polymerization - Classification of polymers - natural, synthetic, linear, cross linked
and network polymers. Compounding of polymers - polymer additives - fillers,
plasticizers, antioxidants, thermal stabilizers, fire retardants and colorants.
Thermoplastics and Thermosetting plastics — Thermoplastics - Polyethylene,
Polypropylene, Polystyrene, Polyacrylonitrile, Poly Vinyl Chloride, Poly tetrafluoro
ethylene, nylon and polyester. Thermosetting Plastics - Phenol formaldehyde and

expoxide resin.
UNIT-I11: ELECTROCHEMISTRY

Types of cells — electrolytic cell — Galvanic cell — representation of cell — Electrode potential —
standard electrode potential — Derivation of Nernst equation for electrode potential —
electrochemical series — applications of electrochemical series — Reference electrodes - Primary
reference electrode - Standard hydrogen electrode - Secondary reference electrode - Saturated
calomel electrode — Determination of PH using glass electrode. Electroplating -Nickel chrome

plating — Laclanche™s cell — Lead storage cell — Nickel-cadmium cell (NICAD battery)
UNIT-1V: AGRICULTURE CHEMISTRY

Chemistry of Fertilizers — Classification of NPK fertilizers — sources — natural and
synthetic fertilizers — Super phosphate, triple super phosphate and urea — liquid

fertilizers — mixed fertilizers (composition and uses only) - Fertilizer managements.

Chemistry of Pesticides — Classification of pesticides with examples — Organic and

inorganic pesticides — mechanism of action. Insecticides — manufacture and uses of DDT
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and BHC. Herbicides — definition — examples - 2, 4-dichlorophenoxyacetic acid (2, 4-D) - 2,
4, 5-Trichlorophenoxyacetic acid (2,4,5-T). Fungicides — definition — mechanism of action —

sulphur, copper and mercury compounds — Bordeaux mixture — Preparation and uses.
UNIT-V: FOOD CHEMISTRY

Food additives — functions and uses — antioxidants, emulsifiers, emulsifying agents,
preservatives, anti caking agent - levelling agents. Baking powder —taste enhancers —

Flavour enhancers — nutritive additives.

Food adulteration -Definition — types of adulterants —intentional adulterants — methods
of identification of adulterants in different foods — ghee, milk, edible oils, tealeaves,

sugar, black pepper, turmeric, chili powder, rice, wheat flour and honey

Food quality control — Food laws and standards — Prevention of food adulteration Act —
Essential commodities Act, 1954 — Milk and Milk Products Order, 1992 — Consumer
Protection Act, 1986 — AGMARK.

Text Books
1. S.S. Dara, Engineering Chemistry, S. Chand & Co Ltd, New Delhi, Revised Edition, 2003
2. P.C. Jain and Monika Jain, Engineering Chemistry, Dhanpat Rai Publishing
Company (P) Ltd.
3. 0.B. Khanna, Material Science and Metallurgy, Danpat Rai Publication
Reference Books
1. Dr. A. Ravikrishnan, Engineering Chemistry I and 11, Srikrishna Punlication
2. Shikha Agarwal, Engineering Chemistry: Fundamentals and Applications, 1999
3. H.-D. Belitz and Professor Dr.-Ing. W. Grosch, Food Chemistry, 1982.

. : : Total .
Semester Subject Title Subject Code h(;):?s Credit

CHEMISTRY O F _
V' | INDUSTRIAL MATERIALS — 1y | Allied paper | 75 5

Objectives
To enable the students to understand the basic concept and techniques used in
volumetric analysis.

To understand the Fuels and its types and its productions.
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To know the principles and applications of various consumer products.
To gain the knowledge on drugs and water treatment.

Outcomes
Knowing volumetric analysis and errors and standard deviation.
Knowing the fuels and its types and its applications.
Understanding the structure of drugs and its usage.

Knowing the methods of water treatments and its control.

UNIT-1: VOLUMETRIC ANALYSIS

Definition - basic principle-theory- buffer solution, indicator, standard solution —
concentration units - primary and secondary standard - Types of titrations with examples
- acid —base titrations, complexometrric titration, redox titration - Error analysis-

average, mean, median, standard deviation.
UNIT- Il: CHEMISTRY OF FUELS

Energy sources — types of energy sources - classification of fuels - solid, liquid and
gaseous — merits and demerits — characteristics of a good fuel — Calorific value of fuels —
units used — gross and net calorific value. Solid fuels — Coal — types - properties and uses
of lignite, sub -bituminous coal, bituminous coal and anthracite — analysis of coal —
proximate analysis — ultimate analysis. Metallurgical coke — Otto Hoffman’s by products
oven — Hydrogenation of coal- Fischer Tropsch method. Liquid fuels - refining of crude
petroleum and uses of fractions — cracking - catalytic (fixed bed and fluidized bed
catalysis) - octane number, cetane number. Gaseous fuels - natural gas — LPG - gobar

gas - production, composition and uses.
UNIT-I11: CHEMISTRY OF CONSUMER PRODUCTS

Soaps - manufacture of soaps - formulation of toilet soaps — different ingredients used-
Soft soaps, shaving soaps and creams. Anionic detergents — manufacture and

applications - cationic detergents — manufacture and applications.

Paints — characteristics and constituents — functions of constituents — drying mechanism
— special paints — fire retardant paints — water repellant paints — temperature indicating

paints-Luminescent paints.
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Varnishes — types of Varnishes — sprit varnish, oil varnish.
UNIT-1V: CHEMISTRY OF DRUGS

Chemotherapy — designation of drugs based on physiological action — Anesthetics —
definition — types — examples - applications. Analgesics — definition — examples —
applications. Antipyretic agents — anti-inflammatory agents — definition — examples —
applications. Antibiotics — definition — examples — pencillin, streptomycin,
chloramphenicol, tetracycline — applications. Antiviral — AIDS — symptoms — prevention
— treatment. Cancer and neoplastic agents (basic concepts only).

UNIT-V: CHEMISTRY OF WATER TREATMENT

Sources of water — types of impurities — water quality parameters - hardness of water -
temporary hardness - permanent hardness - units of hardness - disadvantages of hard
water — in domestic - in industry - in steam generating boilers - effect of iron and
manganese in water. Estimation of hardness — EDTA method — expression of hardness —

problems involving EDTA method.

Water softening methods - Industrial purpose - Lime — soda process - Zeolite process -
ion-exchange process — desalination — electro dialysis — reverse osmosis. Municipal

domestic water treatment — break point chlorination.

Text Books
1. S.S. Dara, Engineering Chemistry, S. Chand and Company Ltd, New Delhi,
Revised Edition, 2003
2. P.C. Jain and Monika Jain, Engineering Chemistry, Dhanpat Rai Publishing
Company (P) Ltd.
3. 0.B. Khanna, Material Science and Metallurgy, Danpat Rai Publication.
Reference Books
1. Dr.A Ravikrishnan, Engineering Chemistry | and I, Sri krishna Publications.

2. Shikha Agarwal, Engineering Chemistry: Fundamentals and Applications, 1999.
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Semester Subject Title Subject Total Credit
Code hours
&IV | VOLUMETRIC ANALYSIS LAB | Allied Lab 45 2

Objectives

To enable the students to develop analytical capability, characterization

techniques and skills in Inorganic Qualitative Analysis.
Acid — Base titrations:

a. Estimation of Hydrochloric acid.

b. Estimation of borax.

c. Estimation of Alkalinity of given water sample

Redox Titrations:

a. Estimation of Ferrous ion -Mohr’s salt (Permanganometry).

b. Estimation of oxalic acid (Permanganometry).
c. Estimation of Calcium (Permanganometry).
Complexometric Titrations:
a. Estimation of nickel with EDTA.
b. Estimation of hardness of water with EDTA.
c. Estimation of zinc with EDTA.
Text Book

1. V. Venkateswaran, R. Veeraswamy and A.R. Kulandaivelu, “Basic Principles of

Practical Chemistry”, Sultan Chand & Sons, Educational Publishers, New Delhi.

Reference Book

1. Sundaram, Krishnan, Ragavan, Practical Chemistry (Part-I1), Viswanathan Co., 1996.
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