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SEMESTER-VI - Electives
' ELECTIVE Paper — VII-(A) :
" ANALYTICAL METHODS IN CHEMISTRY  45hrs (3h /w)
UNIT-I

Quantitative analysis: 10h

Principles of volumetric analysis :. Theories of acid-base, redox, complexometric, iodometric
and precipitation titrations - choice of indicators for these titrations.

UNIT-II
Treatment of analytical data: Th
Types of errors. significant figures and its importdnce, accuracy - methods of expressing

accuracy, error analysis and minimization of errors, precision - methods of expressing precision. i
standard deviation and confidence limit. : %

UNIT-IT

SEPARATION TECHNIQUES IN CHEMICAL ANALYSIS: 8h
SOLVENT EXTRACTION : Introduction,principle,techniques,factors affecting solventéﬂlm

Batch extraction, continuous extraction and counter current extraction.
ION EXCHANGE :Introduction,action of ion exchange resins.separation of inorganic

Mixtures.

UNIT -1V .
Chromatography: Classification of chromatography methods. pnnmp!u of di

migration adsorption phenomenon, Nature of adsorbents, solvent systems

effecting Rf values. :
Paper Chromatography: Principles, Rf values, expenmental pro ed
solvent systems, developments of chromatogram - ascending,
dimensional chromatography, apphcatlons
UNIT -V

Thin layer Chromatography (TLC): Advan

HPLC : Basic principles an
List of Reference Books
I. Analytical Chemistry by
2. A textbook of qualitatiy
g Nanochemwtry?
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LABORATORY COURNE - VI
Practionl Puper - VIL(A) (af the end of semester Y1)

. Wentification of aminoacids by paper chromatography (only Demonistration)

2. Determination of Zn using PDTA
3. Determination of Mg using LDTA

Internal Examination:

Mohrs (30 /W)

Record M
Student attendance M
Practical skill I5M
LAI22L practical scheme of Valuation
| Practical Examination
Volumetric Analyss
1. | Preparation of standard solution

with molarity

o & fw
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SEMESTER-VI

ELECTIVE PAPER - VII-(B) : ENVIRONMENTAL CHEMISTRY
45 hrs (3 h/w)

UNIT-I

Introduction 9h

Concept of Environmental chemistry-Scope and importance of environment in now
adays — Nomenclature of environmental chemistry — Segments of environment - Natural
resources — Renewable Resources — Solar and biomass energy and Nonrenewable
resources — Thermal power and atomic energy — Reactions of atmospheric oxygen and

Hydological cycle.
UNIT-I1

Air Pollution 9h
Definition — Sources of air pollution — Classification of air pollution — Acid rain —

Photochemical smog — Green house effect — Formation and depletion of ozone — Bhopal
gas disaster — Controlling methods of air pollution. T =S
v, & 1T ! “. w"i .

UNIT-111

Water pollution i
Unique physical and chemical properties of water — water quality and criteria

of water quality — Dissolved oxygen — BOD, COD, Suspended solids, total
solids, alkalinity — Hardness of water — Methods to convert tempo[iry» ]
soft water — Methods to convert permanent hard water into soft water
and its effects — principal wastage treatment — Industrial waste w;;tgg

UNIT-1V

Chemical Toxicology 7 acarsi o ks
Toxic chemicals in the environment — e S — cyanide and Its tOXIC

effects — pesticides and its biochemic:

cadmium.
UNIT-V

Ecosystem and biodiversity

Ecosystem

components — Energy flow a
web — Tropic levels — Biog
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Cluster Elective -1

Fuels and Industrial Inorganic materials
PAPER - VIII-B-1 : FUEL CHEMISTRY AND BATTERIES

UNIT -1 "“
Review of energy sources ( renewable and non-renewable) — classification of fuels an
their calorific value. Coal: UsesofCoal(ﬁnelmdnonfﬂel)mm”m L
composition , carbonization of coal - coal gas , producer gas and water gas — composil
and uses — fractionation of coal tar - uses of coal tar based chemicals . m
good metallurgical coke . coal gasification (Hydro gasification and catalytic g
coalhqmﬁscnonmdsolvunreﬁmng

UNIT-11
Pmlemnuﬂpwolehmncdmd\my'

Composition of crude petroleum . refining and different types of pe
their applications.

UNIT-111
Fractional distillation (principle and process) . cracking ( Thermal a
cracking). Rcfmmmpeuuhmndmmwam Lo

fuels derived from biomass . fuel from waste | Mw
clear fuels . petro chemicals : vinyl“ m
toluene and its derivative xylene. REE o
UNIT-IV .o
Lubricants:
Classification of lubricants , M"
semi solid lubricants , aymhehc
cloud point , po«epumt)mdht

UNIT-V

Batteries:

Primary and secondary b
Battery. Working of fc
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SEMESTER-VI
PAPER - V1i1-B-2:
INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE
45hrs(3h/w)

UNIT -1

Recapitulation of s- and p-Block Elements 8h Periodicity in s- and p-block elements with
respect to electronic configuration. atomic and

ionic size, ionization enthalpy. electronegativity ( Pauling. Mulliken. and Alfred - Rochow
scales). Allotropy in C. S, and P. Oxidation states with reference to clements in unusual and
rare oxidation states like carbides and nitrides). inert pair effect. diagonal relationship and
anomalous behaviour of first member of each group.

UNIT -11 158
Silicate Industries ‘ i
Glass: Glassy state and its properties, classification (silicate and non-silicate glasses). et
Manufacture and processing of glass. Composition and properties of the following types of :
glasses: Soda lime glass, lead glass, armoured glass. safety glass, borosilicate glass.
fluorosilicate, coloured glass, photosensitive glass. T S
Ceramics: Important clays and feldspar. ceramic, their types and manufacture. High
technology ceramics and their applications, superconducting and semiconducting e
oxides, fullerenes carbon nanotubes and carbon fibre. o =
Cements- Classification of cement, ingredients and their role, Manufacture of cement as

setting process. quick setting cements.

UNIT-111

Fertilizers: i
Different types of fertilizers. Manufacture of the ﬁ)llmmng :

nitrate, calcium ammonium nitrate, ammonium lﬂloqﬂw )
superphosphate. compound and mixed ﬁ:mlm hotassium

UNIT -1V
Surface Coatings:
Objectives of coatings surfaces, pmliminuy e
coatings. Paints and pigments-for

Vehicle, modified oils. Pigments, tqnqq
emulsifying agents. Special pmpts e

Plastic paint), Dyes, Wax polist
(electrolytic andeloctmleu metal

UNIT-V

Alloys:
Classification of alloys, |
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SEMESTER-VI]
PAPER <« VII1-B-3 ; ANALYSIS OF APPLIED INDUSTRIAL PRODUCTS
45 hrs (3 h/w)

UNITA

Analysis of soaps: moisture and volatile matter,cobined alkali,total fatty matter, free
alkali, total fatty acid, sodium silicate and chlorides.

Analysis of paints :Vehicle and pigments ,Barium Sulphate ,total lead, lead
chromate,iron pigments, zine chromate

UNIT- 1
Analysis of oils:saponification value.iodine value,acid value.ester value. bromine

value, acetyl value.
Analysis of industrial solvents like benzene,acetone,methanol and acetic acid..

Determination of methoxyl and N-methyl groups..

UNIT-11

Analysis of fertilizers: urea,NPK fertilizer,super phosphate,
Analysis of DDT,BHC endrin,endosulfone,malathion,parathion.,
Analysis of starch,sugars,cellulose and paper,

UNIT -1V

Gas analysis: carbon dioxide. carbon monoxide, oxygen, hydrogen, saturated hydro
carbon, unsaturated hydrocarbons, nitrogen, octane number, cetane number
Analysis of Fuel gases like: water gas,producer gas,kerosene (oil) gas. Ultimate

analysis :carbon, hydrogen,nitrogen,oxygen,phosphorus and sulfur.,

UNIT - V | o
Analysis of Complex materials: R R
Analysis of cement- loss on ignition, insoluble residu. total silica, sesqui oxides, .

magnesia, ferric oxide, sulphuric anhydrid. p
Analysis of glasses - Determinaiton of silica, sulphuur, barium, arsinic, an i

SUGGESTED BOOKS: e
I.F.J. Welcher-Standard methods of analysis, oy W
2.A.1Vogel-A text book of quantitative Inorganic analysis-ELBS,

3. H.H.Willard and H.Deal- Advanced quantitative analysis-
4.F.D.Snell & F M.Biffen-Commercial methods of analy
5.J.J.Elving and 1.M.Kolthoff- Chemical analysis - A series
analytical chemistry and its applications -~ Inter Sei
6.G.Z. Weig - Analytical methods for pesticides,plant groy
food additives - Vols [ to VII, ‘
7. Aanalytical Agricultrual Chemistry by 8.1
Publishers -
8. Mannual of soil, plant, water and fertil
Sharma,Kalyani Publishers
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Cluster Elective 11

ORGANIC £S
e FCHNIQU

VL1 » ECTRObCOPlCT

PAPER - VIII-C-1 : ORGANIC SP 45 hrs 31/ W)

10h
UNIT-I OSCOPY 4
NUCLEAR MAGNETIC RESONANCE SPECTR a thods. Magneti ‘
Nuclear spin, Principles of NMR-Classical and Quantum Mechanical e s

moment and Spin angular momentum, Larmour Frequency: [nstrumentation. %{elémion-' %
spin-spin & spin lattice relaxation, Shielding constants, Chemical shifts, Shielding and
Deshielding mechanism-Factors influencing Chenical shift, Spin-Spin interactions A S
AXz and AB types. Vicinal, Geminal and Long range coupling- Factors mf[ S

coupling constants,

UNIT =11
Spin decoupling, Spin tickling, Deuterium exchange. Chemical shift _
Nuclear overhauser effect. Applications in Medical diagnostics, Reactiol

Mechanically induced dynamic nuclear polarization, FT NMR and its A ..

UNIT-1H
UV & VISIBLE SPECTROSCOPY
Flectronic spectra of diatomic molecules. The Born-of
Vibrational coarse structure: Bond association and ;
Vibrational-clectronic spectra; The Franck-Condon principle. Rota
electronic vibration transitions, _ e

Types of transitions, Chromog
ungaturated carbonyl compoun ‘ Wood

R_

H

UNIT-1Y
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Cluster Elective —111

ORGANIC
PAPER — VI11-C-2 : ADVANCED ORGANIC REACTIONS
4Shrs(3h/w)

UNIT -1 e
ORGANIC PHOTOCHEMISTRY B
Organic photochemistry : Molecular orbitals, carbonyl chromophore-triplet states. }w‘}
Jablonski diagram, inter-system crossing. Energy transfer. Energies properties and f,r-ﬁ
reaction of singlet and triplet states of and transitions. S
Photochemical reactions : (a) Photoreduction, mechanism. influence of temperaturs, 7

s:(livenk nature of hydrogen donors, structure of substrates on the course of photo
reduction,. g

UNIT -11
ORGNAIC PHOTOCHEMISTRY

Norrisch‘cleavages. type I : Mechanism, acyclic cyclicdiones. influence of ser
photo Fries rearrangement. Norrisch type II cleavage : Mechanism and stere
type 1l reactions of esters : 1: 2 diketones, photo decarboxylation.. Di - @

Barton reaction.
UNIT - 111

Principles of (1) Protection of alcohols - ether formation incl
formation, (2) Protection of diols — acetal ketal and carbonat ‘|
carboxylic acids — ester formation, benzyl and t-butyl ¢
— acetylation, benzoylation, benzyloxy carbonyl, triphen
Protection of carbonyl groups - acetal, ki
formation.

UNIT -1V

Synthetic reactions : Mannich reaction —
Shapiro reaction, Stork-enamine 1
transfercatalysis — mechanisi

UNIT -V : NE
Baylis--Hil
reaction.
Peterson’s
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Cluster Elective -1

‘ ORGANIC
PAPER - VIII-C-3 : PHARMACEUTICAL AND MEDICINAL CHEMISTRY
45hrs 3 h/w)
UNIT-I 8h

Pharmaceutical chem]str} Terminolo
Pharmacodynamics, Pharmacokinetic
and Anti metabolites.

gy: Pharmacy. Pharmacology, harmacophore. :
s (ADME, Receptors - brief treartment) Metabolites

UNIT-II ,

Drugs: p 8h s |
Nomenclature: Chemical name, Generic name and trade names with examples e
Classification: Classification based on structures and therapeutic activity with one ok
example each, Administration of drugs |
UNIT-T1

Structures and therapeutic activity of the compounds: 12h

a, Chemotheraputlc Drugs

Ve
1.Sul plmdru;s(Sulphamethoxazole) ?{\nnblot:cs B-Lactam Antibiotics. Mactolide

Antibiotics, 3. Anti maldrial Drugs(é loroquine) b. Psycho therapeutic Drugs:
y :

: : / v . P
I.Anti pyretics(Paracetamol) 2. Hypnotics. 3. Tranquilizers(Diazepam) 4.1evod

UNIT-1V
Pharmacodynamic Drugs: -

. Antiasthma Drugs (Solbutamol) A Antlangimls (Glyseru['l‘ nitrate)
3. Diuretics(Frusemide) . i

J UNIT-V
HIV-AIDS: o
Immunity - CD-4cells, CD-8cells, Retro vis
Investigation available, prevention
Therapeutic activity: PIS: Indivani

List of Reference Books:
1.Medicinal Qhem‘istry 'b‘y‘ Dr. B
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