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Course Structure and Scheme of Examination
First Semester:

[Cnurse | CourseName Total | Credit ] End Sem Exam ,T Sessional |
KoL S S Marks | | Marks | Marks
| i MAX MIN MAXJIr MIN
| Major-1T | Inorganic 100 4 ‘ W | 2 0 | 14
| Chemisty- ] o A
Minor-1T | Physical 1100 4 60 21 40 | 14
| Chemistry-| ' :
Major-1P | Inorganic 100 2 60 21 a0 | 14
e Chemistry-I-Lab s
Minor-1P Ph_ysi{: al 100 2 | 60 21 40 14
| Chemistry-1-Lab B
GE-1 Elements of 1100 T4 ] 60 21 40 14
L | Modern Physics bl M
AECC-1 | English - 100 4 60 | 21 40 | M
Communication A —
GrandTotal IO T
L i - i et L e
second Semester:
Course | CourseName | Total | Credit | End Sem Exam |  Sessional |
Codp Marks L SESRE. .
| MAX | MIN | MAX | MIN
Major-2T | Organic IR 4 60 21 40 | 14 |
Chemistry-1 - -
Minor-2T | Physical 100 4 60 21 40 14
Chemistry-11 s o
Major-2P | Organic 100 2 60 21 40 14
Chemistry-ILab 1 _
Minor-2P | Physical 100 2 60 21 40 14
Chemistry-11Lab |
GE-II Electricityand 100 4 60 21 40 3
Magnetism . ]
“AECC-IT | Environmental 100 4 60 2 40 14
Science - B
GrandTotal 20 P
| | | |
I_ o



ThirdSemester :

| - . cez e T =
| Course || CourseName [ Total | Credit TE!EI Sem Exam Sessional
i Code | | Mﬂrkﬁ | _“ﬂ_rhs—____ _Jﬂrki____
il | | | MAX] MIN | MAX [ MIN
| Major-3T | Inorganic l 100 ] 4 &1 2 — 1 40 | 4
| | Chemistry-11
I = i - - L
| Minor-3T | Organic w00 | 4 60 21 40 14
| | Chemistry-11 | TR - 1
Major-3P | Inorganic 100 2 | 60 21 40 14
W | Chemistry-11Lab \ l PSS SESECEE
| Minor-3P | Organic L1000 2 60 | 21 40 14
| | Chemistry-IILab_| B |
|| GEll | Mathematics-1 | 100 | 4 60 21 40 14
| | (PRI e BT
| SECA [ Inteliectual | 100 4 60 21 40 14
_ | Frc_-pen}rl{ights | | I S
| | GrandTotal 'l 20
1 S - e
FourthSemester:
1 _,—o—r'—'_'_'_'_._
|_Cour5e | CourseName Total | Credit | nd Sem Exam Sessional ||

Marks Marks

| Code | Marks

|_ i

| Major-4T | Physical 100 4 60) 21 40 14
. \ |

| Chemistry-111

M inor-4T | Organic
Chemistry-II1

Major-4P | Physic al

Chemistry-111Lab |
Minor-4P | Organic

_"_Chemistry-[]]Lab

GE-1V Mathematics - 11

F.——_._ -
SEC-II Green Methods 1n 100
Chemstry

Y ——

GrandTotal

L —



4

FifthSemester:
 Course | CourseName | Total | Credit End Sem Sessional |
._'.[‘_“d' ! | Marks Exam _erkl_ . '\'hrki |
_ _ 3 . MAX | MIN | MAX MIN
L Be _ _JERD ) Jr_ S i
Major-ST | InorganicChemistry-11 100 4 60 40__ __14 1
-“Ijnr‘--‘-l' InorganicChemistry-111 00 |2 a0 21 40 14 |
| Lab ! B
"DSE-1 | Polymer Chemistry 00 | 4 | 60 TN ER
A RS S sl | SRR (S SN S ==
SEC-11I Computer Applications ] 100 4 60 21 ' |
and Chemoinformatics .
CFS- " Field Project | Intemnship| 100 | 6 | 100 35 | xx % |
Apprenticeship | —|r B gl e
- B :
- B GrandTotal 1 0 o J__ B
SixSemester:
Course  CourseName Total | Credit End Sem | Sessional
Code Marks Exam Marks ~ Marks |
[ MAX MIN | MAX | MIN
“Major-6T | OrganicChemistry-IV 100 4 60 21| 40 14 |
Major6P  OrganicChemistry-IV 100 2 60 | 21 | 40 14
Lab .
"DSE-Il | Molccular Modelling | 100 a 0 | 21 | 40 | 14
' And Drug Design | | & e
"DSE-IIl | Inorganic Materials of 100 4 60 21 | 40 14
Industnal Imponance |
CFsHI TFicld Project / Intemnship| 100 b 100 | 35 XX XX
Apprenticeship | i |
| s - . - |_ R |
 GrandTotal 20 | |
| . |
o
o




SeventhSemester:
g::rse CourseName Total | Credit |  EndSem | Sessional
£ = Marks Exam Marks | Marks
MAX | MIN | MAX| MIN
Major-7T | Physical 00 |4 60 |21 W0 |14
Chemistry-1V
Major-7P | Physical 100 2 60 21 40 14
Chemistry-IVLab
Minor-5 Research 100 4 6l 21 40 14 |
' Methodology for
. Chemistry B
DSE-IV Instrumental 100 4 60 21 40 14 |
Methods of
Analysis
FS- Field Project 100 6 100 |35 XX XX
HI/SRP-1 /Tnternship/
Apprenticeship
or
| ResearchProject
‘ GrandTotal | 20
EighthSemester:
Course " CourseName "Total | Credit | End Sem Sessional
Code Marks Exam Marks | Marks
i MAX | MIN | MAX| MIN
Major-8T | Inorganic 100 4 | 60 21 40 14
Chemistry-IV ' .
Major-8P | Inorganic 100 2 60 21 40 14
Chemistry-I1VLab |
Minor-6 Fuel Chemistry 100 4 60 21 40 14
FS- Field Project / 100 10 100 35 %X XX
IV/ISR Internship / |-
P-11 Apprenticeship  or
Research Project
GrandTotal | 20




Syllabus Session 2023-27

First Semester

Papercode:Major-1T(InorganicChemistry-I) Crediti4

Unit—I
AtomicStructure:

Bohr’s theory, its limitations and atomic spectrum of hydrogen atom, Wave mechanics: de
Broglie equation, Heisenberg's Uncertainty Principle and its significance, Schrodinger’s wave
cquation,significance of ¢ and . Quantum numbers and their significance. Normalized and
orthogonal wave functions. Sign of wave functions. Radial and angular wave functions for
hydrogen atom.Radial and angular distribution curves, Shapes of s, p. d and f orbitals. Contour
boundary and probability diagrams.
Unit-11
Periodicity of Elements:
S. p. d. f block elements, the long form of periodic table. Detailed discussion of the following
propertics of the elements, with reference to s and p-block. (a) Effective nuclear charge,
shielding or screening effeet, Slater rules, variation of effective nuclear charge in periodic table.
(b) Atomic radii (van der Waals) (¢) Tonic and crystal radii. (d) Covalent radii (octahedral and
tetrahedral) (c¢) lonization enthalpy, Successive ionization enthalpies and factors affecting
ionization energy. Applications of ionization enthalpy. (f) Electron gain enthalpy, trends of
clectron gain  enthalpy.(g)Electronegativity, Pauling’s'Mulliken’s /Allred Rachow's | and
MullikenJaffé selectronegativitsycales. Variation of clectronegativity with bondorder, partial
charge, hybridization, group electronegativity, Sanderson’s electron density ratio.
Unit-ITI
Chemical Bonding-1
(1) lonicbond:General characteristics, types of ions,size effects,radius ratio rule and its limitations,
Packing of ions in crystals. Born-Landé equation with derivation and importance of Kapustinskii
expression for lattice energy. Madelung constant, Born-Haber cycle and its application, Solvation
energy.Covalent character in ionic compounds, polanzing power and polarizability. Fajan’s rules
and consequences of polanzation.

(ii) Covalent bond: Lewis structure,Valence Bond theory (Heitler-London approach),Concept of

hybridization as applied to sp.sp’.sp.dsp’, dsp’.d’sp’ with suitable example of inorganic

molecule.



Valence shell eleciron pair repulsiontheory (VSEPR), shapes of simple moleculessuch as NI,
H.:0, SF,, CIF,, pCl,, SFy, CIFs, XcF, containing lone pairs and bond pairs ofelectrons, multiple

bonding(s and nhond approach)and bond lengths.

Unit-1V

Chemical Bonding -11
(1) Molecular arbital theory :Molecular orbital diagrams of diatomic and
simplepolyatomicmoleculesN 2,02,Cz, B2, F2,CO,NO,andtheirions:HC] Be F2,CO: (idcaofs-p
mixing and orbital interaction to be given).
(i1) Metallic Bond: Qualitative idea of valence bond and band theories. Semiconductors and

insulators, defeets in solids.

(iii)Weak Chemical Forces: van der Waals  forces, ion-dipole forces, dipole-dipole
interactions,induced dipole interactions, Instantaneous dipole-induced dipole interactions.
Repulsive forces, Hydrogen bonding (theories of hydrogen bonding, valence bond treatment),

Effects of chemical force, melting and boiling points, solubility energetics of dissolution process.

Unit— ¥V

Oxidation-Reduction:
Redoxequations,Standard Electrode Potential and its application to inorganic reactions. Principles

involved in volumetric analysis (Acid-Base, Redox, Precipitation, Complexometric titration).

TextBooks:
1. Lee ). D.ConciselnorganicChemistry ELBS,1991.

Douglas.B.E. andMcDaniel,D.H. Concepts&ModelsofInorganicChemistry

2.

Oxford, 1970

Atkins,P.W. &Paula, J.Physical Chemistry, 10th Ed., OxfordUniversityPress, 2014,
4. Day,M.C.andSelbin,J. TheoreticallnorganicChemistry, ACSPublications, 1962.
5. Rodger, G.L. Inorganic and Selid State Chemisiry, Cengage Learning India

Editiun,zﬁ[éﬂA/ o



First Semester Session 2023-27
Papercode:Major-1P Inorganic Chemistry-1Lab Credit#2

(A) Titrimetric Analysis

(1) Calibration and use of apparatus

(11) Preparation of solutions of different Molarity / Normality of titrants

(B) Acid-Base Titrations

(1) Estimation of carbonate and hydroxide present together in mixture.

(11) Estimation of carbonate and bicarbonate present together in a mixture.
(1) Estimation of free alkali present in different soaps / detergents

(C) Oxidation-ReductionT itrimetry

(1) Estimation of Fe(Ll) and oxalic acid using standardized KMnOs solution.
(1) Estimation of oxalic acid and sodium oxalate in a given mixture.

(i11) Estimation of Fe(I1) with K2Cr207 using internal (diphenylamine, anthranilic
acid) and external indicator.

Referencetext:

I. Mendham,J., A.L.Vogel's Quantitative Chemical Analysis 6w Ed., Pearson,2009.

o |



First Semester Session 2023-27
PaperCode: Minor-1-T Physical Chemistry-I Credit #4

Unit-I

Gaseous state-1 ;

Kinetic molecular model of a gas: postulates and derivation of the kinetic gas equation:
collisionfrequency; collision diameter; mean free path and viscosity of gases, including their
temperature and pressure dependence relation between mean free path and coefficient of
viscosity,calculation of o from v; variation of viscosity with temperature and pressure. Maxwell
distribution and its use in evaluating molecular velocities (average, root mean square and most
probable) and average kinetic energy, law of equi partition of encrgy, degrees of ficedom and

molecular hasis of heat capacities.

Unit-11

Gaseous state-11 :

Behaviour of real gases: Deviations from ideal gas behaviour, compressibility factor, Z, and
itsvariation with pressure for different gases. Causes of deviation from ideal behaviour. Vander
Waals equation of state, its derivation and application in explaining real gas behaviour, mention
of other equations of state (Berthelot, Dietrici) ; virial equation of state; van der Waals equation
expressed in virial form and calculation of Boyle temperature. Isotherms of real gases and their
comparison with van der Waals isotherms, continuity of states, critical state, relation between

critical constants and vander Waals constants, law of comresponding states.

Unit-1IT

Liquid state :

Qualitative treatment of the structure of the liquid state, Radial distribution function; physical

propetties of liquids; vapour pressure, surface tension and coefficient of viscosity, and

mination. Effect of addition of vario
action of detergents. Temperature variation of viscosity of liquids and

theirdeter us solutes on surface tension and viscosity.

explanation of cleansing
on with that of gases. Qualitativ

32

paris e discussion of structure of water.
com

-



Unit- 1V

Solid state:

ature of the solid state. law of constancy of interfacial angles. law of rational indices, Miller

indices, clementary ideas of symmetry, symmetry elements and symmetry operations, qualitative

ide o e g ; ;
dea of point and space groups seven crystal systems and fourteen Bravais lattices, X-ray

diffraction. Bragg's law, a simple account of rotating crystal method and powder paticm method.

Analysis of powder diffraction patterns of NaCl, CsC! and KCL. Defects in crystals. (ilasses and

liquid crystals.

Unit - ¥
Ionic equilibria:

Strong . moderate and weak clectrolytes, degree of
product of water. Jonization of weak acl
di-and triprotic acids {exact

ionization, factors affecting degree of

ionization, ionization constant and ionic ds and bases, pH

scale,common ion effect: dissociation constanis of mona-,

treatment).Salt hydrolysis-calcularion of hydrolysis constant, degree of hydrolysis and pH for

different salts, Buffer solutions; derivation of Henderson equation and its applications: Solubility

and solubility product of sparingly soluble salts applications of solubility product principle.

Text Books:

| Atkins,P.W.&Paula,) dedtkin 'sPhysical Chemistry 10" Ed., Oxford University

Press(2014).

2. Ball,D.W. Physfca!Chemfs:ryThomsnnPres& India(2007).

3. Ca51»::Ilan,G.W.Fh}-‘sicﬁffhemisfr}ﬂtlﬂ:.d. Narosa(2004).

4. Mortimer.R.G.Physical Chcmf'.s'rry3rdEd.Elsevier:NUth,UP(Z[}DEl}.

5. Fngel, T.&R eid.P. Ph )-'.ﬂca!{,'hemf.ﬂr_v}rdEd.Fcarsun{ 2013).



First Semester Session 2023-27

Paper Code:Minor-1-P Physical Chemistry-1 Lab Credit#2

1. Surface tension measurements.

a. Determine the surface tension by (i) drop number (ii) drop weight method.

i i ith conc tion.
b. Study the variation of surface tension of detergent solutions with concentra

2. Viscosity measurement using Ostwald’s viscometer.

: i (i i1) ethe i11) sugar at
4 Determination of viscosity of aqueous solutions of (i)polymer (i1) ethanol and (111) SUg
room temperature.

b. Study the variation of viscosity of sucrose solution with the concentration of solute

3. Indexing of a given powder diffraction pattern of a cubic crystalline system.

4. pHmetry

a. Study the effect on pH of addition of HCI /NaOH to solutions of acetic acid, sodium acectate

and their mixtures.

b. Preparation of buffer solutions of different pH

i. Sodium acetate —acetic acid

ii. Ammonium chloride-ammonium hydroxide

¢. pHmetric titration of (i) strong acid vs. strong base, (i1} weak acid vs. strong base.
d. Determination of dissociation constant of a weak acid.

Any other experiment carried out in the class.

TextBooks:

I. Khosla, B. D.; Garg, V. C. &Gulati, A. Senior Practical Physical Chemistry,

R.Chand &Co.: NewDelhi(2011).
2. Garland, C. W.; Nibler, ]. W. & Shoemaker, D. P. Experiments in Physical
Chemistry8mEd.; McGraw-Hill: NewYork (2003).
3. Halpern, A. M. &McBane, G. C. Experimental Physical Chemistry 3w Ed.;
W.H.Freeman&Co.: NewYork (2003).

\’gf/,-";ﬂf .
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First Semester Session 2023-27 .
Paper Code:GE-I Elements of Modern Physics Credit#4

Unit-1

Planck’s quantum, Planck’s constant and light as a collection of photons; Photoelectric effect and

Compton scattering. De Broglie wavelength and matter waves; Davisson-Germer experiment.

Problems with Rutherford model- instability of atoms and observation of discrete atomic

spectra;Bohr's quantization rule and atomic stability; calculation of energy levels for hydrogen

like atoms and their spectra.

Unit-2

Position measurement- gamma ray microscope thought experiment ; Wave- particle duality,
Heisenberg uncertainty principle - impossibility of a particle following a trajectory : Estimating
minimum energy of acon fined particle using uncertainty principle; Energy-time uncertainty
principle.

Unit- 3

Size and structure of atomic nucleus and its relation with atomic weight; [mpossibility of an
electron being in nucleus as a consequence of the uncertainty principle. Nature of nuclear force,
NZ graph, semi-ecmpirical mass formula and binding energy.

Unit—4

Radioactivity stability of nucleus ; Law of radioactive decay ; Mean life and halt-life; a- decay;
f-decay - energy releascd, spectrum and Pauli's prediction of neutring; y-ray emission.

Unit-5§

Fission and fusion-mass deficit, relativity and generation of energy ; Fission —nature of fragments

and emission of neutrons. Nuclear reactor @ slow neutrons interacting with Uranium 2,3.5; Fusion

and thermonuclear reactions.

Reference Books:

1. ConceptsofModernPhysics, ArthurBeiser, 2009, McGraw-Hill
2. ModernPhysics,) R Taylor,C.D.Zafiratos,M.A.Dubsen, 2009, PHILeamning

3. Six Ideas that Shaped Physics:Particle Behave like Waves, ThomasA Moore, 2003, McGrawHill
4. QuantumPhysics Berkeley Physics,Vol.4.E.H.Wichman,2008, TataMcGrawHillCo.

5 Modemn Physics, R.A. Serway, C.J. Moses, and C.A Maover, 2003, Cengage

6. Learning of Modem Physics, G. Kaur and .R. Pickrell, 2014 McGrawHill



First Semester Session 2023-27

Papercode: AECC-I English Communication Credit # 4

Course Outcome:

The purpose of this course is to introduce students to the theory, fundamentals and tools of

communication and to develop in
to personal , social and professional interactions.

Unit - |

Introduction :

Theory of Communication

Types and modes of Communication

Unit—I1

Languageof Communication:

Verbal and Non-verbal (Spoken and

Written).Personal Social and Business

Barriers and Strategies

Intra-personal, Inter-personal and Group communication

Unit 11

Speaking Skills :

Monologue

Dialogue

Group Discussion

Effective Communication / Miscommunication
Interview

Public Speech

Unit-1V

Reading and Understanding:
Close Reading

Comprehension
Summary Paraphrasing
Analysis and Interpretation

Translation (from Indian language to English and vice-versa)

Literary /Knowledge Texts g/
§m/ﬂ‘£ﬁ- 2

them vital communication skills which should be integral



Unit-V
Writing Skills:
Documenting
Report Writing
Making notes

Letter writing

TextBooks:

1. Fluency in English -Part 11,0xford UniversityPress,2006.
2. Business English,Pearson, 2008.

3. Language, LiteratureandCreativity, Orient Blackswan,2013

4. Language through Literature (forthcoming)ed. Dr.Gauri Mishra, Dr. Ranjana Kaul,

Dr.Brati Biswas

éy%“} ,,.



Second Semester Session 2023-27

Paper Code: Major-2-T Organic Chemistry-1 Credit # 4

Unit-1

Basics of Organic Chemistry :
Organic  Compounds: Classification, and Nomenclature, Hybridization, Shapes of

Influence of hybridization on bond properties. Electronic Displacements:

molecules

i : . e i1 oAt el
Inductive, electromeric, resonance and mesomeric effects, hyperconjugation and their

applications; Dipole moment; Organic acids and bases: their relative strength.

Homolytic and Heterolytic fission with suitable examples. Curly arrow rules, formal charges:

and basicity; Types, shape and their relative

Electrophiles and Nucleophiles: Nucleophilicity

stability of Carbocatiens, Carbanions, Free radicals and Carbenes.
Unit-11

Stereochemistry and Mechanism :

Fischer Projection, Newmann and Sawhorse Projection formulae and  their

interconversions:Geometrical isomerism: cis-trans and, syn-anti isomerism E/Z notations

with CILP rules. Optical Isomerism: Optical ~ Activity, Specific ~ Rotation,

Chiralityx'ﬂsymmctry,Enanliomers.Mulccules with two or morc chiral-centres,

Distereoisomers, mesostructures, Racemic mixture and resolution, Relative and absolute
configuration : D /L and R /S designations.

Introduction to types of organic reactions and their mechamsm: Addition, Elimination and
Substitution reactions.

Unit-111

ChemistryofAliphaticllydrocarbons :

A. Carbon-Carbon sigmabonds
Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz-Fittig Reactions, Free

radical substitutions: Halogenation - relative reactivity and selectivity.

B. Carbon-Carbon pi bonds:
Formation of alkenes and alkynes by elimination reactions, Mechanism of El, E2, Elcb

reactions. Saytzeff and Hofmann eliminations.

14



Unit-1V

Reactions of Akenes & Alkynes :
Reactions of alkenes: Electrophilic additions their mechanisms Markownikott
AntiMarkownikoff addition), mec

oxidation. ozonolysis, reduction (catalytic and chemical),
dienes and Diels-Alder reaction; Allyli

hanism of oxymercuration - demercuration, hydroboration

synandanti-h ydroxylation
¢ and benzylic

{oxidation).

1.2-and1.4-addition reactions in conjugated
-butene, tolucne, cthylbenzene.

bromination and mechanism.e.g. propene. |
Nucleophilic additions. Hydration

Reactions of alkynes: Acidity, Electrophilic and

to form

carbonyl compounds, Alkylation of terminal alkynes.

Unit-¥

Cycloalkanes and Conformational Analysis :
rain theory. C onformation analysis of

Types of cycloalkanes and their relative stability, Baeyer st
Boat and Twist boat forms;

alkanes: Relative stability: Energy diagrams of cyclohexane: Chair,
Relative stability with energy diagrams.

Aromatic Hydrocarbons :

Aromaticity: Hiickel's rule, aromatic character of arenes, cyclic carbocations / carbanions and

heterocyclic compounds with  suitable examples. Electrophilic aromatic  substitution:

halogenation, mitration, sulphonation and Friedel-Craft’s alkylation / acylation with their

mechanism. Directing effects of the groups.

ReferenceBooks:
I Morrison. R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India)
Pvt.Ltd.(Pearson Education).

2. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt.

Ltd.(PearsonEducation).
3 Finar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of

Natural Products),Dorling Kindersley (India) Pvt.Ltd. (Pearson Education).

4. Eliel, E. L. &Wilen, S. H. Stereochemistry of Organic Compounds, Wiley:

London,1994.
5. Kalsi, P. S. Stereochemistry Conformation and Mechanism, New Age

International,2005.
6. McMurry, JLE. Fundamentals of Organic Chemistry, Tn Ed. Cengage Learning

IndiaFdition, 2013.




6.

a.

c.

Second Semester Session 2023-27

Paper Code: Major-2P Organic Chemistry-ILab Credit # 2

: r_“h‘-"l‘]"ifjﬂg the calibration of the thermometer

Purification of organic compounds by crystallization using the following solvents :

. Water
. Alcohol
. Alcohol -Water

. Determination of the melting points of above compounds and u

nknown organic compounds

(Wiatd * | evhod and electrically heated melting point apparatus)

i |

. Effect of impuritics on the melting point-mixed melting point of two unknown organic

compounds

_Determination of boiling point of liquid compounds.( boiling point lower than and more

than100°C by distillation and capillary method)

Chromatography
Separation of a mixture of two aminoacids by ascending and horizontal paper chromatography

- Caparanon of a mixture of two sugars by ascending paper chromatography

Separation of a mixture of o- and p- nitrophenol oro-andp-amino phenol by thin layer

Chromatography (TLC)

ReferenceBooks

1.

2,

Mann, F.G.& Saunders, B.C. Practical OrganicChemistry, PearsonEducation (2009
Furniss,B.S.; Hannaford,A.J.; Smith, P.W.G.; Tatchell,A.R. Practical Organic

Chemistry, 5wEd., Pearson | 2012)

W
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Second Semester Session 2023-27

Paper Code:Minor-2-T Physical Chemistry-11 Credit#4

Unit-]

Thermoch emistry:

- . «cules and wons and
Heats of Feactions: standard states: enthalpy of formation of molecules :

enthalpyof combustion and s applications; calculation

of bond energyv. bond dissociation
energy and

_ SO * (Kirchhoff s
resonance energy from thermochemical data, effect of temperature (Kirc
Cquations) and Pressure on enthalpy of

% . ol ] Wi
reactions. Adiabatic flame temperature. explosion
lr:mpcral ure,

Unit-11

Chemical Thermudynamlﬂ-l :

Intensive ang extensive variables: state g

nd path functions; isolated, closed and open systems;
zeroth law of

thermodynamics,

Firstlaw: Coneept of hear g.work, w . internal energy U,
enthalpy, /1, relation between

irreve

and statement of first law:

heat capacities, calculations of ¢, w, {/ and }/ tor reversible,

rsible and free Expansion of gases (ideal and vander
adiabatie conditions,

Unit-111

Waals) under isothermal and

Chemical Thermodynamics-11 -
Second Law: Coneept of entropy: thermodynamic

scale of temperature, statement of thes
ccond law of thermodynamics: molecular and

statistical interpretation of entropy. Calculation

of entropy change for reversible and irreversible processes.

Third Law :Statement of third law, concept

of residual entropy. caleulation of absolute
Gibbs and Helmholtz ene
G, A with T,V.P; Free energy change and spontancity.

entropy of molecules, Free Energy Functions: TEY; variation of S,

Relation between Juulc—Thnmsun

PArAmeters inversion temperatyre ;Gibbs-Helmholtz
equation; Maxwell relations:t hermodynamic equation of state.

coefficient and other thermodynamic



Unit-1V

Systems of Variable Composition & Chemical Equilibrium:
Partial molar quantities, dependence of thermodynamic parameters on composition; Gibbs-
Duhem equation. chemical potential of ideal mixtures, change in thermodynamic functions
inmixingof idealgases.

Chemical Equilibrium :

Criteria of thermodynamic equilibrium, degree of advancement of reaction, chemical
equilibria in ideal gases. concept of fugacity. Thermodynamic derivation of relation between
Gibbs free energy of reaction and reaction quotient. Coupling of exoergic and endoergic
reactions. Equilibrium constants and their quantitative dependence on temperature, pressure
and concentration. Free energy of mixing and spontaneity: thermodynamic derivation of
relationsbetween the various equilibrium constants Kp, Ke and Kx. Le Chatelier principle

(quantitative treatment); equilibrium between ideal gases and a pure condensed phase.

Unit-V

Solutions and ColligativeProperties:

Dilute solutions; lowering of vapour pressure, Racult’s and Henry’s Laws and their
applications. Excess thermodynamic functions. Thermodynamic derivation using chemical
potential to derive relations between the four colligative properties [(1) relative lowering
ofvapour pressure, (ii) elevation of boiling point, (iii) Depression of freezing point, (iv)
osmoticpressure] and amount of solute. Applications in calculating molarmasses of normal,

dissociated and associated solutes in solution,



ReferenceBooks

1.

b

s o wgs(2014).
Peter.A. &Paula.J.de.PhysicalChemistry10th Ed-.UKm"dU"W”S“FP resel

Castellan,G.W. Phusical C hfmisnj'4rh£'d..Nar-:ma{?ﬂﬂ-‘-‘i‘.l.

Engel.T.&Reid,P. PhysicalChemistry3rdEd., Prentice-Hall(2012).

McQuarrie. D. A. & Simon, J. D. Molecular Thermodynamics Viva Books Fvt
Ltd.:NewDelhi (2004).

Assacl M. 1.: Goodwin, A. R. H.; Stamatoudis, M.; Wakeham, WA &Will, 5.
CommonlyAskedQuestionsinThermodynamics. CRCPress: NY(2011).
Levine,LN.PhysicalChemistrvéth Ed. . TataMcGrawHill(20 10).

Metz C.R. 2000solvedproblemsinchemistry, SchaumSeries(2006).

S
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Second Semester Session2023-27 :
PaperCode:Minor-2-p PhysicalChemistry-Il LabCredit #2

Thermochemistry

(a) Determination of heat capacity of a calorimeter for different volumes using change

ofenthalpydata ofaknown system (methodof backcalculation ofheat capacityof
calorimeterfromknown enthalpyofsolution or enthalpyof neutralization).

(b) Determination of heat capacity of the calorimeter and enthalpy of neutralization
ofhydrochloricacid with sodium hydroxide.

() C alculationoftheenthalpyof ionization ofethanoic acid.

(d) Dcterminati(;:nuﬂ1catcupacitynﬁhccalnrimetcrand
i"‘QE"‘dICI‘-ﬂm|p‘_ﬂendnthcrmicandexmhermicjsolutiun ofsalts,

(¢) Determination of basicity/proticity of a polyprotic acid by the thermochemical method

interms of the changes of temperatures observed in the graph of temperature versus time

fordi fferentadditions ofabase Also calculalethccnlhalpy{:f‘neutralizatjnn ofthe firststep.
(f) Determinationo fenthalpyof hydration of; copper
(2) Studyof

Anvothe

sulphate,
thesolubilityof benzoic acidin water anddetermination of AH.
" experimentcarriedout inthe class.

ReferenceBooks

I. Khosla, B. D.; Garg, V. C. &Gulati, A., Senior Practical Physical Chemistry,

R.Chand&Co.: New Delhi (2011).
2. Athawale, V. D, & Mathur, P. Experimental Physical Chemistry New Age
International: New Delhi (2001).
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Second Semester Session 2023-27
Paper Code:GE-II Electricity &Magnetism Credit #4

Unit-1

Elecrostatic Field, electric flux, Gauss's theorem of electrostatics. Applications of
Gausstheorem-Electric field due to point charge, infinite line of charge,uniformly charged
sphencal shell and solid sphere., plane charged sheet, charged conductor. Electric potential as
line integral of eclectric field. potential due to a point charge, electric dipole, uniformly
charged spherical shell and solid sphere. Calculation of electric field from potential.

Unit-2

Capacitance of anisolated spherical conductor, Parallelplate, spherical and cylindrical
condenser. Energy per unit volume in electrostatic field. Dielectric medium, Polarisation,
Displacement vector. Gauss's theorem in dielectrics. Parallel plate capacitor completely filled
with dielectric.

Unit-3

Biot-Savart's law and its applications-  straight conductor, circular coil. solenoid

carryingcurrent. Divergence and curl of magnetic field.Magnetic vector potential, Ampere's
circuitallaw.,

Unit—4

Magnetic properties of materials:Magnetic ntensity, magnetic induction, permeability,
magnetic susceptibility. Brief introduction of dia-, para-and ferromagnetic materials.

Unit-5§

Faraday's laws of electromagnetic induction, Lenz's law, self and mutual inductance, L of

single coil, M of two coils. Energy stored in magneticficld.

TextBooks:

1. ElectricityandMagnetism,EdwardM.Purcell. | 986.McGraw-Hill Education

2. Elf:cm'-:it},r&."n.#[agn-:ti:arn.].}I.Fc*w-fim:-:'s.&.l,‘|’zzm.n.n::f:nd,‘v’u:nl.l.1‘:19‘1~ OxfordUniv.Press
3. ElectricityandMagnetism,DC Tayal. 1988 Himalaya PublishingHouse



Second Semester Session 2023-27

Paper Code:AECC-II Environmental Science Credit#4

Unit-1

Introduction of Environmental Studies :

Multidisciplinary nature of environmental studies

Definition, Nature, Scope and Importance of environmental studies
Types and Components of environment

Conceptof sustainabilityand sustainabledevelopment

Unit-2
Ecosystems:

Introduction of Eco-system, Structure and Function of ecosystem
Energy flow in an ecosystem: foodchains, foodwebs and ecological succession

Case studies of the following ecosystem : (a) forest ccosystem (b) grassland ccosystem

(¢ ) desert ecosystem (d) aquatic ecosystems (ponds, streams, lakes .rivers .oceans
.estuares )

Unit-3

MNatural Resources: Ren ewable and Non-Renew ableResources :

~a 7 : )
Land resources and land use change; Land degradation. soil erosion and

desertification.

Defor 1on: Causes i ; it
estation: 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, drougl t
, : ghts,

conflicts Overwater (international & inter-state).

* Fnere - ;- ahlea
-nergy resources: Renewable and non-renewable energy sources use of
8, use o

‘ | alternate
CNErgy sources, growing energy needs, case studies.



Unit-4
Biodiversity and conservation :

: s P i hic
Levels of biological diversity: genetic, species and ecosystem diversity, ]31::ngerf+frﬂ§‘i "
zones of India; Biodiversity patterns and global biodiversity hot spots. India as
mega-biodiversity nation; Endangered and endemic species of India.

Threats to biodiversity: Habitat loss, poaching of wildlife, man-wildlife conflicts, biological
invasions

Conservation of biodiversity: In situ and Exsifu conservation of biodiversity

Environmental Pollution: types, causes, effects and controls; Air, water, soil and noise
pollution Nuclear hazards and human healthrisks.

Seot=
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L]

10

12.
13.

14

Unit-%

Fovironmental Policies & Practices |

Climate change, global warming, ozone layer depletion, acid
commumnities and agnculture _
ction Act; Air (Prevention & Control of Pollution)

Fnvironment Laws: Environment Prote .
ife Protection Act; Forest

Act. Water (Prevention and control of Pollution) Act; Wildl

Conservation Act; International agreements: Montrea land Kyoto protocols

on Biological Diversity(CBD)
Nature reserves, tribal populations and rights.

TextBooks:

Carsen.R.2002 Silent Spring, Houghton Mifflin, Harcourt.

Rao. M. N & DattaA K. 1987 Waste Water Treatment, Oxford and IBH Publishing Co.

PyvrLid.
Raven, P.H Hassenzahl, D.M. & Berg L.R, 2012 Envimnment.ﬁmEditinn. John Wiley

&Sons.
Singh. J S Singh. S.P. and Gupta. S.R. 2014.Ecology, Environmental Science and

Conservation.S. Chand Publishing. NewDelhi.
Agarwal K C 2001 EnvironmentalBiology. Nidi Publication.Ltd. Bikaner.

Bharucha Erach. The Biodiversity Biology of India, Mapin Publishing Pvt. Ltd.

Ahmedbad, India
Cunningham, W P.Cooper, T.H.Gorhani.E & Hepworth M.T.2001, Environmental

Encyclopedia Jaico Publ. House, Mumbai, I 196p.
Heywood. V.H & Watson, R.T. 1995. Global Biodiversity Assessment. Cambridge

University Press.
Jadhav, H &Bhosale, V.M. 1995, Environmental Protection and Laws, Himalaya

PublishingHouse, Delh
Mckinney. M. L.&Schoch.R.M.1996. Environmental Science systems &

Solutions, Webenhancededition.
SahaT K. 2010 FcologyandEnvironmentalBiology, BooksandAlhed(P) Lid.Kolkata.

SantraS C.2005 EnvironmentalScience, New CentralBookAgency(P) Lid. Kolkata,
Singh.S.1991 Env ironmentalGeography, PrayagPustakBhawan, Allahabad.

Roy.S.2003 EnvironmentalScience.PublishingSyndicate, Kolkata

rain and its impacts on human

and Convention




15. Sharma,P.D.2012 Ecologyand Environment,RastogiP

16, Dash.M.C.2001 FundamentalsofEcology, Tata McGraw-HillPublishin

ublication
gCompanyltd

17 .-&ruru,."ﬂn.nhanP.'.El]uq_licu!ngy,lIima!ayaPuhIiHhingHGuﬁE

1% SahaT K.2010.EcologyandEnviron mentalBiology,B
19 Huntra!i.(_‘.lm5.EnvimnmcnlalSciuncc,Ncw Central Book A
20. Environmental Studies Prof S.V.S Rena -

21. Text book of Ecology: The Experime

b b |
——

Frach Bharucha, 2016. Text Book of Environmental Studies

ooksandAllied(P) Ltd. Kolkata.
gency(P) Ltd. Kolkata.

‘Rastogi Publication.

ntal Analysis of distribution & ahundance-—[(ﬁharlcs

1 Krebs) Pearson Education.

for Undergraduatc

Courses(SecondEdition) for UGC. UniversityPress.
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Third Semester Session 2023-27
PaperCode: Major-3T:Inorganic Chemistry-11 #4
Unit- I

General Principles of Metallurgy:

Chief modes of occurrence of metals based on standard clectrode potentials. Ellingham dingrams
for reduction of metal oxides using carbon and carbon monoxide as reducing agent, Electrolytic
Reduction,Hydrometallurgy Methods of purification of metals:Electrolytic Kroll process Parting

process.van Arkel-de Boer process and Mond's process, Zone refining,

Unit-11

Acids and Bases :

Bronsted-Lowry concept of acid-base reactions, solvated proton, relative strength of acids, types
of acid-base reactions, levelling solvents, Lewis acid-base concept, Classification of Lewis acids,

Hard and Soft Acids and Bases (HSAB) Application of HSAB principle.

Unit-111
Chemistry of s and p Block Elements :

Inert pair effect, Relative stability of different oxidation states, diagonal relationship and
anomalous behaviour of first member of each group. Allotropy and

catenation. Complex
formation tendency of s and p block elements.

Hydrides and their classification ionic, covalent
and interstitial. Basic beryllium acetate and nitrate.

Unit-1V

Study of the following compounds with emphasis on structure, bonding,

preparation, properties
and uses. Boric acid and borates, boron nitrides, borohydrides

s {diborane) carboranes and graphitic
compounds, silanes, Oxides

and oxoacids of nitrogen, Phosphorus and chlorine. Peroxo acids of
sulphur, interhalogen compounds, polyhalide ions,

pseudohalogens and basic properties of
halogens.
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Unit-V

Noble Gases:

Occurrence and uses, rationalization of inertness of noble gases, Clathrates; preparation
andpropertics of XeF,, XeF, and XeFy; Nature of bonding in noble gas compounds (Valence

o B ]
bondtreatment and MO treatment for XeF»). Molecular shapes of noble gas compounds (VSEPR
theory).

Reference Books:

I. Lee.).D.Conciselnorganic Chemistry, ELBS, 1991,

2. Douglas,B.E:McDaniel,D.H.& Alexander.) J.C. onceptsd&ModelsoflnorganicChemistry3rd

Ed., JohnWileySons, N.Y, 1094,

3. Greenwood N.N.&Earnshaw_ChemistryofiheElements, Butterworth- Heinemann. 1997.

4. Cotton,F.A.&Wilkinson,G. AdvancednorganicChemistry,Wiley, VCH, 1999,
3. Rodger, G .E.InorganicandSolidStateChemistry,Cengage LearningIndiaEdition, 2002.

6. Miessler.G.L.& Donald. A . Tarr InorganicChem istrydthEd.  Pearson, 2010,
7. Atkin, P. Shriver & Atkins' Inorganic Chemistry 5th Ed. Oxford University

Press(2010).
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Third Semester Session 2023-27
PaperCode: Major-3p InorganicChemistry-11 Lab Credit#2

(A) Induf'lndimﬂric"l‘itratinns

(1) Estimation of Cu (I1) and K:Cr:0; using sodium thiosulphate solution( lodimetrically).
(1) Estimation of (i) arsenite and (11) antimony in tartar-emetic wdimetrically

(1) Estimation of available chlorine in bleaching powder odometrically.

(B) Inorganic preparaticns

(1) Cuprous Chloride.Cy 2Cl;,

(11) Preparation of Manganese (111) phosphate, MnPO..H,O

(1) Preparation of Aluminium potassium sulphate KAI(SO4):.12H,0 (Potash alum) or

Chrome alum.

TextBooks:

I Mendham.J. 4.1 Vogel sQuantitativeChemicalAna lysis6thEd., Pearson,2009




Third Semester Session 2023-27
Paper Code:Minor-3T:Organic Chemistry-II Credit # 4

Unit- 1
Chemistry of Halogenated Hydrocarbons :

Alkyl halides: Methods of preparation, nucleophilic substitution reactions — SN1, SN2 and SNi

mechanisms with stereo chemical aspects and cffect of solvent etc.; nucleophilic substitution vs.
¢limination.

Unit-I1

Arvl halides: Preparation, including preparation from diazonium salts. nucleophilic aromatic

substitution; SNAr, Benzyne mechanism. Relative reactivity of alkyl, allyl / benzyl, vinyl and aryl

halides towards nucleophilic substitution reactions,
Unit-111

Alcohols, Phenols, Ethers and Epoxides:

Alcohols: preparation, propertics and relative reactivity of 1%, 2°, 3% alcohols, Bouvaelt-Blanc

Reduction; Preparation and properties of glycols: Oxidation by periodic acid and lead tetra

acetate, Pinacol Pinacolone rearrangement;

Phenols: Preparation and properties ; Acidity and factors effecting it. Ring substitution reactions,

Reimer-Tiemann ang Kolbe'Schmidt Reactions, Fries and Claisen rearrangements with

mechanism:

Ethers and Epoxides: Preparation and reactions w-ith acids. Reactions of epoxides with alcohols,
ammonia derivatives and LiAlH.

Unit-1V
Carbonyl Compounds:

Structure, reactivity and preparation: Nucleophilic additions, Nucleophilic addition-elimination

reactions with ammonia derivatives with mechanism; Mechanisms of Aldol and Benzoin

condensation , Knoevenagel condensation, Claisen-Schmidt, Perkin, Canmizzaro and Wittig

reaction, Beckmann and Benzil-Benzilic acid rearrangements .haloform reaction and Baeyer

Villiger oxidation, a-substitution reactions, oxidations and reductions (Clemmensen,Wolff-
Kishner, LiAlH4, NaBH4, MPV, PDC and PGC):



Unit-v
Carboxylic Acids and their Derivatives:
Preparation, physical propertics and reactions of monocarboxylic acids: Typical reactions of

P 3 . : . . v laetaet : i tir Ei
dicarboxylic acids, hydroxyl acids and unsaturated acids: succinic / phthalic, lactic, malic tartaric
citric, maleic and fumaric acids;
Preparation and reactions of acid chlorides, anhydrides, esters and amides; Comparative study o
nucleophilic substitution at acyl group-Mechanism of acidic and alkaline hydrolysis of esters,
Claisen condensation, Dieckmann and Reformatsky reactions, Hofmann bromamide degradation and

Curtius rearrangement,

TextBooks :
I. Morrison,R.T. & Boyd,R.N. Organic Chemistry. Dorling Kindersley (India) Pyt Ltd.

{PearsonEducation).
2. Finar,LL.OrganicChemistri Volume1).DorlingKindersley(India)Pvt. Ltd.( PearsonEducation).

3. GrahamSolomons, T.W.OrganicChemistry, JohnWiley&Sons, Inc.

4. McMurry ) E.FundamentalsofOrganicChemistry, TthEd Cengagelearninglndia, Edition, 20

S
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Third Semester Session 2023-27

i dit#2
PaperCode:Minor-3P OrganicChemlstr}f—lILah Cre

; licacid group.
|. Functional group tests for alcohols phenols.carbonyl and carboxyl1cac

i . amines(aniline,o-
3. Organicpreparations: i. Acetylation of one of the following compounds

in, salicylic acid) by

i ranill
. m-, p-toluidines and o-, m-. p-anisidine) and phenols ( p-naphthol, vani

any one method:
a. Using conventional method. b.Using green approach
toluidines and o-, m-, p-

ii. Benzolyation of one of the following amines (aniline, o-, m-, P~
peresol) by Schotten-

anisidine) and one of the following phenols ( B-naphthol, resorcinol.

Baumann reaction.

iii. Oxidation of ethanol /isopropanol (Iodoform reaction).
iv. Bromination of any one of the following: a. Acetanilide by conventional methods

b. Acetanilideusinggreenapproach (Bromate-bromidemethod)

v. Nitration of any one of the following: a.Acetanilide /nitrobenzene by conventional method
b. Salicylic acid bygreen approach (usingeeric ammonium nitrate).
vi. Selective reduction of meta dinitrobenzene to m-nitroaniline.

vii. Reduction of p-nitrobenzaldehyde by sodium borohydride.

Viii. Hydrolysis of amides and esters.
ix. Semicarbazone of any one of the following compounds :
acetone, ethy Imethyl ketone, cyclohexanone, benzaldehyde.
X. 5-Benzyl iso thio uranium salt of one each of water soluble and water insoluble
acids (benzoicacid, oxalicacid ,phenyl acetic acid and phthalic acid).

xi. Aldol condensation using either conventional or green method.
xii. Benzil-Benzilic acid rearrangement,

The above derivatives should be prepared using 0.3-1g of the organic compound. The solid

samples must be collected and may be used for re crystallization.melting point and TLC.

S
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Text Books:

. Mann F G. &Saunders.B.C PracticalOrganicChemistry, Pearson Education(2009)

2. Fumniss,B.S_Hannaford A J Smith.P.W.G.&Tarchell, A R Practical OrganicChemistry,5th
Ed Pearson (2012)

3. Ahluwalia, V K & Aggarwal, R.Comprehensive Practical Organic Chemisiry: Preparation
and QuantitativeAnalysis, UniversityPress(2000).

4. Ahluwalia.V K.&Dhingra.S.Comprehensive Practical Organic  Chemistry-Qualitative
Analysis University Press (2000).

S
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Third SemesterSession 2023-27
Paper Code:GE-III Mathematics -1 Creditid

UNIT-1

Trigonometry-1 :
of allied

 ratios of any angle, signs of the trigonomelric ratios

tric ratios of compound angles.

Measurement of angles, Trigonometri
angles, trigonometric identities and trigonome

UNIT-1I

Trigonometry-II :
: . : . : SRy I e wee trigonometric
Trigonometric ratios of multiple and sub multiple angles, [ransformations, Inverse trigon

functions, Hyperbolic functions.

UNIT-11I

Limits and Continuity:
(nfinite limits, standard limits,

Real numbers. Intervals, Functions, Limit, and One sided limuts,
indeterminate forms, problems on limits.

Definition and simple illustrations of Continuity
UNIT-IV :

Differentiation:

Derivative of a function. Derivative from first principles, Product and Quotient rule for derivatives,
Derivatives of some standard functions, Derivatives of trigonometric functions, composite functions,
hyperbolic functions Derivatives of inverse trigonometric functions, inverse hyperbolic functions,

Implicit differentiation, Logarithmic differentiation, derivatives by trigonometrical substitution.

UNIT-V
Indefinite and Definite Integration:

methods of integration, integration by substitution, integration of some standard

Indefinite integral,
functions, integration by parts, integration of rational functions

Definite integrals, Properties of definite integrals.

Reference Books:

1. A text book of Intermediate Mathematics: Vol I, V. Venkateswara Rao, N. Krishna Murty, B.V.S8.§,

Sarma, S.Chand& Co
of Intermediate Mathematics: Vol 11, V. Venkateswara Rao, N, Krishna Murty

i

2 A text book

B.V.S.S. Sarma, S.Chand& Co ,,.-:f;




Third Semester Session 2023-27
PaperCode: SEC-I Intellectual Property Rights Credit #4

Course Outcome: The purpose of this course is to apprise the students about
themultifaceted  dimensions of the intellectual property rights -statutory.
administrative,and judicial. With India ratifying the WTO agreement, it has become
obligatory on itspart to follow a minimum acceptable standard for protection and

enforcement ofintellectualpropertyrights.

Unit-1

Introduction to Intellectual Property:

Historical Perspective, Different Typesof IP, Importance of protecting 1P,

Copyrights

Introduction ,how to obtain, Differences from Patents.

Unit-111

Trade Marks :

Introduction,how to obtain, Differen ttypes of marks—Collective marks certification marks,
Service marks, Trade names,ete. Differences from Designs.

Patents

Historical Perspective, Basic and associated right, WIPO, PCT system, Traditional
Knowledge, Patents and Healthcare — balancing promoting innovation with public health,

Softwarepatents and their importance for India.

Unit-111
Geographical Indications: Definition, rules for registration,prevention of illegal exploitation,

importance to India.

Industrial Designs :Definition, How to obtain, features, International design registration.
Layout design of integrated circuits : Circuit Boards, Integrated Chips, Importance for
electronic industry.

T
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Trade Secrets: Introduction and Historical Perspectives, Scope of Protection, Risks involved

and legal aspects of Trade Secret Protection.

Unit-1V
Different Internationa lagreements

(a) Word Trade Organization (WTO): (i) General Agreement on Tariffs &
Trade(GATT), Trade Related Intellectual Property Rights (TRIPS) agreement (ii) General
Agreement onTrade related Services (GATS) (iii) Madrid Protocol (iv) Berne Convention
(v) BudapestTreaty

(b) Paris Convention

WIPO and TRIPS, IPR and Plant Breeders Rights, IPR and Biodiversity

Unit- v

IP Infringement issue and enforcement - Rolc of Judiciary, Role of law enforcement

agencies ~Police, Customs cte .Economic Value of Intellectual Property—Intangible assets

and their valuation, Intellectual Property in the Indian Context — Various laws in India

Licensing and technology transfer.

TextBooks:

- Acharya, NK. Texthook on intellectual | property rights, Asia Law House(2001).
Guru, M. & Rao, M.B. Understanding Trips: Managing Knowledge in Developing
Couniries, Sage Publications {2003),

Ganguli, P. fntellectual Property Rights: Unleashing the Knowledge Econamy,
TataMcGraw-Hill{2001).

Miller, A.R. & Davis, M.H. Intellectual Property: Patents, Trademarks and
Copyright in a Nutshell, West Group Publishers (2000),
Watal, I. Intellectual property rights in the WTO and developing countries, Oxford

UniversityPress. New Delhi.
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Fourth Semester Session 2023-27

Paper Code:Major-4T: Physical Chemistry-111 Credit#4
Unit- |

PhaseEquilibria:

Coneept of phases, components and degrees of freedom. derin ation of Gubbs Phase Rule for
non reactive and reactive systems | Clausius -C lapeyron equation and its apphcanons to
solid-liquid, liquid - Vapour and solid - vapour equilibria, phase diagram for one component
systems,with applications. Phase diagrams for systems of solid-liquid equilibnia iny olving
eutectic, congruent and Incongruent  melting pomts. solid solutions. Three component

systems, water-chloroform-acetic acid system, triangular plots,

Unit-11

Binary solutions:

Gibbs-Duhem-Margules cquation, its derivation and applications to fractional distillation of
binary miscible liquids (ideal and non ideal), azeotropes, lever rule, partial miscibility of
liquids, CST, miscible pairs, stcam distillation. Nemst distribution law: it derivation and

applications,

Unit -111

Chemical Kinetics :

Order and molecularity of a reaction, rate laws in terms of the advancement of a reaction.
differential and integrated form of rate expressions up to second order reactions. ex perimental
methods of the determination of rate laws, kinetics of complex reactions (integrated
rateexpressions up to first order only): (i) Opposing reactions (ii) parallel reactions and {11)
consecutive reactions and their differential rate equations  (steady-state approximation in

reaction mechanisms) (iv) chain reactions.

Unit-1V

Catalysis :

Types of catalyst, specificity and selectivity, mechanisms of catalyzed reactions at solid
surfaces; effect of particle size and efficiency of nanoparticles as catalysts. Enzyme catalysis,

Michaelis-Menten mechanism, acid-base catalysis. -



Unit-V

Surface chemistry:

Physical adsorption chemisorption, adsorption isotherms .

Qualitanve discussion of BET.

TextBooks:
1. Peter Atkins & Julio De Paula

Press(2014).

-

3. McQuarrie, D. A. & Simon. J;
NewDelhi(2004).

nature of adsorbed state.

. Physical Chemistry 10th Ed.. Oxford University

2. Castellan,G.W _PhysicalChemistry., 4thEd., Narosa(2004).

D.. Molecular Thermodynamics, Viva Books Pvt. Ltd.:

4. Engel.T. &Reid.P. PhysicalChemistry3rdEd. Prentice-Hall(2012).
5 Assacl M. 1.: Goodwin, A. R. H.: Stamatoudis,M.; Wakeham, W. A &WIillS.

Commonly Asked Questions in Thermodynamics.C RCPress:NY(2011).

6. Zundhal S.S.Chemistryconcep

tsandapplications Cengage India (2011).

7. Ball.D.W_PhysicalChemistryCen gagelndia(2012).
&. Mortimer,R.G.Physical Chemistry3rdEd., FElsevier: NOIDA,UP{2009).

9. Levine, I N.PhysicalChemistrv6thEd. “TataMcGraw-Hill(2011).

10. Metz.C.R.PhysicalChemistry2ndEd., Tata McGraw-Hill(2009).
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Fourth Semester Session 2023-27

Paper Code:Major-4p Physical Chemistry-111 Lab Credit#2

L Determination of critical solution temperature and composition of the phenol-water system
and to study the effiect ofimpurities on it,

1. Phase equilibria: Construction of the phase diagram using cooling curves or ignition tube
method:

a. Simple euteetic and

b. Congruently melting systems.

I, Distribution of acetic 'benzoicacid between water and cvelohexane.

[V. Study the equilibrium of at least one of the following reactions by the distribution
method:

(1) L (ag)+ 1 =™ (aq)

(i) Cu® (aq) + n NH3 —Cu(NH;),”

V. Study the kinetics of the following reactions.

. Initial rate method : lodide - persulphate reaction

2. Integrated rate method:

4. Acid hydrolysis of methylacetate with hydrochloricacid,

b. Saponification of ethyl acetate.

3. Compare the strengths of HCl and H>SO, by studying kinetics of hydrolysis of
methyl acetate.

V1. Adsorption
I. Verify the Freundlich and Langmuir isotherms for adsorption of acetic acid on

activated charcoal.
TextBooks:

1. Khosla, B. D.; Garg, V. C. &Gulati, A. Senior Practical Physical Chemistry, R. Chand &
Co.:NewDelhi (2011).

2. Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry

SthEd :McGraw-Hill: NewYork (2003).
3. Halpemn, A. M. &McBane, G. C. Experimental Physical Chemistry 3rd Ed.;

W H Freeman &Co.: New York (2003).

38



Fourth Semester Session 2023-27
Paper Code:Minor-4T Organic Chemistry-111 Credit #4

Unit-1

Nitrogen Containing Functional Groups :

Preparation and important reactions of nitro and compounds, nitriles and iso nitriles Amines:
Effeet of substituent and solvent on basicity ; Preparation and properties: Gabriel phthalimide
synthesis, Carbylamine reaction, Mannich reaction, Hoffmann’s cxhaustive methylation,
Hotmann elimination reaction; Distinction between 1°,2%and3°amines with Hinsberg reagent

and nitrous acid. Diazonium Salts: Preparation and their synthetic applications.

Unit-11

PolynuclearHydrocarbons :
Reactions of naphthalene, phenanthrene, and anthracene Structure, Preparation and structure
elucidation and important  derivatives of naphthalene and anthracene; Poly nuclear

hydrocarbons.

Unit-I11

Heterocyclic Compounds :

Classification and nomenclature, Structure, aromaticity in 5-numbered and 6-membered rings
containing one heteroatom; Synthesis, reactions and mechanism of substitution reactions of
:Furan , Pyrrole (Paal Knorr synthesis, Knorr pyrrole synthesis, Hantzsch synthesis),
Thiophene, Pyridine (Hantzsch synthesis), Pyrimidine, Structure elucidation of indole,
Fischer- indole synthesis and Madelung synthesis), Structure elucidation of quinolone and
isoquinoline, Skraup synthesis, Friedlander’ssynthesis, Knorr- quinoline synthesis, Docbner-
Miller synthesis, Bischler-Napieralski reaction, Pictet-Spengler reaction, Pomeranz-Fritsch

reaction Derivatives of furan: Furfural and furoic acid.
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Unit-1v

Alkaloids :
Natural occurrence, General structural features, Isolation and their physiological action

Hoftimann's exhaustive methylation, Emde’smodification, Structure elucidation and synthesis

of Hygrine and  Nicotine, Medicinal importance of Nicotine, Hygrine, Quinine, Morphine

Locaine, and Reserpine.

Unit-V

Terpenes
Occurrence, classification, isoprene rule; Elucidation of stucture and synthesis of

Citral, Neralanda-terpineol.

ReferenceBooks:

Morrison.R.T.&Boyd.R.N.OrganicChemistry, DorlingKindersley( India)Pvt.Ltd.(Pears

onEducation).

2. Finar,L.L.OrganicChemistr Volumel),DorlingKindersley(India)Pvt.Ltd.(PearsonEdu
cation).

3. Finar,l.L.OvganicChemistrv(Volume2:Stereochemistrvandthe ChemistryofNaturalPro
ducts), DorlingKindersley(India) Pvt.Ltd. { PearsonEducation).

4. Acheson,R.M.IntroductiontotheChemistrvofHeterocycliccompounds, JohnWelly&Son
5 (1976),

5. GrahamSolomons, T.W. OrganicChemistry, John Wiley&Sons,Inc.

6. McMurry,).E.FundamentalsofOrganicChemistry, TthEd.CengageLearningIndiaEdition
a3

7. Kalsi.P.S. Texthook of OrganicChemistryIstEd. NewAgelnternational(P)Ltd.Pub.

8. Clayden.J :Greeves, N.;Warren,S.:Wothers,P.. Organic Chemistry, Oxford

UniversityPress.
9. SinghJ.; Ali,S.M.&Singh,]J Natural ProductChemistry, Prajati Parakashan (2010).

St
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Fourth Semester Session 2023-27
Paper Code:Minor-4p Organic Chemistry-111 Lab Credit #2

1. Detection of extra elements.

2. Functional group test for nitro, amine and amide groups.

3. Qualitative analysis of unknown organic compounds containing simple
functionalgroups (alcohols, carboxylicacids, phenolsand carbonylcompounds)
ReferenceBooks

1. Mann,F.G. &Saunders.B.C. PracticalOrganicChemistry, PearsonEducation (2009)

L T | I <
2. Furniss,B.S :Hannaford A .J :Smith,P.W.G.; Tatchell, A.R.PracticalOrganicChemistry, SthE

d., Pearson (2012)

3. Ahluwalia,V K.& Aggarwal R.ComprehensivePraciicalOrganicChemisiry: Preparationand

QuantitativeAnalysis, UniversityPress(2000).
4. Ahluwalia, V.K. &Dhingra, 8. Comprehensive Practical Organic

Chemistry: Qualitativednalysis, UniversityPress (2000).
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Fourth Semester Session 2023-27
Paper Code:GE-IV Mathematics-11 Credit #4

UNIT-I
Matrices - 1:

Definition, addition and multiplication of matrices, various types of matnces. Determinant of a squarc
matrix. Inverse of a matrix, Solution of system of non homogenous linear equations by Crammer’s

rule , matrix inversion method, Gauss-Jordan method.

UNIT-II

Matrices 11 ¢

Minor of a matrix, rank of a matrix, Normal form of a matrix. Echelon form of a matrix Consistency

of linear system of equations, solution of system of linear homogenous equations.

UNIT-HI

Statistical methods:

Introduction, collection and classification of data, graphical representation, and measures of central

tendency (Mcan, Median & Mode).

UNIT- 1V

Statistical methods:

Measures of dispersion - Range, Quartile deviation, Mcan deviation, Standard deviation, Coefficient

of dispersion, Cocfficient of varation, Moments, Skewness and Kurtosis.

UNIT-V

Theory of prnbahility:
Definition Statistical probability, Addition law of probability. Multiplication law of probability.

ability, Independent events, Baye’s theorem.

Condition law of prob
e
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Reference Books :

LA ext book of Intermediate Mathematics: Vol | and Vol II, V. V

enkateswara Rao, N. Krishna
Munty, BVS S Sarma S Chand& Co

2 Atext book of B §¢. mathematics Vol 11, v
Sharma, S.hnjm}'ahﬂry S Chand & Co. [ug,
3 Higher £ nEineering Mathematics by Dr.B
4. The Chemstry Mathematics Book, Frich

Venkateswara Rao, N Krishna Murthy and BVSS

S.Grewal, Khanna publishers

Stemer, Oxford University press, 2nd Ed_ 2008

P
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Fourth Semester Session 2023-27
Paper Code: SEC-II Green Methods in Chemistry Credit # 4

Unit-I

Introduction of Green Chemistry :

Definition of Green Chemistry, Need for Green Chemistry. Goals of Green Chemisiry.

Limitations / Obstacles in the pursuit of the goals of Green Chemistry. Twelve princi ples
of Green Chemistry with their explanations and examples and special emphasis on the

following : Designing a Green Synthesis using these principles : Prevention of Waste / by-

products; maximum incorporation of the materials used in the process into the final products

Unit-11

Green synthesis

Selection of starting materials; avoidance of unnecessary derivatization—careful use of
blocking /protecting groups. Use of catalytic reagents (wherever possible) in preference
tostoichiometric reagents; catalysis and green chemistry, comparison of heterogeneous and
homogeneous catalysis, biocatalysis, asymmetric catalysis and photocatalysis. Prevention of

chemical accidents designing greener processes, inherent safer design, principle of ISD.

Unit-111

Green Synthesis Reactions
1. Green Synthesis of the following compounds: adipic acid, catechol. di sodium imino di

acetate (alternative to Strecker synthesis)

9 Microwave assisted reactions in water : Hofmann Elimination, methyl benzoate to

benzoic acid, oxidation of toluene and alcohols; microwave assisted reactions in organic

solvents Diels-Alder reaction and Decarboxylation reaction

3. Ultrasound assisted reactions: sono chemical Simmons-Smith Reaction (Ultrasonic

alternative to Todine)

Surfactants for carbon dioxide — replacing smog producing and ozone depleting solvents

with CO; for prcclsmn cleaning and dry cleaning of garments.



Unit-1V

Casestudies :
1. Designing of Environmentally safe marine antifoulant.

2. Rught fit pigment: synthetic azo pigments to replace toxic organic and inorganic pigments.

3. An efficient, green synthesisof a compostable and widely applicable plastic (poly lactic
acid) made from com
4. Healthier Fats and oil by Green Chemistry: Enzymatic Inter esterification for production

of no Trans-Fats and Oils

5. Development of Fully Recyclable Carpet: Cradle to Cradle Carpeting.

Unit-V

Future Trends in GreenChemistry :

Oxidation reagents and catalysts; Biomimetic, multifunctional reagents; Combinatorial
greenchemistry: Proliferation of solventless reactions: co crystal controlled sohd state

synthesis (C281); Green chemistry in sustainable development.

ReferenceBooks:

1. Ahluwalia, VK. & Kidwai, M.R. New Trends in Green Chemistry, Anamalaya
Publishers (2005).

b

Anastas,P.T.&Wamer ) K.:GreenChemistry-Theory and Practical. Oxford University

Press (1998).

3. Matlack, A.S. Intraduction to GreenChemistry MarcelDekker (2001),

4. CannM.C.&Connely M.E.Real-World cases in Green Chemistry, American Chemical
Society. Washington {2000).

5. RyanM.A &Tinnesand M. Introduction \to Green Chemistry, American Chemical

Society, Washington(2002).

6. Lancaster, M.Green Chemistry: An Introductory Text RSC Fuh]ishing, 2™ Edition.
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Fifth Semester Session2023-27
Paper Code:Major-5T Inorganic Chemistry-111 Credit#4

Unit-1

Coordination Chemistry -1 :

Wemer's theory, TUPAC nomenclature of coordination compounds, isomerism  in
coordination compounds. Stercochemistry of complexes with 4 and 6 coordination numbers,
Chelate effect. poly nuclear complexes, Labile and inert complexes. Valence hond theory

(inner and outer orbital complexes), electro neutrality principle and back bonding.

Unit-T1
Coordination Chemistry -I1

Crystal field theory, measurement of 10 Dq (A.), CFSE in weak and strong ficlds, pairing
energies, factors affecting the magnitude of 10Dq (AsAd).Splitting of orbitals in octahedral,
tetrahedral , square planar complexes, tetragonal distortions from octahedral geometry . Jahn-

Teller theorem. Qualitative aspect of Ligand field and MO Theory.

Unit-T11

Transition Elements :
General group trends with special reference to electronic configuration, colour, variable

valency. magnetic and catalytic properties, ability to form complexes. Stability of various
oxidation states and em.f{ Latimer & Bsworth diagrams).Difference between the first,

second and third transition series. Chemistry of Ti, V, Cr Mn, Fe and Co in various oxidation

states (excluding their metallurgy).

Unit-1V

Lanthanoids and Actinoids :
Flectronic configuration, oxidation states, colour, spectral and magnetic properties,
lanthanide contraction. separation of lanthanides ( ion-exchange method only).




Unit-V

Bioinorganic Chemistry :

Metal ions present in biological systems, classification of elements according to their action
n biological system. Geochemical effect on the distribution of metals. Sodium / K-pump,
carbonic  anhydrase and carboxy peptidase. Excess and deficiency of some trace
metals. Toxicity of metal ions (Hg, Pb, Cd and As). reasons for toxicity, Use of chelating
agents in medicine .Iron and its application in bio-systems, Haemoglobin; Storage and

transferofiron,

ReferenceBooks:

I. Purcell, K.F & Kotz.].C InorganicChemistry W.B.Saunders Co.1977.
- Huheey, .E. [norganic C hemistry,Prentice Hall,1993.

3. Lippard, S.J. & Berg, J.M. Principles of Bioinorganic Chemistry Panima Publishing
Company 1994,

I

4. Cotton,F. A & Wilkinson.G. AdvancedInorganicChemistry Wiley-VCH, 1999
5. Basolo,F,and Pearson.R.C. Mechanisms of Inorganic Chemistry, John Wiley & Sons, NY,

6. Greenwood N.N.&Farn shaw A Chemistry of theElements, Butterworth-Heinemann, 1997,

47



Fifth Semester Session 2023-27
PaperCode:Major-5P Inorganic Chemistry-I1IT LabCredit #2

GravimetricAnalysis:
1. Estimation of nickel(II) using Dimethyl glyoxime (DMG).

1. Estimation of copper as CuSCN
i, Estimation of iron as Fe:0s by precipitating iron asFe(OH)z.
iv. Estimation of Al (I1T) by precipitating with oxine and weighing as Al {oxine)s

{alumimiumoxinate),

InorganicPreparations :
i. Tetraammine copper (1I)sulphate,[Cu{NH1)4]S04.H:0

ii. Cis and trans K[Cr(C204)2.(H20):] Potassium dioxalato diaqua chromate (11T)

iii. Tetraammine carbonato cobalt (I11)ion

1v. Potassium tris(oxalate )ferrate(11I)

Chromatography of metal ions

Principles involved in chromatographic separations. Paper chromatographic separation of
following metal ions:

i. Ni(II) and Co(II}

ii. Fe(IIT) andAl (I1I)

ReferenceBook:
Mendham, J., A1 Vogel’s Quantitative Chemical Analysis 6thEd.,Pearson,2009
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Fifth Semester Session 2023-27
Paper Code: DSE-I Polymer Chemistry Credit #4

Unit-1

Introduction and history of polymeric materials:

Different schemes of classification of polymers, Polymer nomenclature, Molecular forces and
chemical bonding in polymers, Texture of Polymers . Criteria for synthetic polymer
formation, classification of polymenization processes , Relationships between functionality,

extent of reaction and degree of polymerization. Bi - functional systems, Poly-functional

svstems.

Unit-I1

Kinetics of Polymerization :
Mechanism and kinetics of step growth, radical chain growth, ionic chain (both cationic
andanionic) and coordination polymerizations, Mechanism and kinetics of copolymerization,

polymerization techniques.

Unit-IT1

Crystallization and crystallinity :
Determination of crystalline melting point and degree of crystallinity, Morphology of
crystalline polymers, Factors affecting crystalline melting point.

Nature and structure of polymers - Structure Property relationships.

Determination of molecular weight of polymers (Mn Mw.etc) by end group analysis,
viscometry, light scattering and osmotic pressure methods. Molecular weight distribution and

its significance . Polydispersity index.

Unit-IV

Glass transition temperature (Tg) and determination of Tg:

Free volume theory, WLF equation, Factors affecting glass transition temperature (Tg).

Polymer Solution — Critenia for polymer solubility, Solubility parameter, Thermodynamics of
pﬂf}'—mer solutions, entropy.enthalpy, and free energy change of mixing of polymers solutions, Flory-

Huggins theory, Lower and Upper critical solution temperatures.



Unit-y

Properties of Polymers : ( Physical, Thermal, Flow & Mechanical Properties).
Brief introduction to preparation, structure, properties and application of the following

polymers: polyolefins, polystyrene and styrene copolymers, poly(vinyl chloride) and related

polymers, poly(vinylacetate) and  related  polymers,  acrylic  polymers,

fluoropolymers,polyamides and related polymers. Phenol formaldehyde resins (Bakelite,
Novalac), polyurethanes, silicone polymers, polydienes, Polycarbonates, Conducting
Polymers,  [polyacetylene, polvaniline, poly
;polythiophene)].

{(p-phenylene  sulphide polypyrrole

ReferenceBooks:

I. RB. Seymour&C.E.C arraher: PolymerChemistry: An Introduction, Marcel Dekker

Jnc New York, 1981.

2. G.Odian : Principles ofPolymerization 4th Ed. Wiley,2004,
3. F.W.Billmeyer: TexthookofPolymerScience 2™ Ed. WileyInterscience, 1971.
4.

P.Ghosh: Polymer Science &Technology, Tata McGraw-HillEducation, 1991,

5. R.W.Lenz:Organic Chemistry of Synthetic High Polymers. Interscience Publishers,
MNewYork, 1967,

=4
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Fifth Semester Session 2023-27

Paper Code:SEC-III Computer Applications and
Chemoinformatics Credit#4

UNIT -1
Computer Fundamentals:

Computer basics and Terminology, Input and output devices,Computer memory, Computer generation
and classification ,Computer Organization and Architecture Types of Software . Operating system as
user interface. .Memory: Primary, secondary. auxiliary memory, RAM. ROM, cache memory. hard
disks. optical disks.

Computer Neworks, LAN. MAN.WAN. Components of computer networks (Servers, workstations,
network interface cards. hub, switches, cables etc.)

Polishing Tool- Basics of MS-Word, MS-Excel and MS-PowerPoint

UNIT-II
Database and Modelling :

Introduction to database. relational data model, DBMS architecture, data independence, DBA,
database users. end users, front end tools.

E-R Modelling - Entity types. entity set, attribute and key. relationships. relation types. E- R
chagrams. database design using ER diagrams.

UNIT 111
Introduction to Chemoinformatics :

Chemoinformatics — History and evolution , Need, Use in drug design and in synthetic chemistry .
Prospects of chemoinformatics —

i.  Storage and retrieval : include: Unstructured data, Digital libraries, Information retrieval, Information

Extraction.
File formats- specialized formats such as the: BSDF:2D & 3D @ Mol: 2D B Mol2:3D [ Xml

Quantitative structure-activity relationship (QSAR)- caleulation of quantitative structure-activity
relationship and quantitative structure-property relationship values, prediction of the activity of
compounds from their structures, Use descriptors

iv.  Structure Elucidation: Protein

S
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UNIT-IV
Representation of molecules , chemical reactions and molecular modeling :
Nomenclature , Different types of notation , SMILES coding , Matrix representations
Molecular modeling : Importance of modeling in Materials Science, Molecular Visualization tools and

techniques, energy minimization, analysis of calculation

UNIT-V

Applications:

I.  Prediction of Properties of Compounds : Quantitative Structure - Property Relations;

Descriptor Analysis.

il. Model Building ; Modelling Toxicity.
Computer Assisted Structure elucidations; Computer Assisted Synthesis Design, Introduction

11,
to drug design; Target Identification and Validation; Lead Finding and Optimization; Analysis
of HTS data.

v. Ligand-Based and Structure Based Drug design ; Application of Chemoinformatics in Drug

Design.

Reference Books:
Goel, Computer Fundamentals, Pearson Education, 2010.

P. Aksoy, L. DeNardis, Introduction to Information Technology. Cengage Learning,(2006)

P. Rob, C. Coronel. Database System Concepts by, Cengage Learning India, 2008
R. Elmsasri.S. Navathe Fundamentals of Database Systems, Pearson Education, Fifth

Andrew R. Leach & Valerie. J. Gillet (2007) An introduction to Chemoinformatics. Springer:

The Netherlands
Gasteiger, J. & Engel. T. (2003) Chemoinformatics: A text-book. Wiley-VCH.

Gupta, S. P. (2011) OSAR & Molecular Modeling. Anamaya Pub.: New Delhi
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Fifth Semester Session 2023-27
Paper Code: FS-I Field Project / Internship /Apprenticeship
Credit# 6
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Sixth Semester Session 2023-27
Paper Code:Major-6T OrganicChemistry-1V Credit#4

Unit-1

NucleicAcids
Components of nucleic acids, Nucleosides and nucleotides; Structure, synthesis and reactions

of: Adenine, Guanine, Cytosine, Uracil and Thymine ;Structure of polynucleotides.

U nit-11

AminoAcids, Peptides and Proteins :
Aminoacids, Peptides and their classification. a-AminoAcids-Synthesis, ionic properties and

reactions. Zwitterions, pKa values, isoelectric  point and electrophoresis; Study of

peptides:determination of their primary structures-end group analysis, methods of peptide
synthesis Synthesis of peptides using N-protecting, C-protecting and C-activating groups -

Solid-phase synthesis

Unit-111

Enzymes & Lipids

Introduction, classification and characteristics of enzymes Salient features of active site of
enzymes. Mechanism of enzyme action (taking trypsin as example), factors affecting enzyme
action. coenzymes and cofactors and their role in biological reactions, specificity of enzyme
action (including stereo specificity), enzyme inhibitors and their importance, phenomenon of
inhibition (competitive, uncompetitive and non-competitive inhibition including allostenc
inhibition).Introduction to oils and fats; common fatty acids present in oils and fats,

Hydrogenation of fats and oils, Saponification value, acid value, iodine number. Reversion

and rancidity.

Unit-IV

Concept of Energy in Biosystems !

Cells obtain energy by the oxidation of foodstuff (organic molecules). Introduction to

metabolism (catabolism, anabolism). ATP: The universal currency of cellular energy, ATP

hydrolysis and free energy change. Agents for transfer of electrons in biological redox




systems:NAD+, FAD. Conversion of food to energy: Outline of catabolic pathways of
carbohydrate-glycolysis, fermentation, Krebs cycle, Overview of catabolic pathways of fat
and protein.Interrelationship in the metabolic pathways of protein, fat and carbohydrate.

Caloric value of food, standard caloric content of food types.



Unit-V

Pharmaceutical Compounds : Structure and Importance :
Classification, structure and therapeutic uses of antipyretics: Paracetamol (with synthesis),

Analgesics: Ibuprofen (with synthesis), Antimalarials: Chloroquine (with synthesis). An
elementary treatment of Antibiotics and detailed study of chloramphenicol, Medicinal values

of curcumin (haldi), azadirachtin (neem), vitamin C' and antacid (ramitidine).

ReferenceBooks:
1. Berg.). M., Tymoczko.J.L.&Stryer,L.(2006)Biochemistry.6thEd. W.H . Freemanand Co.

2. Nelson.D.L..Cox,M.M.&Lehninger,A.L.(2009)PrinciplesofBiochemistry. 1VEdition. W

H. Freeman and Co.
Murray.R.K.,Granner,D.K..Mayes,P.A &Rodwell,V.W .(2009)Harper 's Hlustrated

Biochemistry. XXVllledition. Lange MedicalBooks/ McGraw-Hill.

. -
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Sixth Semester Session 2023-27

Paper Code: Major-6P Organic Chemistry-1V Lab Credit#2

| Estimation of glycine by Sorenson’s formalin method.

2 Study of the titration curve of glycine.

3. Estimation of proteins by Lowry'smethod.

4. Study of the action of salivary amylase on starch atoptimum conditions.
3. Effect of temperature on the action of salivary amylase.

6. Saponification value of an oil or a fat.

7. Determination of lodine number of an oil /fat.

8. Isolation and characterization of DNA from onion /cauli flower /peas.

ReferenceBooks:
1. ManualofBiochemistryWorkshop,201 Z.Depanmenmifhemiﬂtry,Unjversit}'uﬂ)clhi ,

2 r v i H
2. Arnhurl V Quantitative OrganicAnalysis, Pearson.

- ] S oS S
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Sixth Semester Session 2023-27
Paper Code: DSE-II Molecular Modelling and Drug Design
Credit #4

UNIT-1

Introdwetion (o MolecularModelling :

Intmductiun, Useful Concepts in Molecular Modelling: Coordinate Systems. Potential
Energy © arfaces. Molecular Graphics, Surfaces, Computer Hardware and Software.

The Molecular Modelling Literature.

UNIT-1I

ForeeFields :
Fields. Bond Stretching. Angle Bending. Introduction to non  bonded interactions
Flectrostatic Interactions. van der Waals Interactions. Hydrogen bonding in Molecular

Mechanics, Force Field Models for the Simulation of Liquid Water.

UNIT-II

Energy Minimization and Computer Simulation :

Minimization and related methods for exploring the energy surface. Non-derivative method,
First and second order minimization methods. Computer simulation methods.Simple
thermodynamic properties and Phase Space. Boundaries. Analyzing the results of a

simulation and estimating Errors.

UNIT-IV

Molecular Dynamics & Monte Carlo Simulation :

Molccular Dynamics Simulation Methods. Molecular Dynamics usingsimple models.
Molecular Dynamics with continuous potentials.Molecular Dynamics at constant temperature
and pressure. Metropolis method. Monte Carlo simulation of molecules. Models used in

Monte Carlo simulations of polymers.

5



UNIT-V

Structure Prediction and Drug Design :
Structure prediction-Introduction tocomparative Modeling. Sequence alignment. Constructing
and evaluating a comparative model. Predicting protein structures by'Threading’, Molecular

docking. Structure based denovo ligand design,

Drug Discovery — Chemoinformatics - QSAR.

ReferenceBooks:

I.A.R. Leach, Molecular Modelling Principle sand Application, Longman,2001.45

997
2. J.M.Haile. MolecularDynamics Simulation E. lementary Methods JohnWileyandSons.1

3. Satya PrakashGupta, OSAR and MolecularMeodeling,S Pﬁ"gﬂ_,qnmmyaPuhlishErSJUﬂﬁ-

Tz
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Sixth Semester Session 2023-27
Paper Code: DSE-I11 Inorganic Materials of Industrial

Importance Credit# 4

UNIT ;

Silicate Industries ;
Glass: Sy Rl i DrOperties «Classification (silicate and non-silicate glasses).

Manutaciure 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,

Ceramics: Important clays and feldspar, ceramic, their fypes and manufacture. High
technology ceramics and their applications, superconducting and semiconducting oxides,
fullerenes carbon nanotubes and carbon fibre.

Cements: Classification of cement, ingredients and their role, Manufacture of cement and the

setting process, quick setting cements.

UNIT I?

Fertilizers :
Different types of fertilizers. Manufacture of the following fertilizers: Urea, ammonium

nitrate, calcium ammonium nitrate, ammonium phosphates; polyphosphate, superphosphate,

compound and mixed fertilizers, potassium chloride, potassium sulphate.

UNIT-II11

Surface Coatings :

Objectives of coatings surfaces, preliminary treatment of surface, classification of surface
coatings. Paints and pigments- formulation, composition and related properties. O paint,
Vehicle, modified oils. Pigments, toners and lakes pigments, Fillers, Thinners, Enamels,
emulsifying agents. Special paints ( Heat retardant, Fire retardant, Eco-friendly paint,
Plasticpaint), Dyes, Wax polishing, Water and Oil paints, additives, Metallic coatings

(electrolytic and electroless), metal spraying and anodizing,

=t



UNIT-1V

Batteries & Alloys :
Primary and secondary batteries, battery components and their role,

Battery. Working of following batteries: Pb acid, Li-Battery, Solid state electrolyte

Characteristics of

battery.Fuel cells,Solar cell and polymer cell.

Alloys: Classification of alloys ferrous and non-ferrousalloys, Specific properties ot

clements in alloys. Manufacture of Steel (removal of silicon decarbonization,

demanganization, desulphurization dephosphorisation) and surface treatment (argon
treatment, heat treatment, nitriding, carburizing), Composition and properties of different

types of steels.

UNIT-IV

Catalysis & Chemical Explosives :
General principles and properties of catalysts, homogenous catalysis (catalytic steps and

examples)and heterogenous catalysis (catalytic steps and examples)and their industrial
applications, Deactivation or regeneration of catalysts. Phase transfer catalysts, application of
zeolites as catalysts.

Chemical explosives: Origin of explosive properties in organic compounds, preparation and

explosive properties of 1 eadazide, PETN, cyclonite(RDX). Introduction to rocket

propellants.

TextBooks:
1. E.Stocchi: fndustrial Chemistrv,Vol-1LEllisHorweodLtd. UK.

2. R.M Felder.R. W Rousseau: Elementary Principles of Chemical
Processes, WileyPublishers,New Delhi.
3. W.DKingery, HK Bowen, D.R.Uhlmann: [ntreduction to
Ceramics, WileyPublishers New Delhi.
4. 1A Kent:Riegel sHandbook of Industrial Chemistry CBS Publishers, NewDelhi.

5. P.C.Jain, M.Jain: Engineering Chemistry, DhanpatRai &Sons,Delhi.
6. R.Gopalan,D.Venkappayya,S.Nagarajan: Engineering Chemistry

VikasPublications,New Delhi.
7. Sharma.B.K.& Gaur.H frdustrialChemesiry, Goel Publishing House, Meerut( 1996).




Sixth Semester Session 2023-27
Paper Code: FS-1I Field Project / Internship / Apprenticeship
Credit # 6
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Seventh Semester Session 2023-27
PaperCode:Major-7T PhysicalChemistry-lV Credit#4

Unit-1

Conductance :

; . e G 2 i v ; tivit
Arrhenius theory of electrolytic dissociation. Conductivity, equivalent and molar conductivity

and their varfation with dilution fo weak and strong electrolytes. Molar conductivity at
infinite dilition. Kohlrausch law of independent migration of ions. Debye-Hiickel-Onsager

equation, Wieneffect, Debye-Falkenhagen effect, Walden's rules

Unit-11

Tonic mobilities :

lonic velocities.mobilities and their determinations,transference numbers and their relation to
ionic mobilities. determination of transference numbers using Hittorf and Moving Boundary
methods. Applications of conductance measurement: (i)degree of dissociation of weake
lectrolytes. (ii) ionic product of water (iii) solubility and solubility product of sparingly

soluble salts, (iv)conductometric titrations, and (v) hydrolysis constants of salts.

Unit-111

Electrochemistry :

Quantitative aspects of Faraday’s laws of electrolysis, rules of oxidation/reduction of ions
based on halfcell potentials, applications of electrolysis in metallurgy and industry. Chemical
cells. reversible and irreversible cells with examples.Electromotive force of a cell and
itsmeasurement, Nernst equation; Standard electrode (reduction) potential and its application

to different kinds of half-cells.

Unit-1V

Application of EMF and Concentration cell :
Application of EMF measurements in determining (1) free energy, enthalpy and entropy of a
cell reaction, (ii)equilibrium constants, and (iii) pH values, using hydrogen ,quinone-

hydroquinone,glass and SbO /Sba03 electrodes. Concentration cells with and without



ransference, liquid junction potential; determination of activity coefficients and transference

numbers. Qualitative discussion of potentiometric titrations (acid-base, redox, precipitation).

Unit-V

Electrical & Magnetic Properties of Atoms and Molecules :

Basic ideas of electrostatics. Electrostatics of dielectric media, (lausius-Mosotti equation,
Lorenz-Laurentz equation, Dipole moment and molecular polarizabilities and their
measurements. Diamagnetism, paramagnetism, magnetic susceptibility and its measurement

,molecular interpretation,

ReferenceBooks:

1. Atkins,P.W&Paula,).D.PhysicalChemistry, 10th F.d.,UxfbrdUniversit}rPressi 2014).

2. Castellan,G.W. Physical Chemistry4thEd. Narosa(2004).

3. Mortimer.R.G.Physical Chemistry3rdEd., Elsevier:NOIDA,UP(2009).

4. Barrow.G.M.,PhysicalChemistry5thEd., Tata McGraw Hill:NewDelhi(2006).

5. Engel, T.&Reid P. Physical Chemistry3rdEd., Prentice-Hall{(2012).

6. Rogers. D.W. ConcisePhysicalC, hemistryWiley(2010).

7.Silbey.R. J.; Alberty, R_A.&Bawendi, M.G.Physical Chemistry4th Ed., John
Wiley&Sons,Inc, (2005).
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Seventh Semester Session 2023-27
Paper Code:Major-7P Physical Chemistry-IV Lab Credit #2

Conductometry

I. Determination of cell constant

Il. Determination of equivalent conductance, degree of dissociation and dissociation
constant of a weak acid.

lll. Perform the following conductometric titrations:

1. Strong acid vs. strong base

1. Weakacid vs.stronghase

ini. Mixture of strong acid and weak acid vs. strong base
iv. Strong acid vs, weakbase

Potentiometry

I Perform the following potentiometric titrations:

1. Strongacid vs. strongbase

1. Weakacid vs.strongbase

iii. Dibasicacid vs. strongbasc

1v. Potassiumdichromate vs.Mohr'ssalt

ReferenceBooks:
1. Khosla,B.D.:Garg,V.C.&Gulati, A SeniorPracticalPhysicalChemistry,R.Chand&Co.:

New Delhi (2011).
2 Garland.C.W.:Nibler,J.W.&Shoemaker,D.P.ExperimentsinPhysical ChemisirySthEd..

MecGraw-Hill: New York (2003).
3. Halpermn A.M EMcBane,G.C. Experimental PhysicalChemistry3vdEd. ;W . H. Freeman

=

&Co.: New York (2003).



Seventh Semester Session 2023-27
Paper Code: Minor-§ Research Methodology for Chemistry
Credit # 4

L nit-]

LiteratureSurvey:

Print:Sources of infirmation Primary, secondary, tertinry sources ; Journals:Journal
abbreviations, abstracts, current titles, reviews, monographs, dictionaries, text-books, current
S, Introduction W Chenueal Abstracts and Beilstein,

Digital: Web resources, E-journals, Journal access, TOC alerts, Hol articles, Citation index,
Impact factor, H-index. E-consortium, UGC mtonet, F-books, Internet discussion groups and
communities, Blogs, Preprint servers, Search engines, Scirus, Google Scholar, Chem
Industry, Wiki- Databases, ChemSpider, Science Direct, SciFinder, Scopus. The Internet and

WorldWideWeb. Intemmet resources for chemistry. Finding and citing published information.

U mit-11

Methods of Scientific Research and Writing Scientific Papers:

Reporung pracucal and project work. Writing literature surveys and reviews.Organizing a
poster  display. Giving an oral presentation. Writing scientific papers—justification for
scientific contnbutions. bibliography. description of methods, conclusions. the need for

Hlustration style. publications of scientific work. Writing ethics. Avoiding plagiarism.

Unit-1H

Chemical Safety and Ethical Handling of Chemicals :

Safe working procedurc and protective environment, protective apparcl, emergency
procedure and first aud. laboratory ventilation. Safe storage and use of hazardous chemicals,
procedure for working with substances that pose hazards, lammable or explosive hazards,
procedures for working with gases at pressures above or below atmospheric -~ safe storage
and disposal of waste chemicals, recovery, recycling and reuse of laboratory
chemicals.procedure for laboratory disposal of explosives, identification, verification and
segregation of laboratory waste, disposal of chemicals in the sanitary sewer system,

incineration and transportation of hazardous chemicals.
e
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Unit-1V

DataAnalysis:

The Investigative Approach: Making and Recording Measurements. SI Units and

theiruse.Scientific method and design of experiments. Analysis and Presentation ofData:
Descriptive statistics, Choosing  and usings tatisticaltests. Chemometrics . Analysis
ofvariance(ANOVA), Correlation and regression, Curve fitting, fitting of linear equations,
simple linear cases, weighted linear case, analysis of residuals, General polynomial fitting,
linearizing transformations, exponential function fit, + and 1ts abuse. Basic aspects of

multiple lincar regression analysis.

Unit-V

Electronics :
Basic fundamentals of electronic circuits and their components used in circuits of common
instruments like spectrophotometers , typical circuits involving operational amplifiers for

electrochemical linstruments, Elementary aspects of digital electronics.

ReferenceBooks
1. DeanJ.R.Jones, AM..Holmes, D.,Reed, R.,Weyers, J.&Jones A, (2011) Practical
skills in chemistry. 2nd Ed. Prentice-Hall, Harlow.
2. Hibbent, D. B. & Gooding, 1. J. (2006) Data analysis for chemistry. Oxford
UniversityPress.
3. Topping.J.(1984)Errorsafobservationandiheirireatment. Fourt hEd.,ChapmanHall.Lon
don.
4. Harris,D.C.Quantitativechemicatanalysis.6th Ed. Freeman(2007) Chapters3-5.
5. Levie.R.de, How to use Excel in analvtical chemistry and in general scientific data
analysis.CambridgeUniv. Press (2001)487 pages.
6. Chemical safety matters-IUPAC ~IPCS, CambridgeUniversityPress, 1992,

7. 0OSU safety manual 1.01.
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Seventh Semester Session 2023-27
Paper Code: DSE-IV Instrumental Methods of Analysis Credit #4

UNIT-1

Introduction to spectroscopic methods of analysis:
Recap of the spectroscopic methods covered in detail in the core chemustry syllabus:

Trearment o1 analytical data, including error analysis.Classification of analytical methods and

the types of instrumental methods. Consideration of clectromagnetic radiation.

Molecular spectroscopy: Infrared spectroscopy: Interactions with molecules: absorption
and scattering. Means of excitation (lightsources) separation of spectrum(wavelength

dispersion, time resolution), detection of the signal(heat differential detection),interpretation

of spectrum( qualitative, mixtures, resolution),advantages of Fourier
Transform(FTIR).Samples and results expected. Applications: Issues of quality assurance and

quality control, Special problem for portable instrumentation and rapid detection.

UNIT-1
U¥V-Visible / Near IR — emission, absorption, fluorescence and photoaccoustic. Excitation

sources(lasers.time resolution),wavelength dispersion (gratings,prisms, interference filters,

laser, placement of sample relative to dispersion, resolution), Detection of signal (photocells,

Photo multipliers, diode arrays, sensitivity and §/N), Single and Double Beam

instruments, Interpretation (quantification, mixtures, absorption vs, fluorescence and the yse
of time, photoacoustic, fluorescent tags)

UNIT-IHI

Separation techniques & Mass spectroscopy :
Chromatography:  Gas chromatography, liquid chromatography, supercritical
fluids. Importance of column technology (packingcapillaries), Separation based

on incrcasirlg
number of factors ( volatility, solubility,

interactions with stationary phase, size. clectrical
field), Detection: simple vs. specific (gas and liquid), Detection as a means of further analysis
Electrophoresis plates and capillary) and use with
DN Aanalysis. Immunoassays and DN A lechnigues

(use of tags and coupling to IR and MS),

Mass spectroscopy: Making the gaseouys molecule nto an jon

(electron impagt, chemical
tonization) Making liquid sand solids into

iDn.‘-L[E]tctl‘ﬂﬂp]’ﬂ‘uﬁk‘ﬂﬁtﬂ] disch
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desorption, fast atom bombardment), Separation of ions on basis of mass to charge ratio,
Magnetic, Time of flight, Electric quadrupole. Resolution, time and multiple separations

\Detection and interpretation (how this is linked to excitation).

UNIT-1IV

Elemental analysis :

Mass spectrometry (electrical discharges). Atomic spectroscopy: Atomic absorption, Atomic
emission, and Atomic fluorescence. Excitation and getting sample into gas phase (flames,
electrical discharges, plasmas),Wavelength separation and resolution (dependence on
technique), Detection of radiation (simultaneous /scanning, signal noise), Interpretation

(errors due to molecular and ionic species, matrix effects, other interferences).

UNIT -V

NMR spectroscopy : Principle, Instrumentation, Factors affecting chemical shift,
Spincoupling, Applications. Electroanalytical Methods: Potentiometry & Voltammetry-
Principle, Instrumentation and  Application. Radiochemical Methods:  Principle,

Instrumentation and Application. X-ray analysis and clectron spectroscopy (surface analysis):

Principle, Instrumentation and Applications.

Referencebooks:
1. D.A.Skoog.F.J.Holler& S.Crouch{ISBN0-495-01201-7)

Prmm’p!f.w?nsrmmenmf.dna!y::f_s-,Cengacheaming India Edition, 2007.
2 ‘Wi1IardMemt[,Dean,SEttIeJnsmmrenrm'aweﬁradsaﬁdna{mis.?lhedJBHHm}kHﬂuse.Ne

wDelhi.

3. Atkins.P.W&Paula,J.D.PhysicalChemistry, ] OthEd.,OxfordUniversityPress(2014).

4. Kakkar,RAmm.ﬂ'canc."M.r_:-a’e.::m’ar.'ipe::fms-:'ap}’.'C'on-:'episanddppffcun'ans.
CambridgeUniversityPress,2015.

5. Castellan,G.W. Physical ChemistrydthEd Narosa(2004).

6. Banwc]I,C,h'.&Mcﬁash,E.M.F:ma’ameﬂlrmFsajMoffcu!ari}mﬂmsmp}ﬂthEd.TataMcGr
aw-Hill: NewDelhi (2006).

7. Smith,B.C. Infrared Spectral Interpretations:ASystematicApproach. CRCPress,1998.

8 Moore,W.).. Physical Chemistry Orient Blackswan, 1999
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Eighth Semester Session 2023-27
Paper Code: Major-8T InorganicChemistry-I1V Crediti#4

UNILLL

Pheoretienl Principles in Qualitative Analysis (H;S Scheme)

Rasie praneiples involved in analysis of cations and anions and solubility products, common
i eltect Pranciples mvolved in separation of cations into groups and choice of group
reagents Interfering anions (Muoride, borate, oxalate and phosphate) and need to remove

e after Giroap 1

UNten

Organemetallic Compounds :

Detimiton  and classitication of organometallic compounds on the basis of bond type.
Convept of hapticity of organic ligands. Metalcarbonyls <18 clectron rule.electron count of
monnichear, poly nuclear and substituted metal carbonyls of 3d series. General methods of
preparationgdinect  combination,  reductive  carbonylation, thermal and  photochemical
docomposition) of mone and binuclear carbonyls of 3d series. Structures of mononuclear and
timchoar carbomyis of Cr, Mn, Fe, Co and Ni using VBT pi - acceptor behaviour of CO
(MO diagram of CO o be discussed), synergic effect and use of IR data to explain extent of
Bk bonding Jeise’s salt: Preparation and structure, evidences of synergic effect and

cosmparson of syeergic effect with that in carbonyls.
UNIT- 1IN

Metal AR

Important structural Reatures of methyl lithium(tetramer) and trialky laluminium(dimer),
comoest of mulucenter bonding in these compounds.Role of triethylaluminium in
~ohveerssanon of othene (Ziegler — Natta Catalyst). Species present in ether solution of
Grgoend reapemt and thewr structures, Schlenkeguilibrium. Ferrocene: Preparation and
weacouns (acenviznon. alkylation, metallation, Mannich Condensation).  Structure and

srormemcny. Companison of aromaticity and reactivity with that of benzene.



UNIT-IV

Reaction Kinetics and Mechanism : |
: i \ oI WP P saclions 1IN squarcplanar

Introduction to inorganic reaction mechanisms. Substitution  reactions 4 P

complexes, Trans- effec COrIes 1rans T M anisn "nucle h 1 %1 h:-: itution in
- l I: K E5, 7 ans ‘r.lll T» Ih i} i . l'lf‘ ans el 'L"l.."l.1 'L'l’..‘hi. nism “i L I UF ]][ sU t]

"-1 e ] dar Con CXCS ' 1 n 1 Ic o ¥ '_|‘ 1 L et . l_'I_II []Elﬂhtdrﬂl
square |*I-I"r M 1FI XC8, ”‘Il:I‘tlludy]lurnm il d K]HU“L .‘ulﬂl |I|tl_ .Kl“LtIL

. &, * cubstitution i tahedral
substitution, Ligand field effects and reaction rates, Mechanism of substitution in oc

complexes.

UNIT-V

Catalysis by Organometallic Compounds : .
Study of the following industrial processes and their mechanism: 1. Alkene hydrogenation
(Wilkinson's Catalyst) 2. Hydroformylation (Co salts) 3. Wacker Process 4.Synthetic

gasoline (Fischer Tropsch reaction) 5.Synthesis gas by metal carbonylcomplexes.

TextBooks:
I. Svehla,G . Vogel's Qualitati elorganicAnalvsis, Tth Edition,PrenticeHall, 1996,

‘Wilkinson&Gaus, P.L.BasiclnorganicChemis trydrdlid. ;Wileylndia,

2. Cotton,F.A.G,
Principles of Structure and

3. Huheey J).E_;Keiter, &K citer.R. L.inorganicChemistry,
Reactivity4th Ed., Harper Collins 1993, Pearson 2006,

4. Sharpe.A.G./norgan teChemistry, 4thIndianReprint(Pearson Education)2005

5. [)uug!as,H,E.:Mcﬂallicl.D.H.&AIcxander.J..LCnmrc’p:.mnd."lafndeh;;'n!m;;ganfc'(‘hem:lﬂr;r

3rd Ed.. JohnWileyand Sons, NY. 1994,
6. Lee,J.D.Concise Inarganr‘c-Cfr:?nn'm:v.‘ifh.ﬁ‘d..JuhnWiIr:}rand sons 2008,

7. Powell P.Principlesof OrganometallicChem istry,Chapman andHall, 1 988,

8. Shriver,D.D. &P.mkins.hmr;;mra'c{.'f‘re.rmsfr:v.?ndﬂd'.,{Jx!brd UniversityPress, | 994,

9. Basolo,F.&Pearson, R.MechanismsofInos wanicReactions ‘StrdvofMetal Complexesin

Solution 2nd £d. JohnWiley&Sonsinc: NY.
10. Purcell K.F.&Kotz, 1.C..lnorganicChemistry, W B, SaundersCo.1977

1. Micssler,G.L.&Tarr,D.A, InorganicChemistry 4thfid. Pearson, 2010,

12. Collman,J.P.etal Principles and Applicationsof Organotransition Metal Chemistry

MillValley,CA: UniversityScienceBooks, 1987,

13. Crabtree R.H.The Organometallic Chemistry of the Transition Metals, New York

NY:JohnWiley, 2000.
I4. Spessard,G.0.&Miessler,G.L.OrganometallicC hemistry. UpperSaddieR; ver,NJ:Prentice-

Hall, 1996. —
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Eighth Semester Session 2023-27
Paper Code:Major-8P Inorganic Chemistry-1V Lab Credit#2

Qualitative semi microanalysis of mixtures containing 3 anions and 3 cations. Emphasis
should be given to the understanding of the chemistry of different reactions. The following
radicals are suggested: COs™, NOy, S%, 8O3, $:05%, CHiCOO-, F-, Cl-, Br-, I-, NO3, BO:™
+ C:04,POS, NHY, K7, PV, Cu¥, €&, Bi™, Sn*", Sb™, Fe'", AI", Cr", Zn®™', Mn”",
Co®", Ni",Ba”", Sr*", Ca®, Mg"".

Mixtures  should preferably contain one interfering anion, or insoluble component
(BaSO4,51S04, PbS04, CaF; or AL01) or combination of anions e.g. COs* and SOs™, NO7'
and NO".CT and Br’, CT and I',Br and 17, NOs'and Br, NOyandI".

Spot tests should be done wheneve rpossible.

1. Measurement of 10Dq by spectrophotometricmethod

1. Verification of spectrochemicalseries.

iii. Controlled synthesis of two copper oxalate hydrate complexes :kinetic vs thermodynamic
factors.

iv. Preparation of acetylacetanato complexes of Cu®'/Fe'' Find the & max of the complex.

v. Synthesis of ammine complexes of Ni(1l) and its ligand exchange reactions (e.g bidentate

ligands like acetylacetone, DMG, glycine)by substitution method.

TextBooks

1. Vogel'sQualitativelnorganicAnalysis, RevisedbyG.Svehla Pearson Education,2002.
2. Marr &RockettPractical Inorganic Chemistry JohnWiley&Sons 1972,




Eighth Semester Session 2023-27
PaperCode: Minor-6 FuelChemistry Credit #4

UNIT-1

EVIew of energy sources (renewable andnon-renewable), Classification of fuels and their

calorific value 0. - 5 ; S iti
alorific value, Cpgy Uses of coal (fuel and non fuel) in various industries, its composition,

carbonizati ik % N
“Aation of coal, Cogl £4as. producer gas and water gas-—composition and uses.

UNIT-11
Fractionat P ey 3 :
alion of coal tar, uses of ¢l ar bases chemicals. requisites of a good metallurgical
coke, Coal gasificar . e : :
gastlication (Hydro gasification and Catalytic gasification). Coal liquefaction and

Solvent Refining,

UNIT-INI
Petroleum and Petrochemical Industry: Composition of crude petroleum. Refining and
different types of petroleum products and the;r applications. Fractional Distillation (Principle

and process }.C‘racking (Thermal and catg] yiic cracking).

UNIT-IV

Reforming Petroleum and non-petroleum fuels (LPG, CNG, LNG, bio-gas, fuels derived

from biomass), fuel from waste,  svnthetic  fyels (zaseous and higquids), clean

tuels.Petrochemicals: Vinylacetate, Propylencoxid e,Isoprene. Butadiene, Toluene and s

derivatives Xylene,

UNIT-V

Lubricants -Classification
d lubricants, synthetic lubricants, Properties of Iubrir:am.-siviscosil;,-indc_m

of lubricants, lubricating oils (conducting and non-conducting)

Solid and semi soli
cloud point, porepoint) and their determination.

ReferenceBooks:
L. Stocchi.E fndustrialC hemistry Vol-1.EllisHorwood Lid UK ( 1990 ).

2. Jan.P.C. &Jain, M.E ngineering Chemistry DhanpatRai&Sons. Delhi 75

3. Sharma,B.K.&Gaur.H Andustrial Chemistry, Goel Publ ishingHouse, Meerut(

1996),
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