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B.Sc. Course Structure
gemester| ToVi

Semesterl

Title of the
course

Assessment
Examination

Internal

‘Atomic  Structuré,
Bonding, General
Organic Chemistry
& Hydrocarbons '

Semester -l

Typeof | Course Title of the Ef £

course code course o F=
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Chemical
Energetics,
Equilibria &
Functional Organic
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Practical

Title of the

Internal
External
Examination

Advance
Physical And
Organic
Chemist
Basic skills of
chemistry

\aboratory
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‘ gsemester -IV

Type of Course Title of the
course code course

Assessment
Examination

Internal

! 5504T- | Coordination

! PGS CHECE Chemistry, States of
Matter & Chemical

; Kinetics

| SEC CHES.504T- | Water Quality 2
i SEC2 Assessment
Practical CE-IV )

Type of Course Title of the :

g 5
course | code course £ _5
. 0. T 0 ol =
h= €9 EE -
2 g3 g g 3
O c.< w =
DSE(A) | CHE5.505T- CamlysisAnd | 4 30 70 100
CO (A) Enzymes
DSE (B) CHES.505T- Spectrbscopy and 30 70 100
' CO(B) separation 4
techniques
DSE(C) | CHES.505T- | Heterocyclic "4 30 70 100
compounds,
| co© polynuclear
i hydrocarbons,
| And synthetic
‘; dyes oil, Fats,
i ) detergents _ ]
|| DSE | CHES5.505P- Practical 2 50 50
'| Practical CO(A)
A : : ,
| DsE CHE5.505P- 2 - 50 50
| Practical co(8) Practical
!' (B)
DSE CHES5.505P- Practical 2 50 50
Practical co(C) :
(©)
SEC CHE 5.505 -

Basic analytical 2 30 70
SEC-3 analysis \ \ \ \ 10 _K
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semester -Vi

/_‘_._’—————_’_-‘__————"_’/—-‘————___" T
Type of Course Title of the o 5
course code course _ g - =
ﬂ Q@ v c .E
5 E 3 s E
2 £ g g3
O = i
DSE (A) CHES5.506T- Chemistry Of 4 30 70
CE (A) Polymers
_,___——_,/——///——————
DSE (B) CHES5.506T- Photochemistry, 30
CE(@B) | Chemical 4
Kinetics and
Quantum
Chemistry
”P ; S— ______/—‘: __———’/‘ =T
) DSE (C) CHES5.506T- Molecules of 4 30 70 100
CE (C) Life
DSE CHES5.506P- Practical 2. " 50 50
Practical CE(A)
(A)
DSE CHES.506P- )
Practical CE(B) Practical
(B) ]
DSE CHES5.506P- Practical
Practical CE(C)
(C) = B =
SEC CHE 5.506 T- | Spot Tests of 2 30 70 100
CE-SEC-4 Cations, Anions
and Metal
_ Poisons

!
-
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B.Sc. (Pass Course)
CHEMISTRY
General Instr‘uvc,_tions

1. The B.Sc. (Pass Course), a 3-year UG Programme, consists of six Sen.le.stecrls,'vs;ltht:r‘;oe
. Semesters per. Year. Each Semester includes Onc? Thcox"y Course dmdeNm c};er e
independent units, and One Practical Course, cach with a unique Course Code Num -
Course Title, totalling 06 Credits (04 Theory + 02 Practical’s). A "l"heory Course c.omprf30

60 periods of one hour each and is worth 04 credits, while a P.racucal Course consists c;r 0
periods of two hours each, contributing 02 credits. One Skill enhancement cc?urse 0.11
Semester 111 to Semester VI with 02 credits is compulsory. Suc.:cessful c'fm.dldates wil
receive the Degree of the three-year UG Programme upon meeting the minimum credit

requirement according to university policy.-

: ' 2. Each Semester end Examination carries 2 maximum of 150 marks (06 credits), with .Theory
(s f accounting for 100 marks (04 Credits) (70 from external assessment and 30 from internal
assessment), one skill enhancement course(SEC from SEM II To SEM VI only) for 100
marks (02 Credits) (70 for end 'semester exam and 30 marks for internal assessment) and
Practical's for 50 marks. The Theory Examination at the end of each Semester lasts thre.e
hours and is graded out of 70 marks, while the Practical Examination lasts four hours and is
graded out of 50 marks (02 Credits). Internal Assessment of 30 marks is conducted
continuously for each Theory Course at the Department/College level, while External
Assessment of 70 marks takes place at the end of each Semester at the University level.
Candidates must pass both the Internal and External Assessments separately for each Theory
Course. In Practical courses, External Assessment occurs only at the end of each Semester.
Passing both theory and practical examinations separately is mandatory. The pass
percentage criteria and grading system adhere to university policies.

3. Internal Assessment of 30 marks of all courses with credits 04(from semester I to
~ semester VI) are distributed as follows:

) : 1. One Written Test 20 marks
(s ‘ 2. One Assignment / project including creative skill 05 marks.
; 3. Attendance 05 marks

i. for 75% attendance - 3 marks.
ii. up to 90% attendance -04 marks and
iii. from 91 to 100% attendance - 05 marks

4 Student has to choose one skill enhancement course (SEC) from the three offered disciplines of
the Semester. ‘

5In Semester V and VI student has to opt any ‘one DSE Course from (A to C ) aongwith
| corresponding Practical Course.

Al '
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SCHEME OF EXAMINATION

Each theory course consists of four periods (one Hour cach) per week, while each
~ Practical Course is allocated two continuous periods, (each one hour).. The end-of-
semester examination scheme applicable to all undergraduate courses (Pass (;our_w)
for the Theory Examination, is structured as follows: The semester end examination
question paper for Disciplinary Centric Core Courses (DCC), Discipline-specific
Electives (DSE) For DCC, DSE & SEC Max. marks -70

Part-A will consist of 10 compulsory questions., The

should be limited to a maximum of 50 words. Each question in Part-A will carry
' Total 20 Marks

answer to each question

two marks.

Part-B will consist of 10 questions, at least three questions from each unit, Student
has to answer five questions, selecting at least one question from each unit. The
answer to each question should be limited to a maximum of 400 words. Each

question in Part-B will carry ten marks.
Total 50 Marks

The examination scheme for the Practicél Examination, for SEM I TO SEM

VI is out of 50 marks, and it is conducted at the end of each Semester.

Scheme of Practical Examination & Distribution of Marks

Max. Marks: 50 Time: 4 hours.
1. Major Exercise (A) 15 marks
2. Minor Exercise (B) 10 marks
3. Minor Exercise (C) 10 marks
4, Record 05-marks.
5. Viva-voce 10 marks.

Zid s

e
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SEMESTER-III
COURSE TITLE: ADVANCE PHYSICAL & ORGANIC CHEMISTRY
COURSE CODE: CHES5.503T-CO

ﬁ TOTAL LECTURES -60
, . : (One Hour each)
CREDITS -04 (Max. Marks -100) :

In;tcrnnl Assessment: Max. marks :30
Semester End Exam.: Max marks :70

Instructions: Part-A will consist of 10 compulsory questions., The answer 10 each question shoMuld ZS limited
(0. maximum of 50 words. Each question in Part-A will carry two marks. 20 Mar .
Part-B will consist of 10 questions, at least three questions from each unit, Student must answer five questions,

selecting at least one question from each unit. The answer to each qy_estion should be limited to a maximum of
400 words. Each question in Part-B will carry ter 50 Marks

7 marks.

Course Objectives: the main aim of this course is to Understand Solutions, conductance, and ele'ctrochemisnjy
and to study the solutions, partial miscibility and phase equilibrium and potentiome.m'c titrations. .orgamc
chemistry: objectives include understanding organic functional groups, reactions, mechanisms of
carboxylic acids, their derivatives, amines and diazonium compounds _

UNIT I
' Solutions: Thermodynamics of ideal solutions: Ideal solutions and Raoult’s law,
" deviations from Raoult’s law — non-ideal solutions. Vapor pressure-composition
and temperature- composition curves of ideal and non-ideal solutions. Distillation of

' solutions. Lever rule. Azeotropes. A
Partial miscibility of liquids: Critical solution temperature; effect of impurity on

- partial miscibility of liquids. Immiscibility of liquids- Principle of steam distillation.
Nernst distribution law and its applications, solvent extraction.

! Phase Equilibrium: Phases, components, and degrees of freedom of a system, criteria
of phase equilibrium. Gibbs Phase Rule and its thermodynamic derivation.
Derivation of Clausius — Clapeyron equation and its importance in phase equilibria.
Phase diagrams of one-component systems (water and Sulphur) and two component
systems involving eutectics, congruent and incongruent melting points (lead-silver,

FeCls-H,0, and Na-K only).

(20 Lectures)
UNIT II

Conductance: Conductivity, equivalent and molar conductivity, and their variation
' with dilution for weak and strong electrolytes. Kohlrausch law of independent
" migration of ions.Transference number and its experimental determination using
Hittorf and Moving boundary methods. Ionic mobility. Applications of conductance
measurements: determination of degree of ionization of weak electrolyte, solubility
and solubility products of sparingly soluble salts, ionic product of water, hydrolysis

constant of a salt. Conductometric titrations (only acid- ‘base).

Ce—F
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: transference and without tr

'Carboxylic acids and their derivatives

Preparation: Acidic and alkaline hyd(olysis of esters.

| Carboxylic acid derivatives (aliphatic):
' Preparation: Acid chlorides, anhydrides,
! interconversion, Claisen condensati

| Relative reactivities of acid derivatives towards nucleophiles

' Bromamide reaction, Hofmann vs Sayt
| reaction with HNOa, Schotten-Baumann reaction. Electrophilic substitution (case aniline):

Concept of EMF of a cell.
d its importance. Types of
| series. Thermodynamics of
AG, AH and AS from EMF
ncentration cells with
| and salt bridge.

rsible and irreversible cells.
£ a cell. Nernst equation an
ode potential. Electrochemica
n of thermodynamic properties:
brium constant from EMF data. Co
ansference. Liquid junction potentia

Electrochemistry: Reve
Measurement of EMF o
electrodes. Standard electr
éreversible cell, calculatio
data, Calculation of equili

pH determination using hydrogen electrode and quinhydrone electrode.

Potentiometric titrations -qualitative treatment (acid-base and oxidation-reduction only).

(20 Lectures)

UNIT III

(aliphatic and ‘aromatic)

Reactions: Hell-Volhard Zelinsky reaction, acidity of carboxylic acids, effect of substitution

on acid strength.

esters and amides from acids and their

on Reaction, Reformatsky reaction, Perkin condensation,

' Amines (aliphatic & aromatic) and Diazonium Salts
. Amines: Preparation: from alkyl halides, Gabriel's Phthalimide synthesis,

Hofmann

zeff elimination, carbylamine test, Heinsberg test,

| nitration, bromination, sulphonation, basicity of amines.

| Diazonium salt
Preparation: from aromatic amines, Reactions conversions to benzene, phenol, dyes.

(20 Lectures)

Reference Books: R
« Barrow, G.M. Physical Chemistry Tata McGraw-Hill (2007).
o Castellan, G.W. Physical Chemistry 4th Ed. Narosa (2004).
+ Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry,
Cengage Learning India Pvt. Ltd.: New Delhi (2009).
e Mahan, B.H. University Chemistry, 3rd Ed. Narosa (1998).
e Petrucci, RH. General Chemistry, 5th Ed., Macmillan Publishing

-~
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Co.: New York (1985).
« Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling

‘ Kindersley (India) Pvt. Ltd. (Pearson Education).
' o Finar, 1. L. Organic Chemistry (Volume 1), Dorling Kindersley

(India) Pvt. Ltd. (Pearson Education).

e Finar, 1. L. Organic Chemistry (Volume 2), Dorling Kindersley
(India) Pvt. Ltd. (Pearson Education).

« Nelson, D. L. & Cox, M. M. Lehninger's Principles of

Biochemistry 7" Ed., W. H. Freeman.
+ Berg, .M., Tymoczko, J.L. & Stryer, L. Biochemistry, W.H. Freeman, 2002.

Learning outcome:

« Describe the characteristics of solutions, phase equilibria, and the partial miscibility of

liquids. :
e Explain the principles and concepts of conductance, electrochemistry, and pH.
« Discuss the structural properties, synthesis methods, reaction mechanisms, and
chemical properties of carboiylié acids (aliphatic and aromatic) and their derivatives.
e Understand the synthesis pathways, reaction mechanisms, and physical properties of

amines.
e Explore the reactions and properties of diazonium salts, including their applications in

organic synthesis. .
o Apply their knowledge to analyze and solve problems related to solutions,
electrochemistry, and organic compounds containing carboxylic acids, amines, and

diazonium salts.

SEMESTER -111

COURSE TITLE: BASICS SKILLS OF CHEMISTRY LABORATORY
COURSE CODE: CHES.503T-SEC 1

|

(;REDITS -02 (Max.Marks -100) . R TOTAL LECTURES -30
Internal Assessment: Max. marks :30 (One Hour each)
Semester End Exam.: Max marks :70 |

Instructions: Part-A will consist of 10 compulsory questions. The answer to each question should be limited
to a maximum of 50 words. Each question in Part-4 will carry two marks. 20 Marks
Part-B will consist of 10 questions, at least three questions from each unit, Student must answer Sive
questions, selecting at least one question from each unit. The answer to each question should be limited to a
maximum of 200 words. Each question in Part-B will carry ten marks. 50 Marks
| Course Objectives: To learn laboratory operations, safety and first aid, use of different glass wares, Basic
concepts of Concentrations, Titrimetric analysis, Calibration of analytical Instruments

i . ‘
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| steps involved in calibration.

. Acid base titrations: Titration curve, pH indicztors, Redox titrations

' Cr207% Redox indicators, complexometric titrations-EDTA titretions &
 ion indicators.

Cnit -1
Laboratory operations: Laboratory safety & First Aid, use of different slessmare (oimee-a
burette, standard measuring flasks, distillztion 2pparats. filiration technicnes. weichie on
electronic balances.
Basic concepts of Concentrations: Method of cXpressing concenirations, weiziz percentzes

R e

weight by volume, weight by weight, mole concept,

fraction, ppm, ppb, ppt, oxidation numbers, equivalent weights, mass cooversion between
different units. (10 Hoars)

Unit -II
Titrimetric analysis: Fundamental concepts of primary & secondary siznderd solmions,
‘Making of simple and complex solutions, calculations znd preparation of Nommzl, moler and

‘Molal, ppm, ppb, ppt and percent solutions from solid solitzs 2nd Eomid sock solmions
dilutions, serial dilutions.

1 OCL SO1 171 L

mval—s L - 0—' .

LITA L U L SOUAsa J T,

me=

S ION COIneS, I

(10 hours)

UNIT -IIT

| Calibration of analytical Instruments: definition, requirement & verification of calibration,

general principles of calibration, Calibration materials, when to calibrete instruments, dife:

SLEICIES, G i TITIL

Calibration of analytical balances, calibration of volumetric flasks znd burette, pip

iSs,
calibration of pH meter, TDS- conductivity meter, colorimeter, UV-VIS spectroscopy systems
(10 hours)
HANDS ON EXPERIMENTS:
[ ]

To find the amount of solute in solution of given percentage.

e To find the volume of solutions that contains the amount of solute given in

‘percentage.
e To find the amount of solute in a solution of given ppm.
To Prepare o standard solutions of KMnOs, K2Cr207, NaOH
e Calibration of pH meter & Conductivity meter.

v
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References:

F.J. Welcher-Standard methods of analysis.

A.L Vogel -a textbook of quantitative Inorganic analysis-ELBS

H.H. Willard and H. Deal -Advanced quantitative analysis -van Nostrand co.

F.D. Snell & F.M. Biffen -Commercial methods of analysis -D.B. Taraporavala &

BN

1 Sons. .
' 5. 1.J.Elving and LM. Kolthoff-Chemical analysis -a series of monographs on analytical

chemistry and its applications-Inter Science -Vol I to VIIL

' Learning outcome: ‘

» To provide the basic knowledge behin
nd about laboratory glassware and t

d the chemistry experiments, lab safety.
» To make the students understa heir

calibrations.
» To make to understand about different ways to express concentration.
» To prepare standard solutions, dilution of solutions.
> Basic understanding about volumetric analysis. -~
» Basic knowledge of calibraﬁng different l‘:'ibqiratory instruments
SEMESTER-III
| COURSE TITLE: CHEMISTRY PRACTICALS-III
3 COURSE CODE: CHE5.503P-CO
CREDITS -02 : TOTAL LECTURES -30

(Two Hour each)

Semester End Exam.: Max marks :50
coﬁrse Objectiv:es: The aim of this course is to develop some .experimentalfskills among the students on the
topics like thermochemistry, phase rule, enthalpy, heat of neutralization, acid base and complexometric

Ttitrations, Paper and thin layer chromatography

| (A). Major exercises: (15 marks)
Qualitative Analysis: Identification of an organic compound (Solid or liquid) by chemical

analysis~(physical tests, element Lest, functional group analysis. M.P. detection and

[/’/ \ U\/ | | d’»)
‘ (B e
i -
l, é_w%?
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specific tests) & preparation of suitable derivatives.

(B) Minor exercise: Gravimetric estimation (10 marks)
a) Estimation of barium as barium sulphate
b) Estimation of nickel as nickel di methyl glyoxime
¢) Estimation of lead as lead chromate
d) Estimation of copper as copper thiocyanide.
(C) Minor exercise: Laboratory Techniques (10 marks)
a) Preparation of standard solution of NaOH and its dilution
b) Preparation of standard solution of KMnO4/ K2cr207 and its dilution
¢) Preparation of standard solution of HCl and itsAdif%ﬁfon.

Reference books:

1. J. Mendham, R.C. Denney, J. D. Bames; Pearson Education, New Delhi, 2009.

Advanced Practical Physical Chemistry; Eighteenth Edition: J.B. Yadav: Gozl

Publishing House, Meerut, 2015. B

Svehla, G. Fogel s Qualitative Inorganic Analysis, Pearson Education, 2012.

4. Mendham, J. Vogel 5 Quantftative Chemical Analysis, Pearson, 2009 Xhosla. B. D.:
Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & Co.:

New Delhi (2011

tJ

L)

Learning out comes
e Students acquire the skill of preparing standard solutions.
e They also acquire the ability to identify specific organic
compounds through chemical analysis methods.

e Students are taught the technique of gravimetric estimation for

| QL\\P/ | dﬁ,

Gty

various metals.

iz,
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SEMESTER IV

COURSE TITLE: COORDINATION CHEMISTRY, STATES OF MATTER &
CHEMICAL KINETICS

COURSE CODE: CHES5.504T-CE

TOTAL LECTURES -60

-04 (Max.Marks -100
CREDITS -04 (Max.Marks -100) {One Hour sach)

Intefnal Assessment: Max. marks :30
Semester End Exam.: Max marks :70

Tnstructions: Part-A will consist of 10 compulsory questions., The answer 1o cach question should be hnu;‘-ed
10 a maximum of 50 words. Each question in Part-A will carry two marks. . 20 Marks

Part-B will consist of 10 questions, at least three questions from each unit, St.udenl has to answer Sfive
questions, selecting at least one question from each unit. The answer to each question should be Imutefl !oka
maximum of 400 words. Each question in Part-B will carry ten marks. . 50 /.V arks
Course Objectives: To inculcate the basic understanding of transition clements, Lanthanpxds z.md.actlnmfls
their | properties, coordination chemistry, crystal field theory states of matter and chemical kinetics and its
interdisciplinary applications among the students.

UNIT-I

Trﬁansition Elements (3d series), Lanthanoids and actinoids.

General group trends with special reference to electronic configuration, variable valency, d-d
trahsition and charge transfer spectra colour, magnetic and catalytic properties, ability to form
complexes and stability of various oxidation states (Latlmer& pour bax diagrams) for Mn, Fe and
CL:L Lanthanoids and actinoids: Electronic configurations, oxidation states, colour, magnetic

' prcf>perties, lanthanide contraction, actinide coﬁtraction, sepairation of lanthanides (ion exchange

méthod only).
(10 Lectures)
Céordination Chemistry

Valence Bond Theory (VBT): Inner and outer orbital complexes of Cr, Fe, Co, Ni and Cu
(cpordination numbers 4 and 6). Structural and stereoisomerism in complexes with coordination

n@mbers 4 and 6. Drawbacks of VBT. IUPAC system of riomenclature.

g\i\ . (10 Lectures)
Al o e

@ﬂ/ [-41:7 MW
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| UNIT -II

]

Crystal Field Theory

Crystal field effect, octahedral symmetry. Crystal ficld stabilization energy (CFSE), Crystal field

effecls weak and strong fields. Tetrahedral symmetry. Factors affecting the magnitude of D.

Spectrochenucal series. Comparison of CFSE for Oy, and Ty complexes, Tetragonal distortion of

octahedral geometry. Jahn-Teller distortion, Square planar coordination.

(7 Lectures)

Liquids
Surface tension and its determination using stalagmometer. Viscosity of a liquid and determination

of coefficient of viscosity using Ostwald viscometer. Effect of temperature on surface tension and
coefficient of viscosity of a liquid (qualitative treatment only).

(6 Lectures)

Sol{ds

Forms of solids. Symmetry elements, unit cells, crystal systems, Bravais lattice types and

1dent1ﬁcat10n of lattice planes. Laws of Crystallography
La\gv of rational indices. Miller indices. X—Ray diffraction by crystals, Bragg’s law. Structures of

Nabl, KCl and CsCl (qualitative treatment only). Defects in crystals. Glasses and liquid crystals.

“T.aw of constancy of interfacial angles,

(7 Lectures)

| UNIT -1
|

Kfnetic Theory of Gases

Postulates of Kinetic Theory of Gases and denvatlon of the kinetic gas equation. Deviation of real
gases from ideal behaviour, compressibility factor causes of deviation. van der Waals equation of
state for real gases. Boyle temperature (derivation not required). Critical phenomena, critical

cénstants and their calculation from van der Waals equation.. Andrew’s isotherms of COZ2.

Maxwell Boltzmann distribution laws of molecular velocities and molecular energies (graphic

representation — derivation not required) and their importance. Temperature dependence of these

é—ac
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distributions. Most probable, average and root mean square velocities (no derivation). Collision
|
cross section, collision number, collision frequency, collision diameter and mean free path of

moleiculcs. Viscosity of gases and effect of temperature and pressure on coefficient of viscosity

(qualitative treatment only).

(10 Lectures)

Chémical Kinetics

The concept of reaction rates. Effect of temperature, pressure, catalyst and other factors on
rcactlon rates. Order and molecularity of a reaction. Derivation of integrated rate equations for

ond order reactions (both for equal and unequal concentrations of reactants).
Concept of

zero first and sec
Half-life of a reaction. General methods for determination of order of a reaction.

acuvauon energy and its calculation from Arrhenius equation. Theories of Reaction Rates:
Colhslon theory and Activated Complex theory of bimolecular reactions. Comparison of the two
theories (qualitative treatment only).

(10 Lectures)

quercncc Books:

' 1. Barrow, G.M. Physical Chemistry Tata McGraw-Hill (2007).

2. Castellan, G.W. Physical Chemistry 4th Ed. Narosa (2004).

' 3. Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry Cengage Learning India
" pyt Ltd, New Delhi (2009).

4. Mahan, B.H. University Chemistry 3rd Ed. Narosa (1998)

5. Petrucci, R.H. General Chemistry 5th Ed. Macmillan Publishing Co.: New York (1985).
6. Cotton, F.A. & Wilkinson, G. Basic Inorganic Chemistry, Wiley. '

7. Shriver, D.F. & Atkins, P. W. Inorganic Chemistry, Oxford University Press.

3. Wulfsberg, G. Inorganic Chemistry, Viva Books Pvt. Ltd.

9. Rodgers, G.E. Inorganic & Solid- State Chemistry, Cengage Learning India Ltd., 2008.

Learnmg Outcomes: By the end of this course, students will be able to-

i. Understand the scope of chemical kinetics,

i

2 ' Factors affecting rate of reaction, »

7 . :
@/ L b P
Y ' 7% /
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[ CREDITS -0

Semeéter End Exam.: Max marks :50

Course Objectives: The ai
topics, like thermochemistry, phase rule, enthalpy,
titrations, Paper and thin layer chromatography

Integrated rate law for different order reactions,
Theories of chemical kinetics.
Different states of matter, properties

Coordination Compounds, CFT

SEMESTER IV
COURSE TITLE: CHEMISTRY PRACTICALS -1V
COURSE CODE: CHI5.504P-CE

TOTAL LECTURES -30

2
(Two Hour each)

m of this course is to develop some experimental skills among the students on the
heat of neutralization, acid base and complexometric

A

L=

B

s> oW

. Major Exercise: (15 Marks)

Determination of the transition temperature of the given substance by thermometric

dilatometric method (e.g. MnCl24H0/ SrBr3.2H20)

To study the effect of a solute (e.g. NaCl, succinic acid) on the critical solution

temperature of two partially miscible liquids (e.g. phenol-water system)

To determine the solubilities of benzoic acid at different temperatures and to determine

AH of the dissolution process. s .
To determine the enthalpy of neutralization of a weak acid weak base verses strong

' acid and strong base and determine the enthalpy of ionization of the weak acid/weak
base.

. Minor Exercise: (10 Marks)

Determination of acetic acid in commetcial vinegar using acid base titrimetry.

Determination of alkali content in antacid tablet using acid base titrimetry.

Estimation of calcium content in chalk as calcium oxalate by redox titration.

Estimation of hardness of water by complexometric method.

ﬁi\w S
o G

o iy
S .
% le. . } W/Ww/
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' C. Minor Exercise : (10 Marks)
Separation value of mixture of two organic compound by paper chromatography
Separation of a mixture of two dyes by TLC / paper Chromatography

' 3. Separation of mixture of two amino acids by paper chromatography

o

Books Suggested:

1. Practical Chemistry: Giri Bajpai and Pandey, S. Chand & Co. Ltd., New Delhi

2. Practical Chemistry (Hindi Ed.): Suresh Ameta & P. B. Punjabi, Himanshu Publication

Semester-1V

COURSE TITLE: WATER QUALITY ASSESSMENT
COURSE CODE: CHE5.504T-SEC 2

CREDITS -02 (Max.Marks -100) TOTAL LECTURES -30
Internal Assessment: Max. marks :30 (One Hour each)

Semester End Exam.: Max marks :70

Instructions: Part-A will consist of 10 compulsory questions., The answer to each question should be limited
20 Marks

toa n_ﬁaximum of 50 words. Each question in Part-A will carry two marks.

Part-B will consist of 10 questions, at least three questions from each unit, Student has to answer five
questions, selecting at least one question from each unit. The answer to each question should be limited to a
50 Marks

maximum of 200 words. Each question in Part-8 will carry ten marks.
Course Objectives: Aim The course intends to prepare a student to acquire skills on the art of water monitoring

and quantitative analysis of critical water quality parameters. It also brings in those aspects of chemistry which
are important for water quality management and pollution control. '

|

Unit-1

W}ater Quality Fundamentals: Chemistry of water, Physical and chemical properties,
Water recourses, Impurities in water. Meaning of the terms: Portability, Sewage, Affluent, Sample,
Contamination, Eutrophication, Pollutants, water pollution, Source of water pollution, Major water
ater pollution: Ground water pollution. Fresh water pollution, Surface water

| péllutants. Types of w
), Marine pollution (Qil Spills). Effects of

péllution (River pollution, Pond and Lake pollution
pollution on water quality and aquatic life, Health Hazards, Control measures.

R ida e By
W4
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(10 hours)

Unit-II

Water Quality parameters and water analysis I - Physical parameters, Chemical
pamrheters, Bacteriological parameters. Water Quality parameters: Physical parameters, Chemical
parafneters, Bacteriological parameters. Hardness of water: Formation of hard water, Types of
hardness. Degree of hardness. Units of hardness. Determination of hardness: Soap solution
method. Complexometric titration method using EDTA. Disadvantages of hard water: Domestic
purposes, Industrial purposes. Alkalinity of water: Types of Alkalinities, Significance of
Alkalinity, Estimation of Alkalinity ,
(10 hours)

Unit-IIT

“’afer Analysis-II

Dissolved oxygen, Biological Oxygen Demand, Chemical Oxygen Demand. Total Solids.
Deterchinaﬁon of Chlorides by Argentometric method. Determination of Fluorides by SPADNS
method. Determination of Nitrate by Phenol'Di'-sulﬁhoﬁiélﬁnéthod. Determination of Sulphate by
Grafvimeu'ic method. Determination of Dissolved Oxygen by Winkler's method.

D’qunicipal Water and Wastewater Treatment Techniques Municipal Water: Specifications for
Drinking water. Treatment of water for Domestic purposes: Pre-treatment, Removal of Suspended
impurities, Method of Disinfection of water.

Waste water: Introduction, Characteristics of Wastewater, need for Wastewater treatment.
Preliminary treatment: Grit Chamber, Floatation, Skimming Tank, Screening. Primary, secondary,
and tertiary treatments,

(10 hours)

H?mds on Practice:

e Determination of pH and conductivity,
' o Test for acidity and alkalinity,
e Test for total hardness,
o Test for chloride, calcium, iron etc.,
"« calculation of magnesium content and total solids.

o\ i J@%,-
Wﬁ/} Qﬁ W
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. Willard, H.H., Meritt, L.L., Dean, J. & Settoe, F.A. Instrumental Methods of Analysis. Tth

Ed. Wadsworth Publishing Co. Ltd., Belmont, California, USA, 1988.

Skoog, D.A.; West, D.M. & Holler, F.J. Fundamentals of Analytical Chemistry 6" Ed.,
Saunders College Publishing, Fort Worth (1992).

Pollution and Bioremediation- P.C Trivedi

An Introduction to Environmental pollution- B.K.Sharma

. Environmental science; S.C. Santra, New Central Book Agency.

5
6. A text book of environmental studies; D.K. Asthan, S. Chand &Camp Ltd.
7.
8
9

Environmental studies: Dr. K. Mukkanti, S. Chand & Camp Ltd.

. 'Water and waste water engineering; R.C. Rangwala.

_ Water and wastewater engineering (Vol. II) Fair/ Geyer/ Okum.

. 10 Methodology of water analysis; M.S. Kodarkar, IAAB Publication, Hyderabad.

11. Wastewater engineering; Metcalf and Eddy, Inc. Pub.
12. Chemical and biological method for water pollution RK. Trivedi and P.K. Geol,

Environ. Pub.

~ Learning Outcomes:

/At the end of the course the student will be able to:

nos W

Explain the general properties of water and understand water resources and water conservation.
Develop awareness about water quality criteria and standards, and their relation to public health
and environment. o

Understand important parameters for measuring water quality.

Know about the methods for the determination of water quality parameters.

Learn how to run accurate water quality tests and to determine how the parameters relate to each
other.
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- SEMESTER-V
COURSE TITLE: CATALYSTS & ENZYMES
COURSE CODE: CHE5.5 05 T-CO
DSE -A (ELECTIVE PAPER)

TOTAL LECTURES -60
(One Hour cach)

CREDITS -04 (Max. Marks -100)
TInternal Assessment: Max. marks :30
Semester End Exam.: Max marks :70

Ilnstructions: Part-A will consist of 10 compulsory questions., The answer to each question should
be limited to a maximum of 50 words. Each question in Part-A will carry two marks.

20 Marks
Part-B will consist of 10 questions, at least three questions from each unit, Student must-answer five

questions, selecting at least one question fiom each unit. The answer 10 each question should be
limited to a maximun of 400 words. Each question in Part-B will carry ten marks. :

50 Marks _
Course Objectives: The paper is designed "1 such a-way that it will enrich students with the
knowledge of various types of catalyst such as organometallic catalyst, biocatalyst, and photocatalyst
and uses of metalloenzymes. The paper has been drafted to impart the theoretical and practical

knowledge of catalysts with the view of their industrial applications.

UNIT -1
‘ Introduction of Catalyst: General principles of catalysis, properties of catalysts,

' Mode of action of catalyst, Types of catalyst (homogeneous and heterogeneous

| catalysis), Deactivation and regeneration of catalys
cy, Turnover number, Spééiﬁéity-,, and selectivity
steady state method,

ts, catalytic poison, Promoter,

' Turnover frequen
| Catalysis: Theories of catalysis, Intermediate formation theory,
! Enzyme Catalysis-mechanism. Effect of temperature on enzyme catalysis.

Michaelis-Menten equation

. (20 Lectures)
Unit-1I

s: catalytic action enzymes, industrial catalysis. Metal

ion catalysis, industrial importance of their compounds as catalysts, catalysts for

refining and petrochemical‘ industries
d‘{rﬁé'

;\Aﬂ | éa,g.w% @
o v

Catalytic action of enzyme
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Catalysis by Organometallic Compounds: Study of the following industrial processes, catalytic
cycle and their mechanism: Alkene hydrogenation (Wilkinson’s Catalyst), Synthetlc gasoline

(F ischer Tropsch reactlon), Polymerisation of ethene using Ziegler-Natta catalyst.

(20 Lectures)

UNIT-III

Blocatalysts Introduction, Kinetics of enzyme-catalysed reactions, Industrial process with

blocatalyst Aspartame through enzymatic pepude synthesis, 4-Hydroxyphenoxypropionic acid as

herbmde intermediate
Uses of Metalloenzymes (Carbonic anhydrase. Carboxypcptldase) Large-scale production and

purxﬁcatlon of enzymes, techniques and methods of 1mmob1112atlon of enzymes and their

apphcatxons use of enzymes in food industry, brewmg and cheese making, high fructose corn

sign. Clinical uses of enzymes, enzyme therapy, enzymes,

gsyrup, enzymes as targets for drug de
0 Lectures)

gand recombinant DNA technology
EReferences

‘ 1. Enzyme Chemistry: Impact & Applications: Ed. Collin J Suckling. Chapman and Hall.

| 2. Fundamental of Enzymology: N.C. Priceand L Stevens: Oxford University Press 3th Edn

‘ 2006
| Immobilized Enzymes: An mtroduction-and_Application in Biotechnology: Michael D.

w

Trevan. John Wiley.
Enzyme Structure and Mechanism: A Fersht, W .H, Freeman.

=

Homogeneous Catalysis, G.W. Persons, John Wiley N.Y. 1990

e

Principles & Application of Homogeneous Cataly51s A.Kira Nakamura Minoru Tstsui,

Ox

John Wiley N.Y. 1980
7. Introduction to the Principles of Homogenous Catalysis, .M. Thomas & W.J. Thomas,

Academic Press London 1967
8. Biology of Chemists, Dr. P.K. Agarwal, PragatiPrakashan

9. Biochemistry, John K joseph R
10. Enzymes, S.K. Singh M2AC10-CP-02 PRACTICAL Dura
11. Huheey, J. E.; Keiter, E.A.; Keiter; R. L Medhi, 0.K. (2009), Inorganic Chemistry-

12. Jens Hagen (2015) Industrial Catalysis: A Practical Approach Wiley- -VCH Verlag
13. GmbH & Co Bioorganic Chemistry: A Chemxcal Approach to Enzyme Action (Springer
Verlag) : Hermes Dugas and C Penny Understandmg Enzymes (Prentice Hall), Trevor

Palmer
14. Biochemistry: The Chemical actions of living cells (Academic Press), De Metzler

5o ., =
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15. Catalysis, concept, and green application: Gadi Rothenberg:  Cambridge University Press

Understanding Enzyme. Trevor Palmer: Prentice‘Hall

Learning outcome:

By the end of this course, students will be able to:

1. Establish an appreciation of the role of catalyst in industrial applications.

2. Gain sound knowledge of various types of catalyst. ,

3. Get skilled in the scientific method of planning, developing, conducting, reviewing and
reporting experiments.

4. Get skilled concepts of industrial catalysis which will help them to explore new innovative

areas of research.

SEMESTER-V
A . COURSE TITLE: SPECTROSCOPY & SEPARATION TECHNIQUES

COURSE CODE: CHE5.5 05 T-CO
DSE — B (ELECTIVE PAPER)

_ TOTAL LECTURES -60

CREDITS -04 (Max. Marks -100)
(One Hour each)

Internal Assessment: Max. marks :30
Semester End Exam.: Max marks :70

Instructions: Part-A will consist of 10 compulsory questions., The answer to each question should be limited
fo a maximum of 50 words. Each question in Part-A will carry two marks. 20 Marks
Part-B will consist of 10 questions, at least three questions from each unit, Student must answer five questions,
selecting at least one question from each unit. The answer 10 each question should be limited to a maximum of
400 words. Each question in Part-B will carry ten marks. 50 Marks
Course Obj ectives: The objective of this course is to introduce the students to the concepts and basic

:principles of UV-Visible spectroscopy; IR 'spectroscépy, NMR  spectroscopy and separation
'techniques, its applications and to establish the relation between structure and spectra. To understand

s ' different types of spectroscopy ,Sseparation techniques, solvent extraction and chromatography.

UNIT-I

Spectroscopy: Origin of spectra, interaction of ‘radiation with matter, fundamental laws of
spectroscopy and selection rules, validity of Beer-Lambert’s law: Electromagnetic radiation and
its interaction with matter. Difference between atomic and molecular spectra. Born- Oppenheimer

approximation: Separation of molecular energies into translational, rotational, vibrational, and
electronic components.

UV-Visible Spectrometry: Basic principles of instrumentation (choice of source, monochromator

~ and detector) for single and do le beam instruments. Electronic excited states. Free electron

model and its application to ronic spectra of polyenes. chromophores, auxoﬂ

A,
Ay@’ 15-» A
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bathochromic and hypochromic shifts Basic principles of quantitative analysis: estimation of metal

geometrical isomers, - keto-enol tautomers. Determination of

1ons from aqueous solution,

n of metal complexes using Job’s method of continuous variation and mole ratio

composmo

|
11,1ethod.
ice of source, monochromator &

|
]UCS. Sclccﬁon ruleS, IR Spectl'a

double beam instruments. sampling techni
onal spectra. Effect of hydrogen

detector) for single and

ructural information derived from vibrati

| .
of diatomic molecules. St
frequencies.

ccular) and substitution on vibrational
rtance of isotope substitution.

|
bonding (inter- and intramol
Effect and impo

Structural illustration through interpretation of data,
| 20 Lectures)
UNIT -II
nce Spectroscopy: Principle of nuclear magnetic resonance, number

Nuclcar Magnetic Resona
ivalent & non-equivalent protons,:

splitting of signal

positions of signals, chemical shift.

n of signals, peak areas equl

Shiclding & deshiclding of pr

otons, proton counting, s & coupling constants,

s. Discussion of PMR. spectra of molecules :
de 1,1-dibromoethane 1,1,2 tribromo ethane ethanol, toluene,

problems on PMR spectroscopy for struc

‘magnetic equivalence of proton ethyl bromide, n
propyl bromide, isopropyl bromi

acetaldehyde acetophenone. Simple
(20 Lectures)

ture determination

| of organic compounds.

i UNIT-IIL~
| Separation techniques:

Solvent extraction: Classification, principle,
tion: extraction by solvation and chelation. Technique of €

and efficiency of the technique. Mechanism of

xtraction: batch, continuous and

extrac
nt extraction: extraction of

urrent extractions. Qualitative and quantitative aspects of solve
extraction of organic species from the aque
types and basic principle of chromatography and their

| counter ¢
ous and nonaqueous

i
[
|
l
: metal ions from aqueous solution,
E media. Chromatography: Classification,
omatography column, GLC, TLC and HPLC Ton exchange)

| applications (paper chr
(20 Lectures)

References: _

; 1. Banwell, C.N.; McCash, EM. (2006), Fundamentals of Molecular Spectroscopy,

Tata McGraw- Hill.

2. Kapoor, K.L. (2015), A Textbook of Physical Chemistry, McGraw Hill Education,
,Vol 4, 5th Edition, McGraw Hill Education.

3. Dua A and Tyagi P, Molecular Spectroscopy Quantum to Spectrum, (2022)
Atlantic Publishers & Distributors Pvt Ltd.

4. B.K.Sharma, Instr tal methods of Chemical Analysrs

%7 .. dwc
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Lrearnmg outcome:

ol
Bly the end of the course, the students will be able to:
e . Understand and use basic concepts of IR and UV-VIS spectroscopy for interpretation of

spectra.
e Understand the basics and structure clucidation of NMR spectroscopy.

« Understand and use basic concepts of scparation techniques.

SEMESTER-V
HETROCYCLIC COMPOUNDS, POLYNUCLEAR HY DROCARBONS
AND SYNTHETIC DYES, OIL, FATS, DETERGENTS

COURSE CODE: CHE5.5 05 T-CO

n | DSE - C (ELECTIVE PAPER)
TOTAL LECTURES -60

"GREDITS -04 (Max. Marks -100)
Internal Assessment: Max. marks :30 (One Hour each)
Semester End Exam.: Max marks :70

should be limitec?

onsist of 10 compulsory questions., The answer to each question

‘ Each question in Part-A will carry two marks. 20 Marks

Part-B will consist of 10 questions, at least three questions from each unit, Student must answer five questions,

selecting at least one question from each unit. The answer to each question should be limited to cjzw maﬁmum of
50 Mark.

400 words. Each question in Part-B will carry ten marks. ) )
Course Objectives: The course aims to impart-knowledge about reactions and structures of

.heterocyclic compounds, polynuclear hydrocarbons, act

i
fundamental knowledge of chemistry involved in the oils

Instructions: Part-A will c
to a maximum of 50 words.

ive methylene compounds and dyes.To Gain

/. fats. To- understand the basics of soaps,

surfactants and detergents.

~ UNITI: = 2t o
stics of pyrrole,

: Heterocyclic compounds: Molecular orbital picfure and aromatic characteri
f furane, thiophene and pyridine, methods of synthesis and chemical reactions with particular
emphasis on the mechanism of electrophilic substitution reactions, mechanism of nucleophilic
substitution reactions in pyridine derivatives, ,comparisg‘n ‘of basicit'y of pyrrole, piperidine, and
pyridine, o LA |
; Introduction to condensed five and six mqmbgred heterocycles: preparation and reactions of indole,
: quinoline, and isoquinolines with special-reférence to Fisher Indole synthesis, Skraup synthesis.

I
Mechanism of electrophilic substitution reactions of indole, quinoline and isoquionline
o (20 LECTURES)

A%
| — @ UNIT II
/Eé/«w’jz | PREGl UJ
M=
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UNIT- T
Active methylene compounds: Pre

paration: Claisen ester condensation. Keto-enol tautomerism.
Reactions: Synthetic uses of cthyl acetoacetate (pre

paration of non-heteromolecular having up to
6 carbon) )

Polynuclear Hydrocarbons: Nomenclature, Synthesis & reactions of Naphthalene, Anthracene &
Phenanthrene. Relative reactivity of these compounds at various positions with reference to
clectrophilic and nucleophilic substitution
Dyes: Classification, Colour and constitution; Mordant and Vat Dyes; Chemistry of dyeing: Synthesis
and applications of: Azo dyes — Methyl Orange and Congo Red (mechanism of Diazo Coupling):
Triphenyl Methane Dyes -Malachite Green, Rosaniline and Crystal Violet; Phthalein Dyes —
Phenolphthalein and Fluorescein; Natural dyes —structure clucidation and synthesis of Alizarin and
Indigotin; Edible Dyes with examples
(20 LECTURES)
Unit I
Oils and Fats: General idea, Classification, Occurrence, Basic idea of the function of oils and fats,
Physical and chemical properties of oils and fats, Apphcauons of oils and fats. Analysis of oils and
fats: Determination of physical constants like M.P. and B.P., Spemﬁc gravity, Refractive index, Total
volatile matter, Determination of Acid value, Iodine value, Saponification value, R-M. value and
' Polenske number.
' Soaps and detergents: Idea of common soaps, cleansing action of soaps, Varieties of soaps and their
" uses, Idea of detergents, Hazards of soaps and detergents Analysis of soaps and detergents:
Determination of Matter insoluble in alcohol, Free alkali and free acids, Matter insoluble in water,
_‘ Glycerol content (Dichromate method), Foaming capacity and its comparison in different samples of
soaps and detergents, Effect of sodium carbonate on the foaming capacit}" of soap.
' (20 LECTURES)

References:
1. Methods of Sampling and Test for oils and fats, 1.S.I, New Delhi
Methods of Sampling and Test for soaps and detergents, L.S.I, New Delhi
Organic Chemistry by Kapoor, Singh and Mukherjee
Organic Chemistry of Natural Products Vol. Tand II by: Chatwal‘
Chemistry in Engineering and Technology by Kuriacose and Raja Ram o
W. W. Porterfield. (1993)- Inorganic Chemistry: A Unified Approach, 2nd ed. Academic Press,

S
Learning outcome: W '1/47 :
Qhk/ = \ \,M/W/

CV IR

San Diego, CA.
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"' . On completion of this course, student shall Be ‘alﬁle't"o:
2. i ic cor
| Understand reactions and structures of heterocyclic compounds, polynuclear hydrocarbons.
y 3. Ab?e to understand structure and reactions of reactive methylene groups
4. Gain fundamental knowledge on basics of chemistry involved in the oils/ fats especially in
context of drying Oils. Implement different modes of derivatizations of oils/ fatty acids along
; with studying the basic process of analysis of oils\ fats.
| 5. Understand the basics of soaps, surfactants and detergents and Able to explain the composition
of soaps and detergents. Interpret the effect of use of new generation of surfactants in
formulation and comment on quality standards of soaps, surfactants and detergents.
6. Gains knowledge about synthetic dyes, their structure and action.
™
PRACTICALS
SEMESTER-V
COURSE TITLE: CHEMISTRY PRACTICALS (V-A)
| | COURSE CODE: CHE5.5 05 P-CO (A )
N ICREDITS -02

TOTAL LECTURES -30

fSemester End Exam.: Max marks :50 (Two Hour each)

Course Objectives: The aim of this course is to perform some physical experiments, synthesis of inorganic
complexes and some laboratory techniques.

Major exercise: (15 Marks)

(A) Physical Experiments :
~a. To determine the activation parameters for the acid catalysed hydrolysis of an ester
" b. To determine the catalytic coefficient for the acid catalysed hydrolysis of an ester.
c. To study complex formation & determine stability constant by Mole-ratio method.

d. To determine the relative strengths of 1N lyydrochloric acid and N/2 hydrochloric

L T

(} Scanned with OKEN Scanner



(B) Synthesis of following complexes (10 Marks)
1. S
| N Synthesxs of sodium trioxalato ferrate (IIT) Naj [Fe(C204)3]
o ynthesis of Nicke] dimethyl Glyoximate complex Ni (DMG),
ynthesis of copper tetraamine complex [Cu (NH3)4]SO4
Mmor exercise (10 Marks)
(C) Laboratory techniques and spectroscopy
L. ‘e ;
Steam distillation and separation of naphthalene from its suspension in water
2. Clove oils from cloves
3. To verify Beer-Lambert law for KMnO4/Kz CrzO7 and determine the

concentration of the given solution of the substance.

Suggested Books. st
Vogel, A.L, Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G.,

1.
Textbook of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996

Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman, 1960
Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical

Chemistry, R. Chand&Co New Delhi (2011)
Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry,

Universities Press.
A.L Vogel: Qualitative Inorganic Analysis, Prentice Hall, 7th Edn

| Learning outcomes:
e Spectroscopy experiments

Physical chemistry experiments.

[ ]
Learn methods of synthesis of inorganic complexes

PRACTICALS
SEMESTER-V
COURSE TITLE: CHEMISTRY PRACTICALS (V-B)
COURSE CODE: CHE.5 05 P-CO (B)

TOTAL LECTURES -30
(Two Hour each)

'| CREDITS -02°
| Semester End Exam.: Max marks :50
to learn

'["Course Objectives: The aim of this coursg is
identification of organic compounds, pa ,thin layer and column chromatography and so
techniques and stere mlstry ' |

analysis of binary organic mixture, their separation and
me laboratory

5

Rl
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- Major exercise: s Marks)

A /s
(A) Analysis of an organjc mixture co

separation g , ntaining two solid co .
i nd preparation of suitable derivatjy mponents using water / NaO
100r exercise 10 Marks) es.

B) Chromatography (At least two)
1. Separatio
S n of ortho and para nitro phenols by thin layer chromatography
. a i
o Paration of fluorescein and methylene blue by Column Chromatography
. Separati i i
paration of leaf pigments from spinach leaves by Column Chromatography

4. § i i
. Cparation of leaf pigments from spinach leaves by Paper Chromatography
Minor exercise (10 Marks)

(C) Laboratory techniques & stereochemistry

1. Steam Distillation of Naphthalene from its suspension in water.
2. Stereochemical studies of organic cOmpo’ﬁnds via models.
a) Rand S configuration of optical isomers
b) E and Z configuration of geometrical isomers
c) Configurational analysis of cyclohexane and substituted cyclohexane

- Suggested Books.

1. Vogel, A.L, Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G,,
Textbook of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996.

2. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman,

1960.

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

Chemistry, R. Chand & Co.: New Delhi (2011).

W

4. Ahluwalia, V.K. & Aggarwal, R. Comprehensive ‘Practical Organic
Chemistry, Universities Press.

5. A.L Vogel: Qualitative Inorganic Analysis, Prentice Hall, 7th Edn.

Learning outcomes:
e Understand the various concepts of geometrical isomerism and optical isomerism.
Describe CIP rules to assign E, Z notations and R& S notations.
o ExplainDandL configuration and threo and erythro nomenclature.
"« Learn separation and identification of organic compounds.
o Learn synthesis of derivatives of organic compounds.

o Thin layer, paper and coluffin chromatography.

Ay _— %53
@//Q/@D/&g.%“”? g%\/%ﬁﬁf’/
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PRACTICALS
SEMESTER-V
COURSE TITLE: CHEMISTRY PRACTICALS-V-C
COURSE CODE: CHES.5 05 P-CO (©)

QREDITS -02
TOTAL LECTURES -30
S’emester End Exam.: Max marks :50 (Two Hour each)

o

Course Objectives: i i i '
5 Dbjectives: The aim of this course is to leam analysis oil, synthesis of organic compounds and some
laboratory techniques.

=

(A)Major exercise: (15 Marks)

Analysis of an oil /Fat
a. To estimate the acid value of given Oil/Fat sample.
b. To Estimate the iodine value of given Oil/Fat sample
¢. To estimate the saponification value of giyen Oil/Fat sample.
(B)Minor exercise (10 Marks)
Synthesis of following compounds (10 Marks)
a. Preparation of acetanilide from aniline and acetyl chloride
b. Synthesis of p -Nitro acetanilide from Acetanilide
c. Synthesis of p- Bromo Acetanilide from acetanilide.

d. Preparation of m -dinitrobenzene from nitro benzene.

(C)Minor exercise (10 Marks)

Laboratory techniques & stereochemistry
1. Steam distillation and separation of naphthalene from its suspension in water.

2. Separation of Ortho and Para nitro phenols by thin layer chromatography.
3. Stereochemical studies of organic coﬁipouhds via models

a. Rand S configuration of optical isomers

b. E and Z configuration of géometrical isomers

c. Configurational analysis of cyclohexane and substituted cyclohexane

Suggested Books.
1. Vogel, AL, Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G.,

Textbook of Practical Organic Chemistrf) Prentice-Hall, 5th edition, 1996.

2. Mannp, F.G. & Saunders, B.C. Practica anic Chemistry Orient-Longman,
Q/IQ(\W < ;é o WV W@/fé‘
/ é‘ w W

5.
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w

Khosla, B. D.: G
s * ar ), .
Chemist & V.C & Gulati, A. Senior Practical Physical
stry, R. Chand & Co.: New Delhj (2011)

| 4. Ahluwalia, V
- 3, VK. & Aggarwal, R. Comprehensive Practical Organic
1emistry, Universities Press, '
5. Al Vogel: itati i
o gel: Qualitative Inorganic Analysis, Prentice Hall, 7th Edn,
X vanced Experimental Chemj | »
nistry, Vol I Physical, J.N. Gurtu and R K
Chand & Co, -
i Experiments in Physi
Selected Experiments in Physical Chemistry, N.G. Mukherjee, J.N. Ghose &
Sons. o
8. Experiments in Physical Chemistry, J.C. Ghosh, Bharati Bhavan.
Learning outcomes:
n *  Understand the various concepts of geometrical isomerism and optical isomerism.

Describe CIP rules to assign E, Z notations and R& S notations.
 Explain D and L configuration and threo and erythro nomenclature.
o Leamn methods of synthesis of organic compounds.

o Leamn the analysis of oil or fat sample.

e Learn the thin layer Chromatography.

SEMESTER V

COURSE TITLE: BASIC ANALYTICAL ANALYSIS -

COURSE CODE: CHES5.5 05 -SEC -3

"CREDITS -02 (Max.Marks -100) _ TOTAL LECTURES -30
Internal Assessment: Max. Marks :30 (One Hour each)
Semester End Exam.: Max Marks :70

Unstructions: Part-A will consist of 10 compulsory questions. The answer to each question should be limited
ito a maximum of 50 words. Each question in Part-A'will carry two marks. 20 Marks

{Part-B will consist of 10 questions, at least three questions from each unit, Student must answer five
\questions, selecting at least one question from each unit. The answer to each question should be limited to a
‘maximum of 400 words. Each question in Part-B will carry ten marks. ] 50 Marks
[Course Objectives: To learn laboratory operations, safety and first aid, use of different glass wares,

‘Basic concepts of Concentrations, Titrimetric analysis, Calibration of analytical Instruments

UNIT -1

Introduction: Introduction to Analytical Chemistry and its interdisciplinary nature.
I Concept of sampling. Importance of accuracy, precision, and sources of error in analytical
| measurements. Presentation of experimental data and results, from the point of view of

significant figures.
Analvsis of soil:  Comnosition of snil. Conce f nH and nH measurement.

30, ﬂ”}
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Complexometric titrations, Chelation, Chelating agents

use of indicators (10 Lectures)

Analysis of food . .. UNIT -II

food preservationsparxfdd:; tT. Nu'trltxonal Yalue of foods, idea about food processing and
items like coffee powderu Zl:ftéog.d Identification of adulterants in some common food
and pulses, etc. E etida, chilli powder, turmeric powder, coriander powder

Analysi i
ysis of preservatives and colouring matter. (10 Lectures)

Analysis of cosmetics: Mai UNIT -
i metics: Major and minor constituents-and their function Analysis of

de : : I 5

coﬁdt(?:;mts and antiperspirants, Al, Zn, boric acid, chloride, sulphate. Determination of
stituents of talcum powder: Magnesium oxide, Calcium oxide, Zinc oxide and Calcium
carbonate by complexometric titration (10 Lectures)

HANDS ON PRACTICE:

1. Estimation of macro nutrients: Potassium, Calcium,
by flame photometry.

2. Determination of pH of soil samples.

3. Estimation of Calcium and Magnesium ions as

by complexometric titration
4. Spectrophotometric determination of Iron in Vitamin / Dietary Tablets.
5. Spectrophotometric Identification and Determination of Caffeine and Benzoic

Acid in Soft Drink.

Magnesium in soil samples

Calcium carbonate

Reference Books:
o Willard, H.H., Merritt,
Methods of Analysis. 7" Ed. Wa

California, USA, 1988.
o Skoog, D.A. Holler F.J. & Nieman, T.A. Principles of

& : " Instrumental Analysis, Cengage Learning India Ed.
e Skoog, D.A.; West, D.M. & Holler, F.J. Fundamentals of Analytical

Chemistry 6" Ed., Saunders College Publishing, Fort Worth (1992).
Harris, D. C. Quantitative Chemical Analysis, W. H. Freeman.

Dean, J. A. Analytical Chemistry Notebook, McGraw Hill.
Day, R. A. & Underwood, A. L. Quantitative Analysis, Prentice Hall of India.

Freifelder, D. Physical _Biochgmist;y-Z"d Ed., W.H. Freeman and Co.,

N.Y. USA (1982). : ‘
« Cooper, T.G. The T vols of Biochemistry, John Wiley and Sons,

1977).
o Vogel, A. L. Vogel's Qualitative Inorganic Analysis 7% Ed., Prentice Hall.

o Vogel, A. L. Vogel’s Quantitative Chemical Analysis 6" Ed., Prentice Hall.
o Robinson, J.W. Undergraduate Instrumental Analysis 5t Ed., Marcel

Dekker, Inc., New York (1995)

L.L., Dean, J. & Settoe, F.A. Instrumental
dsworth Publishing Co. Ltd., Belmont,

N.Y.USA. 16
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SEMESTER -V
COURSE TITLE: CHEMISTIRY OF POLYMERS
COURSE, CODE: CHEASN0T-CE
N PLVCTIVE: DSE (A)
CREDITS .04 (Max, Marks -100) '

Internal Assessment: Max. marks :30
Semester End Exam.: Max marks 70

s 'ffml’,‘t,rx,-'nm'v;?f]-i;d 5
(One Hour each) \
|

Instructions: Part-A will consist of 10 compulsory questlons,, The answer 1o each question should be limited
10 @ maximum of 50 words, Each question in Part-A will carry tWo marks, 20 Marks

Part-B will consist of 10 questions, al least three questlons from each unlt, Student must answer five questions;
selecting at least one question from each unlt, The answer 10 edch questlon should be [imited to a mazimum of \
400 words. Each question In Part-B will carry ten marks, m_,____________,,‘fﬁ.ﬂ_/!ﬂ_’!ﬁ_-———,-—',
Course Objectives: The course aims to strengthen the conceptual knowledge of: Polymers their
structure, physical propertics, synthetic methods, mechanisms and their applicaions of polymer
chemistry. It helps the students to invent, design, make and use materials for products, pr’occ:;’f:s, an
services. depth understanding of polymer processing, the structure of polymer 2nd their propertics, |

including the intricatc relationships between them.

Unit I
Polymers: Introduction, history, classification, nomenclature,
n: Condensation, addition po]ymcrization,

kenes. Mechanism of cationic, anionic

molecular forces and chemical

bonding, texture of polymers. Type of polymcrizatio
and their mechanism. Ziegler-Natta polymcrization of al

and free radical addition polymerization.

Kinetics of polymerization: Mechanism and kinetics of step growth, radical chain growth,

" jonic chain (both cationic) and coordination polymerizations, Mechanism and kinetics of
cOpolymcrization, polymcrization techniques.

Functionality and its importance: Formation -of synthetic polymer, classification of

polymerization processes, relationships between functionalities, extent of reaction and degree

of polymerization, bifunctional systems, poly-functional systems.
(20 Lectures)

UNIT I
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 distfibution and

&

\ M Zg\ :
\¢ /@/V @k WMW
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its significance, polydispersity index.

P;:Olymer Solution: Criteria for polymer solubility, solubility parameter, therm
p_olymer solutions, entropy, enthalpy, and free energy change of mixing of pol

Flory- Huggins theory, lower and upper critical solution temperaturcs

Synthesis and applications of Polymers:
thermosetting (phenol-fonnaldchydc, polyurethancs) and t
* Fabrics -natural (cellulose and synthetic derivative
§)’nthetic polymers: (acrylic, polyamide, polyes
Puna—S, Neoprene, silicon rubber; Vulcaniz
properties,
éopolymers, poly (vinyl chloride) and

9

odynamics of

ymers solutions,

(20 Lectures)

UNIT- I

Preparation and applications of Plastics -

hermos softening (PVC, polythene);

s of cellulose like rayon and viscose);

ter); Rubbers-natural and synthetic: Buna-N,
ation; Polymer additives. Preparation,

polymers- polyolefins, polystyrene and styrené
‘polyamides.

structure,

and application of the following
poly (vinyl acetate), acrylic polymers,

elite, Novalac), polyurethanes, silicone polymers.

Phenol formaldehyde resins (Bak
(20 Lectures)

Reference:

1.

VoA W

Seymour, R.B. &Carraher, C.E. Polymer Chemistry: An Introduction, Marcel Dekker, Inc.

New York, 1981. :
Odian, G. Principles of Polymerization, 4th Ed. Wiley, 2004.

Billmeyer, F.W. T extbook of Polymer Science, ond Ed. Wiley Interscience, 1971.
Ghosh, P. Polymer Science & Technology, Tata McGraw-Hill Education, 1991.
Lenz, R.W. Organic Chemistry of Synthetic
York, 1967.

Seymour, R.B. &Carraher, C.
New York, 1981.

Odian, G. Principles of Poly.
Billmeyer, F.W. Textbook of Polymer Science,

High Polymers. Interscience Publishers, New

E. Polymer Chemt;stry:'An Introduction, Marcel Dekker, Inc.

merization; 4th Ed. Wiley, 2004. 7
2nd Ed. Wiley In

Learning Outcomes:

By the end of this course the students will be able to:
"+ Learn about the chemistry of natural and synthetic polymers including fab

"+ Understand the kinetics of

+ polymers.

rics and rubbers.

polymerization and determination of molecular weight of

N o

23
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SEMESTER -VI

COURSE TITLE: PHOTOCHEMISTRY, CHEMICAL KINETICS AND QUANTUM

COURSE CODE: CHES5.506T-CE

CHEMISTRY

ELECTIVE: DSE (B)

rCREDITS -04 (Max. Marks -100)
Internal Assessment: Max. marks :30
Semester End Exam.: Max marks :70

OTAL LECTURES -60
(One Hour each)

T

400 words. Each question in Part-B will carry ten marks.

Instructions: Part-A will consist of 10 compulsory questions., The answer to each que
to @ maximum of 50 words. Each question in Part-A will carry two marks.
Part-B will consist of 10 questions, at least three questions from each unit,
selecting at least one question from each unit. The answer 10 each question should be limited to a maximum of

Student must answer five questions,

Course Objectives: This course is
photochemistry, chemical kinetics, and quantum chemistry.
the principles of photochemistry, performance of chemical

designed to deliver information about the chemistry.of
Key emphasis is placed on understanding

Photochemistry: Interaction of radiation with matter,
 photochemical processes. Laws of photochemistry: Grothus-Drapper law, Stark-Einstein law,
Jablonski diagram depicting various p
description of fluorescence, phosphorescence,.

intersystem crossing), quantum yield, actinometry, p

processes (simple examples).

Chemical Kinetics

UnitI

Unit IT

reaction and quantum ¢

stion should be limited
20 Marks

50 Marks

hemistry.

difference between thermal and

rocesses occurring in the exited sate. qualitative
non-radiative processes (internal conversion,

hotosensitized reactions-energy transfer

(Lectures: 20)

Rate of reaction, factors influencing the rate of reaction. Concentration dependence of rates,

mathematical derivation of zero order,

life and mean life. Determination of the order of

kineties conductometric,

first order, second order,

pseudo-order reactions, half-
reaction- differential method, method of
' integration, method of half-life period and isolation method. Experimental methods of chemical

potentiometric and spectrophotometric. Theories of chemical

Kinetics: effect of temperature on rate of reaction. Arrhenius equation, concept of activation

7

Sre—F
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energy. Simple collision theory based on hard sphere model, transition state theory
(equilibrium hypothesis) and Expression for the rate constant. Complex reaction kinetics,

parallel reaction, reversible reaction and consecutive reaction. (Lectures: 20)

UNIT-11I
Quantum Chemistry: Introduction, Black-body radiation, photo electr
tadiation law, heat capacity of solids, Bohr’s model of hydrogen atom (no

~ defects, Compton effect, de-Broglic hypothesis, Heisenberg’s uncertainty principle, Sinusoidal
postulates of quantum

ic effect, Planck’s

derivation) and its

wave equation, Schrodinger wave equation and its importance

eigen function and eigen values, physwal

mechanics, operators, Hamiltonian operator,

interpretation of the wave function.
Particle in one ,dimensional and tw0-dimensional box,

Schrodinger wave equation for H-atom, separation into three equations (without derivation),

like wave functions, radial and angular wave

(Lectures: 20)

Applications of quantum mechanics:

quantum numbers and their importance, hydrogen

functions, selection rule and spectra of hydrogen atom.

Books Suggested:
1. Physical Chemistry, G.M. Barrow. International Student Edition, McGraw Hill.

Basic Programming with Apphcation, V K. Jain. Tata McGraw Hill.

o

University General Chemistry, C.N.R Rao, Mac Millan.
Physical Chemistry, RA. Alberty, Wiley Eastern Ltd.
A Textbook of Physical Chemistry: A. S. Negi and S. C. Anand

=

Kundu and Jain Organic Chemistry, Morrison and Boyd, Prentice Hall.

N o

Organic Chemistry, L.G. Wade Jr. Prentice Hall.

A «
> N

T
id L1 e

35S,
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Semester VI
COURSE TITLE: MOLECULES OF LIFE

COURSE CODE: 5: CHE5.506T-CE

ELECTIVE: DSE (C)

CRE N N

IntefDI;ris 4 (Max. arks =100) TOTAL LECTURES -60
i |assessmentyviax, maks::s0 (One Hour each)
Senlgster End Exam.: Max marks :70

Instructions: Part-A will consist of 10 compulsory questions., The answer to each question should be limited
1o @ maximum of 50 words. Each question in Part-A will carry two marks. 20 Marks

Part-B will consist of 10 questions, at least three questions from each unit, Student must answer five questions,
selecting at least one question from each unit. The answer to each question should be limited to a maximum of

400 words. Each question in Part-B will carry ten marks. 50 Marks -
Course Objectives: The course aims to strengthen the conceptual knowledge of carbohydrates, amino

acids and Enzymes. It also focuses on comprehensive relationship between structure and function as

well as nucleic acid structure and properties of lipids.
UNITI
reducing and non-reducing sugars, general

Carbohydrates: Classification of carbohydrates,

‘properties of glucose and fructose, their open chain structure. Epimers, mutarotation and

'anomers. Determination of configuration of glucose (Fischer), cyclic structure of glucose and

! fructose, Haworth projections. Linkage between monosaccharides, structure of disaccharides

' (sucrose, maltose, lactose) and polysaccharides (starch and cellulose) excluding their structure

' elucidation.
(20 Lectures)

| UNITIT

' Amino Acids, Peptides and Proteins: Classification of amino acids, Zwitter ion structure and

isoelectric point. Overview of primary, secondary, tertiary and quaternary structure of proteins,

| determination of primary structure of peptides, de;‘gg_rjmipaftion of N-terminal amino acid (by
DNFB and Edman method) and C—terminal amino acid (by thiohydantoin and with
carboxypeptidase enzyme). Synthesis of simple peptides (up to dipeptides) by N-protection (t-
butyl oxy carbonyl and phthaloyl) & C-abtivating groups and Merrifield solid phase synthesis.

Enzymes: Introduction, mechanism of enzyme -action, factors affecting enzyme action,
| coenzymes and cofactors and their role in biological reactions, specificity of enzyme action
(including stereospecificity), enzyme inhibitors and their importance, phenomenon of

" inhibition (competitive and noncompetitive inhibition including allosteric inhibition).

(} Scanned with OKEN Scanner



(20 Lectures)

‘ UNIT III

Nuclcxc Acids: Components of nucleic acids- adenine, guanine, thymine, cytosine and uracil
l(structure only), other components of nucleic acids, nucleosides and nucleotides
(nomenclature), structure of polynucleotides, structure of DNA (Watson-Crick model) and
RNA (types of RNA), genctic code, biological roles of DNA and RNA- replication,
transcription and translation.

"Lipids: Introduction to lipids, classification, oils and fats- common fatty acids present in oils
;and fats, omega fatty acids, trans fats, hydrogenation, saponification value, iodine number,
iodine value, acid value. Biological importance of triglycer ides, phospholipids, glycolipids, and

' steroids (cholesterol).

(20 Lectu res)
' Reference Books:
1. Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt.Ltd.
(Pearson Education). . £
' 2. Finar, L. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd.(Pearson
4 Education). ‘ ,
. 3. Finar, L. L. Organic Chemistry (Volume 2), Dorling Kindersley (India) Pvt. Ltd.(Pearson
Education).
4. Nelson, D. L. & Cox, M. M. Lehninger’s Principles of Biochemistry 7th Ed., W.
H.Freeman. ' T

5. Berg,J.M,, Tymoczko, J.L. &Stryer, L. Biochemistry, W H. Freeman, 2002.

Course Learning Outcomes:

To offer detailed knowledge of biomolecules for living systems

To understand sugars from monosaccharides to polysaccharides

To provide basic concepts of structural organization and characterization of proteins
To acquire knowledge on physicochemical properties and characterization of lipids
To understand the structure of DNA and RNA and their types

T S

c

<id T L W
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SEMESTER VI
CHEMISTRY PRACTICALS- A

COURSE CODE: CHES5.506P-CE 4)

CREDITS -02
Semester End Exam.: Max marks :50 TOTALTEGESIRES '-’j

(Two Hour each)

Potentiometri
c tit
L rations Inorganic synthesis and colorimetric experiments and lab techniques.

Course Obj
jectives:
The aim of this course is to develop practical skills of conductometric tltranorj

Major exercise: (15 Marks)
(A) Any two of the following experiments:
1. Determination of Hydroxyl value of a polymer/resm
2. Determination of iodine value of a polymer/ Resin
3. Determination of Saponification value of polyesters/Alkyl resin
4. Determination of carbonyl value of polymer/Resin
5. Determination of amine value of Polymer /resin
6. Determination of molecular weight of polymer by viscometry
(B) Minor exercise (10 Marks) -
Synthesis of following Organic Polymers
Preparation of nylon 6,6
Redox polymerization of acrylamide
" Preparation of urea-formaldehyde-resin
Preparation of Phenol -Formaldehyde Resin.

Precipitation polymerization of acrylonitrile

T TR S

Preparations of novalac resin/resole resin. . . -
(C) Minor exercise (10 Marks)

Lab technique
. 1. Polymer characterization: Identification of polymers By solubility tests.

2. Preparation of standard solutions.
3. Dilution of 0.1M to 0.001 M solution.
4

_ Calibration of Volumetric flasks, burettes, pipettes

jLearning outcomes: . d
O AN
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Understand the various concepts of synthesis of organic compounds.

* Learn methods of synthesis of organic compounds.

Y g N . . . .
Learn physical experiments using various instruments.

* Leamn preparation of solutions used in experiments of physical chemistry.

Suggested Books.

1. Vogel, A.l, Tatchell, A.R., Furnis, B.S., Hannaford, AJ. &
Smith, P.W.G., Textbook of Practical Organic Chemistry, Prentice-
Hall, 5th edition, 1996.

2. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-
Longman, 1960.

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

4 Ahluwalia, VK. & Aggarwal, R. Comprehensive Practical Organic
Chemistry, Universities Press.

5. A.L Vogel: Qualitative Inorganic Analysis, Prentice Hall, 7th Edn.

6. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-
Longman

SEMESTER VI
CHEMISTRY PRACTICALS-B

COURSE CODE: CHE5.506P-CE (B)

CREDITS 02 TOTAL LECTURES -30 |
Semester End Exam.: Max marks :50 (Two Hour each)

’ - -
Course Objectives: The aim of this course is to develop practical skills of conductometric titrations, Inorganic

s.;ynthesis, colorimetric experiments and lab techniques.

I'L Major exercise: (15 Marks)
' (A) Any Four of the following experiments:

1. Determination of cell constant of a given conductivity cell.

2. Determination of equivalent conductance of a weak electrolyte at different concentration
| and the dissociation constant of the electrolyte.

| 3. Study the kinetics of saponification of ethyl acetate by NaOH at two temperatures by

1' conductance measurements and hence determine the energy of activation of the reaction.

4. Perform the following conductometric titrafions: :
A\)/ QL
j /

v 3 667 \@@m’/ )

(} Scanned with OKEN Scanner



Strong acid vs, strong base
Weak acid vs, strong base

Mixture o-f strong acid and weak acid vs, Strong base
Strong acid vs. Weak base

ap op

5. i
Perform the fpllowmg potentiometric titrations:
(2) Strong acid vs, strong base
(b) \\feak acid vs. strong base
(c) Dibasic acid vs, strong base

(B) Minor exercise: (10 Marks)

'. Synthesis of following compounds (Any three)
1. Preparation of Hexaammine Cobalt (lii) Hexanitro Cobaltate (I1I)
2. Preparation Of Turnbull’s Blue.
3. Preparation Of Prussian Blue.
4. Preparation Of Bis (Dimethylglyoxamato) Nickel (II)
5. Preparation Of Hexaammine Nickel (II) Chloride
(C) Minor exercise: (10 Marks)
Laboratory techniques: _
1. Preparation of buffer solution and determination of their pH (Any five buffer

solutions)

o

Preparation of standard solutions.
Dilution of 0.1M to 0.001 M solution.
4. Calibration of Volumetric flasks, burettes, pipettes

)

Learning outcomes:
o Learn methods of synthesis of Inorganic compounds.
e Learn physical experiments using various»instrume‘nts.
e Leamn preparation of solutions used in experiments of physical chemistry.
Suggested Books.
1. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical
Physical Chemistry, R. Chand & Co.: New Delhi (2011).
2. A.L Vogel: Qualitative Inorganic Analysis, Prentice Hall, 7th Edn.

4 e
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SEMESTER VI
CHEMISTRY PRACTICALS-C

COURSE CODE: CHE5.506P-CE ©).

TOTAL LECTURES -30 |
(Two Hour each)

CRFDlTS -02
Semester End Exam.: Max marks :50

qualnzme a..-:l

Course Objectives: The aim of this course is to develop practical skills of organic synthesis,

quantltatwe estimation of Amino Acids, carbohydrates.

|

e — b

‘ Major exercise: (15 Marks)

(A) Any three of the following experiments: |
phenol by thin layer

1. Separation of mixture of o-and p-mtrophenol or o-and p-amino

Chromatography (TLC)
he amino acids present in the

i wture by paper
Separation and identification of t given mixture by pap

o

chromatography- Reporting the Rf values

. TLC separation of a mixture of dyes (ﬂuorescem ‘and methylene blue.

. Paper chromatographic separation of a mixture containing 2/3 amino acids

3

4

5. To determine the concentration of glycine solution by formylation method
6

il

. Estimation of glucose by Fehling’s solution. |
Determination of total sugar content by ferricyanide method (volumetric/colonmetnc

method).
[ 8. Isolation caffeine from tea leaves or coffee.

{ 9. Isolation of Piperine from black pepper.
10. Separation of monosaccharides: A mixture of D -Galactose and D- fructose by paper

' chromatographyusing 1= butanol: acetone; water -(4;5:1), spray reagent Aniline

f Hydrogen Phtahlate

. (B) Minor exercise (10 Marks)
‘ Synthesis of following organic compounds (Any three) .
1. Acetylation of aniline, /aspirin, /glucose

. benzoylation of aniline and phenol

2
3. Preparation of iodoform from ethanol and acetone
4

. Preparation of methyl orange / methyl red ;
W % 5

(} Scanned with OKEN Scanner



<)

Preparati ic aci
paration of benzoic acid from toluene (oxidation)
Preparation of aniline from nitrobenzene
Preparati i ili
paration of nitro aniline from m -dinitrobenzene

Preparation of paracetamol.

| Preparation of Aspirin.
‘C) Minor exercise (10 Marks)
1. i i
Tests to differentiate between reducing/ non reducing sugar.
2. Synthesis of Osazones.
3. Determination of protein by the Biuret reaction.
-4 Qualitative tests for amino acids
- Learning outcomes:

e Understand the various concepts of synthesis of organic compounds-

o Learn methods of synthesis of organic compounds.

Suggested Books.

1. Vogel, AL, Tatchell, AR, Furnis,

P.W.G., Textbook of Practical Organic Chemistry, Prentice

B.S., Hannaford, AJ. & Smith,
-Hall, 5th edition,

1996.
2. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman, 1960.

3. Ahluwalia, V.K. & Aggarwal, R. .Comprehensive Practical Organic

{' Chemistry, Universities Press.

4. Al Vogel: Qualitative Inorganic Analysis, Prentice Hall, 7th Edn.

G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman

5. Mann, F.

SEMESTER - VI

COURSE TITLE: SPOT TESTS OF CATIONS, ANIONS AND METAL POISONS

% COURSE CODE: CHE 5.5 06 T-CE-SEC-4

TOTAL LECTURES -30
(One Hour each)

|

'CREDITS -02 (Max.Marks -100) '
Internal Assessment: Max. Marks :70
'Semester End Exam.: Max Marks :30

| nstructions: Part-A will consist of 10 compulsory questions. The answer to each question should be limited
20 Marks

‘to a maximum of 50 words. Each question in Part-A will carry two marks.
Part-B will consist of 10 questions, al least three questions from each unit, Student must answer five
questions, selecting at least one question from each unit. The answer 10 each question should be limited to a

maximum of 200 words. Each question in Part-B will carry ten marks. 50 Marks
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Course Objectives: The aim of thi
e : this course is to i '
applications to metal, cation and anion analysis s to impart knowledge about spot tests, procedure, and its

Unit-I

introduction. : .
Chemical analysis, types of Qualitative inorganic analysis. Classification of

lanions & cati :
| cations into groups. Group reagents & reactions for cations only. Role of

Types of spot tests,

co i et . |
5 mplexation in identification of cations. Spot - Test Analysis: Definition,
d in spot

st procedures, special aids use

libasic principles, Advantages, and disadvantages, spot te
ianalysis. o ke

\
|

Unit-II

; Applications of spot tests in identification of some anions: principle, procedure, and
! U . .
t applications of spot test in identification of some anions ViZ

’ 1o Jectures)

| COs, S04, PO, SCN7, CI7, NOs™
Unit-IL

me cation of; Aluminum, cOppers Iron,’

Applications of spot tests in identification of so

zinc, Mn, Mg etc. spot tests to identify the various cations in a sample.

metal poisons: test and analysi
and biological

s of

|
‘ s of spot tests in jdentification of some

Application
various metals copper, cadmium, arsenic ,coba}t in m}ncrals, salts,
(10 lectures)

samples

| Reference:
1.Spot analysis,F. Feigel. A Anger

Learning outcome:
sumes that each chemical test for an ion is unique to that

The process of qualitative analysis as

‘ ion. The students will learn chemical reactions that are used in the anion, cation and metal

poisons spot tests.
Qqc
()

ca oo N
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