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BSc Semester 1 - g, BA/BSc/BCOm/BBA/BCA
emistry (Hons) with speclalization in Analytical Chemistry

Title of the Courge:

- 080-1; A =
Number of T ——-'11'__’“301 and Organic Chemistry = |

Theory Credits :;'mbor of lecture | Number of Number of practical
= | lours/ semester | practical Credits | hours/ semesters
: 56 ractied Sredl e
Content of Theory Course 1 56Hrs
Unit-1 .

Language of analylical chemistry Defini

and methods Classificalion of Gl\aln.c.,[un‘ of analysis, determinglion, Maasuremant. lechaques

recision, sensitly| chniques Choice of an analytical method - acouracy,
ge Tﬁchon iLDD)I \{-1:::1 “nglru:tivny. method validation Figures of meril of anaizucai methods and imit of
Enorn wl vagRR o .:lr\hlicahon (LOQ). linear dynamic range (warking range)

ndeterminate errors ab'ma:vnc.m data Limitations of analylical methods - Errors Determinale and
samples -mean. median. ooy O Telalive errer, minimization of errors, Stalisical reatment of finte
recression Bquation (leas! ea o, Slandard deviation and varlance, External standard calibration -
ed equation (leas! squares mathod), correlation coefficient (R

Numencal probiems

Basic |aboratory practices, calibration of

0lassware (pipette burelle and volumetric flask) Samping
g:i‘::af”?u:'equ;;sl- W:«Ghmq drying. dissolving Acrclt frga!menl. Rules of work in analytical laboratory
Chemical \aboralof‘?ﬂorlgmg Quantitative determinationd (volumetric and gravimetric), Safety n
handling toxic chemi Uies of fire prevention ano accidents, First aid. Precautions to be taken while
andling toxic chemicals concentrated/fuming acids and organic solvents,

Unit- 2 : "

Tirimetric analysis Basic principle of titrimetric an

‘ dlysis Classificalion. Preparation and dilution of
reagents/sclutions. Normality. Malarity and Mole fraction Use of NiVy= NaV; formula, Preparation of
ppm level solutions from source materials (salls), conversion factors.

Acid-base tinmetry. Titration curves for strong acid vs strong base, weak acid vs strong base and
weak base v8 strong -acid titratiéns. Titration curves, Quanlitative applications — selecling and
standardizing a tlrant, inorganic analysis - alkalinity, acidity. ;

Complexometric titrimetry. indicators for EDTA \itrations - theory of metal lon indicators, litration
methods employing EDTA - direct. “oack, displacement and Indirect determinations, Application-
determination of hardness of water
Redox tinmelry. Balancing redex equations, calculation of the equilibrium constant of redox reactions.
tiration curves, Theory of redox Indicators, calculation of standard potentials using Nernst equation
Applications ; ’

Precipitation titrimetry. Titration curves, tilrants and standards, indicators for precipitation tilrations
invalving silver nitrate- Volhard's and Monr's methods and their differences. i
Gravimetric Analysis: Requisites of precipitation mechanism of precipitation, Faclers influencing
precipitation, Co-precipitation, pas!-pregspilatnon. Advantages of organic reagenls over inorganic
reagents, reagents used in gravimelry (8-hydroxy guinoline (oxine) and dimethyl glyoxime (DMG)

Numerical problerns on all the above aspecls.

Unit - 3 14

Classication and nomenclalure of organic compounds, Hybridization, Shapes of organic molecules.
Influenice of hybridization on bond broperties.
Nature of bonding in Organic melecules
Formaltion of Covalent bond, Types of che

mical bonding; localized and deloc;allzud. coruélgahcn and
| cross conjugation, concept of resonance, electionic displacements: Inductive effect, Electromeric
effect cﬂoc:]a:?wnu and Hyper conjugation, cross conjugation explanation with examples. Concept of
resonance, aromaticity, Huckel rule, anli-aromalicity explanalion with examples. Strengths of Organic

' ' tudy with emphasis on factors effecting pK values, Relative strangth of

: arative s \ \
:::h:if E:d”:ro%?ﬂf: carboxylic acids-Acetic acid and chloroacetic acid, acetic acid and prapionic |

L 123 P 0@ = s
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r acid. acetic acid and Benzoic acid. Sterjc effac). :
echanlsms o 1 Organio Reactions Relallve Stabliity of rans and cis-2-butene.
:::::: . Tu:::s I?ﬂw:c;:;:mt)r':!:ﬁtgrj :?:;::2" and directions of reactions- curly arrows, formal
nucleophiles, nucleophilicity and basicily Tw::d ofh‘?,"’mhc Types of reagens-Elecirophiles,
sliminalion. fearrangement and pericyciic reactions. "’"“"?onm feaclions- substitution, addition,
Chemistry of Aliphatic hydrocarbons Carbon-Carbon Siama bm:ﬂh examples

L]

chemistry of alkanas. Formalion of gik
substitution, Halogenation- relallve leachw:yn::ﬁ ::roﬂ:twfi;“lmn' TRIETON (oo, FAR TG

Carbon-carbon pl bonds

formation of alkenes and alkynes by slim;

Saytzefl and Holmann eliminations 'Aam:‘o:'g?m"cmor::: .2:'.;: ?:UIECLI Esﬁueic::a ofm :13:0 ?o
propene Addition of haiogens to alkenes-carbocation and halonium ion mechansm Stersospecificity
of halogen addition. Ozenolysis mechanism - Ozanolysis of propene Addition of hydrogen haldes 1o
a.kgnes' mechanism, regioselectivily and relative rales of addition Hydrogenation, hydration
nydroxylation and epoxidation of alkenes, explanation with examples, 1,2 and 1 4- addition reactions

in conjugatea dienes. Diels-Alder reaction, All lic and i
propene, 1-butene 1-toluene and ethylbenzene. ' e

nit-4 '
U : 14
Nucleophilic substitution al salurated carbon. Mechanism i ?

of Sy’ and Su’ reactions wilh sullable
examples EnerQy profile diagrams, Steraachemistry and factors effecting S,' and S, reactions

Aromatic Electrophilic substitution reactions, Mechanisms, o and 1 complexes, Halogenation,

Nitration, Sulphonation, Friedel Crafts alkylation and ac lation with ism Activating and
oeactivaling groups Orientalion influence, Ortho-para mfo WS IR, S g

Aromatic nutieophilic substitution reaction. Sy and Benzyne Techanism with suitable exampies

Text Books

1 Vogels Temxtbook of Quanttative Chemical Analysis, J. Mendham, R.C Dé-mey. J.D Barnes and M J K
Thomas. 8" edition, Third Indian Reprint, Pearson Educalion Pvi.Ltd.(2007).

Fundamenlals of Analytical Chemistry, D.A. Skoog, D.M. West, Holler and Crouch, 8% edition, Saunders
Coliege Publishing, New York (2005)
Analytical Chemistry, G.D. Christian. 8™ edition, Wiley-india (2807)

Practical Volumetric Analysis. Peter A C McPherson, Royal Society of Chemistry, Cambridge. UK (2015)
Momsen. R N. & Boyd R. N Grjanic Chemistry, Dorling Kindersley (India) Pvt. Ltd (Pearson Education)
Finar, | L Organic Chenuslry (Volulne I). Doriing Kindersley (India) Pvi. Lid. (Pearson Education)
McMurry, J. E Fundamenitais of Organic Chemistry, 77 Ed, Cengage Learning India Editicn, 2013

Organic Reaction mechanism by V. K Ahluwalia and K. Parashar (Narosa Publishers)

QOrganic Chemistry by S. M. Mukherji, S. P. Singh and R. K. Kapoor. (Narosa Publishers)

10. A Guide book to mechanism In Organic Chemistry by Peter sykes. Pearson.
L .
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Formative Assessment

Assessment Occasion/ type Weightage in Marks
' 30

Iinternal Test

Sem End Exam ; o 70
100

Date Course Co-ordinator Subject Committee Chatr;_pg\rson

il » 42 » Y 9@ J2p
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Lo
content of Practical Course 1: List of Experiments to be conducted

—————

PART-A Analytical Chemistry

Calibration of glassware, pipette, burett
Determination of sodium carbon sk
Determination of alkali present in soaps/detergents

Determination of iron(l1) using potassi romate
Determination of oxalic acid us'la:g b

potassium permanganate solution
Standardization of EDTA solution and det
Determination of Fe** as Fe,0, lermination of hardness of water

Determination of Ni** as Ni(DMG), complex

flask.
ate and sodium bicarbonate in a mixture

e

" _PART-B Organic Chemistry

4

Selection of suitable solvents for Purification/Crystaliization of organic compounds.
Preparation of acetanilide from aniline using Zn/acetic acid (Green method).
Synthesis of p-nitro acetanilide from acetanilide using nitrating mixture.

Bromination of acetanilige (i) Conventional method and/or (i) with ceric ammonium
nitrate and potassium bromide (Green method).

Hydrolysis of methyl m-nitrobenzoate to m-nitrobenzoic acid (Conventional rmtlm!)
Synthesis of diazoaminobenzene from aniline (conventional method).
Preparation of dibenzalacetone (Green method).
Diels Alder reaction between furan ‘and maleic acid (Green method)

= 59 13
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c Snmulor 1 = Chomistry (Hons) with spocialization in Analytical Chemistry

Title
of the Course; OF.1; CHEMISTRY IN DAILY LIFE

Numb :
'T"‘W!';rc'::m I““"‘hlr of lecture | Nufmber of Number of practical

3 !! | hours/ semoster practical Credits ho_unq' anc:_tou

[ 42 I, ‘ 42

e a=—.__Lontent of Theory Course 1 AZHrs
Unit = 1 - - 3
e

Dalry Products '

arg g ﬁﬂllhgﬁ:,:r:;‘::m;gl Mk

aeteciion o ehiory i Wt

alconnlic I.‘evgqi““

Food addit .

propionates ::!'b‘al;sml;'l‘:l:l:::: ANd comtaminants- Food presarvatves ke Donzostes

AN SOCIUM Syclamale Flavan \'; Artilicial ewenlaners Aspailama, saccharnn, duicin, sucrpiose
BoVaniline alkyl ostary Ut flavors), and monosodium glutamate

ani mitke pragucts Analysis ol fal CONERL Mnerals |5 miks
o nmitk Haverages Anulysis of calfeing in coffey and tes
FETRR chioial fyaram v totdy. delerminaiion of met BEORG 1 e

Artificial tood eelorants: (og) 1y

pesticide residuas n foud Y8 and non-paimitted colors and metaflic saks Anafysi of
Unit - 2 14
X 61 b .
x:‘.\r}‘:n’ Caa‘usmcatmn and Nomenc|aturg Soutcan, deliciency diseases, and struclures of Vilamn
Ol and fats’ Campostion o1 i i€ & Viamin K ‘
osition of edible oils, detaclio Tosts |
adulterants like argemone ol ﬂﬂ'd mineral oils Ha|ph:n?:,,‘:ww THPNRIRL O U SO St et
::;_pzet Datergents. Definition. classification, manufacturing of soaps and detargents. compesiticn
Uses
Unit-3 1 14
Chomical and Renewable Energy Sourcu‘ X

principles and applications of pririaty & secondary batteries and fuel cells Basics of solar énergy
fulure energy storer »

Polymers: Basic concep! of polymers classification and characieristics of polymars Apglications of
polymers as plastics in electronic automobile components, medical flelds, and agrospace maternals
Problems of plastic waste managemen! Siralegies for thg development of environment-friendly
polymers

Text Books

|. 8. % Sharma: Int_rodu::fl.lon todndust-fal Chemistry, Goel Publishing, Meerut (1598)
1, Medicinal Chemistry- Ashtoush Kar. .
). Analysis of Foods — H.E Cox: 13

4, Chemical Analysis of foods - H £ Cax and Pearsan.

5. Foods: Facts ard Principles. N. Shakuntala Many and 5. Swamy, 4"ed. New Age International (1998}

b, Physical Chemistry = P ) Atkins and J. de Paula - 7"€d, 2002, Oxford lf:“““& Press

. Handbook on Fertilizer Technalagy by Swaminathan and Goswamy, 67 ed. 2001, FAL

8 Organic Chianistry by | L Finar, Vol 1 &2. 9. Polymer Sclence'and Technalogy. I, R. Ficed [Prentice Hall

-t
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gsc Semester 2 - Chomlstry (Hons) wit

' h $pecialization in Anal | Chemi
Title of the Course: DSC - 3. INORGANIG Ak nalytical Chemistry
Ramber ol | Number ot o s ND PHYSICAL CHEMISTRY - |

| hours/semester oot of

= practical - Number of practical ]
4

hours/ semesters 'Rl
. 56 '

56Hrs
-1
ynit~ ”

ity Princioe” TO0EN 810M. Wave mechanics: de
wave equation, significance of ys ang ° Quantum r?u:n;::: gnd tolcance. Schrsginger's
Normalized and orthogonal wave functiong Sian of wave functions. Radial and anguiar

wave functions for hydrogen aorm Radial and angyar distri &es
and f orbitals. Contour boundary ang probabiliy diglgmmg_t ibution curves. Sh ofs p.d

paul's Exclusion Principle,

4 3Q), effective nuclear char
' lles. Variation of eflect ‘o -
Table

Unit-2

14
s. p. d and f-block elements, the

| " .
following properties of the alemanls.o\ﬂﬂh11?;:2r:r'\c':e{ll::*:n?:t;x‘::::,:':_;u“m ol i
(8) Atomic radli (van der Waals)
(b} lonic and crystal radii
(c) Covalent radii

(@) lonization enthalpy, successive ionization enthalpies and factors affecting ionization
energy Agplications of ionization enthalpy.

(&) Electron gain enthelpy, trends of electron gain enthalpy,

{f) Electronegativity, Pauling's/ Mulliken's/ Allred Rachow's/ and Mulliken-Jaffé's

slectronegativity scales. Variation of electronegativity with bond order, partial charge,
hybridization, group electronegativity.

Trends in the chemistry of the compounds
and halides) are to be discussed.

Unit.3

of groups 13 to 17 (hydrides, carbides, oxides

14

Elementary aspects of kinetic theo

ry of gases, Ideal ant real gases. Boyle temperature
(derivation not required), Molecular velocity, collision frequency, collision diameter, Collision

“ress section, collision number and mean free path and coefficlent of viscosity. calculation
o' 0 and n, variation of viscosity with temperature and pressure.

Maxwell's Boltzmann distribution law of molecular velocities (Most probable, average ang
ool mean square velocities). Relation between RMS, average and most probabie wlomy
and average kinetic energies. (Mathematical derivation not required), law of equipartition of
energy.

Behaviour of real gases: Deviation from ideal gas behaviour. Compressibiiity factor (2) ang
s variation v:t: gra::s_ure for different gases. Causes of deviation from ldm behaviour
Eﬂﬂ Waals equation of stat (No derivation) and application in explaining real gas
beh

aviour. Critical phenomena - Andrews isotherms of CO;, eritical constants and M‘H




’umuutmn from van der Waals squation Continy
NWHC‘I pfob"m. ‘ w of m' "'“ of Mm siates

Liguid State

gurface Tenslon: Definition ang (i determinaton
lemperalure and solute on surface tension UE0 Waisgmometer efec "
viscosity Definition, Coeficient of viscosity Determination viseasity

Oswald viscometer Effect of tompqm e, | " of & fiquid using
iermolecular farces , ¢ WO, shepe of molscules and
Refraction Specific and molar refraction. advent

refractive index by Abbes Refractometar vy Ostermivianion of
additive and constitulive propenies

parachor: Definftion, Atomic and siruciure rachor, Elucidation structure of berizens
and benzoguinone. Viscosity and moilwi:: tlruouz Molar m“ ; dw
constitution -

Numerical Problems

Unit - 4 (
Liquid Crystals

Explanation, classification with examples- Smetic, nemalic, cholesteric, dics shaped and

polymeric. Structures of nemalic and cholesleric phases-molecular et

angements in
nemalic ana cholesteric liquid erystals. Applications of liquid ctystals in LCOs and thermai |
sensinq

Solids’

Forms of solids: Unit cell and spac':a lattice, anisotropy of crystals, size and shape of
crystals,

Laws of Crystallography: Law of conslancy of interfacial angles, Law of rational indices, Law

of symmetry (Symmetry alemanls} Crystal systems, Bravais latlice types and Ionumcam
of lattice planes.

Miller indices and its calculation, X~Ray diffraction by crymls: Bragg's law and derivation of
Bragg's equation, Single cryslal and powder _diffraction methods. Defects in crystals,
glasses and liquid crystals. Numerical problems.

Distribution Law )

Nernst Distribution Law - Statement and its derivation. Distribution oona!ant “factors
affecting distribution conslant, vaﬂdlty of Dislribution Law, Modificalion of distribubion law
when molecules undergo a) Association b) Dissociation. Application of Distribution Law in
Solvent extraction. Derivation for simple and multiple extraction. Principles of distribution
law ih Parkes Process of desilverisation of lead. Numerical Problems.

14

TBﬂ Books »

Conciée Inorganic Chemistry J D Lee, 4™ Edn, Wiley, (2021) 3

Fundamentals Concepts of Inorganic Chemistry, Vol 1 and 2, 2™ Edition, Asim K Das, C8S
Publishers and Distributors, (2013)

Basic Inorganic Chemistry, F A Cotton, G Wilkinson and P. L. Gaus. 3" Edition. Wiley. India
Inorganic Chemistry, 2" Edn. Catherine E. Housecroft and A.G. Sharpe, Pearson Prentice Hall .
(2005) :
Atkins Physical Chemistry.8" Edition, Peter Atkins & Julio De Paula Oxford University Press.
Pnysical Chemistry by Samuel Glasstone, ELBS (1862).

Armpnokumcmmmry A S Negl & SCMNMMOWW

Principles of Physical Chemistry, Puri, Sharma & Pathania, Vishal Publishing Co. .
AdePmmmhnmmeLsm OP mmmmuummm_ ‘

10, mi’mm Gurdeep Ra). Goel Publishing House (2018)

ee NoO®m A N
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F,rmatlvo Assessment

pssessrpont Ocession tyde ' _Waightage i Marks

Internal Test , 30
Sem End Exam : i r

. 70

o Total ' 100

- 1
Date Course Co-ordinator Subject Committee Chairpersort

Content of Practical Course 2: List of Experimients to be conducted

PART-A Inorganic Chemistry
TITRIMETRY g

1. Determination of carbonate and hydroxide present in a mixture.

2. Determination of oxalic acid and sodium oxalate in a given mixture using standard KMnO./NaOH
solution ,

Standardization of potassium permanganate solution aad determination of nitrite in a water
sample ; i

Srandardization of silver nitrate and determination of chlortﬁe In a wajer sample
(demonstration} " M

5. Determination of alkali content in antacids - Eda %’1«

B. Determtnluon of chlorine in bleaching powder miMmc meﬂmd

.; o
GMWMETHY . iRt o S i"ﬁ% -
1. Determinationof Ba’" as quo, =
2, Dg&rminat ono_'u as CuSCN' 1 R "'JM

. PART-B Physical Chemistry
i Safety Practices in the Chermslry Laboratory, Knowledge aboul comman ioxic chemncais and
safety measures in their handling, cleaning and drying of glassware's :
Determination of density using specific gravity bottle and viscoslty of liquids using Ostwald's
viscometer (Ethyl acetate, Toluene, Chloroforh, Chlorobenzene or any omer n@;‘;hazardous

N

Study ?at the variation of viscosity of sucrose solution with the concentration of a sb!uw
Doterminauon of the densily using specific gravity bottle and surface (ension of liquids using
Stalagmometer (Ethyl acetaté, 'Toluene, Chicrobenzene, any. pmer non-hazardous liquids™
Study of variation of surface tensfon of detergent solution with concentration.

Determination of specific and molar refraction by Abbes Refractometer. (Ethyl acetate,
Methyl acetate, Ethylene Chloride)

Determination of the composition of liquid mixture by refractometry. (Toluene & Alcohal,

Water & S
i of)parmlonid tribution coefficient - ) Acetic acid in water and eyeloheny\ij
Acetic agid In Water and Butanol, iil) Benzoic acid in water and toluene.

~ oun s

'P

»
.
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B¢ gemester 2 = Chemistry (Hons) with speciallzation |

. naA '
ritle of the Course: OE = 2: Molcules of Life nalytical Chemistry
Number of N
| Number © umber of lecture | Number of N
 Theory Credits | hours/semester | practical Credi oy i e
g T redits | hours/ semesters
3 . 42
Content ]
L ent of Theory Course 2 42 Hrs
-1

Unit 14
Carbohydrates

Crassification of carbohydrales, reducing and non-reducing sugars, General properties of
glucose and fructose, their open chain structures. Epimars, mutarotation and anomers

Linkage bezwun monosaccharides, structure of disaccharides (sucrose, maltose, laclose)

and polysaccharides (starch and cellulose) excluding their structure elucidation,

amino Acids, Peptides and Proteins

Classification of amino acids, Zwilterion structure and Iscelectric point. Overview of
Primary. Secondary, Tertlary and Quaternary structure of proteins. Determination of
pnmary structure of peptides.

Unit- 2 14
Enzymes and correlation with drug action

Mechanism of enzyme action, factors affecting enzyme action, Co-anzymes and cofaclors

and their role in biological reactions, Specificity of enzyme action (including
stereospecificity),

Enzyme inhibitors and their impartance, phenomenon of inhibition (Competitive and Non
competitive inhibition including allosteric inhibition),

Drug action-recepter theory, Structure-activity relationships of drug molecules, binding

role of ~OH group, -NH; group, double band and aromatic ring

Lipids :

Introduction to lipids, classification. Biological importance of triglycerides, phospholipids,
glycolipids. and steroids (cholesterol).

Unit - 3 14
Nucleic Aclds

Components of nucleic acids: Adenine, guanine, thymine and cytosine (Structure only).
other components of nucleic acids, Nucleosides and nucleotides (nomenclature).
Structure of polynuciectides; Structure of DNA (Watson-Crick model) and RNA (types of
RNA), Genetic Code, Biological roles of DNA and RNA: Replication, Transcription and
Translation.

Concept of Energy In Biosystems

Calorific value of food. Standard caloric content, of carbohydrates, proteins and fats.
Oxidation of foodstuff (organic molecules) as a source of energy for cells. Introduction o
Metabolism (catabolism, anabolism), ATP: the universal currency of cellular energy, ATP
hydrolysis and free energy change. Conversion of food into energy. Outline of catabalic
pathways of Carbohydrate- Glycalysis, Fermentation, Krebs Cycle. Overview of catabalic
pathways of Fats and Proteins. Interrelationships in the metabolic pathways of Proteins,

Fats and Carbohydrates.




’;,t pooks

(]

1. & Boyd, R, N. Organic Chemistry, Dorling Kindersiey (indis) P, Ud. (Pearson

y morrison, R
" gducation) ;
3 Finor, 1 b Orgonfc Chemistry (diume 1), Dorling Kindersley (India) Put. Lud, (Pearson Education).
3. Finer, | L. Organic Chemistry (VoluMe 2), Dorling Kindersiey (india) Pv1. Ltd. (Pearson Education).
" neison, 0. L & Cox, M. M. Lehninger's Principles of Blochemistry 7th £d,,
g WoH freeman, Berg, M., Tyrnoceko, JiL. & Stryer, L Blochemistry. , 2002.
L]

References _
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pormative Assossment

Assossmeont Occasion/ type ' Woightage in Marks

internal Test ' o 10
Sem End Exam 70
Total 100
Date Course Co-ordinatof Subject Commitiee Chairperson

o 12 W ;r-,;@;'/' 5 %2 ¢
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Government of Karnataka
Department of Collegiate Education
GOVERNMENT COLLEGE, KALABURAGI
(AN AUTONOMOUS INSTITUTION)

Department of Chemistry

vy

-

Proceedings of the Board of Studies in Chemist U

The meeting of the Board of studies (UG) in Chemistry for the academic year 2022-23 was held
on 17-10-2022 at 10.30 AM in the department of Chemistry, Government College, Kalaburgi
(an autonomous institution). The committee discussed on draft syllabus (revision/new) of
undergraduate courses of Chemistry of B.Sc¢ Il and 1V semester of NEP, (DSC-3 and DSC-4)

and approved as below.
' Program | Course code | Course Name Revision/ | % of | Remarks |
Name New Revision
course | in case of
revision
. B.Sc. 111 SEMESTER
B.Se. | DSCT-3 Analytical & Organic Chemistry [ New | 100
=11 Course
5 DSCP -3 Analytical & Organic Chemistry New 100
Practical Course
DSC -3 Atomic Structure, Bonding and New 100
OPEN Concepts in Organic Chemistry Course
ELECTIVE [
B.Sc. IVSEMESTER -, §
BSe. [DSC4 Inorganic & Physical chemistry- | New 100 Sl
11 Course |- o
DSC -4 Inorganic & Physical chemistry New 100
Practical ' Course
DSC 4 Electrochemistry, New 100
OPEN Corrosion and Metallurgy Course
ELECTIVE e

MEAD OF DEPARTMENT

. .. > w/ W DEFARTMENT OF CHEMISTRY
@ﬁ L L_ ¥ 3 b4 Gowt. College {Autanomous)
g KALABURAG)
‘ L]




5 l :E Government of Karnataka

['= j Department of Collegiate and Technical Fducation
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GOVERNMENT COLLEGE, KALABURAGI
(AN AUTONOMOUS INSTITUTION)
tment of ist

_ B.Sc. 111 and 1V Semester NEP syllabus with éffect from 2022-2023 on wards

X Th te
DSC-3 : Analytical Chemistry-11 28hrs
Unit - | : Quantitative analysis 14 hrs
Unit -1 : Separation Method 14 hrs
DSC-3: Organic Chemistry-11 28hrs
Unit -111 : Reaction lnlmmdllm 14 hrs
Unit -1V : Stereochemistry of Organic Compounds I14hrs
DSC-3 : Laboratory Coursec-11 S6hrs
Pan-A : Analytical Chemistry-I 28hrs
Pan-B : Organic Chemistry-11 28hrs
OE-3 : Atomic Structure, Bonding and Concepts in Organic Chemistry 42hrs
Fourth Semester
DSC-4 : Inorganic Chemistry-11 28hrs
Unit - | : Structure and Bonding-I 14 hrs
Unit -1 : Structure and Bonding-11 14 hrs
18hrs
1. First law of Thermodynamics
2. Second law ufThmmdylm] !
3. Third law of 'lhmnod)'nﬁu :' .
4. Surface Chemistry L 14hrs

 1.Chemical Kineties 1




TEACHING HOURS

Scemester Theory - Practical .
T DSC-111 and DSC-1V 4 hmgailfwuk 2x2 hours/w
OE- 111 and OE- IV 3 hours/week

SCHEME OF EXAMINATIONS:

. There shall be one question paper each lor B.S¢. DSC-111 and DS@WL& |

Examination

- sty _

2. There shall be one question paper each for B.Se. OE- 11l and OE- IV Semeste
Examination

3. In addition there shall be Practical Examination as per the Autonomous com.-mmm'

n et E
| bo e -

existing from time to time. e
il L
SCHEME OF MARKING i !,._,,1 f
Semester Theory Exam hours | Marks | Internal Au-mllltf ,iﬁlﬁﬂu—'
DSC-11l and DSC-IV | Paper—3.4 | 230 hours | 60 marks Wmarks | 100marks
OE- llland OE-TV | Paper-3 4 | 2.30hours | 60 marks 40 marks 100 marks

Hmmwmuhﬁ:w

E_;ptﬁmml




L LTI
The committee also approved the syllabus of above course,

To approve the Pattern of Question Paper DSCT,

It is resolved to adopt the following pattern of question paper.

Scheme of Examination:

1. There shall be one question paper each for B.Se 111" and ™
2. In addition, there shall be Practical Examinations as
existing from time to time,

semesters in Chemistry
per the Autonomous Regulations

Question paper pattern:

Each question paper shall contain three sections (Section-A, Section-B and Section-C) &
Mlmmum ONE question from each unit should be taken.

HI™ and IV" Sem DSC-3 and DSC-4 ;

Section —A: (05 x 2 = 10 Marks) - Two marks seven questions given, candidates has to answer
Thy five questions.

Section— B: (04 x 5= 20 Marks) Five marks six questions to be given, candidates has to answer
any four questions.

Section—C: (03 x 10 = 30 Marks) — Ten marks five questions to be given; candidate has to
answer any three questions.

ELE L L R L L LY

The committee also approved the syllabus of above courses. -
To approve the Pattern of Question Paper OE.

It is resolved to adopt the following pattern of question paper.

Scheme of Examination: OPEN ELECTIVE {OE}

There shall be one question paper each for B.Sc 111" and IV" semesters in Chemistry

Question paper pattern:

Each question paper shall contain three sections (Section-A. Section-B and Section-C) &
Minimum ONE question from each unit should be taken. _

1™ and IV"® Sem OPEN ELECTIVE (DE): v

Section —A: (05 x 2 = 10 Marks) — Two marks seven quumunlg:m candidates has to answer
M: qu;?i:ﬂ“: x 5 = 20 Marks) Five marks slu questions to be given, candidates has w
answer ions,

smm-éf E;q;u?; 30 Marks) - Ten m-:ka five qmiom to be giveu. candidate has to
answer any three qumiuns

- ¥ @M /2 wa @@ﬁ%&/«&f
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DSC-3: Analytical and Organic Chemistry-I1
Contact Hours: 56 Work load: 4 Hrs/Week. Credit Points: 4 7
Evaluation: Continuous Internal Assesment-40 Marks

Semester End Examination-60 Marks
‘ourse Objectives:

1) Interrelationship among frequency, wavelength and wave number and importance of

validation parameters of an instrumental melhod will be taught

Principle, instrumentation and applications of spectrophotometry, nephelometry and
turbidometry will be taught

Fundamentals of separation methods and principles of paper, thin layer and column
chromatography will be taught

Principle, types and applications of solvent extraction will be taught

Principle and mechanism of ion-exchange, types of resins and domestic and industrial
applications of ion-exchange chromatography will be taught

6) The concept of mechanism and its importance will be taught to the student

7) Concept and importance of intermediates in organic chemistry will be taught taking
proper examples

B) The various techniques for identification of reaction mechanism will be taught to the
student taking proper examples

9) Concept of siereochemistry and its importance will be taught.
10) The various projection formulac and the techniques of designating the molecules into R, S,
D, L will be taught taking proper examples !
11) The theory and concept of Cis-, Trans- isomerism and its importance and the techniques to
differentiate between them will be taught taking examples
Course Specific Outcomes |

2)

4
5)

After the completion of this course, the student would be able to

1) Understand the importance of fundamental law and validation parameters in chemical

analysis |

2) Know how different analytes in different matrices (water and real samples) can be

determined by spectrophotometric, nephelometric and turbidometric methods.

3) Understand the requirement for chemical analysis by paper, thin layer and column
chromatography. Apply solvent extraction method for quantitative determination of metal
ions in different samples

4) Utilize the ion-exchange chromatography for domestic and industrial applications

5) Explain mechanism for a given reaction, , L

6) Predict the probable mechanism for an reaction. Explain the importance of reaction

intermediates, its role and techniques of generating such intermediates.
7) Explain the importance of Stereochemistry in predicting the structure and property u_m‘;‘

organic molecules, '. Nt _
8) Predict the configuration of an organic mnlm!ln and able to designate it.
9) Identify the chiral molecules and predict its lh";'lml nfiguration:




Unit-I e

Quuntitataive anulysis-Instrumental meth
Flectromagneme spactrum, absoeptivn ol u:lm.lmnuuncm. mﬁuﬁ ”i
frequency. wavelength, wave number Beer's l*w Bltﬂmmw
lBeer's Lo, limitations, cunsimmm of t.nlibtulmrl [ﬁiph {qu
coneentrution), Evaluation Procedures- slandn‘-.l addition, Inllmﬂl-~ ndard
pammeters-deiection limits, sensitivity. :Iwmm{cflineuriiy rnrrg#.*

E

ond double beam spectrophotomgters, qulnlllalwn applications u?
Fe. Mo. Cu. Ti and PO4%") and numerical problems on uppliud{m.ﬁﬁ

Nephelometry and Turbidimetry:Introduction, principle, insmuhm
turbidimetry: ¢ffects ol concentration. particle size and wavelunﬂ un

Scparation methods

Euud.mcntuls of chrumnmgmphy vieneral dmripuﬂn. deli nium.



Unit-111

Reaction Intermediates: Generation, Stability and Reactions of,

)) Carbocations: Dienone-phenol and Pinacol-Pinacolone Rearrangement.

1) Carbanions : Perkin Reaction, Aldol condensition, Claisen-Schmith condensation.
i) Free Radicals : Sandmeyer's Reattion

) Carbenes and Nitrenes: Singlet and Triplet states, their relative stability and reactions
v) Arvnes: Formution, detection ete. 8 hrs
Methods for ldentifying Reaction Mechanism:

Product En:ih'siﬁ., Isolation and [dentification of Intermediates, Stereochemical Evidences, Effect
of Catalyst, crossover Experiments, Isotopi¢ studies, Kinetic Studies, 6 hrs

Unit-1V

Stercochemistry of Organic Compounds:

Fischer projection, Newmann and Sawhorse projection formulae and the interconversions.
Geometrical isomerism : Cis-trans and syn-anti isomerism, E/Z notations with C.LP rules.
Optical Isomerism : Optical activity, Specific rotation, Chirality/Asymmetry, Enantiomers,
Molecules with two or more chiral centres, Diasteroisomers, meso structures, Racemic mixtures
and Resolution, Relative and absolute configuration, D/L and R/S designations

14 hrs
References:

1) Fundamental of Analytical Chemistry, D.A. Skoog, D.M. West, Holler and Crouch, &
edition, Saunders College Publishing, New York (2005).
2) Analytical Chemistry, G.D. Christian, 6" edition, Wiley-India (2007).
3) Quantitative Analysis, R.A, Day and A L. Underwood, 6th edition, PHI Learning Pwvt
Ltd New Delhi(2009). '
4) Vogel's Textbook of Quantitative Chemical Analysis, J, Mendham, R.C. Denney,
1.0 Barnes and M.J K. Thomas, 6" edition, Third Indian Reprint, Pearson Education
PvLLtd.(2007). _
§) Organic Reaction Mechanism by V.K.Ahluwalia and R.K.Parashar (Narosa Publishers)
6) Organic Chemistry by §, M, Mukherji,S.P.Sinh nnd It.lff.hpourmm Publishers)
7) Morrison RN and Boyd R.N,Omwicﬂlnmis;mﬂmimu
= Kindersley (India) Pvt.Ltd.(Pearson Education) .
8) Finar LL,C::;min g‘hunimwnlm I); Finar LL (Volume I1) Stereochemistry and the
~Chemistry of Natural Products.Dorling Kindersley(India)Pvt.Ltd.(Pearson Education)
9) Kalsi P.S.Stereochemistry,conformation and Me?huﬂam.lhw age Ium:ﬂnnd

L. s
10) Eliel E.L and wilenS.H,Stereochemistry of

§ agyls (24908




Credit Points: 2 &
Evaluation : Continuous Inhrntl Mnllll_m*
Seuutarli'.nd Enulntluh marks

Course Objectives il

1) To impart skills related to preparation o } stock !m!; f" ol
instrumental methods ‘

2) To know the principle of colorimetric analysis and nu

3) To understand the chemistry involved in eulurimutnnd

4) To determine Ry values of different metal jons present ina.

$) To impart knowledge on the importance af fl.mlinnul groups in

6) Techniques to identify the functional groups in an compound b;
chemical tests |

7) To record its melting point/boiling point. ,

8) To prepare suitable derivative for that mmpomd and to characterize it.

Course Specific outcomes s

After the completion of this course, the snldmtwouldbuhle'tn' LSty

1) Understand the importance of {muumentnl meﬂmdifn titat

2) Amt}‘ colonmﬂrlc mothud.! fur m '




S1. No. Name of the Experiment | Hours
PART-A (Analytical Chemistry)
| Identify and separate the sugars present in the given mixture by paper 2
chromatography.
2 Determine the specific rotation of cane - Sugar solution using polarimeter B
3 Colorimetric determination of nickel using DMG solution 4
4 Colorimetric determination of titanium using hydrogen peroxide 4
s Colorimetric determination of nitrite in a water sample (diazo coupling | 4
Reaction/Griess reagent
6 Colorimetric  determination  of phosphate  as  ammonium 4
N phosphomolybdate .
7 Determination of R values of two or three component systems by TLC 2
8 Separation of different metal jons by Solvent extraction of iron using 4
oxine solution (demonstration)

PART-B (Organic Chemistry)

Qualitative analysis of mono and bifunctional Organic compounds such as

Benzoic acid, Salicylic acid, p-Nitro benzoic acid, p-Chloro benzoic acid

a-Napthol, B-Napthol, Resorcinol, o-Nitrophenol, p-nitophenol

Aniline, o-Nitroaniline, p-Nitroaniline, p-Toluidine, p-Chloroaniline,

Benzaldehyde, Acetanilide, dichlorobenzene Ethyl  Salicylate,

Salicylaldehyde, Acetophenone, p-Dichlorobenzene, p-Nitro toluene,

Benzamide etc.

l. Vogel's Texibook of Quantitative Chemical Analysis, J. Mendham, R.C. Denney,
1.D.Bames and M.JK. Thomas, 6th edition, Third Indian Reprint, Pearson
Pvi. L, 2007 . e it e,

2. Vogel's Textbook of Practical Organic Chemistry, Including Qualitative Orga

__ analysis, A.l Vogel and B.S. Furniss, Lonﬂﬂnln Publl!hqg, MS ﬂ?i :

& p ]| —




B.Sc. Semester I11 = Chemistry (Hons): Analytical/ Organic/ Inorganic/ Physical Specialization

Contact Hours: 42 Work load: 3 Hrs/Week. Credit Points: 3

Evaluation: Continuous Internal Assesment-40 Marks

Semester End Examination-60 Marks
. Atomic Structure, Bonding and Concepts in Organic

Title of the Course: Open Eelective-3
Chemistry

Course LT H

To develop an understanding of principles of Atomic structure

To know the importance of quantum numbers, writing of electronic configurations and
representation of orbital's

To develop an understanding of the periodic trends

To understand the nature of bonding and to predict the shapes of molecules

To construct MO energy level diagrams and predict the properties of molecules

To understand the formation of sigma and pi bonds and the bond strength. >

To study the classification of organic reactions :

To learn nomenclature preparation and reactions of alkanes, alkenes, alkynes and stability o

alicyclic compounds

COURSE CONTENT

Unit I: Atomic Structure and Periodic Properties
History of an atom. Idea of de Broglie matter waves, Heisenberg uncertainty principle. Schriding.-

wave equation, significance of wave functions, Bohr’s model of hydrogen atom and its limitation:
Quantum numbers and their importance, atomic orbitals and shapes of s, p, d orbitals , Mui:-
electron atoms, Aufbau and Pauli exclusion principle and Hund's multiplicity rule- Electron.
configurations of the elements (atomic no, up to 30), effective nuclear charge and shiclding.

08 Hrs

L

Periodic Properties ;

Atomic radius, Covalent, ionic and van der Wial radii-explanation with examples. Definition -
« .y . . . b i E rom a2

gmodz::ty ::1 the I‘oliﬂ\;;ngf%mpentn - fonic radii, ionization potential, electron nfﬁm?: s

iam‘ s fﬂ t}n'mctho of determination of electronegativity. Factors affecting the n\:h::

:Jn il; : Chemical Bonding
onic Solids- lonic structures(NaCl, CsCl, TiO; ZnS). radius rati P o .

miation of st e, e ey nd B byl sovatin o s
ofjonic solids, polarizing power and polarisability of ions, Fajan's rule and mﬂ&mq‘m bos

fo"d'k".m"d - Valence bond theory and its limitations, directional char g
cone, various types of hybridization with examples and shapes of simple
?;Egm of NH]: Iy, Iy, SF4, CIF,, IFs ICly! and H 0 using mph
im‘ R) theory, linear combination of atomic orbitals (LCAQ), ".IH:._-[ 3
bonding molecular orbitals, physical picture of bo o Sondiig, nombonding
J'Lppllﬂﬁnm ‘Mqthmry m 41+ di \ _ ﬁ.ll'aﬂi""

: to explain the stabili MR i
hetero dinuclear (NO and CO) molecules, cml;j?n: :lf M. n‘w: :

P
-
']

< '..-“ y




Metallic band-ﬁ_'u electron, Band theory-electrical propertics of metals, semiconductors and
insulators. Weak interactions ~ Hydrogen bonding and its consequences, van der Waals forges.
' 03 Hrs

Unit TT1:
Bonding and molecular structure and hydrocarbons PR
Bonding and molecular structure: Introduction to organic chemistry atomic orbitals,sigma and pi

bond formation-molecular orbital [MO]method,sp,sp’and sp’  hybridization,bond length,bond
dissociation energies and bond angles(open chain and cyelic compounds).Electronegativity and
polarity of the honds.Classification and reactions of organic compounds{with examples).

07 Hrs

Alkanes, Alkenes and Alkynes

Definition, Nomenclature, preparations (any two methods)

Reactions: Electrophilic, nucleophilic and free radical addition reactions

Alicyelic compounds:

Nomenclature, preparation and stability of cyclopropane, cyclobutane, c¢yclopentane and

cyclohexane. 07 Hrs

Reference Books:

Concise Inorganic Chemistry, J. D. Lee, ELBS,1996.

Inorganic Chemistry, A. K. Das

Inorganic Chemistry: Principles of Structure and Reactivity, Huheey, J. E., Keiter, E.A., Keiter,

R.L. & Medhi, O. K.PearsonEducationlndia, 2006,

4. Inorganic Chemistry, Shriver,D.F.&Atkins, P.W.Oxford UniversityPress,

5. Schaum's Outline Series Theory and Problems of Organic Chemistry.SI (metric) edition Herbert
Meislich, Howard Nechamkin and Jacob Sharefkin,

6. Organic chemistry. Robert T Morrison Robert N. Boyd, 6thEdition

Ll S

7. Organic Chemistry Volume-1, L.L.Finar

On completion of the course the student will learn and be able 10 understand/explain

® The concept of atomic structure, significance of quantum numbers, filling of electrons of
atoms/jons in various orbital's as per rules

® The trends jn periodic properties

® The structures of ionic solids, applications of B-H cycle, solubility of compounds and

consequences of polarization of ions

® The shapes of molecules/ions based on VSEPR thm-y

®  The construction of MO energy level diagrams and prediction of properties of moleculesfions
like bond order, bond energics, bond lengths and magnetic properties. |

®  The formation of sigma and pi bonds and the bond strength

®  The classification of organic reactions
® Nomenclature preparation, and reactions of alkanes, alkenes, alkynes and stability of alieyclic




CHEMISTRY
- DSC-4: Inorganic and Physical Chemistry-I1
Contact Hours: 56 Work load: 4 Hours/Week. Credit Points :4

* Evaluation: Continuous Internal Assessment -40Marks
Semester End Examination -60 Marks

Course Objectives:

Students leamn about

Different types of bonding in molecules/compounds/ions ;
The structures of molecules/compounds/ions based on different models/theories

l

3. Properties of compounds based on bonding and structure

4. The fundamentals of thermodynamics including the laws, the concept of entropy and fre.
energy functions and their applications.

3. The concepts of surface chemistry, catalysis and their applications.

6. The theoretical and experimental aspects of chemical Kinetics including basic theories .
reaction rates and methods of determining order.

7. Electrochemistry dealing with electrolytes in solution. Conductance measurements and
applications. Concept of ionic mobility and their determination,

Course outcomes: After the completion of this course, the student would be able to

|. Predict the nature of the bond formed between different elements

2. Identify the possible type of arrangements of jons in ionic compounds

- Write Bom - Haber cycle for different jonic compounds

- Relate different cnergy parameters like, lattice energy, entropy, enthalpy and salvation
energy in the dissolution of ionic solids

. Explain covalent nature in ionic compounds

6. Write the M.O. energy diagrams for simple molecules

7. Differentiate bonding in metals from their compounds

8. Lean important laws of thermodynamics and their applications to various
thermodynamic systems

9. Understand adsorption processes and liveirmuhmiams and the function and purpose

of a catalyst :

0. Apply adsorption as a versatile methad for waste water purification,  *
1. Understand the concept of rate of a chemical reaction. integrated rate equations, encrgy o
: g mﬂﬂu ol
activation and determination of order of a reaction based on experimental data - '

12. Know different types of electrolytes, usefulness of conductance and jonic mobilin
mecasurcments ‘

13. Determine the transport numbers

o

L
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Structure and Bonding -]
The ion:

: (planar inangle), Coordination number 4 ftcﬁ‘ahedml

Classification of ionie structures:

lonic compounds of (he type AX (ZnS, NaCl
fluoride (fluosite) and Rutile structure La

CsCl) lonic compounds of the type AX; (Calcium
o Yer stnictures Cdj i iodi I‘.mmre.'
Limitations of radius ratio concept RRSE N

£ 2 brs
Lattice 'gY and Bom-Haber cycle, Derivation df Bom-Lande equation and its drawbacks,

KMnlhii ﬂ]lﬂ.ﬁﬂﬂ solvation
ik i energy and solubility of ionig sol :
polarizability, Fajan's rules with applications. solids, polarizing Pﬁ'!lr and
Numerical problems )

5 hrs
. ry,The octet rule; Etn:pmm to m; octet
rule, Sidgwick- Powell theory. Valence shell electron pair repulsion (VSEPR) theory, Effect of lone

Covalent bond: Valence bond theory. The Lewis theo

peirs, electronegativity, isoe] ic princi ; :
o 4 clecironic principle, Examples using VSEPR theory: BF; ?nd BF,",

I8ENEL * H,0, PClg; CIF,,  SF,, 1y and 15", SF, 'and IF;. Limitations of VSEPR.
"y | . -. : ‘h

N Unit-11 ‘ :

!lrut_lu!.lml Bonding -I1 s . .
Cmmnfme. resonance energy, hybridisation, types of hybridization, sp, sp?, sp’ dsp® dsp’
dlﬁl,,?dd]ﬂ'tﬂl one example each, and energetics of hybridization, Beat's rule, Limitations of
Valence Bond Theory. _ 3 hrs '
Mﬂaulnro:ﬁhl theory: "
ml : 5-8 s.p, p-p, p~d and d-dcumbimﬁt_hn: of orbitals, MII& non 'Hﬂ( Iﬂ-hf-; _
tbonding molecular orbitals, non-bonding combinations of orbitals,Rules far linear combination 5 -

b
B

-

- e

of 1 olecular orbital treatment for hlnmunuclw dlm:m_ic mh:n[ullimlwuh.ll"” ALt
olecule ion, Li2 molectile, Be2 molecule B2 molecule, C2 M" '
3 1 v Ll
molecule, O “and 0,% - | bt -
ams of heteronuclear diatomic molecules with examples (NO, NO' €O and
0f bond order, relationship between bond drder, bond energy and bond lengsh,
| iy ' oy g O,
sed on MOT. l -

21



L]

Metallic Bonding: force Crystal
General properties of metals Conductivity, Lustre, Malleability and coness "

structures of metals and Bond lengths

Theories of bonding in metals: icti :
Free electron theory, Valence bond theory, Molecular orbital or band y ot Sl & g “_nfi
uctors, extrinsic and  intrinsic

conducting properties of conductors, insulators and semicond i

semiconduciors using M.O. theory.

UNIT 111 ' e

First Law of Thermodynamics .
Thermodynamic Processes, Reversible and Irreversible Processes, Nature of Heat and Work, Internal

Energy, First Law of Thermodynamics, Enthalpy of a System, Work done in isothermal and
adiabatic expansion of an ideal gas, Numerical problems, Joule -Thomson Expansion, Relation

between Joule-Thomson coefficient and other thermodynamic parameters.

Second law of Thermodynamics

Concept of entropy, thermodynamic scale of temperature, Statements of the Second Law of
Thermodynamics, molecular and statistical interpretation of entropy, Calculation of entropy chang:
for reversible and irreversible processes, Free Energy Functions: Gibbs and Helmholtz energy
Variation of S, G, A with T, V and P, Numenul problems, Free energy change Inllm:u
Gibbs-Helmholtz equation,

Third Lawof Thermodynamics | Siaan
Statement of third law, nnmtnfmnﬁnimuw calculation of ahso!llﬂ

i
i
l

Surface Chemistry ; 83
Adsorption ; m h:h
Types of adsorption isotherms. Freundlich mpmn isotherm [nnly on), its limitatior-

ot included)
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UNIT IV
Chemical Kinetics

Differential and integrated form of rate expressions up to second order reactions, Derivation of

expression of rate constant  of second order reaction (a=b and a # b), Problems on rate constant
(#=b), Methods of determination of order of a reaction, temperature dependence of reaction rates,
Arrhenius equation, activation energy, Numerical problems on Arrhenius equation in calculating
energy of activation and rate constants. Collision theory of reaction rates, Lindemann's mechanism,
qualitative treatment of the theory of absolute reaction rates. Experimental determination of
kinetics of (i) inversion of cane sugar by polarimetric method (i) spectrophotometric method for
the reaction between potassium persulphate and potassium iodide. « THrs

Eh:almellemistw N |

Arhgnius theory of electrolytic dissociation, Merits and Demerits, Conductance, Specific

conductance, equivalent and molar conductivity and their variation with dilution. Molar conductivity
ot infinite dilution. Numerical problems.

Kohlrausch's law of independent migration.of jons and its applications, Debye-Hickel- Pnsaaﬂ
equation. Jonic mobilities and their determinations, transference numbers and their relation to ionic
- mobility’s, determination of transference numbers using Hittorf and Moving Boundary.gethods.
Applications of conductance measurement: (i) degree of dissociation of weak electrolytes (ii) ionic
product of water (iii) solubility and solubility product of sparingly soluble salts (iv) conductometric
titrations (acid base titrations only) and (v) Hydrolysis constants of salts. Numerical problems.
7Hrs
1L 'Pﬂ:::in: & Julio De Paula, Physical Chemistry, 9" Ed., Oxford University Press (2010)
2. G W Castellan, Physical Chemistry, 4" Ed., Narosa (2004)

3. R G Mortimer, Physical Chemistry 3" Ed., Elsevier: Noida, UP (2009) &
4. BRPuri, L R Sharma and M S Pathania, Principal of Physical Chemistry, Vishal Publishing

Co. . : '
5. B S Bahl, G D Tuli and Arun Bahl, Essentials of Physical chemistry, S Chand & Company

6. 4 8 Negi and S C Anand, A textbook of Physical Chemistry, New Age International
I N Baina: ' § Chand and Company ltd.

{ Bajpai, Advanced Physical chemistry, ) _
Madan, Chemistry for Degree Students, Semester I, 11, 11l and 1V, S Chand and Company %

7.
:

- O P Dharmarha and U N Dash, Textbook of Physical Chemistry, Sultan Chand and



PRACTICALS

Credit Points: 2 |
Evaluation: Continuous Internal Assessment-25

Course objective: :
To attain practical knowledge about:

|. Analytical skills in detecting the constituents present Hi
systematically carrying out the qualitative analysis. 13
2. The methods of determining rates of chemical reactions. . -]
3. Designing electrochemical cells and making measurement s related to {60
4. Determination of physical characteristics of electrolytes using mcw
solution, )
5. Adsorption phenomenon, mechanism and basic models to explain adsorption.
6. Simple techniques like cundmtum:try to ul:uhin phydoochamiul arameters

Course outcomes: Al the end of the cmn'se student would be ahl""

}: Unde:mndtlw memucal mctwns mvolwd in the detwu ofutilfn_

24




SINo | List of Experiments - | Hours
Part A- Inorganic Chemistry Practicals

1 Qualitative semi-micro analysis of mixtures containing 2 anions <and <& | 28 hrs
cations. Emphasis should be given to the understanding of different
reactions, The following cations and anions are sugpcste{l. Cations: NHy" ,
PR, BT Gu A Fe™, Co*t , CF | NI, 20" , Mn™* B, Ca™ ;
l SP*, Mg®* .Na", K" and Li" . Anions: CO;>, CH;COO', CI', Br , I, NO3
", BOsY, SO, C0Fand PO,". Spot tests and flame tests to be carried
out wherever possible,

Physical Chemistry Practicals

Determination of the enthalpy of neutralization of a strong acid with strong base. | 28 hrs

Verification of Freundlich and Lapgmuir isotherms for adsorption of acetic
acid on activated charcoal.

Part B

| ==

3 The study of kinetics of potassium persulphate and potassium iodide

e volumetrically

4 Determination of velocity constant for acid catalyzed hydrolysis of methyl
acetate.

5 Determination of velocity constant for the saponification of mhmi (a
= b) volumetrically. i+

6 Determination _of equivalent conductivity of strong electrolyte and
verification of DHO equation.

7 Determine the critical solution temperature of phenol-water system

§ Determine the percentage of NaCl solution using solubility of phenol in

9 |Determine the molecular weight of Non-volatile solute by
-Iﬁmllimupic method

| Study the solubility of benzoic.acid in water and determination of H.

| Determination of solubility product of sparingly  soluble

|_conductometrically. .

1. Vogel's Qualitative analysis, Revised by G. Svehla, Pearson education, 2002

2.1B Yadav, Advanced Physical Chemistry, W Prakashan Media (P) Ltd, Meerut,

2014, |

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

' i, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry $th

raw-Hill: New York, 2003.

salt
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i/ Physical Specializaii
B.Sc. Semestgr W Chemistry (Hons): Amnalytical/ Organic/ [norgan ’ ih): : b
Cﬂnhct Hours: 42 Work load: 3 Hrs/Week. Credit :. 3
= Evaluation: Continuous Internal Assesment-40 Ma

Semester End Examination-60 Marks

Hu
Title of the Course: Open Eelective-d ! Electrochemistry, Corrosion and Metallurgy

Evaluation Scheme for Theory: Electroc
This course provides a broad introduction to the fundamental principles of hemistry
. an understanding of basic and practicy

Corrosion and Metallurgy. The student will gai

and Metals and Alloy behavior an
applications in various ficlds of Electrochemistry, Corrosion
Pp ns in various fie o uitg for mu.f

manufacturing processes. This coursc is a vpluable prereq
challenging courses that will be required for carcer development.

Course Objectives

This course will deal with ; ; j .
L. Types of conductance, concept of electrolytes, electrolysis, redox TERIER nd EMF
electrodes and electro:

2. Concept of different types of clectrochemical cells, Types of

potential. Application of electrochemical series,
3. Basic principles and applications of conductometric, potentiometric and pH titrations.
4. Different types of Batteries their principle construction and working = lead-acid storay:
and lithium ion battery. Study of Fuels cells.
5. Concept of cormrosion, types of corrosion and its prevention by different method.
Introduction 1o electroplating.
6. Introduction to ores and minerals, extraction of metals from their ores, and purificat
Eg., Manganese, Titanium and Uranium.
7. Smﬂrufnliurl,dmﬁumun, production and uses of alloys.
Expected Course Outcomes
Upon completion of the course students will be able to
1. Understand the concept of conductance in electrolytic solutions, electrolysis and redox
reactions involved in electrode reactions, -

2. Leam Iha difkrnt Iypﬂ ol‘elactm:h:mlt.ul cells, their symbulir.ul mmuhm and

;o o R R

e



N UNIT |

Electrochemistry

Conductance, specific and molar conductance Types of Electrolytes, Conductivity in electrolytic
olution, Electrolysis, Kohlrausch's law and its application, Equivalent Conductance of Weak
- electrolyte at Infinite dilution. ,
 Oxidation -reduction reactions, electrode potential, EMF of an electrochemical cell, cell reaction,
_'_'-. anicl cell, dry Cells - electrolytic and Galvanic cell, R'lpm'llnmlinn of a cell. Standard electrode
f tial, Nemst equation (No derivation) and its nitlpllclliﬂﬂ to chemical cell, electrochemical

i

 geries and its importance. Types of Electrodes.

asic Principles of (i) Conductometric titrations- HCI Vs NaOH, CH;COOH Vs NaOH

(ii) Potentiometric titrations: Anid titration HC1 Vs NaOH, Redox titration
' {FAS Vs K:Cf;ﬂj}

Determination of P" using glass electrode. 12 hrs

_ﬁerir.:s— Lead acid, Lithium Storage, Batteries, Fuel cells, 2hrs

| UNIT II |
Introduction, definition, Types of Corrosion, Cormosion rate, Factors affecting
fetallic factor-purity, electrode potential of metal, hydrogen over voltage, nature
juct. Environmental Factors-Temperature, pH of the medium, humidity, presence
ctrical conductivity of the medium, velocity of the medium, W of

Y

, Electroplating of chromlum (hard and decorative). Electro less

. dis ion between: ¢Iccllﬂplﬂﬂn3 and clectroless plating | i
stinc! 14

! 19

A



UNIT 111

Metallurgy

fant ores of some common elements in India, Genera|
0

, Gravity se
Principles of pyrometallurgy, roasting, Calcination, Gangue: Smeltiag, FLX g,
ployed for purification of metal (Distillation

Introduction: Ore, minerals, imp

Froth fotation process, leaching. Techniques  €r

Filament. 6
process, Bessemerization, Electro-refining, van Arkel and De Boer's hry

ancse (P'yrolusite). Titanium ([Imanite) and Uranium,

4 hrs

Extraction of metals; Extraction of Mang

Alloys: Introduction, Classification of alloys, commercially important alloys, gold karats,

Production of Ferro alloys; Ferrochrome, Ferro Manganese, Uses of e A

Reference Books

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

2 An introduction to electrochemistry, Samuel Glasstone, East-West edition New Delhi,

(1942)

3. Text bonk;f physical ch-.:mlstr}f Samuel Glasstone, 2° “Edition, Mac Millan India
Lia: (1991)

4. Principles and applications of El mistry, D. R. Crow, 3" edition,
Chapmanhall London, (1988)

5. Fundamentals of electrochemical deposition, Milan Paunovic and Mordechay
Schlesinger, Wiley Interscience Publications, New York, (1998)

6. Engincering Chemistry, V R Kulkami and K  Ramakrishna Reddy, New Age
International, (2015) !

7. Electrochemistry and Corrosion Science, Nestor Perez, Springer (india) Pvt. Lid., (2004)
8. Principles and Prevention of Corrosion, D. A. Jones, Macmillan Publ, Co., (1996)

9, Essential of Materials Science and Engineering, Donald R, Askeland, Thomson
Learning, 5* Edition, (2006)

10, Introduction to Engineering Mmﬂﬁ:.B K. Agarwal, Tata McGraw Hill, 1* Edition
11. Material Science and Engineering, V. Raghavan, PHI Learning, 5 Edition

12. Engincering  Materi
als and Metallurgy, R K. R!dpm,s Chand - 1st Edition, (2011)
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Scheme of Evaluation of UG Practicals

Total Marks for Practical End Semester Examination: 25Marks
Duration of Examination: - 03 hrs
One experiment may be conducted for the end semester examination
Seheme of Marks distribution:
1) Execution of the Experiment: e | 15 marks
design, execution, graph, calculation and reporting
(Including observation)
2) Mechanism/Accuracy/Chemical Reaction/Interpretation
of the Results : 05 marks
3) Viva-Voce 05 marks
15 Marks

Total




Phone: 0B4T2- 245064

Rel No.: GCKIATYBOS(UG)2023-24/

Goversment of Wprneiaky
DEPARTMENT OF COLLEGIATE AND TECHNICAL EDUCATION

GOVERNMENT COLLEGE KALABURAGI

(AN avroneweus insTITUTION)-6B5 105.
[Re-Accredited by NACC with “B" Grade)

e

\ 2/

www, gecak.nc.in

OFFICE ORDER

Subject

Date ; 05710/2023

: Appointment of members of Board of Studies (UG)

Reference: 1. UGC Revised Guidelines for Autonomons Colleges dt. 1 19.01 2018
1. Registrar, GUK Letter No. cudmy/@audyfee.caf 27 182547 Dated 24.01.201%
1, Resolution of the DC meeting beld on  08/102023
Advert to the cited subject and references, the Board of Studies (UG) have been constituted as shown below,
BOARD OF STUDIES (UG) IN CHEMISTRY

S
N

l I;‘Sltl'l.llinn

Address with Phone No

A{ Name of ithe Members & Emadl Appointed as
Pr. Vijayvanand Vithalrao 3 ;u_hmnnmni_il_ :
, 1 A iate Praf Asza, Profl, rediffmail.com Chainman
naguyog beedeld i
y . | ok Boedy Sumseliaur Asso, Prof, rediffmail.com Member
Associate Professor $310857363
. Mahadev U . mabadey 1 0@ gmail ooin
4 | Assistant Professor Anslg. Piok. 8310258620 Mg 5]
' Prof. Roopa Kulkarai . shrishk.rkggmail.com
> Assistant Professor Assis. Prof. G3B6200282 Mmbes
Dr. Vaman Gajre vamangajre6é Extemal
| ¢ M.m:ia!iu: Professor, R Pk grmail.com Membsr {other
Gowt. First Grade College Sedam, 9916952204 thn parent
Dist. Kalaburagi Ulnidversity)
Dr. Daondiba V math Exzernal
Associative Pro & Asso, Prof. dhondibavishsuryalld Member {other
£ Gowt, First Grade College Womens by (Egmail.com than parent
Kalaburagi. University)
Prof. Anand Soundane, i S
Professor and Chairman Stk ::.m" m.ﬂﬁ R |
s Departmesa of B, G, Studies and Research in 3480272325 Nominee
Chemistry Guibarga University, Kalaburgi-06
External
Devendra Lingappn Indusirialist devendralingappal Member
9 Privanka agro tech. Plat No.124.kapacor Regreseatstive @ymail.com representing
Indl, area, Humnabad rosd, Kalaburgi 9141363430 Sadisies
Dr. Vijayakumar Sallmani
Assistant Professor nandd] :
19 Department of studies in History, Government | . o ¢ ::'“l?‘m b Alammni
m . T 2 |
i |

The term of nominnted members shall be 03 years from the date of this Order.
Copy to:

|. Chairman, Board of Studies (UD) in CHEMISTRY

2. Al the members of the BOS
3. Academic Dean (UG) Gowt, College (Autonomous), Kalaburagi
4. Office Copy.




erhetend povernmend of §areelalg

o SIP  of
‘e ® DEPARTMENT OF COLLEGIATE AND TECHNICAL EDUCATION '.‘ F
W GOVERNMENT COLLFCE HA1Amy s )
Tag e — t
hone: ORAT 2 45064 (Re-Accredited by NACC with “B" Grade) W . Ecak a1
—_—
Ref No.: GCK(AIVBOS(UGN2023-24/ Date : 05/10/2023
BOARD OF STUIMES (UG) IN CHEMISTRY
g ,:L Name of the Members Responsibitities Mdm:::ﬂl home No | i nature
Dr. Vijaysnand Vithalrao v_havanoorial
' | Associste Professor Sy radiffmall com A DAL
T | naguyogi_beede@
Prof. Beede Suncclkumar Yo £ |
2 Assoclite Prol Member m-gg? M’_,
% Dr. Mahadey U mahadev S | Oigmail com »
4 | Awistant Professor Mowvw: B310258620 :
Prof. Roopa Kulkarsi shrishk_rk(@gmail com jp/
§ T'] ariitait Praaest Member GRE6I00182
Dr. Vaman Gajre waman gajredi
- Associative Professor, o il com @’,‘9—
Govt, First Grade College Sedam, : SH16952204 F
st i
Dr. Dhoadiba Vishwanath e
'8 Associstive Professor, External Milmi:luumlﬂ b
Gowt. First Grade College Womens Member @gmail.com
Prof. hn;;d Soundane, TR
[l
Professor and Chainman Uniwversity rediffmail, cg ‘E./
% | Department of P. G. Studies and Rescarch in | Nomince sl
- Chemistry Gulbarga University, Kalaburgi-06
e g No.124,kapeoor Ridagiria) e
i w“ bud road, Kalubuags Representative ?"m'm"_'_“
| Dr. Vijayakumar Salimani -
Assistant hh_ 4 ; J mw.m N MF_,.-
\y | Department of studics in History, GOVErmmeNt | .. io; nMember | gmail.com /”‘
Kalaburagi-5 77002




s, Lmwrmmmirng of K prnatady

w

- oy -
‘:J % DEPARTMENT OF COLLEGIATE AND TECHNICAL EDUCATION L PPy ”F
bt

& -
_ Sedam Road, Kalaburagi-585 105
Mhbne: (R4 T2- 245004 IRe-Aceredited by NACC with “B" Grade) wiww. geak.oc.in
DEPARTMENT OF CHEMISTRY
DATE: 17-10-2023
To
The Dean (UG)
Acadermic Section
Government College (Autonomous)
KALABURGI
Dear Sir,

Sub: Submission of BOS Approved Syllabus under NEP Scheme
Ref: 1.BOS Meeting and Proceeding dated: 17-10-2023

With reference to the above subject, 1 am submitting the BOS approved complete
syllabus of B.Sc. (NEP) curnculum (Semester V and VI) of Chemistry as per State committee

The Departmental meeting on the NEP UG-Chemistry syllabus was followed by the
BOS meeting. The syllabus which was drafied as per the suggestions of the BOS has
subsequently approved by the BOS along with practical examination scheme.

Thanking You
Your's sincerely,
Aneh,
Hﬂnﬁiﬁefmrl
Enclosures

1. Signed BOS Formats and approved syllabus of BSC-V & VI Semester
2. BOS Proceeding copy




T Groverwmeni of Wamataky ,..-ﬁ'
¥ ady L3 DEPARTMENT OF COLLEGIATE AND TECHNICAL EDUCATION

i 5/ . [l

Sedam Road, Kalaburagl-685 108
Phone: 08477 295064 [Re-Accredited by NACC with “B" Grade) www grak.ac.in

DATE: 05-10-2023

To
The Dean (UG)
Academic Section

Government College (Autonomous)
KALABURGI

Dear Sir,
Sub: Submission of UG-NEP Syllabus of Chemistry

This is to bring to your kind notice that the board of studics meeting conducted on
05-10-2023 has accepted and decided to keep the syllabus of UG Chemistry as formulated by
state commitiee of (NEP),

Im‘m—m&mfwwﬂwwm@mﬂhhjﬂnfm—ﬂi
the Department of Chemistry.
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Sedam Road, Kalaburagl-5
Prluoae Ul 73 04 10 (Re-Accredited by NACC with “B” Grade)

il i

DEPARTMENT OF COLLEGIATE AND TECHNICAL EDUCATION

A5 108

PROCEEDINGS OF THE BOARD OF STUDIES IN CHEMISTRY (UG)

The meeting of the Board of studies (UG) in Chemistry for the academic year 2023-24
was held on 17-10-2023 at 10.30 AM in the department of Chemistry, Government College,
Kalaburgi (an aulonomous institution). The committee discussed on drafl syllabus (revision/new)
of undergraduate courses of Chemistry of B.Sc V & V1 semester of NEP, (DSC-V and DSC-

V1) and approved as below.
| . | T | 2] h
[ = = n L | =
S o 2 T B 8 | g
g = = ﬁ s | = % ': 3 £
5 2 z = E ° i £ S | = 2
o s | £s
v | DSC-9 1 4 Dsc-10 | 4 2 12
DSC-11 4 4 DSC-12 4 2 3
Major- 2 12
Internship 3 2 >
i Total 26
Vi DSC-13 4 4 DSC-14 4 2 12
DSC-15 4 4 DSC-16 4 2 12
Cyber Security
or Employability 4 3 3/
Skills
Total 27/26

Total Credits ; V - VI SEMESTER (27 « 26 = 53)

DSC - 09 : Selected Topics in Inorganic Chemistry- 11
DSC- 10 : Inorganic Chemistry Practical

DSC - 11 : Selected Topics in Organic Chemistry- 111
DSC- 12: nrpnlc L.'hunlsl:rr Practicals

5C - 133 Selected Topics fn Physical Chemistry-Tii

DSC - 14 : Physical Ehemlm?l"mdil:als
DSC-15:

DSC- 16 : Analytical :uul Industrial Chemistry Practicals




frewrwment of Narnrraky
DEPARTMENT OF COLLBGIATE AND TECHNICAL EDDCATION

GOVERNMENT COLLEGE, KALABURAGI

(AN AUTONOMOUS INSTITUTION)
Bedam Road, Kalaburagi-585 108

Phone: OB472-245064 [Re-Accredited by NACC with “B" Grade) www,geak.ac.in
DEPARTMENT OF CHEMISTRY
B.SC. CHEMISTRY V AND VI SEMESTER SYLLABUS-2023-24 (NEP) .
FRK ¥
Sem 1 Tyt Course Title | § £ -I - : 11 5™
. Course ’; 3 ! E ig L]
255 |8 |3 |
DSC-9 Inorganic Chemistry (Theory -1X | Odhrs | 60hes | O2hes | 40 | 60 | 100 | 04
DSC-10_ | Inorganic Chemistry (Practicsl)-X | O4hrs | 60hes | 03hes | 25 | 25 | 50 0
DSC-11 | Organic Chemistry (Theory )- X1 | Odhes | G0hes | O2hes | 40 | 60 | 100 | 04
DSC-12 | Organic Chemistry (Practical)-X11 [Odbes | 60hrs | 03hes | 25 | 25 | S0 | 02
Other
v Inﬂqeﬂ
Other ;
subgect !
Onher |
subject .
Imemship- - 1 04 02 |
y Chemistry Internship s | O | hy [ 25| B|50| 2
- " Total 14
DSC-13 wmmgm}mu Odhes | 60hrs | O2hws | 40 | 60 [ (00| 04 |
DSC-14 | Physical Chemistry (Practical)-XIV Odhrs [ 6ORrs | 03brs | 25 [ 25 [ 50 | 02 |
DSC-18 Specaroscopy ( XV Odhrs | 60hrs | 02hes | 40 | 60 | 100 ] 04
Analytical and Industrial Chemistry
DSC-16 Practical (Practical)-XV1 Odhrs | 80hrs | 03brs | 25 | 25 | SO a2
|




4 -'-i:'.. lprwrmment oy A @ kg ‘h J
e BN DEPARTMENT 6iF COLLEOIATE AND TRCimICAL EDUCATION e

£ GOVERNMENT COLLEGE. KALABURAGI '/
- (AN AUTONOMOUS INSTITUTION) '
Gedam Romd, Kailnbumgi-G6a6 i0G6
Fhone: 0887224 5064 (Be-Accredited by NACC with "B” Grade) www, gk, ac, in
DEPARTMENT OF CHEMISTRY

Programme Specific OQuicomes (PSO):
On completion of the 03 years Degree in Chemistry students will be able 1o
*  Demonstrate, solve and understand the major concepts in all the disciplines of chemistry.
* Provide students with broad and balanced knowledge and understanding of key chemical
concepts.
o Understand practical skills so that they can understand and assess risks and work safely and
competently in the laboratory.
¢ To apply standard methodology to the solutions of problems in chemistry.
e Provide students will knowledge and skill towards employment or higher education in
chemistry or multi-disciplinary areas involving chemistry.
¢ Provide students with the ability 1o plan and carry and experiments independently and
assess the significance of outcomes,
e Develop in students the ability to adapt and apply methodology to the solution of unfamiliar
types of problems.
o Employ critical thinking and the scientific knowledge to design, carry out, record and
analvze the results of chemical reactions.
e To prepare students effectively for professional employment or doctoral degrees in
chemical sciences.
To career to the demands of chemical industries of well-trained graduates,
e To build confidence in the candidate to be able to work on his own in industry and
institution of higher education.
« To develop an independent and responsible work ethics.




The committee also approved the syllabus of above course,
To approve the Pattern of Question Paper DSCT,

It is resolved to adopt the following pattern of question paper.
Scheme of Examination:

1) There shall be one question paper cach for B.Sc. V® and VI™ semester in Chemistry.
2) In addition, there shall be Practical Examinations as per the Autonomous
Regulations existing from time to time.

Question paper pattern:
Each question paper shall contain three section (Section-A, Section-B and Section-C) &

Minimum ONE question from each unit should be taken.

V" and VI™ Sem. DSC-5 and DSC-6:
Section-A: (05 * 02 = 10 Marks) — Two marks Seven questions given, candidates has to

answer any five questions.
Section-B: (04 = 05 = 20 Marks) — Five marks Six queslions given, candidates has to

answer any four questions.
Section-C: (03 x 10 = 30 Marks) — Ten marks Five questions given, candidates has 1o

answer any three questions.




i ¥ WA I Aarwaiady

L)
- -
» DEFARTMENT OF COLLEGIATE AND TECWNIC AL POTCATION

{
e GOVERNMENT COLLEGE. KALARURAGH ' .‘a

(AN AUTONOMOUS INSTITUTION)
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Fhane: 08472248064 (Re-Accredited by NACC with “B” Grada)

www erak ac in

DEPARTMENT OF CHEMISTRY

B.Se, Chemistry V & VI Semester Syllabus - 2023-2024 (NEP) B.S¢, Course

Pattern and Scheme of Examination under NEP approved by UG-BOS in Chemistry
held on 25-09-2023

Course Pattern: B Sc. Chemustry V & VI Semester Syliabus

Semester | Theory eoide HreWeek | Credits | Proclicals eode Hri'Week |Credits | Total Credits
per Semester
v DSC-9 4 4 [DSc-10 4 2 i1
DSC-11 4 4 DSC-12 4 2
[ Major- 2 12
| Internship | 3 | P | | | 2
Total 6
Vi DSC-13 4 4 DSC-14 4 2 2
DSC-15 4 4 DSC-16 4 - [
Major- 2 2
Cyber Security or 4 3 n
Employability
Skills
Total e
Total Credits : ¥ - VI SEMESTER (27 + 26 = 31)

DSC 09 ; Selected Topics in Inorganic Chemistry- 11
DSC <10 ; Inorganic Chemistry Practical

DSC <11 ; Selected Topics in Organi: Chemistry- 111
DSC -12 : Organic Chemistry Practicals

DSC -13: Selected Topics in Physical Chemistry- 111
[SC -14: Physical Chemistry Practicals

DSC -15: Spectroscopy

[SC -16: Analytical and Industrial Chemistry Practicals
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GOVERNMENT COLLEGE, KALARURAGI

(AN AUTONOMOUS INSTITUTION)
e —

DEPARTMENT OF CHEMISTRY

“"w Chemistry V & V1 Semester Syllabus - 2023-2024 (NEP) B.S¢. Course Pattern and Scheme of
Examination under NEP approved by UG-BOS in Chemistry held on 25-09-2023

DISCIPLINE CORE COURSE: SEMESTER - V

C-9: Selec ics i 1 ic Chemistry-111: Theory-60 hours
UNIT-1: 15 hours

Chemical Bonding- VSEPR model. shapes of molecules; ICLT, TeFs~, XeF6, ReF?, XeFs'~, Bent rules
and energetics of hybridization; electronegativity and pantial ionic character; Bonds- Multicenter, Synergic
and Agostic bonding. Lattice encrgy: Bom-Lande equation, Kapustinskii equation; polarizability and
partial covalent character, radius-ratio rules, structures of simple solids, Zintl-isoclectronic relationship in
saluds, Molecular orbital theory: LCAO and MO diagrams of heteronuclear diatomic (CO, NO. HF, IC1)
and triatomic molecules (C0; and NO, ).

UNIT-11: 15 hours
Chemistry of mam group clements-Structure and bonding in boranes, carboranes, metallocarboranes,
Wades rules, horazines, phosphazencs, S N-compounds. Silicates-Classification, structures, isomorphous
replacement, pyroxenes, layered and vitreous silicates. zeolites and molecular sieves. HSAB concept: Basis
of HSAB concept, acid-base strength, hardness and softness, symbiosis, applications of HSAB concept;
Acid- base concepl in non-agueowus media, reactions in BrF,, N:Oy, anhydrous H.SO,. CH,COOH. lsopoly
and heteropoly acids of W, Mo and V, preparations, properties, structure and applications.
Sterevisomerism — Chirality, optical activity — CD, ORD, Catton effect, absolute configuration of metal
complexes, magnetic circular dichroism.

UNIT-HI: 15 hours
M-M bond and metal atom clusters, halide clusters, bonding in [ReCls]™. Metal carbonyl clusters-LNCC's
and HNCC's. Electron counting in carbonyl clusters, Wades-Mingos and Lauher rules. Nuclear
Chemistry-The atomic nucleus-elementary particles, quarks, classification of nuclides based on Z and N
values, nuclear stability, nuclear potential, binding energy. Nuclenr Models: Shell model-salient features,
forms of the nuclear potential, filling of orbitals, nuclear configuration, Liguid drop model, Fermi gas
model, Collective model and Optical model. Radioactivity, radioactive decay kinetics, Parent-daughter
decay-growth relationship-secular and transient equilibria, theories of a, (3 , (3" and y-decay, internal
conversion, Auger effect.

UNIT-IV: 15 Hours
Co-ordination Chemistry: Double salts, complex salts, definition of terms-complex ion, ligand, co-
ordination number, coordination sphere. Types of ligands with example-monodentate, bidentate,
polydentate, Ambidentate and macro cyclic ligands (crown ethers, porphyrins). Methods of detection of
complex formation- conductivity, pH, colour, EAN rule for stabilizing of complexes. Nomenclature of
complex compounds. Isomerism in complex compounds: a) Structuml isomerism-lonization isomerism,
hydrate isomerism, linkage isomerism and coordinate isomerism, b) Optical and geometrical isomerism in
complex compounds with coordination number 4 and 6.

| A wshy &'ﬁf_ 3@9’/‘*1_@9"’ s (N
qﬁuﬂbﬂ‘ﬂ_




Applications of complex formation in (a) Metallurgy (in the extraction of nickel and gold) (b) Qualitative
and quantitative analysis.

Valance Bond Theory (VBT): Valence bond theory as applied 1o complexes- inner and outer orbital
complexes. The structure and geometry of the follow] ng complexes to be discussed:

[Fe(H,0)]",

[MAC1, "< [Ni (COYJ™, [Cu (NH ).

[Fe(CNNJ'~,

Mndlllcmmn of VBT: Electroneutrality principle of [13e(H,0))"" and back bonding effect with respect to

[INWCO)]-.

Crystal Field Theory (CFT): Splitting of dorbitals in octahedral and tetrahedral fiekds, effect of weak

and strong field ligands, spectrochemical series of ligands, crystal field stabilization energy and
calculation of CFSE for differcnt systems.

Formative sssessment for (heory [ Marks l
: Assesiimoil 1vpe :
| Internal Assessment Test- | s - 1% = 15 1
Internal Assessimwent Test- 2 = = 15
| Assignment’ Snsall project a5 |
| Assignment 05
Teatal 40 Marks
|_Formative Assessment as per guidelines
¥
DisciplineSpecific Course (DSC)-10
Course Title: lnorganic Chemistry Praclical:
Type of | Theory/ Credits | Instructions | Total No. of | Duration | Formutive | Summative | Total
course | Practical Hour per | Lectures’hours | of exam | Assessment | assessment
week semesier
DSC-10 | Practicals | 02 04 60 02 25 25 S0

Cowrse Quicomes:;
At the end of the course, students will be able perform the various steps invelved in the gravimetric
analysis of metal jons and preparation of co-ordination complexes.

DSC-10; INORGANIC CHEMISTRY PRACTICALS
PART-A: Gravimetric and Volumetric Analysis

109 N0V A B

. Gravimetrie determination of Fe in iron ore as Fe;Os.
Giravimetric estimation of calcium as calcium oxide.
Gravimetric estimation of aluminum as aluminum oxide.
Gravimetric estimation of magnesium as magnesium-oxinate,
Gravimetric determination of Ni using DMG in Cu and Ni solution,
Gravimelric determination of Fe using NH,OH in Fe and Cr solution.
Gravimetric estimation of Cu using NH,SCN in Cu and Zn selution.
Volumetric estimation of Ca and Mg in dolomite solution.
Volumetric estimation of Fe in Cu and Fe solution.

PART-B: Preparation of co-ordination complexes

R R

. Preparation of hexamminenickel(111) chloride.

of chloropentaminecobalt{ [ jchloride.

Preparation of tris{oxalato ferrate(11l).
Preparation of hexamminecobalt (Illchloride{demonsiralion),
Preparation of mercury tetrathiocyantocobaltate(l) {demonstration).

diaquadioxalatochromate (111),

Preparation of trans-polassium diaquadi
wﬂﬁdﬂiuwwmﬂ mad#'-l

| Mo | Ef,'j;_

b 3

3,_,_




Preparation of pentamminechlorocobalt (I1) ehloride,

References:

1.
2
3.

.
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9.

Advanced Inorganic Chemistry, 6* edition: F.A. Cotton and G, Wilkinsen.

WECI'HB,'-I” IV edition; J.E. Huheey, E.A. Keiter and R, L. Keiter, Addison; Wesley (1993),
Inerganic Chemistry, Il edition, D.F, Shriver, P,W. Atkins and C.H. Langford, ELBS; Oxford
University Press, 1994,

Chemistry of elements; N.N. Greenwood and AE. Eamshaw, Butterworth Heinemann (1997).
Concise Inorganic Chemistry, 5™ edition; J.D. Lee (1996),

Essentials of nuclear chemistry, 4* edition; H.J. Amiker, NAIL publishers (1995),

Nuclear and Radioactive chemistry; Friedlander, Kennedy ard Miller.

Inorganic Chemistry, 3" Edition; Gary. L. Micssler and Donald. A. Tarr (2007).

Principles of Inorganic Chemistry (UGC Syllabus), B.R. Puri, L.R. Sharma, K.C. Kalia, Milestone
Publishers, New Delhi, India, 2008,

10. Advanced Inorganic Chemistry by Gurudeep Raj and Chatwal Anand.
11. Modem [norganic Chemistry by R.D. Madan,

12. Mlnnrpnhﬂmniw:byﬂnﬂmpﬂuh

Nove: The list of experiments hmﬂmﬁcmﬂ#mmeﬁmw
rwwmmm based on infrastructure facilities available at the Institution




DSC-11: § s in Organic Chemistry-111; Theory-60 hours

UNIT-I:

15 hours
Alcohols: (8 hours)

Monohydric alcohel:- Classification, nomenclature, preparation from alky halides, aldehydes, ketones.
Distinguish test between 1°, 2, 3° alcohols by Victor-Meyer method, Lucas method, Test for hydroxyl
alcohol- formation of alkoxide, esterification with mechanism, oxidation,

Dihydric alcohol:- Nomenclature, preparation of glycol from alkene. Oxidative cleavage using lead teira
acetate, periodic acid. Uses of ethylene glycol.

Trihydric alcohol:- Nomenclature, manufacture of glyeol from Spent lye. Synthesis from propene.
Reactions of glycol with oxalic acid at different temperntures, reaction with PC 14, with fatty acids. Uses of
glycerol,

Phenols: {7 hours)
Classification, nomenclature, Methods of preparation from Cumene, Dow process, from diazonium

salts, Acidity of phenols- resonance, stabilization of phenoxide ion, compare the acidity of alcohol and
phenol. Effect of substituent's on acidity of phenols, electron withdrawing groups (-NO,, -CI, -CN, -
CHO, -COO0H), electron donating groups (-=CHy, -OCH,, -NH:). Reactions of phenols. Fries, Claisen,
Reimerr-Tiemann, reactions with mechanism, Synthesis of phenolphthalein, salicylaldehyde, vanillin,
o-benzoquinone.

Unit-11: 15 hours
Aldehydes and Ketones: (5 hours)
Nomenclature. Structure and reactivity of carbonyl groups in aldehydes, ketones. Reactions  of aldehydes
and ketones with hydroxyl amine, hydrogen cyanide, 2,4-DNP. Reaction Mechanism of Aldol,
Perkin's, Benzoin, Cannizaro, Knoevenagel reaction, Clemmenson reduction, Wol f-Kishaer reduction.
Rearrangements: . (5 hours)
Wolff, Hofmann, Curtius, Lossen and Schmidt rearrangements. Benzil-benzilic acid rearrangement.
Stevens, Wittig and Favorskii rearrangements, Bacyer-Villiger oxidation. Neberre arrangement.
Benzidine rearrangement.
Amino acids and proteins: (S hours)
Definitions and classification of amino acids, synthesis of amino acids by Gabricl phthalimide, malonic
ester and Strecker's method of synthesis. Properties and reactions- Zwitter ion and isoelectric points.
Ninhydrin and Biuret tests. L b B

ides: peptide bond, carbobenzoxy m synthesis o :
iﬁ:im: Classification based on composition and structure: primary and secondary structures of proteins.
Denaturation of proteins.

UNIT-111: 15 hours
e terieetil CGeometrical i 5 ic iso in maleic i.:z“ :::1
inversion, ic 1%, ical isomerism: Geometric isomerism ;

:nmicm acld. Dmmﬂm nfmnlm. CGeometrical isomerism of oximes, Determination of
figuration of oximes. Beckmann rearrangement. _
?u‘::runulﬁnm analysis: Conformational analysis of Ethane, Propane, Butane, cyclohexane substituted

(Mone and di- 1,1- 1,2- 1,3- and] ,4-).
Carbohydrates: (6 hours)
Introduction, Kiliani-Fischer synthesis, Determination of configuration of the monosaccharides,
conformational analysis of monosaccharides. Synthesis of amino sugars ((3-D-Glucosamine,
galactosamine, N-acetylmuramic acid (NAMA), N-acetylneuraminic acid NANA). C-and N-glycosides.
Synthesis of aldonic, uronic, aldaric acids and alditols. ﬁnu:!um clucidation of sucrose and maltose.
Structures of lactose, gentiobiose, and meliobiose, Photosynthesis of carboliydrates.
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Retrosynihesis:

General terms: synthon, synthetic equivalents and target molecule, General guidelines for disconnection,
Disconnection approach, Retrosynthesis of benzocaine, 4-methoxy acetophenone, saccharin

Unit-1V:
Heterocyclic compounds:

Nomenclature of heterocyclic compounds. Aromaticity of pyrrole, furan, thiophene. Basicity of pyrrole and
pyridine. Preparation (Any two methods) and renctions (any three) of pyrrole, furan, thiophene, indole,
pyrdine, quinoline, isoquinoline.

Structure, reactivity, synthesis (any two methods) and reactions {any iwo) of pyrazole,

&)

15

hiours)

hours

imidazole,

oxarole, isoxazole, thiazole, issthinzole, pyrimidine, purine.  Preparation and reactions  of coumarins,
acridines, cinmolenes and quinoxalines.

Farmative asscssment for thvory

M ries
Assesamonl Iype
Internal Assessmont Test- | | 15
Internal Assessment Test- 2 | 15
Assignment’ Small project 05
Assignmeni ]
Toeal A Marks
Formaiive Assessmen as per guidelines _
BuSe Semester-V
DisciplineSpecific Course (DSC)-12
Course Titke: Orpanic Chemisiry Practical:
| Type of | Theory/ Credits | Insiructions | Total Mo. of Duration | Formative | Summative | Total |

course | Practical Hour per | Lecturevhours | of exam | Assessment | assessment
_ week semester
DSC-12 | Practicals | 02 4 &l 02 25 i5 50
Cowrse Outcomes:

1.

At end of the course, students will be able 1o
Leam the skills of the preparation of organic compounds,
2. Acquire the knowledge of Analysis of mixtures

DSC-12 : ORGANIC CHEMISTRY PRACTICALS

PART-A : Preparation (one stage)
1. Cannizasroreaction: Beruzaldehyde.
2. Friesrearrangement: Phenylacetate,




PART-B:
Organic Qualitative ann

lysis of binary mixture containing two solid com pounds, separation usi
NaHCO3, NaOH and . o 5 .;

HCL Identification, separation of mixture and analysis of any one component

Acids- Benzoic, Salicylic, cinnamic and Phthalic acid,

Phenols- 1-Napthol, 2-Napthol and Resoreinol

Bases- P-toluidine, O-toluidine, m-toluidine, N-anilines.
Neutrals- Naptholene, Diphenyl, m-Dinitrobenzene, Acetanilide
The mixture is of A+B, A+N, P+B, P+N and B+N

References:

L. Agm:d Organic Chemistry- Reactions, Mechanism and Structure, Jerry March, JohnWiley
(2008), '

Advanced Organic Chemistry, FA Carey and RJ Sundberg Plenum,{ 1990).

A Guide Book to Mechanismin Organic Chemistry, Peter Sykes, Longman, {2000).

Structure and mechanism of Organic Chemistry, CK Ingold, Cornell University Press (1999).

Organic Chemistry, RT Morrison and RN Boyd, Prentice-Hall, (1998),

Modemn Organic Reactions, HO House, Benjamin, (1972).

Principles of Organic Synthesis, ROC Norman and JM Coxon, Blackie Academic and Professional,

(1996).

8. Stercochemistry of Organic Compounds, D Nasipuri, New-Age Intemational, (1999),

9. Mercochemistry of Carbon Compounds, ELEliel, SH Wilenand LN Mander, JohnWiley, (1994),

10. Stereochemistry, Potapov, MIR, Moscow, 1984,

| 1. Organic Chemistry, Volumes | and 11, IL Finar, Longman,(1999),

12. Organic Chemistry, Bahl and ArunBahl, S, Chand and Sons, New Delhi, 2005.

1 3. Organic Chemistry, R. T. Morrison and R. N. Boyd, VI Edition, Printice-Hall of India Limited, New
Delhi, 1992. ‘

14, Organic Chemistry, B. Y. Paula, I11 Edition, Pearson Education, Inc.(Singapore), New Delhi, reprint,
2002,

15. Textbook of Organic Chemistry, P S Kalsi, Mac Millan, 2000.
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Note: The list of experiments Is suggestive. However, faculties / academic bodies may add more
experiments / references or incorporale suitable revisions based on infrastruciure facilities availabie ar the
Insriruiicn, : 2
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DISCIPLINE CORE COURSE : SEMESTER - VI

DSC-13: Selected Topics in Physical Chemistry-111: Theory-60 hours

Unit-1:
15 hours
Electrochemistry-11: (6 howurs)

Definition of EMF of a cell, standard electrode potential, IUPAC sign convention; Types of reversible

ei;-:u'ﬂd::x with examples: gas-metal ion, metal-ion, metal insoluble salt-anion electrode, Redox electrode
with examples - Quinhydrone electrode (To be mentioned).

Rt’fe!'cml‘: clcﬂl_mtks - Construction and working of SHE and calomel electrode. Concentration cell
-Derivation of EMF using Nernst equation for electrolytic concentration cell without transference. Liquid

Junction potemtials, elimination of liquid junction potential, Potentiometric titration involving only redox
systems (K,Cry0y vs FAS).

Quantum Mechanics: {9 hours)
Physical interpretation of the wave function. Operators: Laplacian, Hamiltonian. Angular Momentum
operators and their properties. Postulates of quantum mechanics, Schrodinger wave equation based on the
postulates of quantum mechanics and its importance. Concepts of solutions of Schrodinger wave eguation
for a Particle in a one dimensional box, particle in a three-dimensional box. Quantum mechanical
degeneracy, tunneling (no derivation). Application of Schrodinger equation to harmonic oscillator, rigid
rotator, Eigen functions and eigen values of angular momentum. Schrodinger equation to hydrogen atom in
spherical polar co-ordinates. Total wave functions of hydrogen mtom. Quantum numbers and their
characteristics. List of wave functions for few initial states of hydrogen like atoms.

UNIT-11: 15 hours
Chemical Dynamics-1

Review of theories of reaction rate-Collision theory and Transition state theory, Comparison of collision
theory with transition state theory, Arrhenious equation-characteristics, Significance of energy of
activation, Temperature coefficient and its evaluation. Thermodynamical formulation of reaction rates,
(Evring treatment), Reaction between ions in solutions - Influence of ionic strength on reaction rates
(primary and secondary salt effects). Concept of Steady state Kinetics, Chain reactions - chain length and
chain inhibition, comparison of photochemical and thermal reactions, Mechanisms of thermal and
photochemical reactions between hydrogen-bromine and hydrogen-chlorine, Comparative study of thermal
and photochemical hiydrogen-halogen reactions. Pyrolysis of acetaldehyde, Decomposition of ethane.
Kinetics of fast reactions- Introduction, Study of reactions by relaxation method (Temperature and pressure
jump), flow method (Plug flow method and Stopped flow method), Flash photolysis and Shock tube

method

UNIT-IIL: 15 hours
Surface chemistry ,
Adsorption; Effect of temperature on adsorption, Mechanism of adsorption, Derivation of BET equation,
Fstimation of surface area using BET equation, Gibbs adsorption isotherm and its significance, Surfsce
tension and surface energy, Pressure difference across curved surface (Laplace equation), Vapour pressure
of droplets (Kelvin equation), Surface film on liquids (electro-kinetic phenomena), Catalytic activity of
surfaces,

Characteristics of electromagnetic radiation, Lambari-Beer's and its limitation, physical significance of
sbsorption  coefficients. Laws of photochemistry, Grotthu-draper law, Stark-Einstein  law
statements, differences between photophysicaland photochemical processes-any four differences with

Comparsion of mﬂlﬂw ll'-mnl reaction withan example each, Quantum yield definition.
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mﬂﬂﬂl?md': l:l_fqm_um!m yield of photochemical combinations of (i) H2 (ii) C12 and Br2 {iii) dissociation of
Pho L '_j'm.mm"“n‘ of anthracene: reason for low high and medium quantum vield,
tosensitization-definition with example, photo stationary equilibrium definition and example. Singlet

and triplet ﬂnrn.js-ikﬁniﬁm Fluorescence, phosphorescence, luminescence, bioluminescence and chemical
sensors-definition of all these with suitable examples

UNIT-IV: 15 hours

Titﬂnndy'ulmiu: Third law of thermodynamics. Entropy of vapourisation, limitations of Vant Hoff s
equation. Concept of chemical potential, variation of chemical potential with temperature and pressure,
derivation of Gibbs-Duhem equation, Duhem-Margules equation and its application.

Phase Rule: Derivation of phase rule from the concept of chemical potential. Application of Phase Rule to
three components system: Principle of triangular diagram: Plots for a mixture of three liquids consisting of
one, two and three pairs of partially miscible liquids,

Statistical Thermodynamies: Energy states: macro and microstates, Limitation of classical
thermodynamics, Distinguish between classical mechanics and statistical mechanics. derivation of
Maxwell-Boltzmann  statistics, statistical interpretation of entropy, application of  statistics to
gases-moncatomic ideal gas (No derivations). Partition functions and thermodynamic parameters,
expressions for translational, rotational, vibrational and electronic partition functions, enthalpy, energy,
Gibbs free energy.

Partition functions: Definition and significance, molar and molecular partition functions, Derivation of
expression of partition function for rotational, vibrational, electroni¢, and translational motion. Relation
between equilibrium constant and partition function.

References:

Physical Chemistry, P.W. Atkins, Juliode Paula, ELBS, 7" edition, (2002).

Physical Chemistry: A Molecular Approach, McQuarie and Simon, Viva, New Delhi, (2001).
Introduction 1o Quantum Chemistry, A K. Chandra, Tata McGraw Hill, ( 1988).

Quantum Chemistry, [ra. N. Levine, Prentice Hall, New Jersey, (1991).

Quantum Chemistry, RK. Prasad, New Age Intemational, 2™ edition, (2000).
Quantum Chemistry through problems and solutions, R.K. Prasad, New Age International (1997).
Chemical Kinetics- K.J. Laidler, McGraw Hill. Inc. New York (1988).
Principles of Chemical Kinetics - House J.E. Wm C Brown Publisher, Boston, (1997).
Kinetics and Mechanism - A.A_ Frost and R.G. Pearson, John-Wiley, New York, (1961).
. Chemical Kinetic Methods - C. Kalidas, New Age International Publisher, New Delhi (1995)
. S.H. Maran and C.F. Pruton, 4" Edn., Oxford, and IBH publishing Co. Pvt. Ltd. New Delhi (1965].
. Principles of Physical Chemistry: Puri, Sharma and Pathania, Vishal Publishing House.
, Essential of Physical Chemistry; Arun Bahl, B.S. Bahi and G.D. Tuli, S. Chand and Co.
. Physical chemistry; R, L. Madan, G. D. Tuli, 5. Clwdm:ltu.l
. Elements of Physical Chemistry - Glasstone and Lewis - Macmillan,
. Text book of Physical Chemistry - S. Glassione- Macmillan (India) Ltd.
. Numerical Problems on Physical Chemistry- Gashal, Books and Allied (P) Ltd,,
 Physical Chemistry, P. C. Rakshit, V Edition (1988), Fourth Reprint (1997), Sarat Book House,
Calcutta. 3
_W. Kauzmann, Kinetic Theory of Gases (Thermal Properties of Matter, Vol [), Benjamin, Reading,
MA, 1966,
[ Formative assessment for theory | Marks
Asscisment type
[ Internal Assessment Test- | . ::
05
03
40 Marks
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Discipline Specific Course (DSC)-15
Course Title: Physical Chemistry Practical:

Type of | Theory/ Credits | Instructions | Total No. of | Duration | Formative | Summative | Total
course | Practical Hour per | Lectureshours | of exam | Assessment | assessment
week semesier
LDSC-15 | Practicals | 02 04 6l 02 25 25 S0
Course Outcomes:

At end of the course, students will be able to:
l. Understand to apply the knowledge of conductivity, emf and absorbance to performing the

experiments
2. Acquire skills for handling analytical instruments like potentiometer, conductometer, pH meter and
Colorimeter.
PART-A:

Conductometric titration of weak acid versus weak base.

Conductometric titration of solution of strong acid (HC1) and salt (CuSO,) versus Strong Hase.
Potentiometric titration of FAS versus K;Cr;0,.

Potentiometric titration of FAS versis KMnQ,.

Potentiometric method of determination of dissociation constant of H, PO,

Potentiometric titration of weak acid against a strong base using quinhydrone electrode and
calculation of pK, and K, of the weak acid.

7. Determination of the acidic and basic dissociation constant and isoelectric point of an aming acid
by pH-metry.

FART-B:

l. mumiuuimofmmnufhdw]yﬁufminmmunﬁwdiﬂhmlomm:mof
catalyst (HC1). :

2. Determination of rate constant of hydrolysis of ester catalyzed by Hf::l al different temperatures.

3. Determination of rate constant of decomposition of Hydrogen peroxide catalyzed by FeCly,

4. Determination of degree of hydrolysis of aniline hydrochloride at room temperature and calculation
of dissociation constant of the base by/>H-metry. _ ‘

- MyﬁiﬂaﬁmmﬁmmlnﬁﬁﬁquﬁMNWmﬁwmoﬁmpm
unknown mixture by Abbe's refractometry.

6. Determination of pH of acetic acid with sodium acetate buffer by/>H-metry method,

7 Colorimetric estimation of Fe' ions using 1,10-phenothralene.
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DSC-15 ; SPECTROSCOPY : Theory - 60 hours

Unit-1:

Symmetry and Group Theory in Chemistry: (7 hours)

Definition of groups, sub-groups, eyclic groups, conjugate relationships, classes, simple theorems in group
theory. Symmetry elements and symmetry operations, point groups, Schoenflies notations, representations
of groups by matrices, reducible and imeducible representations, characters of representations, Great
Orthogonality Theorem (without proof) and its applications, group multiplication tables for C;, (Example :
water) Cs, (Example : ammonia), character tables for C, (consider C; and H;0; as an example for C; point
group), C,, (consider Cz, and water as an example for Cy, point group), Dy (consider Dy, and BF; as an

example for Dy, point group) point groups to be worked out.

15 hours

Molecular spectroscopy : (8 hours)
Interaction of electromagnetic radiation with molecules and various types of spectra; Born-Oppenheimer

approximation,

Rotation spectroscopy: Selection rules, imensities of spectral lines, determination of bond lengths of
diatomic and linear triastomic molecules, isotopic substitution,

Vibrational spectroscopy: Classical equation of vibration, computation of force constant, amplitude of
diastomic molecular vibrations, anharmonicity, Morse potential, dissociation energies. Fundamental
frequencies, overtones, hot bands, degrees of freedom for polyatomic molecules, modes of vibration,
concept of group frequencies. Vibration-rotation spectroscopy: diatomic vibrating rofator, POR branches.
Raman spectroscopy: Theory, Qualitative trestment of Rotational Raman effect; Vibrational Raman
spectra, Stokes and anti-Stokes lines; their intensity difference, rule of mutual exclusion. Relation with IR
spectroscopy, Instrumentation,

Unit-11: 15 hours
Organic Spectroscopy:

General principles, Introduction to absorption and emission spectroscopy.

L'V Spectroscopy: Types of electronic transitions, )i, Chromophores and Auxochromes, Bathochromic
and Hypsochromic shifis, Intensity of absorption; Application of Woodward Rules for calculation ofk,... for
the following systems: a,(3 unsaturated aldehydes, ketones, carboxylic acids and esters; Conjugated dienes:
alicyclic, homoannular and heteroannular; Extended conjugated systems (aldehydes, ketones and dienes);
distinction between cis and trans isomers.

IR Spectroscopy: Fundamental and non-fundamental molecular vibrations; Range, finger print region, and
its significance; frequency and energy of IR radiations, interaction of IR radiation with organic molecules,
molecular vibrations- sireiching and bending vibrations, Hook's law, Stretching frequency of functional
groups in benzaldehyde, acetophenone, ethyl acetate, aniline and methy| amine. Infrared spectra of simple
molecules, C=C stretching and -C=H bending vibrations in vinyl ethers, Calculation of vibrational
frequencics using Hooke's law derived for the motion of a spring. Sample handling in IR spectra of both
gases and liquids.

Unit-1ll: 15 hours
Nuclear Magnetic Resonance spectroscopy:

Nuclear magnetic resonance (NMR) spectroscopy: Absorption of electromagnetic radiation, proton NMR
( H NMR) , Magnetic properties of nuclei, population of energy levels, the Larmor precession, relaxation
processes, chemical shift, the relationship between number of signals and their ratio, shielding mechanism,
spin-spin interactions, rules governing the interpretation of first order spectra, effect of chemical exchange
on spectra. NMR spectra: Downfield and up field position of a signal and integral curve. 'HNMR spectrum
of organic molecules like ethanol, p-xylene. Factors influencing chemical shifl, anisotropic effect.

Mass Spectrometry: Basic principles- Theory of mass spectrometry, instrumentation, mass spectrum, the
molecular jon peak, determination of molecular formula, Mo-Lafferty rearrangement. Metastable ion
peaks and their importance. Nitrogen rule. General transformation modes. Homolytic cleavage heterolytic
cleavage. Retro-Deil's Alder reactions, Important features of mass spectra of hydrocarbons - alkanes,

alkenes and cycloalkenes, alcohols, phenols, llddwdu,lmmmylin acids,
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Unit-1v: 15 hours
Atomic spectroscopy: Atomic absorption, atomic emission and atomic fluorescence. Excitation and

getting sample into gas phase (flames, eclectrical discharges, plasmas), Wavelength separation and
rr:suluum‘{d-rpcndmm on technigue), Detection of radiation (simultaneous/scanning, signal noise),
Interpretation (errors due to molecular and fonic species, matrix effects, other interferences).

Electron Pl'alrnmngnlit Resonance (EPR) Spectroscopy: Basic principles, selection rules, intensity,
"“dﬂ‘.‘ position of spectral line, multiplet structure of EPR specira, hyperfine interaction, spin-orbit
mupirng. zero field splitting and Kramer's degeneracy, rules for interpreting spectra, fisctors affecting the
magnitude of values. Instrumentation, applications to the study of free radicals, coordination compounds,
biological studies and rate of electron exchange reactions.

Hllﬂl‘:‘ll' Quadrupole Resonance (NQR) Spectroscopy: Quadrupole nuclel, quadrapole movement,
electric field gradient, the NQR experiment, structural information from NQR spectra.,

Formative assessment for theory | Marks e
P Assessmeni type N
Internal Assessment Test- | 15
Internal Assessment Test- 2 - 15 Slitet, o 7 S
Assignment/ Small project i 03
Assignment 035
Total 40 Marks
Formative Assessment as per guidelines

B.Sc. Semester-V

Discipline Specific Course (DSC)-16

Course Title: Analytical and Organic Chemistry Practical:

Type of | Theory/ Credits | Instructions | Total No. of | Duration | Formative | Summative | Total
Practical

course Hour per Lectureshours | of exam | Assessment | assessment
week semester
DSC-16 | Practicals 02 04 6l 02 25 a5 S0

Course Outcomes:
At end of the course, students will be able to:
|. Understand the types, theory, technique and application of separation techniques, like solvent
extraction and chromatography, diyes and colours used in day-to-day life.
2. To understand to apply the knowledge of analytical technique for performing the experiments.

References:
Chemical Applications of Group Theory, F. A. CoZon, Wiley Eastemn (1976).
Molecular Symmetry, D. S. Schonl and, Van Nostr and (1965).
Introduction to Molecular Spectroscopy, C. N. Banwell, TMH EdiBon (1994). :
Introduction to Molecular Spectroscopy, G. M. Barrow, MeGraw Hill (Int. Students Edition) (1988).
Molecular Spectroscopy, J. D. Graybeal, McGraw Hill (Int, Students EdiBon) (1990).

y, Vols, 1-3, B. P. Straughan and W, w:lkal.IChpnm Hall (1976).

Physical Methods in Chemistry - R.S. Drago, Saundercollege.
Smy::nnl Methods in Inorganic Chemistry - E.A. Ebsworth, D. W.H, Ranbin and S.Cradock, ELBS.
Spectra of Inorganic and Coordination Compounds - K., Nakamoto.

. Infrared Spectroscopy - C.N.R, Rao. . .

. Introduction to Spectroscopy - D.L. Pavia, G.M. Lampman and G.S. Kriz, Thomson Learning,
Singapore (2001). SR,

. Spectroscopic Identification of organic compounds - R.M, Silverstein and F.X. Webster, 6 Edition,
John Wiley and Sons, India Ltd, (2006).

13. Interpretation of Mass m-_mum.

14. Organic Spectroscopy, s Kenp,
o ap8o (SZT, s QL ¢ by
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Part-A: Separation techniques and pharmacentical analysis

B
2.
3.

© o s

Separation of unlm acids hjr paper chromatography and measuring R values.

Separntion of Co™ and Ni** by paper chromatography and measuring Rf values.

Separation of Ni(11) and Fe&(ll) by complexation with DMG, extraction of Ni(ll)-DMG complex
in chloroform and determination of its concentration by colorimetry.

Separation of amino acids from organic acids by lon exchange chromatography,

Separation of Mg (Ll) and Fe (11) by lon exchange chromaiogrphy.

Determination of aspirin present in tablets conductometrically / tirimetrically

Determination of amino acids colorimetrically using ninhydrin,

Determination of Glucose / Sucrose colorimetrically using Fehling's Solution.

Preparation of magnesium bisilicate (Antacid).

Part-B: Industrial Chemistry

'E-I'Hv—-

. Safety practices in the Chemistry laboratories.

Determination of calcium in fertilizer.

Determination of water of crystallization and Fe(ll) in Mohr's salt by titrating with standard
KMnO4

Preparation of phenol formaldehyde Resin

Preparation of urea formaldehyde resin.

Nitration of salicylic acid by green method (Using calcium nitrate and acetic acid),
Preparation of aspirin from salicylic acid.

Analysis of Cemert [Moisture, Silica and Calcium (ID)].

Analysis of food adulterants in Tea Powder, Coffes Powder, turmeric powder, Chili Powder,

oil/fat, milk, etc.

10. IR peak analysis for functional groups using recoded IR Specira
IlmﬂﬂmﬂﬁMHHHMHMﬁﬁmmmmﬂmemMﬂ
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1) The question paper contains Three section A, B and C, Answer all Sections,
2) Write equations and neat diagrams wherever necessary.
3) Equal weightage shall be given to each unit.

SECTION-A

Answer any FIVE of the Following Questions, (5=2=10)
1. a)

b)

€)

d)

c)

f)

g)
h)

Answer any FOUR of the Fo[loﬂ'h; Questions, . (4x5=20)
Z; a)

b)
3. a)

b) :
4. a) One question from each Unit
3 .
6.

' 3
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Answer of the Following Questio
THREE

any

5. ;;}

9. .lg

it
ch Un
from e

One full question

10, I.:})

a)
'21. " ¥
it-1
3 :j; Questions from (Un
i
b)

(Unit-111 and IV)
%Qﬂﬂﬂhﬂlm

(3%10=30)

(5451 6+4 ) 446)

(3+2/243)

(3+2/243)




