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S COURSE1:GENERAL cHEMIST J—
I. LE . .
AR Credits:d
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3. OCXplaing in,cl ' Structureofihe atomandits rclmiontnpcriudwpro;?cmc(.jmgcnbonding'

4 Oappl)'bohdil "Cntl.\’l)csoﬁ.‘hcmi(:a]l)(mdi”g_i,,,,]c'cnva]cm,mcw.”w.h)’ -

5. °°0n-e|atepcr’tglh.eories to predict molccuInrstructurean ponding "awms'

; oeValuatepraclo.d'C‘m"dS‘Vilhphysicaland chcmicalpmpcrﬁesof c.le(r:et ’
IL. co ticalapplicationsofhuclear chemistryinscienccand industry
Atthe egfst:: OUTCOMES:.
o :

1. Describe:fec?Ursethestudent will be able to

2 Analyzethe ?‘gi:ronicconﬁgurationofelementsandperiodic trerldsc.1

X a i i S.

. App]yVSEPR h lt)m-n?nd;_)ropertlesoﬁomc andcovaler\tcompoun ) andbonding_

4. » hybridization,and MOT topredictmoleculargeome ry e

ermolecular forces and relate

Explain
metallj : .
tophysi allic bonding, hydrogen bonding, and int
5. E ]y ical properties

- EXplaint . o

ypesofradmaCUVlty,nuclearreactions,andreal—lifeappllcatlons-
III. SYLLABUS:
UNIT-1:
Electr 1:ATOMICSTRUCTUREANDPERIODIC TABLE ooom
: onic configuration-Aufbau principle, Hund’s rule and Pauli’s exclusion prmc:ple. Periodic
aw _and arrangement of elements in the periodic table, horizontal, vertical, and diagonal
relationships in the periodic table. Definition and periodic trends of atomic radii, ionic radii,
Pauling scale, variable

covalent radii, ionization potential, electron affinity, and electronegativity,

valency, inert-pair effect.
(9h)

n of ionic compounds, Lattice
- enthalpy of formation of
and Fajan’s

UNIT-2:I0NICBOND
factors favouring the formatio

Properties of ionic compounds,
energy: definition, factors affecting lattice energy, Born-Haber cycle
Covalent character in ionic compounds - polarization

ionic compound and stability,

rules, effects of polarization.
UNIT—3:COVALENT BOND (9h)
Hybridization of atomic orbitals and geometry of molecules - BeCl2, BF3,

Valence Bond theory:
CHas, PCls, and SFs
VSEPR model: Effect o

ear and

HzO,SF4, IClz—al’ld XCFA,
O method, construction of M.O. diagrams for homo nucl
NO)

r orbital theory: LCA
diatomic molecules (Na, 0, co and

fbonding and nonbonding electrons on the structure of molecules - NH3,

Molecula

hetero  nuclear
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LLY _
C AND HYDROGEN porn NS etals. fxplanation of

€ong Ong;
Uctq ! Metairs
rs Clallic 1,
Hydro o s semicmmuc: Propertics, free clectron theotys pand theory of
PrOp " ors and i -
ertj _Oding, and insulators. . o on the physica
UN eSO l’nolecfl:]' ll“l‘(\ and hﬂer-n\“lec\ﬂ“r hydrngcn b()ﬂdingo \ﬂﬂ\lCﬂC
©s, ¢ . 1 i S.
IT.s. Van der waals forces, dipolc-dtpolc interaction Y
(¢
Jacement

fFajan’sdisp

Def waL .NUCL
Mitjo, Isoq EARCHEMISTRY
.t ddy-
oactivity, Soddy Fission and Fusion,

W, Lawe Ope
) a S, 1/, 5 . .
Pplic \.V ° adiOaCt'p .rauo’ binding energy, types of radi :
Ationg radj 'Vity, Radioactive decay series, Nuclear Reactions
Oactivity in agriculture and medicine.

v R
* RE
London, 1996.

JD.L
-Lee,Conei
2. B.R Purj Lc;{selnorganicchemistry,S‘hed.,BlackwellScience, : SHE
NaginChang ... Sharma, K.C. Kalia, Principles of Inorganic hemistrys

F S 214 Co.,1996

S ol IVer ) : i
,Hu}lndp’W'AtkmSJnOrganicChemistry,?fded-,W-
Vs W.U.Mm lik Gels)l’lno.rganicChemistry:PrinciplesofStl'llc
1993, a Tuh’R-Dl\/ladan,SelectedTopicsinInorganicCheml

6. H J i

-Arnikar, EssentialsofN uclearChemistry, NewA gel nternationalPublishers,201 5.

H.Freeman andCo, ;
tureandReactivity,4 ed., 2017.
stry,S.ChandPublishing,

A~ w
Ly
oo
=)
(¢]
2]
les)

V.
1 Pgl?POSEDACTIVITIES:
] artonperio dictrendslikeradii’ionizationenergy,electronegativityacrossgroups/periods.

2. .
: Worksheetsolvmg—MOTdiagramsandhybridizationproblems-
. ModelBuilding-Build3Dstructuresusingkits/ softwareforCHas,PCls, XeFsetc.

VI CO-CURRICULARACTIVITIESANDASSESSMENT METHODS
sInternalEvaluation(CIA):Monitoringtheprogressofstudent’s learning.
Industrial/Field visits, Student seminars, Poster and PPT

1. Continuou
Debates, Group

2. Class Tests, Worksheets, Quizzes,
Project-based learning, Assignments,

presentations, Peer learning,

Discussions: Enhances critical thinking skills.
nation (SEE): Critical indicator of student’s learning and teaching
the semester.

3. Semester End Exami
by teachers throughout

methods adopted
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l. LE
ARN)
. NGOI!JICCTIVES: mwicqlquali
classt™

O undey. d
e N . i
Stand the lhcorclicn'l’rinclplcsbchm

a“ions
. iorganic salts.
1d anionsin inorg

f reagents:
stematicsaltanaly

(ative analysisof cationsand

—
.

Tog
Cve e i 1
lop theabilitytoidentifycommon cationsd

Opractj ;
ice 0
elaboratorysafetyandcorrect handling is.

A~ w o

TOre .

cord andinterproe.tobscrvationsaccuratelym sY

Atth
1.

¢ eng OUTCOMES:
n
Pr. Ofthe coursethestudent will be able 0
OPeruseof glassware.c quipmentandchemicalSinthelaboratory . .
8 1 in a given inorganicsalt.

A ! io

ApplysyStematiCproceduresto idemifyonecatlon and oneant ) ;

. ipi rmation.
nalyzereactlonsbased onsolubility,colorchanges,andprempxtate 0

In . B
terpret resultstodraw conclusionsandconﬁrmtheldentltyoﬁOl‘lS-

A Lo

. SYLLABUyS:

Analysjsofe; o
alys1sofs1mplesaltcontainingoneanion andonecationfromthefollowmg.

Anions: :
mons.Carbonate,Sulphate,chloride,bromide,acetate,nltfate=b°rate’phOSphate'
Catlolls:Lead,copper,iron,a]uminium,zinc,nickel,manganese,calcium,Strontium,barium,

ammonium.

IV. REFERENCES
PearsonEducation,2008.

L. G-SVChla,Vogel’sTextbookonualitativeInorganicAnalysis,
okhandwala,N.M. Parekh, Textbook of Semi-micro Inorganic

2. K. Nagaraj, S. Kamalesu,S. L
Qualitative Analysis, Notion Press, 2023.

3. G.Pass, H.Sutcliff, Practicallnorganic Chemistry.Z“dedition,John-Wiley&Sons,202().

V. CO-CURRICULARACT IVITIESANDASSESSMENTMETHODS

1. InternalPractical Assessment
LabRecord Evaluation

2
3. FinalPractical Examination
4

Oral/Viva Voce
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SEMESTER ™
¢ CH EMISTRY

CovnsE 2 : TAORCAMT

CreAl"SS3 Ghrs,“@ek

L Lg
ARNINGOBJECTIV ES:

Ia |
slock compounds.

Toex

Xplainppe ;

. Mpreparationand usesofselectedp-t ook
u ) ’ ock com
"demﬂndthcstructuralnndchcmicnll’ml’c”'csnrscm('wd'y pounds.

1 Oclassify, and f-block elements.

[

Lo

" and analyzethecharacteristics of d-
OcCor . ini
T hpamhcpl‘obenicsof lanthanidesand actinides.
\ i i
U“dCFSta"dlheprocessesinvolvedin u,eextractnonofmetalsfromthelrores,

o A~

Atthe eng o

i

E OUTCOMES:
fthe coursethestudent willbeable to

Explainthe Structures andpreparation ofkeyp-block compo

2. : , -
Classifyd- and f:block elements anddiscuss their propertic

3. onmetals.

4

unds.

s andoxidation states.

Ana]yzemagnetic,catalytic,andcolorproperties oftransiti
+ Compareandcontrast lanthanidesandactin1desbasedonelectronicconﬂguration.

3. EXPlainanddifferentiatevariousmetallurgicalprocessesusedintheextractionof metals.
1. SYLLABUS:

UNIT-1; CHEMISTRYOFp-BLOCKELEMENTS— 1
Group13:PreparationandstructureofDiborane,Borazineand(BN)x-

(Oh)

Gr oupl4:Preparation,classificationandusesofsilicones.
Group15:Preparation andstructureof PhosphonitrilicChloride P3N3Cls.

UN IT—2:CHEMISTRYOFp-BLOCKELEMENTS—II (9h)

Group16:Classificationofoxides,structures ofoxidesand oxoacidsof sulphur.

Group17:Preparationandstructuresoflnterhalogen compounds,Pseudohalogens.

UNIT-3:CHEMISTRYOFd-BLOCK ELEMENTS (9h)
Characteristics of d-block elements with special reference to electronic configuration, variable

valency, colour, magnetic properties, catalytic properties and ability to form complexes. Stability

of various oxidation states of 3d-series.

Oh)

UNIT-4:CHEMISTRYOF{-BLOCK ELEMENTS
magnetic

Chemistry of Lanthanides: Electronic configuration, oxidation states, colour,

lanthanide contraction.

properties, lanthanide contraction, consequences of

comparisonoflanthanidesandactinides.
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9h

llNl’]‘\s:quw . ( ) v

. L ion, magnetic separation,
CCUrrence tion g

froth float

l'edllct iOno

NERALI’RINCIl’l,l«ZS()Fl\'IETAI,I,URGY

" cvigﬂ
. f ores I
Of metals, Mminerals and ores, C“"‘:C“"mkm ¢

to oxide- calcination and roasting,
S

ation, leachi ated 0T
N cach"‘ y ~ aval Uf c()nccnlr‘ . e .n
g, Conversion I-distmmionJ,quauon,poh g,

vention, Alloys-

electrolysis, zone

e fn.‘udctothcmcml,Rcﬁningnf crudemetd
nmg and v Ild its Prc

apour phase refining, Corrosion @

IV.R
EFERENCES: don,1996
cience, Londor, ‘

1
) h Blackwe“S
ed-, Chemistry, Shoban Lal

JD :
'LeC,Concmelnorgan icChemistry,5' .
rganlc

B.R. Puri LR, Sharma, K.C. Kalia, Principles of Ino

)

NagirlCh n 99 don 1999
and C
and CO.,] 6. reemanand o,Lon s ‘

. D.F Shriver : . : F
- P.W. Chemistry, W-H-
Atkins,Inorganici-ne ructureandReactivity,4‘hed.,2O 17.

+ :E-Huheey,Inorganic Chemistry: Principlesof St
HillEducation,ZO 11.

3

4

3. A'KDaS, Fundamentais ofMetaﬂurgy.TataMchaW
V. PROPOSEDACTIVITIES:

L. Groupdiscussion:Trendsind-blockandf—blockpropertiesacroSSperIOdSand groups.
2. COmparativeworksheet:LanthanidevsActinide behaviour.

3. Seminar:Uses ofmetalsin dailylife.
METHODS:

VL CO-CURRICULARACTIVITIESANDASSESSMENT
ofstudent’s learning.

1. ContinuousInternalEvaluation(CIA):Monitoringtheprogress
Class Tests, Worksheets, Quizzes, Industrial/Field visits, Student seminars, Poster and PPT

2.
presentations, Peer learning, Project based learning, Assignments, Debates, Group
Discussions: Enhances critical thinking skills.

3. Semester End Examination (SEE): Critical indicator of student’s learning and teaching

methods adopted by teachers throughout the semester.
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Rocd

ot

I Lc; , C-rccwr,s: | .

BJECTIVES: | |
l. . ) alt preparation.
= Toundchtanda"(k'pl"ystoichiomctryandprinciples oﬁnor.f,amcsa prep

. ltration,anddrymg.

Tole .
amtcchmquessuchascrystallization,ﬁ

.(;)

T
Ocalculatepercentageyields.

4. s
Tohandlereagentsandlabapparatussafelyand prec1sely

g;t:e(LURSE OUTCOMES:

nd ofthe coursethestudent will be able t0

b and chemica
ﬁnorganicsalts.

chloridefollowingproper procedures.

action completion.

Demonstratesafeuseoflaboratoryequipment lhandling.
' Describethethe0reticalbackgroundforthepreparationo

2

3 .
PerformSyn’thf:s1sofpotashalum,ferroussalts,andcupI‘OuS

4

y Analyzecolourchanges,crystalformation,andyieldstoevaluatere

III. SYLLABUS:
PreparationofPotashalum.

PreparationofFerrous oxalate
PreparationofF errousammoniumsulphate.

PreparationofCuprouschloride.

oA W N =

PreparationofChromealum.

IV. REFERENCES:
1. G.Svehla,Vogel’sTextbooko
2. G.H.Jeffery,J.Bassett,J.Mendh

fQualitativeInorganicAnalysis,PearsonEducation,2008.

am,R.C.Denney,Vogel’sTextbookonuantitativeChemical
Analysis, John Wiley and Sons, 1989.

V. CO-CURRICULARACTIVITIESANDASSESSMENTMETHODS:
I. [nternalPractical Assessment

LabRecord Evaluation

FinalPractical Examination

Oral/Viva Voce

= W% R
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SEMESTER-1I
C
OLRSE 3: orRMANIC cHEMTSTRY-T

Shrs ’ucek

I. LEAR dil
NIN Credidp: 3
_ GOBJECTIVES; F
anicchemistry.
ty.
ic substitution.
daromaticity.

l Tounders

'3' Toidcmif;::((jj l:cﬁtr_uct“"ﬂl theorybehind reactivityin org

3. Toexphinorg a;.abslfyh.ydfocarbons, their reactions, andstabili

i Toapplyconce tlcl-reacl'o"mcchanismsand orientationinaromat

S. Toanalyzest er:os 'kel’.esonance,inductive efTects,hyperconjugatio"’a“
chem|Strythmughmolecu]an-epresentationsandopticalactivity.

IL.
AItthCeolgiRSE OUTCOMES:
en :
1. S tUdy(;:(l;‘eC(?urse,thestudemwil] beable o
Exp]al-mhuctlveeffe?t,Mesomericeffect,Hyperconjugationanditsapplications.

Avalyze epreparationandchemicalpropertiesof alkanes,alkenes,alkynesandbenzene.
Differ z_mdapp lyHuckel’sruleto benzenoidand non-benzenoidaromaticcompounds.
entlatebetwee“MarkownikoffandAnti-markownikoffaddition,Ringactivatingand

A W

deactivating groups
5. Inte |
rpretstereochemical representationsandidentifychiralmo lecules.

III. SYLLABUS:
UNI”Ii-l:STRUCTURALTHEORYINORGANICCHEMISTRY Oh)
Functional groups in organic chemistry, Types of bond fission, Electrophiles, Nucleophiles,

Reactive intermediates-carbocations, carbanions & free radicals. Inductive effect and its
application: (a) Basicity of amines and (b) Acidity of carboxylic acids, Resonance ot Mesomeric
effect and its application: (a) Acidity of phenol, and (b) Acidity of carboxylic acids. Hyper

conjugation and its application to the stability of carbonium ions.
ROCARBONS(ALKANES& CYCLOALKANES) (9h)
Elimination, Substitution and Rearrangement reactions.

UNIT-2:SATURATED HYD
y House synthesis, Substitution reactions of alkanes.

Types of organic reactions: Addition,
Alkanes: Preparation of alkanes by Core
Cycloalkanes:Cycloalkanesandtheirrelativestability,Baeyerstraintheory,Cyclohexane
conformations with energy diagram.

(9h)

URATEDHYDROCARBONS(ALKENES& ALKYNES)
of alkenes by dehydration of alcohols, Saytzeff and Hofmann eliminations,

Electrophilic Additions of X2, H20, HX to alkene, Markownikoff and Anti-mal‘l\'O\\’ﬂﬂ\'Off
addition, Ozonolysis, Diels-Alder reaction, 1,2- and 1, 4-addition reactions in conjugated dienes.
Alkynes:AdditionsofX2,HZO,HXt0 alkyncs,acidityandalkylationoﬂcrminal alkynes

UNIT-3:UNSAT
Alkenes: Preparation
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UNIT-4; ARDMATECITY
Aromaticity: :
Naphthalene) and Nnn-ﬂcnzctﬂ"
tropylium cation). Electrophilic are!
Craft's alkylation and Fried '
Oricntation of aromatic substitution
Ring activating and deactivat

UNIT-5:STEREOCHEMISTRY OFCA
Molecularrepresentations- Wed
Optical isomerism: Optical activity,
Symmetry elements-cnantiomers and
examples- Glyceraldehyde, Lactic acid, an
CIP rules, Absolute configuration (R, S-Con

ZENE AND 11:5' R,EACTIVIT\I
’ BE " Huckel's rule - "pphc,a thon to Bc"'lcnoid
““mtlli/l;mlmls (cyclopropeny leation, cy “"’Dcmadien “N2epe
co

tic quh'dilulion benzene- Halogenation, Niteag; ion any
na B *

jeylation.
Ortho,
ith examples.

Coneept of nmm'
[t

ol- Craft's ¢ para and meta directing Broups v,
CXample

ing groups W |

RBONCOMI’OUNDS on

Fischer NewmanandSaW-liorseff)rmu|ae.

ge,Fis 0’ tical rotation and specific rotation, Chiral

dpiastereomers, Explanation of optica] isom

J Tartaric acid. Relative configuration O

m()]ccules.

Crism with
> Lenotation
figuration)

IV. REFERENCES: sonEducation, 7" edition, 201,

<

vis W

5

7.
8.

R.N.Morrison,R.N.Boyd,OrganicChemistry,P'ear
PeterSykes, GuidebooktoMechanism inOrganic C' . 1985,
S.P.Singh,0.Prakash Reactionmechanisminorganicchemistry, LaxmiPublications 2017

P.Y.Bruice, OrganicChemistry,8" Edition,Pearson,2017. . ' -
V.K.Ahluwalia,P Bhagat,R. Aggarwal,R Chandra,IntermediateforOrganicSynthesis,

I.K.International.2005. . thes g« :
T.W.G.Solomons,C.B.Fryhle,S.A.Snyder, OrganicChemistry, 12 Edition, Wiley,2016

P.S Kalsi,Stereochemistry,NewAgelnternational, 2015. ' |
D Nasipuri,Stereochemistryoforganiccompounds,NewAge International, 2020.

hemistry, 6Medition, 1985,

V. PROPOSEDACTIVITIES:

1.
2.
3.

Mechanismwritingexercises-Electrophilicaromaticsubstitution,electrophilicadditions.

Groupquiz ondirectiveeffectsand reactive intermediates.
Conceptmapping-Propertiesofalkane,alkene,alkyne, benzene.

VL. CO-CURRICULARACTIVITIESANDASSESSMENT METHODS:

1.
2.

8.

ContinuousinternalEvaluation(CIA):Monitoringtheprogressofstudent’s learning

Class Tests, Worksheets, Quizzes, Industrial/Field visits, Student seminars, Poster and PPT
presentations, Peer learning, Project-based learning, Assignments, Debates, Group
Discussions: Enhances critical thinking skills.

Semester End Examination (SEE): Critical indicator of student’s learning and teaching
methods adopted by teachers throughout the semester.

Scanned with CamScanner



COURSE 4 ¢
Tl‘\em,\' Cn‘m,;?
s liquids,

L,
LEf\RNlNGOBJECTWES: inggase™
0““dcrslandthcmeorclicall’fi“Cil’lCSg""cl‘[‘"“’g; idealgascs:
©applygas lawsandint erpret mcbchavioroirw a tesandrclatet
0f1escribcphysicalpropeniesoﬁnatlcrinvarioussta ruleto
To"“erpl‘et phasediagrams and apply Gibbs’ PR

3 lﬂ's'ucek

solids,andcolloidal systems,

hemtostructural features.

one- and two-component systems,

II.
AtthCOURSE OUTCOMES:
¢end Oﬂhecourse,thestudentwill beable to: .. h
ndcrltlcalp =

1 ot i
. E)\plamgaslaws, idealandreal gasesbehavlour’a ficatio
; Describeproperties ofliquids and classifytypes endepp t
4 DeriveBragg®sequation andidentifytypesoferysialdete™ diagrams  and
Apply  the phase rule to interpret phase i
€utectic/congruent/incon i
. gruent points. lu
S. leferentiatebetweentypesofadsorptionandcollo1dals)IStems,andeva

nomena.
nsof liquid crystals.

systems  with

atetheir applications.

L. SYLLABUS: |

UNIT-1: GASEOUS STATE . (Oh)

Gas laws, Ideal Gas equation, Vander Waal’s equation of state, Andrew’s isotherms of carbon
en critical constants and van der Waal's

dioxide, Critical phenomena, Relationship betwe
e-Thomson effect, Inversion temperature.

constants, Law of corresponding states, Joul
Oh)

UNIT-2:LIQUIDSTATE
pressure, boiling point, surface tension and

Physical properties of liquids: Definition of vapour
coefficient of viscosity, Effect of temperature and addition of solutes on surface tension and

viscosity.
Liquid crystals: Mesomorphic state, Differences between liquid crystal and solid/liquid.
Classification of liquid crystals into Smectic and Nematic, Application of liquid crystals as LCD

devices.
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Lﬂ\\y of Constanc

UN IT—4:PHASERU LE

T
he Concept of ph
Componeny Systen

S
LID state "y
Wi Ty
ctlacial angles, The law of rationalityof indice>

]as‘e.‘ :;lilp()llc11ts, degrees of freedom, G
\ . er system, Definition and examp
desilverisatiop of g PO}.I1t, Studyof Phase diagrams of Simple eu

€ad (ii) NaCl-Water system, freezing mix

; indicess *
iller al gystems,

: n
.o Jattices @ . stals:
unit cells Braval® tion pefects in cry
a 9

a 1ca .
Wice point, space lattice, .
and its derv

Stoichj and ¢r
hiometric and Noy, Ystal structure, Bragg's law
(9h)

stoich: i
Wichiometric defects.
of one

le
ibbs phase rule, FIE
les 10 e havm‘g Cb—Ag gystem,
tectic systems (P
tures
G
Hardy—Schulze rule.

UNIT-5;
Colloidss..sglt_F {\CE CHEMISTRY .
Stability of :0;:“?;0“ and classification of Colloids, Coagulation of colloidss
01 S, . ) -
Protection of Colloids-Gold number- ; — _dsorption is0 -

Adsorptio
n: Physical 5 . . :
applications of adsorptior:ld chemical adsorption, Freundlich 2

IV. REFERENCES:.
I. P.W. Atki
tkins, J.de., Paula, Atkin’s Physical Chemistry, 10"

2014.

2. : i

: D.W.Ball,PhysicalChemistry,2"Edition,Cengage Learning,

4. G.W.Castellan,Physical Chemistry,4thEdition,Narosa, 2014.
. K.L. Kapoor,ATextbookofPhysicalChemistry, 6™ Edition,

V.
1.
2.
3
4
5

Edition, Oxford University Press;

2017.

McGraw-H {l[Education,2015.

PROPOSEDACTIVITIES:
Modelbuilding:Bravaislatticesandsymmetryincrystals
Chaftpreparationoﬁ)hasediagrams(Water,Pb—Ag,NaCl-H20)
PPT:Adsorptionisothermsorcolloidalbehavior.
Listoutapplicationsof Liquidcrystalsindifferentdispl

. PeerTeaching: Phaseruleandeutectic systems
VL CO-CURRICULARACTIVITIESANDASSESSMENT METHODS:

aydevices.

nitoringtheprogressofstudent’s learning

I. ContinuousIntemalEvaluation(CIA):Mo
. Class Tests, Worksheets, Quizzes, Industrial/Field visits, Student seminars, Poster and PPT

Peer learning, Project-based learning, Assignments, Debates, Group

presentations,
Discussions: Enhances critical thinking skills.

3. Semester End ‘Examination (SEE): Critical indicator of student’s learning and teaching
methods adopted by teachers throughout the semester.
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5. DEPARTMENT OF CHEMI
SRIKAKULAM

0. Gowt, Degree College For (W) (A)

7. 1l -SEMESTER
ANIC CHEMISTRY

8. Course Code 5: FUNDAMENTALS IN ORG
0. Credits: 03

10,
+ Course outcomes:

1. at
- Atthe en '
d of SEMESTER the student will be able t0

lﬁ 1
4 Unders 4
tand and explain the differentia| behaviour Of organlc Compounds based on

fun
damental concepts learnt.
ing and correlating the

13. 2.

- 2. Form

fUndameu late the mechanism of organic reactions bY recall
ntal properties of the reactants involved

14.3. L
- 3. Learn : . .
and identify many organic reaction mechanisms-
15. 4
- Correlate and describe the stereo-chemical properties of organic compounds and
reactions.

16. Syllabus:

17. Unit 1

18. Structural theory in Organic Chemistry (9 h)
Electrophilic, Nucleophilic, and free radical

19. Types of bond fission and organic reagents (
reagents). Reaction intermediates — Carbocations, carbanions & free radicals. Bond
polarization: Factors influencing the polarization of covalent bonds, inductive effect-
(b) Acidity of carboxylic acids (c) Stability

Application of inductive effect (a) Basicity of amines
of carbonium ions. Resonance or Mesomeric effect, application to (a) acidity of phenol, and
(b) acidity of carboxylic acids. Hyper conjugation and its application to stability of carbonium

ions, Free radicals and alkenes.

20. Unit Il
ydrocarbons (Alkanes and Cycloalkanes) 9 h

Wurtz and Wurtz Fittig reaction, Corey House
alkanes, Conformational analysis of alkanes
Propane and butane).
Baeyer strain theory,
ubstituted

21. Saturated H

22. General methods of preparation of alkanes-
synthesis, physical and chemical properties of
(Conformations, relative stability and energy diagrams of Ethane,

formulae of cycloalkanes and relative stability,

General molecular
tions with energy diagram, Conformations of monos

Cyclohexane conforma

cyclohexane.
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UNiry,,

Unsat
Urated
le‘oc
(Genera) arbons (Alkenes and Alkynes) 9 h

ies saytzeff and Hoffmann

eliminas: ethods of
Mar':atlons mechani::)Paration, physical and chemical propert
Ownikoff/An: » Electrophilic Additions, (H2, HX) mechanism 3 3
e Oxyme'{Anhmarkownikoff addition) with 's(uitable examples-syDn and anti-addition; addn(;in;f
o demercuration, ozonolysis, hydroxylation, Diels Alder reaction, 1,2-an s -
acidity, electrophilic and nucleophilic

additio
n reactions ;
additions, hvdratisom Conjugated dienes. Reactions of alkynes;

N to form carbonyl compounds, Alkylation of terminal alkynes-
UNIT-Iv
Benz .

€ne and its reactivity (9 h
arboxylation- Properties -

Structur
e of Be
nzene — Preparation - polymerisation of acetylene and dec
on and acylation.

mechanism

o " !

e - f electrophilic aromatic substitution of Friedel- Craft's alkylat!
genation and nitration.

UNIT-v

Orientation of aromatic substitution (9 h)
Naphthalene) and Non -

Concept of aromaticity, Huckel's rule - application to Benzenoid (Benzene,
Benzenoid compounds (cyclopropenylcation, cyclopentadienyl anion and tropylium cation)
para and meta directing groups. Ring activating and

Orientation of aromatic substitution - ortho,

deactivating groups with examples (Electronic interpretation of various groups like NO2 and
Phenolic). Orientation of (i) Amino, methoxy and methyl groups (ii) Carboxy, nitro, nitrile, carbonyl
and sulphonic acid groups (iii) Halogens.

II. List of Reference Books
yd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.

1. Morrison, R. N. & Bo

(PearsonEducation).
nic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education)

2. Finar, . L. Orga
echanism in Organic Chemistry by Peter Sykes 6th edition,1985.

3. Guide book to M
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DEPARTMENT OF CHEMISTRY
Go
Vt. Degree College For (W) (A}, SRIKAKULAM

Il -SEMESTER
Course Code 5: Organic Qualitative analysis
Credits: 01

Organic Qualitative analysis

Co
Urse °“t€0mes-

At the
end of th
€ Course, the student will be able to;

1. us
€ glassw
are, ; ;
€quipment and chemicals and follow experimental procedures in the laboratory

2. Determ;j
'Mine melt;
ting and boiling points of organic compounds
theory part of

3. Und
erstand the .
a . . " . .
organic Chemistry Pplication of concepts of different organic reactions studied in

Syllabus:
unctional group

Analysis o i o)
ysis of an organic compound through systematic qualitative procedure for f
ble

identi ion i . e .
entification including the determination of melting point and boiling point with suita
es, Carboxylic acids, Aromatic primary amines,

derivatives. Alcohols, Phenols, Aldehydes, Keton

amides and simple sugars.

rricular activities and Assessment Methods

Co-cu
udent’s learning

1. Continuous Evaluation: Monitoring the progress of st

s Tests, Worksheets and Quizzes

2. Clas
Projects and Assignments and Group Discussions: Enhances critical thinking skills

3. presentations,
and personality
ion: critical indicator of student’s learning and teaching methods

MESTER -End Examinat

4.SE
s throughout the SEMESTER .

adopted by teacher
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Referean books:

1) Vogel A
I .Practical Organic Chemistry, Longman Group Ltd.
2) Bans
alR.K. Laboratory Manual of Organic Chemistry, Wiley-Eastern:
press.

3)A g . istry, University
) hluwalia V. K. and Agarwal R. Comprehensive Practical Organic Chemistry

3
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DEPARTMENT OF CHEMISTRY
G
OVt. Degree College For (W) (A), SRIKAKULAM
I -SEMESTER

COurs
€ Code g. i
e6: ORGANIC CHEMISTRY (Halogen and Oxygen containing organic

compounds)
o Credits: 03
Urse Outcomes:
At the
end of
the Course, the student will be able to:

1. Under
stand t

i he concept of SN1andsN2and SNi mechanisms.

- Vescribe t -
. he reactivity of alcohols and phenols.

- Achieve the gy

e .
skills required to propose various mechanisms

4. Apply t
Y the concepts for synthesising various oxygen containing organic compounds

5.In
terconvert the monosaccharides.

Syllabus:

Unit—1|

Halogen compounds ( 9 h) Alkyl halides:
Preparation of alkyl halides from i)alkanes, ii)alkenes and iii) alcohols. Properties - nucleophilic
substitution reactions—SN1and SN2 and SNi mechanisms with energy profile diagrams, stereo
chemical aspects and effect of solvent. Williamson’s synthesis. Aryl halides: Preparation i) from
phenols ii) Sandmeyer’s reaction, nucleophilic aromatic substitution (Benzyne mechanism);relative
reactivity of alkyl, allyl, vinyl and benzyl, aryl halides towards nucleophilic substitution reactions.

Unit I

Alcohols and Phenols (9 h) Alcohols:

Preparation of 10,20,30alcohols from Grignard’s reagent, Bouveault-Blanc Reduction; Chemical
s — substitution of —OH by using PCI5, PCI3, PBr3, SOCI2 and with HX / ZnCl2, Oxidation of

propertie

alcohols with PCC, PDC; Oxidation of diols by HIO4 and Pb(OAc)4, Pinacol Pinacolone arrangement
with mechanism, relative reactivity of 1°, 2°, 3°alcohols. Phenols :Preparation from diazonium salt
and Cumene. Reactions and mechanism—-Reimer— Tiemann, Kolbe-Schmitt Reactions, Fries and

Claisen rearrangements.
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c Fe
/

-
&

Sve e GGy

(Pea rsonEducation).
2) 2.Finar, I. L. Organic Chemistry

3) Guide book to Mechanism in Organic Ch

On
" Co pOu
ti h )
phili Acid ¢
Ydroyy,. . 2ddit lorig
X . ti es,1.3.
(C'em i mlne' on re Ctions wli': s ehlane and nitriles; Structure and reactivity of carbonyl group,
Canni ense e, phap, I " HCN, NaHS03 and alcohols. addition- elimination reactions with
23300 req, olfx 4 hydmllne' 2,4DNP, semicarbazide. Oxidations and reductions
Aldol condensation,

react: ®actj ner’s, w
tion on, Peri ithLiAIH4 & NaBH4). Reaction & Mechanism-

» rer in
reactj y
'on, Benzoin condensation, Claisen-Schmidt reaction, Haloform

Ca
"BOXYlic acid ang
A

Ctive
c:é"'b°’(VIic Acids: p Methylene Compounds (9h)

'T'If)nOCa rbOXylic
acldchlorige,

sis of nitriles, Reactions of

ps, formation of salts, esters,
Diecker’s reaction,

reparatig
n from Grignard reagent and hydroly

acids- Regeti .
actions Involving -H, -OH and-COOHgrou

decar » @Mides gnq :
boxylation by Schmi anhydrides. Degradation of carboxylic acids by HUns-
Idt reaction, Arndt-Eistert synthesis, halogenation by Hell- Volhard- Zelinsky

reaCﬁOn
. MeCh .
anlsms .. .
rearrangemen't. Activ of acidic and alkaline hydrolysis of esters, Reformatsky reactions, Curtius
Ester(AAE) by Claise € methylene compounds: Ketoenol tautomerism, preparation of Aceto Acetic
N condensation with mechanism,synthetic applications of AAE in the preparation

of mon
O carboxylic acj
c : .
acids, di carboxylic acids, a,B-unsaturated acids and heterocyclic compounds.

Unitv

Carbohydrates (9h)

ai':iif;‘:tslznean.d their biological importance, Monosaccharides: Structural elucidation of glucose
, epimers and anomers, mutarotation, determination of ring size of glucose and
fructose, Haworth projections and conformational structures; Interconversions of aldoses and
ketoses; Killiani-Fischer synthesis and Ruff degradation; Disaccharides— Haworth structure of

maltose, lactose and sucrose.

Il. List of Reference Books
1) 1.Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.

(Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

emistry by Peter Sykes 6th edition,1985.
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DEPARTMENT OF CHEMISTRY
Gowt,
Degree College For (W) (A), 5“|KAKULAM

Il - SEMESTER
Course Code 6: Organic preparations

Credits: 01 Organic preparation

3. How
- stallization,
acuum filration MMmon laboratory techniques including reflux distillation, recry
purity and percent yield of

4. How to crj
O Critical|
Products ang to Suy evah{ate data collected to determine the identity,
Mmarize findings in writing in a clear and concise manner.

Syllabus - i
Organic preparations (s0Mm)
) Using green

Acetylati
tylation of B-naphthol, vanillin and salicylic acid by: a) Using conventional method. b

approach

i, P i : .
reparation of Nerolin Co-curricular activities and Assessment Methods;

1. Continuous Evaluation: Monitoring the progress of student’s learning

2. Class Tests, Worksheets and Quizzes
d Assignments and Group Discussions: Enhances critical thinking skills

3. Presentations, Projects an

and personality
4. SEMESTER -End Examination: critical indicator of student’s learning and teaching methods

adopted by teachers throughout the SEMESTER .

Reference books:

ractical Organic Chemistry, Longman Group Ltd.

1. Vogel A.l .P
boratory Manual of Organic Chemistry, Wiley-Eastern.

2. Bansal R.K. La
and Agarwal R. Comprehensive Practical Organic Chemistry, University press

3. Ahluwalia V. K.
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DE
; PARTMENT OF cHEMISTRY
Ovt. De
gree College For (W) (A), SRIKAKULAM

- SEMESTER
COUr5e co
de 7: p
HYSICAL CHEMISTRY - | (Solutions & Electro Chemistry)
Credits: 03

Course Ooutcomes:

1. Understand the ;
e theh; lod|eal and non ideal behaviour of solutions.
Doty ecular mass of non-volatile solutes.
o~ . IC concepts of Photochemistry.

pply the Principles of electrical conductivity

5. Explain i
the importance of emf and its applications.

Syllabus:

Unit |

HCI-H20

Solutions (9 h)

Classification - Miscible, Partially miscible and Immiscible - Raoult’s Law - Azeotropes-

system and ethanol-water system. Partially miscible liquids-phenol- water system. Critical solution
scible liquids and steam

temperature (CST), Effect of impurity on consulate temperature. Immi
distillation. Nernst distribution law. Calculation of the partition coefficient. Applications of

distribution law.

Unit Il

Colligative Properties (9 h )
Relative lowering of Vapour Pressure, Elevation in boing point depression in freezing point and
ssure. Determination of molecular mass of non-volatile solute by Ostwald- Walker

Osmotic pre
s method, Rast method and Barkeley-Hartley method. Abnormal colligative

method, Cottrell’
properties. Van't Hoff factor.
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Unit

P
D':‘f:tOChemiStry ( 9h )
erence betw
een Z
Draper's law ang Startkhermal and photochemical processes, Laws of photochemistr\l‘ Gmthu:emica!
m |~Ei"5t‘3in's law of photochemical equivalence, Quantum yield- t’hotOCi tion of
- . < r
spho]ydroge“‘ chlorine and hydrogen- bromine reaction- Qualitative d:s:e:ctions-
rescence, Jablonski diagram, chemiluminescence - photosensitize

Ocess s
es (simple example), quenching, Photo stationary state.

reaction Mechanjs
ﬂuorescence, pho
€nergy transfer p

strong electrolytes (derivation excluded),

measure
ments- conductometric titrations.

Unitv

Electrochemistry—ll (9h)

Electrochemical Cells- Single electrode potential, Types of electrodes with examples: N!etal- metal
ion, Gas electrode, Inert electrode, Redox electrode, Metal-metal insoluble salt- salt anion. _ )
Determination of EMF of a cell, Nernst equation, Applications of EMF measurements -Potentiometric

titrations. Fuelcells — Basic concepts, examples and applications.

List of Reference books:

1) Principles of physical chemistry by Prutton and Marron

2) Solid State Chemistry and its applications by Anthony R. West
3) Text book of physical chemistry by KL Kapoor

4) Text book of physical chemistry by S Glasstone

5) Advanced physical chemistry by Bahl and Tuli

6) Advanced physical chemistry by Gurudeep Raj

7) Principles of physical chemistry by Puri, Sharma and Pathania.
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D
. EPARTMENT OF CHEMISTRY
ovt, p
€8ree College For (W) (A), SRIKAKULAM

. Il - SEMESTER
Urse Code 7: PHYSICAL CHEMISTRY -I

Credits: 01
PHYSICAL CHEMISTRY |

1.Use of
g'aSSWare %
2.Und * S9uipment ang chemicals and follow experimental procedures in the laboratory

erStand and
a
3. Apply Concepts ofpply the concepts of solutions practically.
EIeCtl'ochemistry in experiments

CST, Cond
’ ucto i
s t.metnc and Potentiometric Titrimetry 50M
> o ation of CST for Phenol-water system.
- EiTect of electrolyte on CST.

3. Con o .
ductometric titration - Determination of concentration of HCI solution using standard NaOH

solution.
4. Conductometric titration — Determination of concentration of CH3COOH Solution using standard

NaOH solution.
ndard NaOH solution.

5. Potentiometric titration-Determination of concentration of HCl using sta

lll. Co-curricular activities and Assessment Methods:
1) Continuous Evaluation: Monitoring the progress of student’s learning

2) Class Tests, Worksheets and Quizzes
3) Presentations, Projects and Assignments and Group Discussions: Enhances critical thinking skills

and personality
4) SEMESTER -End Examination: critical indicator of student’s learning and teaching methods

adopted by teachers throughout the SEMESTER .

IV. List of reference books:
1) A Text Book of Quantitative Inorganic Analysis(3rdEdition) —A.l.Vogel

Web related references suggested by teacher.

2)
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DEPARTMENT OF CHEMISTRY

Gowt, p
egree College For (W) (A), SRIKAKULAM

COURsE Il -SEMESTER
CODE 8: INORGANIC AND PHYSICAL CHEMISTRY

Credits: 03

5) DiSCuS
s th ;
e basic concepts of thermodynamic
S.
I1. Syllabys:

UNIT- |

Coordination Chemistry-1 (9 h )

stereo isomerism in complexes
magnetic properties-
gin Octahedral,

E), Crystal field

IUP
With?:f)::;::iccﬁt::,;o; Coordination compounds, structural and
Inner and outer orbital ers 4 and 6. -Va.len(-:e Bond Theory(VBT):PostuIates-' .
tetrahedral, tetr. complexes. Limitations of VBT, CFT- Postulates - Splittin
, tetragonal and square planar fields. Crystal field stabilization energy(CFS
effects for weak and strong fields. Factors affecting the magnitude of crystal field splitting energy,
Spectro chemical series, Tetragonal distortion of octahedral geometry, Jahn-Teller distortion.

UNIT-II

Coordination Chemistry Il (9 h)

Inorganic molecular Reaction Mechanism: (6 h)

Introduction to inorganic reaction mechanisms. Concept of reaction pathways, transition state,
intermediate and activated complex. Labile and inert complexes, ligand substitution reactions—SN1
and SN2,Substitution reactions in square planar complexes, Trans-effect, theories of trans effect and

its applications
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ability of meta!
ler

d
kinetic stability, factors affecting the st
thod and mo'€

Nation
of composition of complex by Job's me

type,
d substituted metal

Definiti
Oh ang
M classificas:
- rel:alcarbol‘nvls:189le'cctartmn of organo metallic Compounds on the basis of bond
Sl ONYls of 3d serjes On rule, electron count of mononuclear, POl nuclear an is of 3d
denes_ n-acceptor beh. General methods of preparation of mono and pinuclear carlf)fom: snd e of IR
atat : aviouy i ic effect @
© explain extent of bacrko; C(Z(Mo diagram of CO to be discussed): synergic
onding.

Organ
© metallje CoOmpoung (
s(9h)

Ynamics- | (
9h )

h function- statement of first

U and H for reversible,
ork for the expansion of

Temperature

Concept of he

law; enthalpy(:;((::l work(w), internal energy(U), State function and Pat

irreversible procéss,eztljon between heat capacities, calculations of a, Wr

Perfect gas under isot;1 oule-Thomson effect- coefficient, Calculation of w

dependence ofe ermal and adiabatic conditions for reversible processes-
nthalpy of formation- Kirchoff's equation.

Unit v

Thermodynamics 11 ( 9 h )
Carnot cycle and its efficiency,
hanges in reversible and

Second |
Carnot thaw of thermodynamics Different Statements of the law,
e
orem, Concept of entropy, entropy as a state function, entropy ¢
um processes. Third law of

irreversi .
ble processes. Entropy changes in spontaneous and equilibri
and non- spontaneous processes, Helmholtz

thermodynamics, Nernst heat theorem, Spontaneous
and Gibbs equation - Criteria for spontaneity.

Ill. List of Reference Books:

1) Concise coordination chemistry by Gopalan and Ramalingam
2) Coordination Chemistry by Basalo and Johnson

3) Text book of physical chemistry by S Glasstone

4) Concise Inorganic Chemistry by J.D.Lee
5) Advanced Inorganic Chemistry Vol-I by Satyaprakash, Tuli, Basu and Madan

6) A Text Book of Physical Chemistry by K.L.Kapoor Vol 2, 6th edition, 2019
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D
" EPARTMENT OF CHEMISTRY
vtu De
Bree College For (W) (A), SRIKAKULAM

5 Il - SEMESTER
RSE ¢
ODE 8: QUALITATIVE INORGANIC ANALYSIS

o ganic Credits: 01
Analys;i . -
ysis { Minimum of Six mixtures should be analyzed) Course OURCOMES .

€, the
Student will be able to:

Analys;j .
YSis of Mixture 50M

erent g

orate, Phosphate-

Analysij
S Of mixtu
res .. .
alt containing two anions and two cations (From two diff
Barium,

followi .

Ng: Anions:

Cations: Lead, co Carbonate, Sulphate, Chioride, Bromide, Acetate, Nitrate, B

magnesium a;wd :per, Iron, Aluminium, Zinc, Nickel, Manganese, Calcium, Strontium,
Mmonium. Minimum of Six mixtures should be analyzed.

Co-curricular activities and Assessment Methods

1) Continuous Evaluation: Monitoring the progress of student’s learning

2) Class Tests, Worksheets and Quizzes

3) Presentations, Projects and Assignments and Group Discussions: Enhances critical thinking skills

and personality
4) SEMESTER - End Examination: critical indicator of student’s learning and teaching methods

adopted by teachers throughout the SEMESTER .

List of Text books:
1. A textbook of qualitative inorganic analysis by A.l. Vogel.
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P

MR P,

(;0‘7’"
¢ C()ll I v
LEGE FOR (W) (A), SRIKAKULAM, |

I)E » . )
PART MENT OF CHEMISTRY

IV-SEMESTER

Sk .
E CODE 9; piysicar cHEMISTRY -1

(States
of Mnllcl'. Phase Rule & Surface Chemistry)

Credits: 03

iff . Crence |y . : teractions.
l‘Scerentlate ideal anq |, etlw ©en solids liquids and gases in terms of intermolecular int
' uss . ca
4. Apply ththe aS1¢ concepts f:tsx‘f .
Ung € Concepts of g e C
Crstand the Sorption,

ic
Concepts of crystallography.

omponent systems.

II . Sy“abus;

Uni
nitJ - Gaseoyg state (9 h)

Postulat,
€S of Kinetj . s
¢ theory of Gases (exclude derivation) — deduction of gas law stinuity of state.

Correspondin
g states. Joule- Thomson effect. Inversion Temperature.

Unit 11 - Liquid State (9 1)
ﬂl:;;’re?;’;nlz?yﬁf:al properties of liquids; vapour pressure, surface tension e?nd coefﬁc.:ient .of viscosity,
! nation. Effect of addition of various solutes on surface tension and viscosity. Temperature
variation of viscosity of liquids and comparison with that of gases. Qualitative discussion of structure of
water. Liquid crystals, mesomorphic state. Differences between liquid crystal and solid/liquid.
Classification of liquid crystals into Smectic and Nematic. Application of liquid crystals as LCD devices .

and

UNIT-III - Solid state (9h)
Symmetry in crystals. Law of constancy of interfacial angles. The law of rationality of indices. Miller

indices, Definition of lattice point, space lattice, unit cell. Bravais lattices and crystal systems. X-ray
diffraction and crystal structure. Bragg’s law and its derivation. Powder method. Defects in crystals.

Stoichiometric and non-stoichiometric defects.

Unit IV - Phase Rule (9 h)
The Concept of phase, components, degrees of freedom. Gibbs phase rule. Phase diagram of one

component system — water system, Study of Phase diagrams of Simple eutectic systems i) Pb-Ag system,
desilverisation of lead ii) NaCl-Water system, Congruent and incongruent melting point- Definition and
examples for systems having congruent and incongruent melting point, freezing mixtures .

Unit V Surface Chemistry (9 h) '
Definition and classification of Colloids- Coagulation of colloids- Hardy-Schulze rule. Stability of

colloids, protection of Colloidsz Go.ld number. /\qsorplion - Physical and chemical adsorption, Langmuir
orption Freundlich adsorption isotherm, applications of adsorption .
adsorpti®it- ;

Scanned with CamScanner



IL List or g
s efere
1) Solid State C"“n:‘i:f r:!onlm:

2) Text book of
; of Physical
4_‘; )’:‘:Tt book of Physical
vanced Physica] ch

and its applications by Anthony R. West
Chemistry by K L. Kapoor Vol.1
ch.cmisuy by 8 Glasstone

emistry by Bahl and Tuli.
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br
GOy YEPARTMENT OF CHEMISTRY
: ,-,]'.
COLLEGE FOR (W) (A), GRIKAKULAM

IV - SEMESTER

Course Code 9: Organic Preparations

Credits: 01

glasswape . the student will be able to:
| es in the jaboratory-

a : .
and chemicals and follow experimental procedur

1. Determinat.
2, . cHonofs
3. Dz:;em?mation ofs::rrffaa: © tension of liquid by drop count method-
4. Det le‘naﬁ(m ofsul‘fa(:eettens.lon of liquid by drop weight method .
5. Det STMination of coeffje; erision of mixture (liquid + detergent) USINg stalagmomete
CrMmination of co lc}-e.n t of viscosity of an organic liquid.
Mposition of a glycerol in glycerol + water mi

6. ) ;

AdSOrpthn OfaCetic . xture using VlSCOI’Ileter-
a .

cid on animal charcoal, verification of Freun

dlich isotherm.

Co-currij
ric . .
ular activities and Assessment Method
nt Methods:
1) Conti
nuous Ey. . )
2) Class Tests, W;;(u;tlon, Monitoring the progress of student’s learning -
3)Pr eets and Quizzes .

esentations, Proj
» Frojects : . . .ps
personality. ! and Assignments and Group Discussions: Enhances critica

4) SEMESTER
-End Examination: critical indi , . .
by teachers hroughBE e e }gg -Tclgglcal indicator of student’s learning and teaching methods adopted

1 thinking skills and

List of reference books:

I) A Text Book of Quantitati
uantitative Inorganic Analysis(3rdEdition) —
2) Web related references suggested by teacher,y ( ition) —A.I.Vogel

Scanned with CamScanner
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DEPARTMENT OF (-m:M'"‘"'“Y M
Yt g, A
Govy, COLLEGE FOR (W) (A), SRIKAKU!
" IV - SEMESTER emiSTRY
Oltrge Code 10: GENERAL AND p"YSlCAL CHE

Credits: 03

2. Explaj i
Plain the blological signif

3. Apply ti €ance of varjous elements presEn 8 e
Y the concepts of ionic

ilibri . tive analysis
€quilibrium for the qualitative and quantitatiV

UNIT- Ster,
€0 chemi .
emistry of carbon compounds (9 h) | jsomerism: Optical

Molecy] . . es-
activity a\:/a:zepresematlons - Wedge, Fischer, Newman and Saw-Horse ;0 pecific rotation. Chiral motfec;lical
- € na . Do . : nd s ijon of O

definition ture of light, plane pofarised light, optical rotation 2 diastereomers ~ Explanation

isomers anfi Criteria Sy mmetry elements)- Definition of enantiomers an o 23 dibromopentane-
Merism with examples- Glyceraldehyde, Lactic acid, Alanine, Tartaric acid, 2,

Unit IT Bioinorganic Chemistry (9 h) N

. : - ction in biological system.
Metal ions present in biological systems, classification of elements according to their :(;t;rboxy peptidase. Excess
Geochemical effect on the distribution of metals, Na / K- pump, carbonic anhydrase at " ons for toxicity, Use of
and deficiency of some trace metals. Toxicity of metal ions (Hg, Pb, Cd and és), r Hcation in bio-systems.
chelating agents in medicine, Cisplatin as an anti-cancer drug. Iron and its appl

Haemoglobin-transfer of oxygen, Myoglobin-Storage and transfer of iron .

Unit III Ionic equilibrium (9 h)

Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of ionization, 10mzat10,n
constant and ionic product of water. lonization of weak acids and bases, pH scale, Buffer solutions-Henderson’s
equation. Indicators-theories of acid — base Indicators, selection of Indicators, Common ion effect Solubility and

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

Unit IV Chemical Kinetics-1: (9 h)

The concept of reaction rates. Effect of temperature, pressure, catalyst and other factors on reaction rates. Order
and molecularity of a reaction, Derivation of integrated rate equations for zero, first and second order reactions
(similar and different reactants). Half=life of a reaction. General methods for determination of order of a reaction.

AL Teee—
e S R ————
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Unit v
Clmmlcnl Klnelic |

Concepy of .
theor'y' “OI tivatioy Chgy X 2 =
‘ : Activm‘ - o . f Reaction alitative
treatmeny ed Com ts caleulagjoy 1 . ot o
s i Emym Moy eory o | on from Arthenius equation. oon of the two the k & key

x o hion | Tompariso el an

Ichge Catalve: Nmolecy > ns. Comp: [ "
.t : Sy mcul’?: ;7;2::@ enzyme catalysis: "::mu
L] i | |
= derivatjo, significance of Michaelis-Menten consta

N equyyj,
. Rcfcrencc bookg n

5) Inorganic Chemistry by J .E.Huheey

6) Basic Inorganic Chemistry by Cotton and Wilkinson.
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DE;
« PARTMENT OF ctpMISTRY
30 4 M
VT COLLEGE Fom (w) (A), SRIKAKULA

Course IV-SEMESTER
Ode 10 Physical Chemistry - Volunietric Analysis

Ph Credits: 01
Ysical C'l('mistry - Volumetric Analysis

4. Facilj
. ltate the |
€arner
to make solutions of various molar concentrations:

V. Syllabys;

Volumetric analysis;

1. Estimation of s
OT'sodium hydroxide using standardised HCI solution.

2. ESﬁm"it' "
10n of sodium carbonate and sodium hydroxide present in a mixture.
dicator method)

3. D . - . 1
etermination of Fe (11) using KMn04 with oxalic acid as primary standard. (nterna! 1%

inati ndi thod
4. Determination of Fe (I1) using KmnO4 with oxalic acid as primary standard- (external indicator method)

5. Estimation of water of crystallization in Mohr’s salt by titrating with KMnO4.

VL. Co-curricular activities and assessment methods :
1. Continuous Evaluation : Monitoring the progress of student’s learning

2. Class Tests, Worksheets and Quizzes

3. Presentations, Projects and Assignments and Group Discussions: Enhances critical thinking skills and personality

4. SEMESTER -End Examination: critical indicator of student’s learning and teaching methods adopted by
teachers throughout the SEMESTER .

VIL. List of reference books:
1.A Text Book of Quantitative Inorganic Analysis(3rdEdition) —A.I.Vogel

2. Web related references suggested by teacher.
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GOV TENT OF CemisTry
A l_,.‘ el
EGE FOR (W) (A), SRIKAKULAM

C -
Ourge Code 11 IV-SEMESTER
* Nitrogen containing Organic Compounds & Sl’“"mww

Credits; 03

Ondy
TY and terg operties
teritj i
tary amines and their properties.

2.D
* eserip
€ the
pre, X
pal‘atlon and pr
Operties

of amino acj

acids.

Unit 1
Amipe
S: (9 h)
nthesis, Hoffmann- Bromamide
secondary and

Cl&s'
ificatio
ns Chirah’t .
Y 1n amj
IN€s (pyramidal inversion), preparations — Gabriel sy
between Primary,
ctions with emphasis on

reaction ( with m )
terti . echanism I
the :]2;;:: nes using Hinsl}e: ;?su;:]on of amides and Schmidt reaction. Distinction
istic p athway: Carby]am?:od anq nitrous acid. Discussion of the following rea
e reaction, Hoffmann’s exhaustive methylation, Hofmann and Cope
um salts including prepar i
diazonium salts (preparatio

eliminati
10n. Dla20 H
nium Salts: .
Dhenols ti-yl:‘eparatlo'n and synthetic applications of diazoni
» €yano and nitro compounds. Coupling reactions of

n of azo

arenes, haloarenes
dyes). ,
UNIT- i
IT- I1 Amino acids (9h)
Definition a
nd classificati i ids i
ication of Amino acids into alpha, beta, and gamma amino acids. Natural and essential amino
amino acids with

acids - definition

examplis. Mo ;sngfe:amlfle-S, classification of alpha amino acids into acidic, basic and neutral

Streckers synthess, Ph }’l?t cleSIS: a) fr'om half)genated carboxylic acid, b) Gabriel Phthalimide synthesis ¢)

amphoteri charaet ’ dysxc.a. prope-rtles: Zwitter ion structure - salt like character - solubility, melting points

er, definition of isoelectric point. Chemicaproperties: General reactions due to amino and ,
peptide bond (amide linkage). Structure

carboxyl groups - lactams from gamma and delta amino acids by heating-

and nomenclature of peptides and proteins.

UNIT- III Nitro hydrocarbons (9h)
Nomenclature and classification, structure _Tautomerism of nitroalkanes leading to acid and keto fi i
of Nitroalkanes, reactivity - halogenation, reaction with HONO (Nitrous acid), Nef reaction ediworm: Pr epar:ftmn
leading to Micheal addition and reduction. and Mannich reaction
erocyclic Compounds (91)
e five membered ring compounds wi ‘
with one hetero at :

preparation fi e atom Ex. Furan, Thiophene

p rom [, 4, -dicarbonyl compounds, Paui-Knorr synthesis Pfoperties-

Unit IV Het
hillic substitution ¢ iti
stitution at 2 or 5 position, Halogenation, Nitration and Sulphonation

and definition: Simpl
matic character —

of pyrrole - electrop

Acidic €
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P yr
C(,mpa r-‘gon WIth p

-Pasicity =~
""l rcacunﬂ.

= Diels Alder reaction i o
of preparation m’lmnm furan, Pyridine synthesis - A wticity
and propert; = Synthesis - Aromatic )
- R"“"‘:"V“y towards Nucleophilic qubstitution
hot
mop

Unit V UV-Visible & IR Sl’(‘l‘ll‘mc“m (9h)
s ) s
ccu‘(‘ﬁo ¢

Selection rules
es for clectron;
Onic specty. . in mol
§ ra, types of y e gitions 1N e
A, types of electronic transit ating unsaturd

auxochrome, efYect of*
, € Oof conj '
I CoOnjugation- Woodward Fischer rules for caloul
ischer rules ions and 111
vibrations .
ponding)

SpECtroscopy and tviye
A )’PWU.Dmax of conjugated dienes and O of molecular
ogen tons)-
g absorpti®

spectra of alkane -
carboxylic q'lz:i'lcz :"\cn.es and simple alcohols (inter and intra molecular h)"!r
) S and thejr derivatives (effect of substitution on >C=0 shreichi

III. List of Reference Books

1) A Text : i

ext Book of Organjc Chemistry by Bahl and Arunbahl

2) A Tex < i

) ext Book of Organic chemistry by I L FinarVol I

3) Organic chemistry by Bruice

4) Organic chemistry by Clayden
5) Spectroscopy by William Kemp

6) Spectroscopy by Pavia

7) Organic Spectroscopy by J. R. Dyer

8) Elementary organic spectroscopy by Y.R. Sharma
rancis X Webster

9) Spectroscopy by P.S.Kalsi
10) Spectrometric Identification of Organic Compounds by Robert M Silverstein, ¥
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Gnv“::’;'l":':'muwr OF CHEMISTRY
“LEGE FOR (W) (A), SRIKAKULAM
Courge Code 171, O P YEMERTER
P Urganic preparations and 1R Spectral Analysis

Credits: 01

Ol‘ganlc pl‘(‘
l"l a'ions nnd lR < p(‘cl ﬂl I\
| § S T “n‘y.“s

Course outcomes,

On compleyi
ion of
of the course, the student will be able {
o:

11) Use glassw.
are, equi
Squipment ang chemicals and follow experimental procedures in the laboratory

12) Calculate limjy;
Imiting reagent, theoretical yield, and percent yield

13) Engage in saft
¢ labor; A ) .
appropriately atory practices by handling laboratory glassware, equipment, and chemical reagents

14) Dispose of chemicals in a safe and responsible manner
15) Perform common laboratory techniques including reflux, distillation, recrystallization, vacuum filtration.
16) Create and carry out work up and separation procedures.
Syllabus:
A. Organic preparations: 40M
1) Acetylation of one of the following compounds: amines (aniline, o-, m-, ptoluidines and o-, m-, ot
a. Using conventional method.
b. Using green approach
2) Benzoylation of one of the following amines (aniline, o-, m-, p- toluidines and o-, m-, p-anisidine)
3)Nitration of any one of the following: Acetanilide/nitrobenzene by conventional method
B. IR Spectral Analysis 10M
IR Spectral Analysis of the following functional groups with examples a) Hydroxyl groups b) Carbonyl groups ¢)
Amino groups d) Aromatic groups

Co-curricular activities and assessment methods:

1. Continuous Evaluation: Monitoring the progress of student’s learning

2. Class Tests, Worksheets and Quizzes
Projects and Assignments and Group Discussions: Enhances critical thinking skills and personality

3. Presentations,
achers

4. SEMESTER -End Examination: critical indicator of student’s learning and teaching methods adopted by te
throughout the SEMESTER .

List of reference books:
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1. Vogel Al .Practical Organic Chemistry, Longman Group 1.1d.

2. Bansal R.K. Laboratory Manual of Organic Chemistry,

Wiley-Eastern.
3. Ahluwali

, . \ iversity press.
a V. K. and Aparwal R, Comprehensive Practical Organic Chemistry, University p

4. Web related references suggested by teacher,
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DEPARTMENT OF CHEMISTRY

SOVT.coweae ror (w) (A) SRIKAKULAM

V- SEMESTER

Course 12 B : Environmental Chemistry
Credits: 03

T Suce &
UCeesstul oy

1 ; ;
) U"del‘smnd i Mpletion of the course will be able 10*

1¢ enyj
Vironment functions and how it is affected bY hu

CMica]

3) CCosyste kno“'ledgc to ensure sustainable use of the world
ms Services

) f po“ution.

DE

ngage ins; (8]
sim ifferent types
3) Pleang advanced analytical tools used t0 measure the di

Explaiy

il the ener . )

8Y crisi : inability- v

6) Analyze : e iticrent aspects ofsuSTaIT‘ derstand the moral principles,

goals

7) and Virtues animal life.

I Syllabys

UNIT-1

Envu'onmental chemistry 9h
Definition — Concept of Environmental chemistry-Scope and importance of environment in nOw a
days — Nomenclature of environmental chemistry — Segments of environment—Eft:ects of human
activities on environment — Natural resources—Renewable Resources—Solar and Biomass Energy and
Nonrenewable resources — Thermal power and atomic energy — Reactions of atmospheric oxygen and
Hydrological cycle.

UNIT-II

Air Pollution 9h

Definition — Sources of air pollution — Classification of air pollution — Ambient air quality standards-
Climate change — Global warming — Pollution from combustion systems- Acid rain —Photochemical
smog — Green house effect — Formation and depletion of ozone — Bhopal gas disaster—Instrumental

techniques to monitor pollution — Controlling methods of air pollution.

UNIT-III

Water pollution 9h

Unique physical and chemical properties of water — Water quality standards and parameters —
Turbidity- pH Dissolved oxygen — BOD, COD, Suspended solids, total dissolvedsolids,alkalinity—
Hardnessofwater—Methodstoconverttemporaryhardwaterintosoft water — Methods to convert
permanent hard water into soft water — eutrophication and its effects ~Industrial waste water

treatment.
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‘ ic effects —
its 10X "¢ otid waste

To\'

Xic cheny ide an

i Nicalg ; ; _ eyanide PR

Pesticides ml(;li?q";, the environment — effects of toxic chemicals c)’enic and cadmium
lnanagelnenL § blochemical effects — toxicity of lead, mercurys

UNIT.y

Ecosystem and biodijy

Conc ersity Ecosystem ¢

epts—stry
cture~Functions and types of ecosystem 9h

ins — Food
Food chains — F0O
of eCOSYSte“i: diversity: Definition —

Abeﬁc and bi
blOﬁC C mics
web— Tropj omponents — Energy flow and Energy dyna S
level .':m:ioplc levels~ Biogeochemical c%?(]:les (carbon, nitrogen an hosp}‘lo{l;bzxtion of piodiversity—
trends-bj IYPes of biodiversity — concept- significance magnitude and d;s t:al and regional jevel.
10geographical classification of india — biodiversity at national, 810

S
uggested Co-Curricular Activities:

1) Traini
) Training of students by related industrial experts.
pics)-

2 i ; .

) Assignments, Seminars, Group discussions, Debates and Quiz(on related t0
3) Visits to laboratories, firms, research organizations etc.

4) Invited lectures and presentations on related topics by feld/industrial experts.

5) Preparation of videos on tools, techniques on selected topics.

L. List of Reference books:

1. Fundamentals of ecology by M.C.Dash
2. A Text book of Environmental chemistry byW. Moore and F.A. Moore

3. Environmental Chemistry by Samir k.Banerji
4. Water pollution, Lalude, MC Graw Hill

5. Environmental Chemistry, Anil Kumar De, Wiley Eastern Itd.

6. Environmental analysis, SM Khopkar (11T Bombay )
7. Environmental Chemistry by BK Sharma & H Kaur, Goel publishing house.

8. Fundamentals of Environmental Chemistry, Manahan, Stanley. E
9. Applications of Environmental Chemistry, Eugene R. Wiener

10. Web related references suggested by teacher.
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DEPARTMENT OF CHEMISTRY
GOVT.coLLEGE FOR (W) (A) SRIKAKULA

V- SEMESTER
Course 12 B : Environmental Chemistry

Learn;
Ning Olltcomps. Credits: 01

On su
CCGSsrul
C g $
Ompletion of this practical course, student shall be able to

L. List
) out, Identify
Uity and handie varjous equipment in Chemistry lab-

2. L
<+ Léam the p
roc :
edures of preparation of standard solutions-

- Demo
nstr, AN s
ate skills in operating instruments.

S w

. Acquire dlls i
skills in handling spectrophotometer.

- Analyze Wwater and soj] samples

W

Laborato,-y course
Syllabus:

1. Identi i .

, ification of various equipment in the laboratory: ..o method
. Determmation of carbonate and bicarbonate in water samples by double titratio hardness

3. Determination of hardness of water using EDTA a) Permanent hardness b) Temporary

4. Determination of Chlorides in water samples by Mohr’s method.

5. Determination of pH, turbidity and total solids in water sample.
6. Determination of Ca +2 and Mg +2 in soil sample by flame photometry.

7. Determination of PH in soil samples using pHmetry.

Suggested Co-Curricular Activities:

Mandatory:(Lab /field training of students by teacher:(lab:10+field:05):
s by the teacher in classroom, Jab and field for not less thanl5

1) For Teacher: Skills training of student
hniques for the water quality parameters, soil pollution and air

hours on field related quantitative tec
pollution.

2) For Student: Individual visit to any one 0
universities/research organizations/private s
fieldwork/project work Report not exceeding 10 pages in the given format.

3) Max marks for Field work / project work Report:05.
4) Suggested Format for Fieldwork/project work: Title page, student details, index page, details of place

visited, observations, findings and acknowledgements.

f the local field agencies/research laboratories in
ector culminating writing and submission of a handwritten

5) Unit tests (IE).

II. List of Reference books:
1. A Text Book of Quantitative Inorganic Analysis(3rdEdition) —A.I.Vogel

2. Water pollution, Lalude, MC Graw Hill
3. Environmental analysis, SM Khopkar (IIT Bombay )

4. Web related references suggested by teacher,
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DEPARTMENT OF CHEMISTR

ULAM
GOVT.COLLEGE FOR (W) (A) SRIKAK

V - SEMESTER

ology:

chn
Course 13 B Green Chemistry and Nanote

4

| Credits: 03
: Learning Outcomes:

St
udents after Successfyl Completion of the conrse will be able to:

1. Understand the importance of Green chemistry and Green SynthESiS.

2- Engage in Microwave assisteq organic synthesis.
. Demonstrate skills using the alternative green solvents in synthesis-
4, Demonstrate and explain enzymatic catalysis .
3. Analyse alternative sources of energy and carry out green synthests
6. Carry out the chemical method of nanomaterial synthesis.

Il. Syllabus

UNIT-I

Green Chemistry: | 9hrs

Introduction-Definition of green Chemistry,Need for green chemistry, Goals of Green
chemistry Basic principles of green chemistry. Green synthesis- Evaluation of the type of
the reaction i) Rearrangements (100% atom economic),ii)Addition reaction(100% atom
economic). Organic reactions by Sonication method: apparatus required and examples of
sono chemical reactions (Heck, Hundsdiecker and Wittig reactions).

UNIT- I

Green Chemistry :9hrs

Part- Il A) Selection of solvent: i) Aqueous phase reactions ii) Reactions in ionic liquids,
Heck reaction, Suzuki reactions,epoxidation. iii)Solid supported synthesis.

B) Supercritical CO2:Preparation, properties and applications,(decaffeination, drycleaning)
C) Green energy and sustainability.
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F

UNiTy,,

MicroWave ang Uit

ra
Soung assisted green synthesis: 9hrs «

red,

ion :fxa Mbles of MAOS {synthesis of fused ""thmqu:\os' Aldo!

ahn kmo“es)‘/\dvantages and disadvantages O gynthesis
22ar0 reaction - Diels-Alder reactions- Strecker *

ADDa ratus requ'
reductive aMina
condensation

UNIT vy

’ ’

’ micr
obes Phase transfer catalysis (micellar/surfaCta"t)

1. Gr . codium imino
°En synthesis of the following compounds : adipic acid, catechols diso

diacetat o
e (altern i
ative Strecker’s synthesis) t
ate

n— methv‘ benzo

d reactions in organic

2. Micr.

. ow : _—
benzoic ?ve assisted reaction in water —Hoffmann eliminatio
solVentsaCI.d ~ OXidation of toluene and alcohols-microwave assiste

- Diels-Alder reactions and decarboxylation reaction.

. ion(ultrasonic
3. Ultrasound assisted reactions—sonochemical Simmons—Smith reaction(
alternative to iodine)

UNIT-vV

Nanotechnology in Green chemistry 9hrs

i down
Basic concepts of Nanoscience and Nanotechnology — Bottom-up approach and Top B
approaches with examples — Synthesis of Nano materials — Classification of Nanomaterials

— Properties and Application of Nanomaterials. Chemical and Physical properties of
Nanoparticles — Physical synthesis of nanoparticles — Inert gas condensation - aerosol

method - Chemical Synthesis of nanoparticles — precipitation and co-precipitation method,

sol-gel method.

Il1. Suggested Co-Curricular Activities:

1) Training of students by related industrial experts.

2) Assignments, Seminars, Group discussions, Debates and Quiz(on related topics).
3) Visits to laboratories, firms, research organizations etc.

4) Invited lectures and presentations on related topics by field/industrial experts.

5) Preparation of videos on tools, techniques and applications of Green chemistry and

Nanosynthesis.
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\VA
List of Reference book
st

1. Green ¢},
emj
stry Theory ang Practical. P.T.Anatas and J.C. warner

2. Green ¢
hem;j
Sty VoK. Ahluwalia Narosa, New Delhl.

3. Realw
orld cases i, Green Chemistry M.C. Cann and M.E connelly

5. Pl"in cip'e
S an " .
Wiley d practice of heterogeneous catalysis,

6. Gr: . jand
€en Chemistry: Environmental friendly alternatives R s sanghli

Narosa Publications -
2 i
crepress (

kin,

: i
NanotechnologV: Health and Environmental Risks, Jo Ann€ Sha .
nspired Nanomatena ,

8. Green Processes for Nanotechnology: From Inorganic to Biol
Viadimir A. Basiuk, Elena V. Basiuk Springer (2015)

9. Web related references suggested by teacher.
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DEPARTMENT OF CHEM
SRIKAKULAM

GOVT.COLLEGE FOR (W) (A)

V- SEMESTER
anotechﬂ""’gv

Course 13 B Green Chemistry and N
Credits: 01
|'A Learning Outcom
es:
On suce
essful co . :
- Mpletion of this practical course, student shall be able to:
« LISt out identi
? nt
2. L ify and handle various equipment in the laboratory:
- Learn th
€ procedures of green synthesis.
3. Demo '
nstrate skills i
skills in the preparation of Nanomaterials.

4. Athlil i
e sk i i t
ills n MICIOWHVE assisted organic syn hesis.

5. Perfor
M some applications of Nanomaterials.

VI. Laboratory course

Syllabus:

1. Identification of various equipment in the laboratory
f acetanilide

2. Acetylation of 10 amine by green method: Preparation 0
| - Benzilic acid rearrangement

3. Rearrangement reaction in green conditions: Benzi
4. Radical coupling reaction: Preparation of 1,1-bis -2-naphthol

5. Green oxidation reaction: Synthesis of adipic acid

6. Preparation and characterization of biodiesel from vegetable oil/ waste cooking oil

7. Preparation and characterization of Nanoparticles of gold using tea leaves

8. Benzoin condensation using Thiamine Hydrochloride as a catalyst instead of cyanide

9. Photoreduction of Benzophenone to Benzopinacolin the presence of sunlight
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Mandga
toly'(l_ab
. /ﬁ L)
eld tralnlng of students by wacher;(lab:lo.oﬂekl:05).

1) For T,

Eache'-. T

no * lrainj

M't less than 15 hou;:g of students by the teacher In the classro0™ or

ICrowave assisted o on field related quantitative techniques for EnzY
"Banic synthesis, Biodiesel preparation €€

nu

2) For st
udent: |
Student shall visit a related industry / chemistry IaboratON
ous metho
ﬁeldwofk /p

research
Organizatj .
analysis of water :;;"Tsfpr'Vate sector facility and observe vari
work report not - Write their observations and submit a hand writte?
€xceeding10pages in the given format to the teachel

3) Maxm
ark i
s for Field work / project work Report:05-

4) Suggest
ed .
Format for Fieldwork/project work: Title page ts
ne.-

details of -
Place visited, observations, findings and acknowledgeme
5)Unit tests (IE).
VIII. List of Reference books:
arner

1 .
) Green Chemistry Theory and Practical. P.T.Anatas and J.C. W

2) Green Chemistry V.K. Ahluwalia Narosa, New Delhi.
onnelly

3) Real world cases in Green Chemistry M.C. Cann and M.E.C
y of Chemistry (London)

4) Green Chemistry: Introductory Text M.Lancaster: Royal Societ

5) Web related references suggested by teacher.
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DEPARTMENT OF cHEMISTRY ™M
ULA
GOVT.coLLEGE FOR (W) (A) SRIKAY
v ~ SEMESTER

rfac
Fertilizers and SY

Com- ;
S€ 14 B: Industrial Chemistry-
Credits: 03

:)

L i
Learning Outcomes;

e

Stu . H
) dents after successful completion of the course will be able tO

1) ldentify H
th
€ Importance of different surface coatings-

2) Acqui
r e .
quire a critical knowledge on manufacture of ceramics and cement
3) Unde
rs .
tand various steps in the manufacture of cane sugar:

4) Explai
) Explain the manufacture of pulp and paper.

I.. Syllabuys:

Unit-1: Fertilizers 9 hours
izers. Manufacture of

A brief introduction to industrial chemistry. Different types of fertil
the following fertilizers :Urea, Ammonium nitrate, Calcium ammonium nitrate,
Ammoniumphosphates; Polyphosphate, Superphosphate, Compound and mixed fertilizers.

Unit-2: Silicates 9 hours
pes, uses and manufacture. High

Ceramics: Important clays and Feldspar. Ceramics - ty
s: Classification of cement, ingredients

technology ceramics and their applications. Cement
and their role, Manufacture of cement and the setting process, quick setting cements.

Unit-3 : Surface Coatings 9 hours

Objectives of coatings surfaces, preliminary treatment of surface, classification of surface
coatings. Paints and pigments - formulation, composition and related properties. Qil paint
 modified oils, Pigments, toners and lake pigments, fillers, thinners, enamels, emulsifying
agents. Special paints (Heat retardant, Fire retardant, Eco-friendly paint, Plastic paint),

Water and Oil paints.
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Sugar ¢j
e'“'sﬂ'v Shours
manu
molassess

Introdyet;
Uction — M
anuf
sucrose from, beet "ufacture ang recovery of cane sugar from
foot, testing and estimation of sucrose.

Unit~5~ Pa
: e
Per Industry g hours 4a P
oda
e or Kraft pulp, ® anufacturé

Pulp and p
aper-int &
Foduction, Manufacture of pulp, sulphat g of pulp,

sulphite ul 1
P, g pulp, beating, refining, filling, sizing and colourin

debates ’

)
Hl. Sy
ggested Co — Curricular Activities:
nizations

Sseminars,
esearch org?

[ rainin of
g Students by related industrial e}(pertS- AssignmentS;
i r
firms; erts.

discussio i

recussi Ns and Quiz(on related topics). Visits to industries, i wial €X

P : ﬂvlt_ed lectures and presentations on related topics bY fetd/inc
reéparation of PPTS ang videos.

List of Reference books:
hers, New Delhl-

1) J.A.Kent : Riegel’s Hand book of Industrial Chemistry, CBS Publis
Delhi.

2) P.C.Jain, M.Jain : Engineering Chemistry, Dhanpat Rai & S0nS,
c ; i i jcations,
3) R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas Publicati
New Delhi.
e,Meerut

4) B.K.Sharma: Engineering Chemistry,Goel Publishing Hous
ns Pvt. Ltd., New

5) 0. P. Vermani, A. K. Narula: Industrial Chemistry, Galgotia Publicatio

Delhi.
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DEPARTMENT OF CHEMISTRY
: LA
GOVT.colLeGE FOR (W) (A) SRIKAKU

V - SEMESTER

COUrsE L]
<14 » coating
14-8 Industria) Chemistry- Fertilizers and Surface Y

Credits: 01
V. learning Outcome
s

On suc
cessfy) c 3
OMmpletion of this practical course, student shall be able to

1) Determ;
mlne fr TS
€€ acidity in ammonium sulphate fertilizer.

2) Lear i te
n th . nitra
e Procedyre for the Estimation of Calcium in Calcium ammonium

4) Acquire skills in using colorimeter for the estimation of sucrose:
VI- Laboratory course Syllabus:
1) etermination of free acidity in ammonium sulphate fertilizer.
2) Estimation of Calcium in Calcium ammonium nitrate fertilizer.
3) Estimation of phosphoric acid in superphosphate fertilizer.

4) Estimation of sucrose by colorimetry.

VII. Suggested Co-Curricular Activities:
Mandatory:(Lab / field training of students by teacher :(lab:10+field:05):

1) For Teacher: Training of students by the teacher in laboratory and field for not less than
15hours on field related skills in determination of free acidity, estimation of calcium and

phosphoric acid in a fertilizer, use of colorimeter to estimate sucrose.

2) For Student :Student shall visit a related industry /chemistry laboratory in
universities/research organizations/private sector facility and observe the surface coatings
of surfaces used to prevent the corrosion. Write their observations and submit a hand
written fieldwork/project work report notexceeding 10 pagesinthe given format to the

teacher.

3)Max marks for Field work/ project work Report:05.
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4) Suggested Format for Fieldwork/project wol": ac
details of place visited, observations, findings a

5) Unit tests(IE).

. : o
VI List of Reference books sixth editi ey

is, S.
al Analys trys 507 sions
ineering Chems-.kas publicat
8 istrys
hem

5

1) Text book of Vogel's Quantitative Chemic

culations in En

2) Text book on Experiments and Cal i Engmeering
3) R.Gopalan, D.Venkappayya, S.Nagarajan:

el Pub“sh ing

S ot

4) B.K.Sharma: Engineering Chemistry, Go
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DEPARTMENT OF CHEMISTRY

LAM
GOVT.COLLEGE FOR (W) (A) SRIKAKU

s
rs and water analysi

CDUrs
€15 B : Industrial Chemistry- Polyme

. N
I Learmng Outcom "
es:
Stu
dents after Successfy) co

1) Mpletion of the course will be able to:

2) Acquir
€ a crit; . ers.
Critica] knowledge on the preparation and applications of organic polym

3) Explaj
Plain the gq, rees of air pollution

tr .
ate the analysis of water quality parameters.

5) ldentify the ;
e .
= IMportance of industrial waste management.

II. Syllabuys:

Unit-1: Organic Polymers-1 9 hours

; e tic
Basic definitions, degree of polymerization, classification of polym“3"5"\“’“"ral and Synthe

polymers, Organic and Inorganic polymers, Thermo plastic and Thermosetting polymers,
Plastics, Elastomers, Fibers and Resins, Linear, Branched and Cross-Linked polymers.

Unit-2: Organic Polymers-2 9 hours

Addition polymers and Condensation polymers, mechanism of polymerization- Free radical,
ionic and Zeigler-Natta polymerization. Industrial manufacturing and applications of following
polymers, Polystyrene, Poly acrylo nitrile, Poly methacrylate, Polymethyl- methacrylate.

Unit-3: Air Pollution 9 hours

Sources of air pollution, acid rain, photochemical smog, Greenhouse effect, Formation and
depletion of ozone, sources and effects of various gaseous pollutants: NOx, SOx, SPM, CO,

hydrocarbons, controlling methods of air pollution.
Unit-4 Analysis of water Shours

Determination of total hardness of water, Dissolved oxygen, BOD, COD, total dissolved solids,
turbidity, alkalinity, determination of chloride using Mohr’s method.
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Unit-5 ;)
| Waste Management 9 hours ent
Antreat™e o al,
d disPo

Waste w
ater tre
atr
NNt - primary, secondary & tertlary weatment: =
te treat™m® ¢
isp0os?

detail). ch

- Lharacteris

micmbiology invo,\:'cs of solid wastes, methods of solid was

sanitary and fillin ed in solid waste disposal, methods of solid WaStes
B - economic, aesthetic and environmental problem>:

n.
) TSUEEESted Co- Curricular Activities
2 faining of students by related industrial experts.
) ASSlgnments, Seminars, discussions and Quiz(on related topiCS).
3) Visits to laboratories, firms, research organizations etc:
ndustrial experts:

4) Invited :
lectures and presentations on related topics by field /i

IV. List of Reference books :
1)ES i i
) E.Stocchi: Industrial Chemistry,Vol-|Ellis Horwood Ltd- Ve
s, New Delhi-

2 . Ri , i
)J.A.Kent : Riegel’s Handbook of Industrial Chemistry, CBS publishe
pelhi.

3) P.C.Jain, M.Jain : Engineering Chemistry, Dhanpat Rai & sons,
blications, New

Chemistry, Vikas Pu

4) R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering

Delhi.
Goel Publishing House, Meerut

5) B.K.Sharma : Engineering Chemistry,
vt. Ltd., New Delhi.

6) O.P.Vermani, A.K.Narula: Industrial Chemistry, Galgotia Publications P

stry : NewAgelnternational Pvt, Lid, NewDelhi.

7) A.K.De, Environmental Chemi
n and Management,Wiley Eastern Limited, Chennai.

8) C.k.Varshney:Water Pollutio
book of Environmental Chemistry and Pollution Control,

9)S.S. Dara and D.D. Mishra: Text
Revised edition, S.C.Hand & Coltd.
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V. Learning Outcomes:
le to:
On successful completion of this practical course, student shall be 20
1) Learn the procedures for the determination of BOD and COD: le
p .

’ ater sam
2) Demonstrate skills in the determination of chloride in the given W

3) Acquire skills in determining the hardness of water.

4) Analyse the soil samples

5) Handle pHmeter.

VI. Laboratory course Syllabus:

1) Determination of Hardness of water by EDTA titration.
2) Determination of Chemical Oxygen Demand(COD)

3) Determination of Biological Oxygen Demand(BOD)

4) Determination of chloride using Mohr’s method.

5) Determination of pH, turbidity and total solids in water sample.

6) Determination of Ca+2 and Mg+2 in soil sample by flame photometry.

7) Determination of pHin soil samples using pHmetry.

VII. Suggested Co-curricular activities

Mandatory:(Student training by teacher in field related skills:inlab:15,in field:05hours):

1) For Teacher: Training of students by the teacher in laboratory and field for not
lessthan15hours on the field related skills in the determination of hardness of water, estimation

of COD and BOD in water sample, determination of chloride ion in water sample.
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2) FOr St
udent; g
i . +Stud
Uaners|ue ent Sha" "
water f/TGSEarch on Visit a related industry /chc!mlstry mbomto easufeme
proj Quality Paramet, Banizations /private sector facility and observet eld work /
Ject work report noetrs- Write their observations and submita han :
3) Max marks £, eXceeding10pages in the given format to the teache’
S Tor Fielg
Work/pro
4) SUggeS ject work Report:05. deta“s
ted 20
of place Visitezoml;at for Fie'dwork/proje(:t work: Title page student details, index P
» ODs s . ’
5) Uni eTVat.ons .ﬁndings, and acknowledgements-
nit tEStS(IE).
VIII. Li
: l. List of Reference bo ok »
1) Text bo )
ok of Vogel'
itati . P arson-
8el's Quantitative Chemical Analysis, Sixth edition, P€
5.5.Dara, s.chand-

courses and
list of Courses in each
188 for Sem- vl and 21A

2) Text book
0 - .
n Experiments and Calculations in Engineering Chemistrys
try, Three COT€

Note-1: For SE

iy Enha, MESTER -Vl &VIIl, for the domain subject Chemis

SEMESTER. Th nced Courses shall be chosen course A or B from the
->!ER. Three pairs of Core Courses are 16A&16B, 17A&178, 18A%

&21B
B, 22 A& 22 B and 23 A& 23 B in Sem-VIIl.
Viland 24A & 24 B

Two Paj i
airs of Skill Enhanced Courses are 19A&198, 204820 B for Sem

25A&25 B from Sem- VI
ed by universities

One Online Course chosen from Swayam/NPTEL/Any other cOUrses recogniz

per SEMESTER -VIl and VIIL.
inculcate skills

Note-2: One of the main objectives of Skill Enhancement Courses (SEC) is to
EC will be partially skill oriented.

related to the domain subject in students. The syllabus of S
Hence, teachers shall also impart practical training to students on the skills embedded in

syllabus citing related real field situations.
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