REVISED SYLLABUS OF B.Sc (Analytical Chemistry)
UNDER CBCS FRAMEWORK WITH EFFECT FROM 2020-2021

PROGRAMME: THREE-YEAR B.Sc. (B.Sc Analytical Chemistry)

(With Learning Outcomes, Unit-wise Syllabus, References, Co-curricular
Activities & Model Q.P.)
For Five Coursesof 1, 2, 3 & 4 Semesters)
(To be I mplemented from 2020-21 Academic Y ear)



RecommendedCombinations- B.Sc.;
Chemistry& Analytical ChemistryorGeology, Chemistry& Analytical Chemistryor
Botany, Chemistry& AnalyticalChemistryorZoology, Chemistry& AnalyticalChemistry

YEAR | SEMESTER |COURSE TITLE MARKS | CREDITS
Basic 100 03
I Principles& LaboratoryOperati
ons
Practical— | 50 02
Quantitati veM ethodsOf 100 03
Analysis
[ [
QuantitativeAnalysis 50 02
SeparationM ethods-| 100 03
[l [l
Separation Techniques 50 02
SeparationM ethods- | 100 03
v
[
Separation Techniques 50 02
vV IAnalytical Biochemistry
and Environmental 100 03
Vv Chemistry
(Open
Course)
AnalysisofBio Products 50 02




Objectivesandoutcomeofthepr ogrammeAnalytical Chemistry

Analytical Chemi stryisanapplied,experimental fieldof scienceandisbasednotonly on  chemistry,
but also on physics, biology, information theory and manyfields of technology.It
isoffundamental  importancenotonlytoallbranchesofchemistry butalso to all biological
sciences, engineering sciences, health, medicine,pharmaceduticals,
environment,industrial processes,quality controland i mplementationoflegislation.

TheobjectiveofB.ScAnalyticalchemistry courseistoprovidestudentsexposureto
chemistry,physics,biol ogical sciences,environmental science,computer application,
instrumentati onandanal yticaltechniques.Inthisthreeyearcourse spreadoversixsemesters,
therearelOpapersof A nal yti cal chemistry7papersofchemistryand7Mathematics. Inthe
lastsemester of thiscourse,thereisaprovisionforonecl usterel ectivepapersoutof twocl uster
electivepapers,viz.

After graduatingin Analytical Chemistry  the students can pursue academics in
Chemistry,bioinformatics,forensicscience,biochemistry andotherdisciplinesofinter-
disciplinarysciences.Theycanal souseitasasteppi ngstonetopharmaceuticalindustryand
forResearchand Development in industry.

CourseStructure

Alltheory

paperswill havedhoursperweekandpracti cal swill have2hoursperweekuptoSemester| V (Secondyea
r. Infinalyearalltheorypaperswillhave3hoursperweekand practicals will have2 hours perweek
in SemesterV and VI(Finalyear).

EachTheoryPapershal|beof 100marks andPractical Papershallbe of 50marks.

TotalNumber of Papers.21

Mathematics . 7 Papers
Chemistry . 7 Papers
Analytical Chemistry: 7Papers



SEMESTER-1

Coursel (ANALYTICALCHEMISTRY-1) 60Nhrs. (4h/w)

Objectives

Theobjective ofthiscourse istomake students aware about theS|Units, concentration
terms,various anal ytical methods, typesoferrorsinchemical analysis, statistical testsof
dataandsaf eusageof chemi cal sanditswaste. AndThermal Gravimetry

Cour sel ear ningOutcomes:

By theendofthecour se,thestudentswillbeableto:
UnderstandaboutSlunits

L earnuseofanal yti cal equipment
Knowtypesoferrorsinchemicalanalysis

Handl estati i caltestsofdata
Knowsafetywithchemical sandwaste.

BASIC PRINCIPLES& LABORATORYOPERATIONS
UNIT-1

| .BasicConcepts: 12hrs
A. Sl Units

i) DefinitionsoftheSeven BasicUnits(Mass,Length, Time, Temperature,Amountof substance,
Electrical current andLuminousi ntensity),Derivedunits,Conversionbetween units,Significant
figures.

B.Chemicalconcentrations

i) Molemolarmass

ii)Cd culationsingrams andmol es iii)Sol utionsandtheirconcentrations:

a)M olarconcentrationb)Anal ytical molarityc)Equilibriummolarityof aparticularspeciesd)
Percentconcentratione)Partspermillion/billion (ppm,ppb)f)Volumeratiosfordilution
proceduresg)p-functions.

C. Prepar ation ofsolutions:standardsol utions, primarystandards,secondarystandards.



UNIT-1I 12hrs

I ntroductiontoAnalyticalChemistryandAnalyticalM ethods -

1) General stepsinchemicalanal ysis

ii)Introductiontomethodsof detectinganal ytes

Physical, Electromagneticradiations and Electriccharge

iii)Singlepananal ytical balance: (operationandtheoryofthebalance,construction details,
errorsinwei ghing,careofananal ytical balance).

UNITIII 12hrs

I ntr oductiontoAnalyticalChemistryandAnalyticalM ethods -li

Descriptionanduseof commonlaboratoryapparatus:V ol umetricflasks, burettes, pipettes,
meniscusreaders,wei ghingbottles,differenttypesof funnelschromatographiccolumns,
chromatographic jars, desiccators, drying ovens, filter crucibles, rubber policeman.
Calibration anduseofvolumetricglassware.

pHmeter:componentsof pHmeter,useof pHM eter, mai ntenanceof pHmeter,application
ofdata.Laboratorynotebook

UNIT-IV 12hrs

Errorsin ChemicalAnalysis

Typesoferrors,Accuracy andPrecision,Absol uteandrelativeuncertai nty, propagationof
uncertainty. TheGaussiandistribution,mean andstandarddeviation,confidenceintervals.
Statisticaltestsof data(theFtest, thettest, Qtestforbaddata,themethodof leastsquares).
Calibrationcurve.Laboratorynotebook. Safetywithchemicalsandwaste.

UNIT-V 12hrs

Principlesof Ther mogravimetry:
Thermometricmethods-Principlesof TGA,DTAandThermometrictitrati ons—application
of CaC20.H20, (CH3COO0)2Ca. H20 and HCI VsNaOH Thermometric titrations.

TeachingL ear ningPr ocess:

Conventional chalkandboardteaching,
Visitchemicalindustries/Drugindustri estogetinformationaboutthevarious
instrumentsusedinindustries

ICT enabled classes.

Power point presentations. Interactive sessions
Togetrecentinformationthroughtheinternet.

AssessmentM ethods:
Presentationsbylndividual Student
ClasstestsL aboratorytestwrittenassignment(s)



LABORATORY COURSE-I 30hrs(2 h / w)

Practical-I (At the end of Semester-1)

Useandcalibrationofvolumetricequipment(volumetricflasks,pipette’sand  burette’s).
Preparationof standardsol utionsofacids and bases.
Estimationof sodiumcarbonatebytitratingwithhydrochl oricacid.
Preparationofstandardsolutionof EDTA.
Estimationof magnesiumusingED TA.

Useof pHmeter: determi nationof pHof gi vendil utesol uti onsof shampoosandsoaps
Titrationofacid-baseusingpH meter.
Preparationofbuffers.

N M~®D PR

SUGGESTED BOOKS

1. SeamusP.J. Higson:Analytical Chemistry.

2. DouglasA.Skoogand DonaldM..West: Fundamental sof Anal ytical
Chemistry.

3. AdionA.Gordus: Schaum’sOutlineof Anal ytical Chemistry, Tata
McGraw-Hill.

4. GaryD.Christian:Analytical Chemistry.

5. FreifelderandKeal y:Analytical Chemistry.

6. DanielCHarris:ExploringChemicalAnalysis.

7. DanielCHarris:QuantitativeChemical Analysis.



Time: 3 hours

MODEL PAPER
FIRST YEAR B.Sc., DEGREE EXAMINATION
SEMESTER-I
ANALYTICAL CHEMISTRY Course-l

Maximum Marks; 75

PART-A 5X 5=25Marks

Answer any FIVE of the following questions. Each carriesFI VE marks

N OA®DRE

9 (a).

(b).

10 (a).

(b).

il (a).

(b).
12 (a).

Explain the terms Mole and molarmass.

Explain in brief about the general stepsinchemicalanal ysis
Write short note on methodsof detectinganal ytes.

What is a Laboratorynote book?

Write account on typesoferrors,Accuracy andPrecision
Describe the safetywithchemicalsandwaste.

What are thermometricmethods

Explain how the calibration of volumetricglassware is done

PART-B 5X 10=50 Marks
Answer AL L the questions. Each carriesT EN marks

Explain standardsol utions, primarystandards andsecondarystandards giving
examples
(or)
Explain the terms a) Molarconcentrationb)Analytical molarityc)Equilibrium
molarityofaparticularspeciesd) Percentconcentratione)Partsper
million and billion
Write an essay on the operationandtheoryofthe Singlepananal ytical balance
(or)

Explain errorsinwei ghing,careofananal ytical balance

Describe theuseof any fivecommonlaboratoryapparatus

(or)
What is a pHmeter and describe the componentsof pHmeter and its use
Explain theGaussiandistribution,mean andstandarddeviations

(or)

(b). Explain the statisticaltestsofdata. Write in detail about i)Ftest ii)ttest

13 (a).

Explain the Principlesof TGA and DTA in detail
(or)

(b). What are thermometrictitrations and write its applications

* k%



SEMESTER-11

Coursel|-ANALYTICALCHEMISTRY-2 60hr s (4h/w)
QUANTITATIVEMETHODSOFANALYSIS
Objectives:

Theobjectiveofthiscourseisto makestudentsawareaboutthegravimetricandvolumetric methodsof
analysis, various types of titrations, equilibria principles, various centrifugation
methods, polorographyand environmental analysis.

Cour sel ear ningOutcomes:
At thecompletion of this cour se, students should be able to under stand:

V ariousguantitativemethodsof analysislikeGravimetricAnal ysis
Volumetricmethodsofanal ysis,V ariousCentrifugationM ethods, Polorography
andEnvironmental Analysis

UNIT-I 12hrs

GravimetricAnalysis-|

A.Precipitationmethods. General principles

B.Volatilizationmethods.General principles - determination
ofthesodiumhydrogencarbonatescontentof antacidtablets

C. Proper tiesof precipitates  andprecipitating reagents: Particle  size,
Filterabilityof Precipitates- CrystallinePreci pitates-Co-precipitation-
PrecipitationfromHomogeneous

D.Dryingandlgnitionofprecipitates

UNIT-II 12hrs

VolumetricAnalysis

A. Definitions: Titrimetry, Volumetrictitrimetry, Gravimetrictitrimetry,Coul ometric
titrimetry.
B. Theequivalencepoi nt,theendpoint; Classificationof volumetricmethods, theoryof

indicators and buffers-EquilibriaPrinciples-Aqueousandnon-agqueousacid-base
titration- Redoxtitrations-Complexometrictitrations - Precipitationtitrations

C. Typicalproblems involumetrictitrimetry:

D. Sigmoidal TitrationCurves

UNIT-I1I 12hrs

CentrifugationM ethods:
A.Introduction



B.Sedimentationandrel ativecentrifugal force
C.Differenttypesofrotors.

D.Densitygradient

E.Types of centrifugationtechniques.

UNIT-IV12hrs

Polar ography

Basic principles — Dropping Mercury Electrode (DME) — Advantages and Disadvantages.
Diffusion current — The llkovic equation (derivation not required). Half — Wave potential —
Experimental set up — Applications. Determination of Copper and Zinc in Brass.

UNIT-V
12hrs

I ntroductiontoEnvironmentalAnalysis:

A.Samplingmethod

B. Environmental pollutionfromindustrial effluentsand radiochemical waste.
C.Introductiontowaterandwaste anal ysis.



LABORATORY COURSE-II 30hrs(2h/w)

Practical-I1 Quantitative Analysis(At the end of Semester-11)

1. DeterminationofthepKaandEquivalentW el ghtof aweakacidbypotentiometricpH
titration.
2. Determinationofthestrength ofthegivenmagnesiumsul phatesol utionusingeEDTAand
Eriochromeblack—T as theindicator.
3. Determinationofthecapacityofananionic exchangeresin.
4. HomogeneousprecipitationoftheNickelasits Dimethylglyoxime.
5. Analysisofsoil
i) Determinationof pHofsoil.
ii) Determinationoftotal solublesalts.
iii) Determinationofcarbonateand bicarbonate.

SuggestedReadings.

1.Anal ytical Chemistry-M ethodsof Separation(R.V. Dilts).
2.LaboratoryHandbookof ChromatographicM ethods(O.Mikes, R.A. Chalmers).
3.F.W.Fifieldand D.Kealy:Analytical Chemistry.

4.V ogel 'stextbookof quantitativechemicalanal ysis, 6thediti on.

5.V ogel 'stextbookof quantitativechemicalanal ysis, 7thediti on.
6.KeithwWilsonandJohnWalker:Practical Biochemistry.

TeachingL ear ningPr ocess:

Conventional chalkandboardteaching,

Visitchemical industries togetinformationaboutthetechnol ogies andenvironmental

pollutionfromindustrial effluents.
| CTenabl edclasses.Power point presentations. Interactivesessions, Debate.

AssessmentM ethods:

Presentationsbylndividual Student

ClassTests

Writtenassignment(s)
EndsemesterUniversitytheoryandpracti cal examination



MODEL PAPER
FIRST YEAR B.Sc., DEGREE EXAMINATION

SEMESTER-II
ANALYTICAL CHEMISTRY Course-ll;QUANTITATIVEMETHODSOFANALYSIS
Time: 3 hours Maximum Marks; 75
PART- A 5 X 5=25Marks

Answer any FIVE of the following questions. Each carriesFI VE marks

1. Explainin brief about the co-precipitation of Gravimetry

2. Explainin brief about the generalpractical gravimetric procedures

3. Write short note on coulometric titrimetry.

4. Explain the theoryof indicators and buffers?

5. What are the different types of rotors used in centrifugation?

6. What is polarography write its applications

7. Write the llkovic equation and explain its significance

8. Explain the different types of sampling methods adopted in environmental analysis

PART-B 5X 10 =50 Marks
Answer ALL the questions. Each carriesT EN marks

9 (a). Explainthe general principles of precipitation methods of gravimetric
analysis
(or)
(b). Explain the general principles of volatilization methods of gravimetric
analysis 10 (a). Write an essay on the Aqueousandnon-agueousacid-basetitration with
examples
(or)
(b). Explain the redox titration, Complexometric titrations and precipitation titrations
with examples
11 (a). Describe the determination of Copper and Zinc in brass using polarography
(or)
(b). Explain the experimental set up the instruments used in Polarography and write
its applications
12 (a). Explain thesedimentation and relative centrifugal forcein detail
(or)
(b). Explain the different types of centrifugation techniques with examples
13 (a). Explain the Environmental pollutionfromindustrial effluentsand radiochemical
waste
(or)
(b).What are the water pollutants and explain the different methods of waste
analysis

* k%



SEMESTER-I1I
CourselII-ANALYTICALCHEMISTRY-3 60hr s (4h/w)
SEPARATIONMETHODS
Objective:

Toacquirebasi cknowledgeoftheanal yti cal chemi stryofi mportanttechniquesthatwill providethebas
isforthei rindustrial production methods. Toprovideanadequatemastery
of anal yti cal methodsusedf orthedetermi nationof commercial/domesti crawmaterial sand
finishedproductquality.

Cour sel ear ningOutcomes:

Bytheendofthiscour se,studentswillbeableto:

Become familiar withfundamental concepts ofpartition coefficientsandtheir rolein
achievingseparati onsacrossdifferenttypesof chromatography.

Develop thecore skills to parse existing chromatographic protocols and identify the
keyfactorsinfluencingachromatographyexperiment.

Understandtheunderlyingassumpti onsof the mostcommonchromatographi cseparation
techni quesandapproachestomethodvalidation.

Understandtheconceptof sol ubilityandthei rapplicati oni nseparati onusingdi stribution law.

L earnapplicationof dial ysisandmembranef orvari oustechni ques.

SEPARATIONMETHODSH

UNIT-1 12hrs

Solvent Extraction:

Introduction, principle, techniques, factors affecting solvent  extraction,Batch extraction,
Continuousextracti onandcountercurrentextraction.Synergism,ApplicationDetermination oflron
(1

lonExchange:Introduction,actionofion  exchangeresins,separation  ofinorganic ~ mixtures,
applications, Solvent extraction: Principle and process,

UNIT-II 12hrs
Chromatography:

A Classificationofchromatographicmethods: Principleofdifferentialmigration,
descriptionofthechromatographic process,distributioncoefficients,modesof

chromatography,performingcolumnchromatography.



B.Chromatography-theoryandpractice:Introduction, thechromatograph(elutiontime
andvolume),capacityfactor,columnefficiencyandresol ution, samplepreparation

UNIT- 111 12hrs

A.Techniquesofpaper chromatogr aphy:experimental modifications, variousmodesof
development,natureofthepaper, detectionof spots, retardationfactors,factorsthataffect
thereproducibility of Rfval ues(duetopaper,sol ventsystem,sampl e,devel opment
procedure),selectionofsol vent,quantitativeanal ysis. Applications

B.Thin layer chr omatogr aphy: stationaryphase,adsorbents, liquidphasesupports, plate
preparation,mobilephase,sampleapplication,devel opment, saturation ofchamber,
detectionofspot, Rf values( effectofadsorbent,solvent,solute,  developmentprocess),
guantitativeanal ysis,applications

UNIT-1V 12hrs

ColumnChromatography.
A.General:columns, matrix materials,stationaryphase,columnpacking,applicationof
sample,columndevelopmentandsampl eel ution,detectors andfractioncol lectors, applications.

B. Highper for manceliquidchr omatogr aphy: Principl e,column,matricesandstationary
phases,col umnpacking,mobilephaseandpumps,application of sample,detectors, applications.
C.Adsor ptionchr omatogr aphy: Principle,adsorbents,sol vents,natureof sol ute,operating
parameters,retentionvol umesandtimes,applications.

UNIT-V 12hrs

A. Liquid-liquidpartition,chromatography:Principle, normalphase chromatography,
reversed- phaseliguidchromatography, reversedphaseliquidchromatography, applications.

B. lon-exchangechromatography: Principle,ionexchangers,ion-exchange equilibria,ion-
exchange resinselectivity,columnoperations(columndevelopment, detectionofsolute
bands),factorsaffectingretention volumes,applications.



LABORATORY COURSE-III 30hrs(2 h/ w)

Practical-I1lPRACTICAL ANALYTICALCHEMISTRY (At the end of Semester-111)

1.Determinationof Rfval ueof ami noacidsusi ngpaperchromatography.

2.Separationand identificationof monosacchari depresenti nagivenmixturebypaper
chromatography.
3.Determinationofequi val entconductanceof aweakel ectrol yte(aceti cacid)at different

concentrations.

4. Determinationofadulterantinsomecommonfooditems:
i)Chicoryincoffeepowder, ii)Foreign resininasafetidaiii)Chillipowder
iv) Turmeric powderv)Pulses

SuggestedReadings:

1.F.W.Fifieldand D.Kealy:Anal ytical Chemistry.
2.DanielCHarris:Exploringchemicalanal ysis.

3.DanielCHarris: Quantitativechemicalanal ysis.

4.R.V. DiltsAnalytical Chemistry-M ethodsof Separation.

5.0.Mikes,R.A. Chalmers:LaboratoryHandbookof Chromatographi cM ethods.

Teaching L earning Process.

Teaching LearningProcess forthe courseis visualized as largel ystudent-focused. Transaction
throughan intelligent mixof conventional and modern methods. Engagingstudents in
cooperativelearning.

Learningthrough quizdesign.

Problem solvingto enhance comprehension.

Assessment M ethods:

Assessment will be doneon the basisof regular class test, presentations and assignments asa
part ofinternalassessment duringthe course as per the curriculum.

End semester universityexamination willbehel df orboth theoryandpractical.

In practical, assessmentwillbedonebased on continuous evaluation, performancein the
experiment on thedate ofexamination and viva voce.



MODEL PAPER
FIRST YEAR B.Sc., DEGREE EXAMINATION
SEMESTER-I I

ANALYTICAL CHEMISTRY Course-111;SEPARATIONMETHODSH

Time: 3 hours

Maximum Marks: 75
PART- A 5X 5=25Marks

Answer any FIVE of the following questions. Each carriesFI VE marks

Explain in brief about the Batch extraction

Explain the principle of differential migration

Write a short note on modes of chromatography.

Explain the various modes of development of paper chromatography

. Write a short notes on different types of detectors used in HPLC
What is normal phase chromatography, give an example

1
2
3
4.
5. Write a short notes on the adsorption chromatography
6
7
8

Explain the reversed phase liquid chromatography

9 (a).

(b).
10 (a).

(b).

11 (a).

(b).

12 (a).

PART-B 5X 10 =50 Marks

Answer AL L the questions. Each carriesT EN marks

Explain the principle of solvent extraction in detail. ii) Explain the
determination of Iron (I11)

(or)
Explain the actionofion exchangeresins and separation ofinorganic mixtures
Write an essay on the general principles of chromatography in detail

(or)
Explain the terms i) column efficiency and resolution ii) Sample preparation and
iii) Chromatograph
Describe the techniques of paper chromatography and its applications

(or)

Explain the experimental set up of the thin layer chromatography with a detailed
note of its applications in quantitative analysis
Explain theprinciple of column chromatography and its applications

(or)

(b). Explain the principle and the partsinvolved in HPLC

13 (a).

Explain the principle and ion exchangers of |on exchange chromatography

(or)

(b). Write an essay on liquid-liquid partition chromatography

* k%



SEMESTER -1V
CourselV -ANALYTICALCHEMISTRY-4 60hr s (4h/w)
SEPARATIONMETHODS-I1
Objective:
Objectiveof this courseis to learn theseparation techniques and its application

Cour selL ear ning Outcomes:

At the end ofthe course,student should be able to understand:
Various types of separation techniques and their applications
Electrophoretictechnigues and Centrifugation techniques

UNIT-I 12hrs

Gel, Affinity andGas Chromatogr aphy

A. Gelchr omatogr aphy: Principle,typesof gel s,separationbygel chromatography,applications.
B.Affinitychromatogr aphy:Principle, materials,selectionand attachmentof ligand, practical
procedure,applications,

C.Gas-liguidchromatogr aphy: Apparatusandmaterials,preparationandapplicationof
samples,separationconditions,detectors,applications.

UNIT-II 12hrs

Electrophoresis-|

Theoryandclassification, factors affectingmobility,macromolecular sizeandcharge interactions
withsupporting electrolyte, pH and concentration discontinuities, factors  affecting
electrophoresis phenomena: electrolysis,

UNIT-IT1 12hrs

Electrophoresis-I|

Electro-osmosis, temperature and supportingmedia; instrumentation, methodology,
preparati onof gel -stai ningandde-stai ni ng, preparati vezoneel ectrophoresis, continuous
electrophoresis,applications.

UNIT-IV 12hrs

DialysisandM embraneFiltration

A.Principle, apparatus, support media (paper, cellulose acetate membranes, gels)
B. Filters-nitrocellul ose,fiberglass,pol ycarbonate

C.General Laboratorymethods.



UNIT-V 12hrs

CentrifugationM ethods:
Introduction,sedimentationandrelativecentrifugalforce, differenttypesof rotors,density
gradients,typesofcentrif ugationtechniques.

LABORATORY COURSE-IV

Practical-1VSeparation Techniques30hrs(2 h/ w)

4.

(At the end of Semester-1V)

Determinationofthestrengthofthegiven HClsolutionbytitratingit against NaOH solution
conductometrically.

Determinationofresidual chlorineincitywatersupplyusingcolorimetry.
Determinationofadsorptioni sothermofaceticacidonactivatedcharcoal. Determinationof
the adsorptionconstant(k)

Determinationof nicotinecontentinci garettetobacco.

SuggestedReadings:

No o &~ wbdhpRE

©

0.

10.
11.
12.
13.

14.
15.
16.
17.

R.V .Dilts:Analytical Chemistry-M ethodsof Separation.
0O.Mikes,R.A.Chamers: LaboratoryHandbookof Chromatographic Methods.
F.W.FifieldandD.Kealy:Principlesand practiceofanal ytical chemistry.

V ogel'stextbookof quantitativechemicalanalysis, 6thedition.

V ogel'stextbookof quantitativechemicalanal ysis, 7thedition.
KeithWilsonandJohnWalker:Practical Biochemistry.

Chromatography: Basic Principles, Sample Preparations and RelatedM ethods by Elsa
Lundanes,L eonReubsaet, TygeGrei brokk,JohnWileyandSons,2013

IntroductiontoM odernLiquidChromatographybyL loydR.Snyder,JosephJ.
KirklandandJohnW.Dolan,Wiley

Practical HPL CM ethodDevel opmentbyL |oydR.Snyder,Wiley-I nterscience

Princi ples& Practi cesof ChromatographybyR.P.W.Scott,LibraryforScience
Fundamentalsof Analytical Chemistry,VIII Edn., D. A. Skoog,D. M. West,F.J.
HollerandS.R.Crouch, ThomsonBrooks/Col ePublishers,2004.

PrinciplesofInstrumental AnalysisbyD.A.Skoog,F.J.Holl erandT.A.Nieman,5'[h
Edition(1998),HarcourtBrace& Company,Forida

I nstrumental M ethodsof Chemical Analysis,B.K . Sharma,Goel PublishingHouse, Meerut.
15. Instrumenta M ethodsof Chemi ca Analysi s,Chatwal andA nand,Hi mal ayaPublishing

Teaching L ear ning Process:

Lectures usingteachingaid (chalk/power point/videos),
Group discussion, * Presentations,



Adviseto students to prepareareport.
Assessment M ethods:

a. Presentation byindividual student b. Class test
c.Laboratorytest

d. Written assignments

e. End semesterUniversitytheoryand practical examinations

MODEL PAPER
FIRST YEAR B.Sc., DEGREE EXAMINATION
SEMESTER-IV
ANALYTICAL CHEMISTRY Course-1V;SEPARATIONMETHODS-I|

Time: 3 hours Maximum Marks; 75

PART-A 5X 5=25Marks



Answer any FIVE of the following questions. Each carriesFI VE marks

=

Write a short notes on selection and attachment of ligandsin affinity
chromatography

Explain the principle of electro - osmosis

Write a short note on the classification of eectrophoresis

Explain the various applications of electrophoresis

Write a short notes on the Filters-nitrocellulose related to dialysis
Write a short notes on membrane filtration of fiberglass andpol ycarbonate
Write a short notes on the support media used in membrane filration
Explain the density gradients of centrifugation

O NN

PART-B 5X 10 =50 Marks

Answer ALL the questions. Each carriesT EN marks

9 (a). Explainthe principle of gel chromatography and its applications
(or)
(b). Explainthe gas— liquid chromatography and its applications
10 (a). Write an essay on the factors affectingmobility,macromolecular sizeandcharge
interactions withsupporting electrolyte
(or)
(b). Explain in detail about the factors affecting el ectrophores sphenomena
11 (a). Describe the instrumentation, methodol ogy, preparationofgel-stai ningandde-
staining
(or)
(b). Explain the preparativezoneel ectrophoresi s andcontinuous electrophoresis
12 (a). Explain theprinciple of dialysis and membrane filtration
(or)
(b). Explain the general laboratory methods of membrane filtration
13(a). Explainthe principle and types of centrifugation methods
(or)
(b). Write an essay on the sedimentationandrelativecentrifugalforce methods

* k%

SEMESTER IV
Course-V ANALYTICALCHEMISTRY-5 60hr s (4h/w)
ANALYTICALBIOCHEMISTRYAND ENVIRONMENTAL CHEMISTRY

Objectives:



The Objective of the course isto learn about proteins, enzymes, nucleic acids and lipids, using
suitable examples

L ear ning Outcomes:

By the end of the course, the students will be able to:
Learn how the structure of biomolecules determines their reactivity and biological uses.
Know biochemistry of diseases.

UNIT-I 12hrs
Basicunder standingoftheStructur es,Properties andFunctionsof Car bohydr ates, Lipids
andProteins

1.1solationandcharacterizationof pol ysaccharides.
2.Classificationoflipids,properties,functionsand Biochemicalfunctionsofsteroid hormones.
3.Proteins-structure,classification,isolation, characterizationandfunctions.
4.Biochemistryofpeptidehormones.

UNIT-1I 12hrs
BiochemistryofDisease: A DiagnosticapproachClinicalchemistry: Adiagnostic
appr oachbybloodanalysis.

1. Blood: Compositionandfunctionsofblood,bloodcoagul ation.

2. Bloodcollectionand preservationof sampl es.

3. Anemia

4. Regulation,estimationandi nterpretationof dataforbloodsugar,urea,creatinine,
cholesterolandbilirubin.

Unit-I11: 12hrs
Microbiological TestsandAssays:

Microbiological assayof antibiotics, (Standardpreparationsand units of activity, test organisms
and inoculum, apparatus, methods: cylinder or cup plate method and two level factorial assay
(ampicillin), microbial limit test (preliminary testing, medium soyabean casein digest agar
medium only) and total microbial count only)

Unit-1V: 12hrs
Standar dizationandQualityContr ol ofdiffer entDosageFor ms:

Brief introductionto different dosage forms with the IP requirements, anal ytical methods for
the following: Tablets (aspirin), additives used in tablet manufacture, capsules (Rifampicin),
powders  (Sodium benzoate), solutions  (saline, NaCl) suspensions(bariumsul phate—
limittestforimpurity),mouthwashes(Ointments(salicylic acid)

UNIT-V 12hrs



Conceptandscopeof environmental chemistry—Classification ofwaterpol lutants-
Characterization— Dissolved Oxygen-BOD — COD- Waste watertreatment(General).Disposal
of radioactivewastes.Pollution dueto some typical industries like Textile, Pulp and Paper,
Electroplating, Dairy, Canesugar

L abor atoryCour se-VAnalysisofBio Products30hrs(2 h / w)

Identificationand estimationofthefollowing:

1. Carbohydrates- qualitativeandquantitative.

2. Lipids-qualitative.

3. Determinationofthei odinenumberofoil.

4. Determinationofthesaponificationnumberofoil.

5. Determinationofcholesterol usingLiebermann-Burchardreaction.
6. Proteins- qualitative.
7. Determinationof proteinbytheBiuretreaction.

SuggestedReadings:

T.G.Cooper:Toolof Biochemistry.
KeithWilsonandJohnWalker:Practical Biochemistry.
AlanHGowenlock:Varley’sPractical Clinical Biochemistry.
ThomasM.Devlin:TextbookofBiochemistry.

JeremyM .Berg, JohnL Tymoczko,LubertStryer:Biochemistry.
G.P.Tdwar andM Srivastava: Textbookof Biochemistryand
HumanBiology.

A.L.Lehninger:Biochemistry.

0O.Mikes,R.A. Chal mers:LaboratoryHandbookof ChromatographicM ethods.
10 Environmental chemistrybyA.K.De

11. A text book of engineeringchemistrybyS.S.Dara

12. A text book of IndustrialchemistrybyB.K.Sharma

Teaching L ear ning Process:

©ooNORA®ODPRE

Lectures usingteachingaid (chalk/power point/videos),
Group discussion, « Presentations,
Adviseto students to prepareareport.

Assessment M ethods:

a. Presentation byindividual student b. Class test
c.Laboratorytest

d. Written assignments

e. End semesterUniversitytheoryand practicalexaminations



MODEL PAPER
FIRST YEAR B.Sc., DEGREE EXAMINATION
SEMESTER-IV

ANALYTICAL CHEMISTRY Course-V;
ANALYTICALBIOCHEMISTRYAND ENVIRONMENTAL CHEMISTRY

Time: 3 hours Maximum Marks: 75

PART- A 5X 5=25Marks
Answer any FIVE of the following questions. Each carriesFI VE marks



Write a short notes on characterizationofpol ysaccharides

What are lipids? Write their properties

Write a short note on the Bloodcoll ectionand preservationof sampl es.
Explain the microbiallimit test

Write a short notes on the different dosageforms with the IP requirements
Write a short notes on the additives used intabletmanufacture

Explain the Classification ofwaterpollutants

Explain in brief about the Waste watertreatment

NN R

PART-B 5X 10 =50 Marks

Answer ALL the questions. Each carriesT EN marks

9 (a). Explain the Biochemicalfunctionsofsteroid hormones
(or)
(b). Explain the characterizationandfunctions of proteins
10 (a). Write an essay on the Compositi onandfunctionsofblood andblood
coagulation.
(or)
(b). Explain in detail about
regul ati on,estimationandinterpretationof dataforbloodsugar
11 (a). Describe the Microbiological assayof antibiotics in detail
(or)
(b). Explain the cupplatemethod andtwo levelfactoria assayof ampicillin
12 (a). Explain IP requirements and anal ytical methods fortheaspirin and Rifampicin
(or)
(b). Explain the standardizati onandQualityControland dosageForms of
mouthwashes and ointments
13 (a). Explainin detail about the disposal of radioactivewastes

(or)
(b). Describe the pollution dueto the industries of Pulp, Paper andTextile
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