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Q.1Whatisgravimetricanalysis?

Gravimetricmethodsarequantitativemethodsthatarebasedondeterminingthe

massofapurecompoundtowhichtheanalyteischemicallyrelated.

•Cheap,easilyavailableapparatus,

•Slowandaccurate

•Widerangeofsampleconc.(ng-kg)

•Nocalibrationrequired

Q.2Writeanoteonclassificationofgravimetricanalysis?

Therearethreeclassificationofgravimetricanalysis:

1.Precipitationgravimetry

2.Volatilizationgravimetry

3.Electrogravimetry

1.Precipitationgravimetry,:

theanalyteisseparatedfromasolutionofthesampleasaprecipitateandis

convertedtoacompoundofknowncompositionthatcanbeweighed.

2.Volatilizationgravimetry:

,theanalyteisseparatedfromotherconstituentsofasamplebyconversionto

agasofknownchemicalcomposition.Theweightofthisgasthenservesasa

measureoftheanalyteconcentration.

3.Electrogravimetry,:



theanalyteisseparatedbydepositiononanelectrodebyanelectricalcurrent.

Themassofthisproductthenprovidesameasureoftheanalyte

concentration.

Q.3Whichstepsrequiredingravimetricanalysis?

Therearefollowingstepsrequiredingravimetricanalysis:

 Preparationofthesolution

 Washing

 Dryingorigniting

 Weighing

 CalculationPrecipitation

 Washingdryingorigniting

 WeighingCalculation

Q.4Writepropertiesofgoodprecipitates?

 Shouldbefilteredandwashedeasily

 Verylowsolubility(nosignificantlossduringfiltration/washing)

 Unreactivewithconstituentsoftheatmosphere

 Chemicalcompositionmustbeknown,ifnecessarilyignited,

Q.5Writetypesofprecipitates(onbasisofparticlesize)?

1-Colloidalsuspensions:

 Particlesareinvisibletothenakedeye(10-7-10-4cmindiameter).

 Colloidalparticlesshownotendencytosettlefromsolution.

 Noteasilyfiltered.

2-Crystallinesuspension:

 particleswithdimensionsontheorderoftenthsofamillimeterorgreater.

 Thetemporarydispersionofsuchparticlesofatendtosettlespontaneously,

 Easilyfiltered.

Q.6DefinecoagulationofColloids?

 Byshortperiodofheatingtodecreasesthenumberofadsorbedionsand



thusthethicknesstohfedoublelayer.

 Increasetheelectrolyteconcentrationofthesolution

 Inacidicorbasicsolution

Q.7DefinepeptizationofColloids?

 Peptizationistheprocessbywhichacoagulatedcolloidrevertstoitsoriginal

dispersedstate.

 Peptizationcanbeavoidedbywashingwithanelectrolytethatcanbe

volatized byheating.

Q.8Writemechanismandtypesofprecipitation?

Precipitationmechanism:

1.Inductionperiod.

2.Nucleation.

3.Particlegrowthtoformlargercrystal

4.Adsorption

5.Electrostatic

NOTE:

 Innucleation,largenumberofsmallparticlesproduced,

 Ifgrowthpredominated,asmallernumberoflargerparticlesisproduced.

Typesofco-precipitation:

A.Surfaceadsorption

B.Mixed-crystalformation

C.Occlusion

D.Mechanicalentrapment

Q.9WhatiscrystalGrowth?

 UsedforsinglecrystalX-raystudies

 Separationsoyfnthesizedproducts

 Separationfromimpurities

Q.10Definechromatography?

 Chromatographyisamethodofphysicallyseparatingmixturesofgases,



liquids,ordissolvedsubstances.

 Chromatographycanbeusedtoidentifydrugs,poisonsandmanyother

substances.

 Separationisdeterminedbythemolecularsizeand/orcharge.

Q.11Separationofmoleculesbydistributionbetween?

Stationaryphase:

 Astationaryphase(absorbent)phasethematerialonwhichtheseparation

takesplace.canbesolid,gel,orliquid.Alsocalledmatrix,resin,orbeads.

Mobilephase:

 Themobilephaseisthesolventtransportsthesampleanditisusuallyaliquid,

butmayalsobeagas.Alsocalledelutingbuffer.

 Thecompoundstobeseparatedareconsideredsolutes.

ImportantNote:

MobilePhase:NonPolar

StationaryPhase:Polar

Q.12Chromatographydonebywhichphases?

 Bymobilephase:

1.Liquidchromatography

2.Gaschromatography

MobilePhasesUsed:

 Hexanes,ether,tetrachloromethane,Xylene,Toluene

 Chloroform,DichloromethaneEthylAcetate

 Water,Alcohol

 Buffer

 ByStationaryPhases:

 FilterPaper,Cellulose

 SilicaGel,Alumina,Polyamide(inTLC)

 Squalene,carbowaxM,Dimethylpolysiloxane(inGC)

 C-8,C-18,Licosorb,Silicone(inHPLC

Q.13Explainchromatography..?

Themechanismthatcausesthestationaryphasetoretardthemovement of

molecules:

1.Sievemechanism:



SeparationaccordingtosizeorMW.(molecularsieve=gelfiltration= size

exclusion=gelpermeation).

2.Chargeinteraction:

Separationbasedonnetcharge.

3.Solubilitycharacteristics:

SeparationbasedonpolarityHydrophobicchromatography,reverse-phase

chromatography,Adsorptionornormal-phase

4.BiologicalorSpecificinteraction:

:

Captureanymoleculethatexhibitsuchproperty

affinitychromatography,dyechromatography

Antibody-antigen:(Immunoprecipitationsandotherforms)

Q.14WritenameofchromatographicTechniques..?

 PaperChromatography

 Thinlayerchromatography

 ColumnChromatography

 Electrophoresis

 HighPerformance

 LiquidChromatography

 GasChromatography

Q.15WhatispaperChromatography?

 StationaryPhaseused:

FilterPaper,Cellulose

 MobilePhaseused:

water:alcoholororganicsolvents

 Usechromatographictank,beakercoveredwithpetridish,anyjarwithlid

 Toanalyze:Ink,steroids,foodcolours,pigmentsanddrugs

 AqualitativetechniquetocalculateandcompareRfvalues

 Rfisratiobetweendistancetraveledbyindividualcomponentdividedbythe

distancetravelbysolvent



Q.16Explainthinlayerchromatography?

 StationaryPhaseused:

Adsorbentsilicapastedonglassoraluminumplates

 MobilePhaseused:

Usuallyorganicsolvents(pureormixedinvariableratios)

 TLCplatesaremadeofglassoraluminum

 Solventequilibratetheenvironment

 Maybeplacedwithwallsothatitmaynotfallinthechamber

Developingagents:

 Ninhydrin(aminoacids)

 Quantitativetechniquewhenscratchedandquantifiedtheanalyte

Q.17WhatisColumnchromatography?

 StationaryPhaseused:

Silicagel,flashsilica,alumina

 MobilePhaseused:

organicsolvents(startingfromlesspolartohighpolarity)

Stationaryphaseisheldinanarrow

MobilePhasetubethroughwhichthemobilephaseisforcedunderpressureor

under

theeffectofgravity.

 Choiceofstationaryphasedependsuponchemistryofanalytes.

 SilicaGelused,isavailableinvariedmeshsizesstartingfrom60to800Mesh.

 Alumina(Al2O3)usedassolidsupport,availableinacidicbasicandneutral

phases.

Q.18Writeflashchromatography..?

Inflashcolumnchromatographythesampleispumpedthroughthepackedglass

column.Flashsilicahasquitesmallermeshsize.

Q.19Defineelectrophoresisanditstypesandtwodimensional

electrophoresis.?

Define:



 Electrophoresisisatechniqueusedinlaboratoriesinordertoseparate

macromoleculesbasedonsizeorcharge.

 Thetechniqueappliesachargesoproteinsmovetowardsapositivecharge

electrode.

Typesofelectrophoresis:

Electrophoresismaybeoftwotypes;

1-Slabelectrophoresis-TLC

2-Capillaryelectrophoresis-Column

 Velocity(v)ofchargedmoleculeinanelectricfieldcanbeassessedwith

formula;

v=Eq/F

 whereEisappliedelectriccharge,qisnetchargeonamolecule,andFis

frictionalcoefficient

 dependsuponmassandshapeofmolecule.

Twodimensionalelectrophoresis?

 Thistechniqueseparatethemixtureofproteinsaccordingtocharges(IEF)

and

secondwiththesize(SDS-PAGE).

Q.20Definehighperformanceliquidchromatograph?

 Itisnormallyusedasreversedphasechromatographictechnique

 Mobilephaseispumpedintothecolumnwithhighpressure

 Separationoccurbasedonsize,charge,affinityetc

Q.21Writedifferenttypesofdetector?

 UVDetector:

ForcolouredorUVactivecompounds

 PDAdetector:

UVbasedscanning

 RI:



RefractiveIndexdetectorforpolysacharides

 ELSD:

Evaporatinglightscatteringdetector

 Conductivity:

Forchargedcontainingmolecules

Q.22DefineHPLCcolumnsandTheoreticalplate?

HPLCcolumns:

 Columns,madeofstainlesssteelofvaryinglengthandinternaldiameter(Ø)

areusedforanalyticalchromatography.

 Columnsmaybeheatedtogivehigherefficiency.However,nottobeheated

above60°

Theoreticalplate:

 Atheoreticalplateinmanyseparationprocessesisahypotheticalzoneor

stageinwhichtwophases,suchastheliquidandvaporphasesofa

substance,establishanequilibriumwitheachother.

 Suchequilibriumstagesmayalsobereferredtoasanequilibriumstage,ideal

stage,oratheoreticaltray.

 No.oftheoreticalplates=5.54*(Rt/Peak½width)2

Q.23WriteanoteontypesofChromatography?

1.Adsorption

2.Partition

3.Ion-Exchange

4.Molecular

5.ExclusionAffinity

1.Adsorptionchromatography:

Adsorptionchromatographyinvolvestheanalyticalseparationofachemical

mixturebasedontheinteractionoftheadsorbatewiththeadsorbant.

2.Partitionchromatography:

Thisformofchromatographyisbasedonathinfilmformedonthesurfaceofa

solidsupportbyaliquidstationaryphase.Soluteequilibratesbetweenthemobile



phaseandtshtaetionaryliquid.

3.IonExchangeChromatography:

Inthistypeofchromatography,theuseofaresin(thestationarysolidphase)is

usedtocovalentlyattachanionsorcationsontoit.Soluteionsoftheopposite

chargeinthemobileliquidphaseareattractedtotheresinbyelectrostaticforces

4.MolecularExclusionChromatography:

Alsoknownasgelpermeationorgelfiltration,basedoninteractionbetweenthe

stationaryphaseandsolute.Whilepassingthroughaporousgelmoleculesseparate

accordingtotheirsizes.Theporesarenormallysmallandallows

smallermoleculestoenterthegel.Thelargermoleculespassthroughthecolumnat

afasterrate.

5.AffinityChromatography:

Thisisthemostselectivetypeofchromatographyemployed.Itutilizesthe

specificinteractionbetweenonekindofsolutemoleculeandasecondmolecule

thatisimmobilizedonastationaryphase.Forexample,theimmobilizedmolecule

maybeanantibodytosomespecificprotein.Whensolutecontainingamixtureof

proteinsarepassedbythismolecule,onlythespecificproteinisreactedtothis

antibody,bindingittothestationaryphase.Thisproteinislaterextractedby

changingtheionicstrengthorpH.

Q.24MethoddevelopmentonHPLC?

 Followedpreviousguidelineswehavetodevelopananalyticalmethod.

 Thatmethodneedsvalidationafterward.

 Onlyaftervalidationitcanbeconsideredasananalyticalmethod.

Q.25DefineGasChromatographyandwritecommondetectorwithGC?

 Partitionofmoleculesbetweengas(mobilephase)andliquidorsolid

(stationary

phase).

CommonDetectorsusedwithGC:



 FlameIonizationDetector

 ThermalConductivityDetector

 ElectronCaptureDetector

 MassSpectrometerDetector

ApplicationsofGC:

 Perfumeindustry

 Oilindustry

 Essentialoilsanalysis

Q.26Definefollowing……?

 Filtration

 Toseparatesolidinsolubleparticlesfromsolution.

Forexample

 separatesandfromwater,

 orpurifysaltfrommixtureofsandandsaltorotherimpurities.

 Sublimation

 Toseparateonesolidfromotherifitvaporizebyheating.

Forexample

separatesaltfrombenzoicacidornaphthalene.

 Solventextraction

 Solventextractionisliquid-liquidextraction…..

 Liquid-liquidextractionisausefulmethodtoseparatecomponents

(compounds)ofamixture.

 Toseparatetwomaterials(solidorliquid)fromimmiscibleliquids.Oneofthe

twoliquidsiswaterandotherisanyorganicsolvent.

 Supposewehaveamixtureofsugarinvegetableoilandwanttoseparatethe

sugarfromtheoil.(thesugarparticlesaretootinytofilterandyoususpect

thatthe

sugarispartiallydissolvedintheoil).

 Sugarismuchmoresolubleinwaterthaninvegetableoil,and,wateris

immisciblewithoil.

 Thewaterphaseisinthebottomlayerbecausewaterisdenserthanoil.

 Byshakingthelayers(phases)well,youincreasethecontactareabetween

thetwophases.Thesugarwillmovetothephaseinwhichitismostsoluble:



thewaterlayer.

 Removethebottomwaterlayer,evaporatewatertoobtainthesugar.

Q.27Whatisbatchextractionmethod?

 Therearetwopossiblewaystofollowextractionprocedure.

 Oneistousehighamountofsolventatonetime.

 Thesecondoneistousesmallamountofsolventinmorethan

oneextractionsteps.

 PartitionCoefficientKp(DistributionCoefficientKd)

 Whenacompoundisshakeninaseparatoryfunnelwithtwoimmiscible

solvents,thecompoundwilldistributeitselfbetweenthetwosolvents.

 Atacertaintemperature,theratioofconcentrationsofasoluteineach

solventisalwaysconstant.Andthisratioiscalledthedistributioncoefficient.

Distributioncoefficient:

 Wheresolvent1andsolvent2areimmiscibleliquids.

 ByconventionweconsidertheorganicsolventasSolvent1andwateras

solvent2.

Q.28Whathappensifweextracttwicewith100mLofsolvent2?

Ifweuse100mLofsolvent2atonetimethen200particlesextracted.Nowweadda

second100mLvolumeoffreshsolvent2.Accordingtothedistributioncoefficient

K=2,sowecanextract67moreparticlesfromtheremainingsolution.So,total267

particlesextractedascomparedto240particlesifweuse200mLofsolvent2for

onetimeextraction.

Q.29Changeinchemistryofsolute?

Changingchemistryofsolutewecanextractorganiccompoundsinwateraswell.

 Likedissolvelike.

 Organiccompoundsdissolveinorganicsolvents.

 Inorganicsaltsdissolveinwater.

 However,certainorganiccompoundscanchangetheirsolubilityfrom

organicsolventtowater.

WhatkindofOrganiccompoundscanchangetheir

solubility?



 Organicacidsincludecarboxylicacids(strongorganicacids)andphenols

(weakorganicacids).

 Organicbasesincludesamines

Q.30chemistryofsolutesampleproblems?

Firstsampleproblem

 Thephenolsareweakacidsandcanreeaasciltywithsbtarsoensge.g.NaOH.

 Buttheycan’treactwithweakbaseslikesodiumcarbonate.

Secondsampleproblem.

 Wehaveamixtureofbenzoicacidandp-methoxyphenol,dissolvedin

dichloromethane.

Thirdsampleproblem.

 Ifwehaveamixtureofbenzoicacidandp-chloroaniline,dissolvedin

dichloromethane.Wecandotheeitherway,add5%HCltomakeamine

watersolubleoradd5%NaOHtomakeacidwatersoluble.

Q.31ExtractionSchemeanditsapplication?

 WecanSeparateacomplexmixturebydesigninganextractionscheme.

Applications:

 Forextractionofcaffeinefromlteaves

 .Forextractionofnicotinefromtobacco.

Q.32Recoveryoforganiccompoundsfromsalts?Anditsapplication.?

 WecanrecoveranorganicacidorbasefromtheirsaltbyrevertingthepHof

solution.

Recoveryofacidsandbasesfromsalts

 AcidscanberecoveredfromtheirsaltsbytreatingwithHCl

 DecreasepHtoacidicrange~2

 ForsaltsofbaseswehaveusesolutionofabasetoincreasepH~1

 Useacidicsolution(HCl)orBasicsolution(NaOH).

.

SolventExtractionApplications:

 Extractionoffoodcolours.



 Extractionofoilandgreasefromwastewater

 Extractionofdrugsfromformulationtoconductassay.

 Extractionofbenzoicacid(preservative)fromsamples.

Q.33WhatisSPEorSolidPhaseExtraction?

solid-phaseextraction(SPE)isasamplepreparationprocessbywhich

compounds thataredissolvedorsuspendedinaliquidmixtureareseparatedfrom

othercompoundsinthemixtureaccordingtotheirphysicalandchemicalproperties.

Sorbent:Thesolidphaseusedforextraction.

Matrix: Oursample.

Analyte:Acompoundortypeofcompound.

Washing:Thesolventusedforwashingouttheinterferences.

Elutionsolvent:Thesolventusetoeluteouttheanalyte.

TypesofSorbent:

1.Polar(NormalPhase)

2.Non-Polar(ReversePhase)

3.IonExchange

4.Copolymeric

5.Sizeexclusion

6.Chiral

1..Polarinteraction:

 Alsocalledhydrophilicornormalphase

 Involveshydrogenbonding,pi-pianddipole/dipoleinteractions

 Sorbents-silica,diol,diethylamino,cyanopropyl

 Applications-lipids,oiladditives,carbohydrates,phenols,oilsolublevitamins

 Analytes-amines,hydroxyls,carbonyls,aromaticrings,heteroatoms(O,S,N,

P)

 Matrix-non-polar,organic

 Elutionsolvents-mediumtohighpolarity

Applications:

 Vegetableoil,ointment,cereals,crudeoilproducts,soilandsludgemayuse

forpretreatment.dissolutionofsampleinnon-polarsolventandremovalof

polarinterferingcompoundsareneededbeforeapplication.



Whyweusenonpolarsorbent?

SometimeswehavetousenonpolarsorbentBecauseouranalytearepolarand

non-polarsorbentscanadsorbunwantedmaterials.Washingiseasy.

2..Non-PolarSorbent:

 Itisalsocalledreversephased.

 SameasinHPLC.

 Alsocalledhydrophobicorreversephase

 InvolvesvanderWaals/dispersionforces

 Sorbents-C2,C3,C4,iC4,tC4,C5,C6,C7,C8,C10,C12,C18,C20,C30

phenylandcyclohexyl

 Matrix-biologicals,water,aqueousbuffers

 Elutionsolvents-typicallynon-polartomoderatelyPolar

Applications:

•Samplecontainingvitamins,steroids,pesticides,aflatoxins,antibioticsandother

classofdrugsmayibseolatedfromhospitalwaste,bodyfluidsorirrigationwater

usingthistechnique.

3..Ionexchangesorbent:

 Cationexchangeresinsarenegativelychargedandadsorbpositivelycharged

cationsfrommatrix.

 Anionexchangeresinsarepositivelychargedandadsorbnegativelycharged

conjugatebasesfrommatrix.

 Cationexchangesorbents:

 Cationexchangesorbentsarenegativelycharged

 Basicanalytesmanipulatedtocarrypositivecharge

 Oppositesattractformingstrongbonds

 Sorbents

–Benzenesulfonicacid(strong)

–Propylsulfonicacid(strong)

–Carboxylicacid(weak)

Applications:

 Includebasicdrugs,catecholamines,pharmaceuticals,herbicides

 Analytes:Amines,Pyrimidines(cations)

 Matrix:aqueous

 Elution:Basicelutionsolventstoneutralizeanalyte

 Anionexchangesorbents:

 Anionexchangesorbentspositivelycharged

 Acidicanalytesmanipulatedtocarrynegativecharge



 Oppositesattractformingstrongbonds

 Sorbents

–1°,2°amine

–Aminopropyl(weak)

–Quaternaryamine(strong)

–Diethylamino(weak)

Applications:

 Includephosphates,acidicdrugs,organicacids,fattyacids,vitamins

 Analytes:Phosphates,Carboxylicacids,Sulfonicacids

 Matrix-aqueous

 Acidicelutionsolventstoneutralizeanalyte

Applications:

 Samplecontainingvitamins,caffeine,saccharine,aminoacids,orfood

samplecanbeextractedusingthistechnique.

4..Copolymericsorbent:

 Hydrophobic&ionicretentionmechanisms

 Reversephasesorbentwithcationoranionexchange

 Acidic,basic&neutralanalyteapplications

 Matrix-aqueous

 Elutionsolventsmixtureoforganicswithacidorbase

5..Sizeexclusion:

 Poroussilicaorpolymers,whereseparationisbasedondifferencesbetween

thevolumesofthemolecules,correspondinMethodSelection

Guidelines:

 Basedonabovesketchwecaneasilyframethethodologyofextractionfor

differentkindofanalytes.gtostericexclusion

Q.34DiscussUVSpectroscopywithwavelengthenergyrelation?

 Electromagneticradiation

 Wavelengthandenergy

 Electronictransitionsinorganicmolecules

 Conjugatedandcolours

 Chromophoresandauxochrome

 BeerLambertLaw;explanationandapplication

 EffectofsubstituentsonUVSpectrum

 SchematicdiagramofUVSpectrophotometer



 WoodwardFieserRule(theoreticalcalculationofwavelengthmaxima)for

conjugateddieneand–Unsaturateddienesystems.

 Amplitude(A)ofthesinusoidalwaveisdefinedasthelengthoftheelectrical

vectoratthemaximuminthewave.

 Frequencyreferstothenumberofoscillationsofthefieldpersecond

WavelengthandEnergyrelation:

 E=hv=hc/v

 WhereE=energy

 h=Plank’sconstant

 Energyandfrequencyaredirectlyproportional

 Wavelengthandenergyareinverselyproportional

Q.35Absorptionoflightbymoleculesorioncausewhichtypesof

energy?

Absorptionoflightbymoleculesorionscausesthreetypesofenergy

changes:

1..Rotational(Lowenergychange):

Moleculerotatesaroundacenterofgravity

2..Vibrational(Lowenergychange):

Averageinternucleardistanceoftwoormoreatomsinthemolecule

changes

3..Electronic(Highenergychange):

Changeinenergyoftheelectronsortransitions

 UVradiationbringelectronictransitionsinmolecules.

Q.36Inorganiccompoundwhichtypeofgroundstateelectron

involved?

Inorganiccompounds,threetypesofgroundstateelectronsmaybeinvolved:

sigma(bonding)electrons

*pi(bonding)electrons

on(non-bonding)electrons

Wavelengthandtransitions:



 Forsigmatosigmatransitionrequiredenergycanbeachievedwith

electromagneticradiationof<100nm.

 Pitopitransitionispossiblewith171nm(vacuumUVrange)

 ForanabsorptioninnormalUVrangethemoleculemusthaveconjugated

systemornon-bondingelectronalongwithdoublebond.

Whymoleculesdisplaycolours:

 Transitionmetalsarecolouredbecauseofd-dtransitionswhileorganic

moleculesarecolouredbecauseofconjugation.

 Higherwavelengthorlowerenergy.

Complementarycolours:

 Whenwhitelightfallsuponasample,eitherreflectionorabsorption

takesplace

 IfonlyaportionofLightisabsorbed,thecolorofthesampleisdeterminedby

thereflectedlight(iscalledcomplementarycolours).

Q.37Definechromophoresandauxochromes?

 Color-bearingfunctionalgroup

 ExhibitsacharacteristicabsorptionspectrumintheUV/Visregion

 Chromophoreconjugatedwithothers,displaymoreintenseabsorptionbandat

alongerwavelength

Auxochromes

 FunctionalgroupthatdoesnotabsorbintheUV/Visregion

 IthastheeffectofShifting Chromophoreswavelengthasweincreasingtheir

intensities•Forexample-OH,-OR,-NHR,-SH,-Cl,-Br,-I

 Substitutionofsimplealkylgroupproducesasmallbathochromiceffect(red

shift)alongwithhyperchromicshift.

 Substitutionofauxochromicgroups(OH,NH2etc.)causesapronouncedred

shiftwithlargeintensification(hyperchromicshift).

 Alteringtheavailabilityofthenon-bondingelectrons(e.g.conversionofphenol

toitsanion)resultsinpronouncedredshiftandhyperchromicshift.

 Attachmentofanunsaturatedgroupsuchasethylenic,acetylenic,nitrile,

aldehydic,carboxylicandnitrotothebenzeneringproducesaredshift,oftento

agreaterextent.

 Analysisofanunknownisdonebyusingacalibrationcurveofknown

concentration.Findingwavelengthismaximumisaqualitative



estimation(spectrummode)Analysisofunknownbyusingcalibrationcurve

isquantitativeanalysis(photometricmode).

Q.38WriteUVSpectrophotometer..?

1..Lightsource

2..Monochromator

3..Samplecompartment

4..Detector

5..ReadoutDevice

1.Lightsource:

 Tungstenlampemitlightofvisibleregion(350-800nm)whileDeuterium

lampEmit160nmto400nm

 UVspectrophotometernormallycovertherangefrom190to1100nm.

2.Monochromators

 ItusedinUVSpectrophotometer

 Diffractiongratings

 Prism

 Filters

 InUVSpectrophotmeterthemonochromatorsareinstalledbeforesample

compartment.

•UV/VisSpectrophotometersUsedintwoways;

1.Determinationofwavelengthmaximum(wherewehavetoscanfullrange

spectrum).

2.Todetermineabsorbancevaluesataparticularwavelength.

Q.39WritePhotomultiplierandWoodward-FieserRuleforconjugated

rule?

Photomultiplier

Photomultipliertubes(photomultipliersorPMTs),membersoftheclassof

vacuumtubes,andmorespecificallyvacuumphototubes,areextremelysensitive

detectorsoflightintheultraviolet,visible,andnear-infraredrangesof



theelectromagneticspectrum.

Woodward-FieserRuleforConjugatedDienes:

 Fortheoreticalcalculationofwavelengthsynthesizedcompound

 UsedasQCtool.

 Calculatedvaluesmaybecheckedandcorrelatedwithexperimentalvalues.

 Nowwecalculatesomereporteddienesystemstomakesomeunderstanding.

 Andcomparethemwithreportedobservedvalues.

 Woodward-FieserRuleforAlpha,beta–UnsaturatedCarbonylCompounds

 Fortheoreticalcalculationofwavelengthmaximaofconjugatedcarbonyl

systems.

Applications:

1.StructureDetermination

2.Analyticalapplications

3.Kineticmeasurements

4.Ionizationconstants

5.Stereochemicalstudy

AnalyticalApplications

 Food–colorandconsistency

Inqualitycontroltestingoffoods

 Beverage–impurityanddecomposition

Stabilityofproductwithagingorhelpindeterminingexpirydatesofproducts

 Leafanalysis–chlorophyllandphotosynthesisprocess

mayevaluateripeningoffruitsetc.

 Pharmaceuticalmanufacturer–metabolicpathwaysofdrugs,nucleicacid

analysis,kineticsanddissolutiontesting

–Drugavailabilitytestingusingdissolutionapparatus

–Drugavailabilityinhumanbodyafterinfusion

–Kineticstudiestomonitorreactionspeedandcompletionstatus

AcademicandGovernmentApplication

 EnvironmentaltestingstreamsMedicaltesting

 Academic–students





Q.40ExplainIRSpectroscopy..?

 UVrangesfrom190to350nm

 Visibleregionextendedfrom350(Violet)to760nm(Red)

 IRregionisupto1mmwavelengthofelectromagneticradiation

 (nu-bar)representswavenumber;thenumberofwavelengthspercm(cm-1)

 MidIRregionrepresents2.5to16 m(4000to625cm-1)VibrationalModes

 Thetotalnumberofvibrationsinamoleculedependsuponthenumberof

atomspresentinthemolecule.

 Eachatomhasthreedegreesoffreedombecausethreecoordinates(x,y,z)

are

requiredtodescribeitspositionrelativetootheratomsinamolecule.

 Onlyvibrationsthatcauseachangein‘polarity’giveriseto

bandsinIRspectra

 InsteadSymmetricstretchtheunsymmetricalstretchesappear

inIRspectra.

VibrationalFrequency

 Wecancalculateanapproximationvalueforthestretchingvibrational

frequencyofabondbyHOOK’sLAW.Lowermassesappearinleftregionof

I(3700-2500cm-1).

 LessforcenumbertorightregionofIRspectra(1300-800cm-1)Rspectra

Peaksvalue:

 WesolveIRspectraformajorpeaksoffunctionalgroups.

 IRSpectracontainsmanytinypeaksduetoovertones.

 Fingerprintregionisveryimportantindifferentiatingtwocompoundswith

similarfunctionalgroups.



Q.41WritefeaturesofIRSpectra..?

IRSpectrahavethreemainfeatures:

1.Positionofpeaks.

Reducedmass

Bondstrength

2.Strengthofpeaks.

Changeinpolarity

3.Widthofpeaks.

Hydrogenbonding

Note:



 InIRSpectratheC=Oshowsmostintensepeaks.

 NHappearasonepeakwhileNH2astwopeaks.

Q.42Whybenzeneringshowmultiplepeaks?

 Benzeneringduetoconjugationshowsmultiple(4)peaksaround1400cm

-1.

 C-Cabsorbaround1300-800cm-1whileC=Cabsorbat1900-1600cm-1.

FactorsinfluencingIRabsorption:

Additionaltoconjugationeffecttheotherfactorsinfluencecarbonylabsorptionare

 Ringstrain

 substitutioneffect

 Hydrogenbonding

Ifthebondangleincreasesabove120°,theoppositeeffectisobserved,asfordi-

tert-butylketonetheAbsorptionfrequencyofcarbonylis1695cm-1.

Stronghydrogenbondingincarboxylicacidsleadstodimerizationandduetothis

allbondsi.e.OH,C=OandCOappearatlowerfrequencyinIRspectra.

Q.43InterpretationofIRspectra..?

Themostusefulregionsareasfollows:

 1680-1750cm-1:C=OstretchesfeatureverystronglyinIRspecta

 2700-3100cm-1:differenttypesofC-Hstretchingvibrations.

 3200-3700cm-1:varioustypesofO-HandN-Hstretchingvibrations.

 Toomanybondsabsorbintheregionof600-1600cm-1toallowconfident

assignmentofindividualbands.

 However,thisregionisusefulasafingerprintamolecule,i.e.ifspectrumis

almosttoanauthenticreferencespectrumthenthestructurecanbe

assignedwithsomeconfidence.

Q.44WritemaincomponentsofIRSpectrophotometer?

Maincomponentsare:

1.IRradiationsource

2.Samplecompartment

3.Monochromator



4.Readoutdevice

1..RadiationSource:

 Nernestfilamentiscomposedofamixtureofoxidesofzirconium,thorium

andyttrium,whichisformedintoahollowrodabout2mmindiameterand2-

5cminlength.

 Globarisabondedsiliconcarbiderodabout7mmindiameterand5cmin

length.

 Detectorworksonprincipleofathermocouple,whichconvertstheinfrared

(electromagnenergyenergyelectricalenergy.

 Sampleareplacedasdropofliquidandsolidscanbemixedwithnujol.

Q.45WriteApplicationsofIRSpectroscopy..?

1.StructureDetermination:

 Searchforbenzeneringpresence

 Searchforfunctionalgroupregions(carbonyl,NH,OH,COetc.)

 SearchforCHofdifferenttypes

2.Identificationofcompound:

 Matchinggivenstructure(metalcomplexformation)

 Matchingofstandardthroughfingerprintregion

 Differentiateifwehavealcoholorether

3.Detectionofimpurities:

IfanyadditionalpeaksareobservedintheIRspectrumthenitisduetoimpurities

presentinthecompound.

4.Progressofreaction:

• Oxidationofsecondaryalcoholtoketone

• Reductionofalcoholtoalkene

• Hydrolysisofsugars

5.Presenceofcompositionofmixture

• IRisaqualitativetechnique

• Inrarecasesitmaybeusedasquantitativee.g.ortho,metaandparaxylene

Q.46WritedetailonAtomicStructureorspectroscopy?



 Atomisadivisibleparticlethatrepresentsthepropertiesofmatter.

 Ithaspositivechargeconfinedinthecentre.

 Thenegativechargeparticlesarefoundaroundthenucleusindifferent

energy

orbits.

 Whenwegiveenergytotheatominanyform,itcouldbeelectromagnetic

radiationorthermalenergy,electronsabsorbthatenergyandjumpinhigher

shell.

 Theyemitsameamountofenergywhencomebacktogroundstate.

 Bohrpostulatethattheelectronsresideindifferentenergylevelsandthey

needaspecificamountofenergytojump.

 Whentheycomebacktogroundstatesameamountofenergyemit.

 Thecolourinthespectrumcorrespondtothatenergy.

Q.47WriteAtomicabsorptionspectroscopy?

 Lightsource(HCL)

 Nebulizer

 Atomizers

 Monocromators

 Readoutdevice

 Printer

 Flamephotometerscanbeusedforveryfewmetalsthatburnwithcoloured

flames(Na,K,Lietc.)w.illdiscussthedetailofthesepartsoneafteranother.

Absorptionspectrumofdifferentatoms:

Theseabsorptionoremissionspectrumaredifferentfordifferentatom

.Someofthespectrallinesmaybecommonbutsomeothermaybecharacteristicof

thatatom.

Hydrogenspectrallines

 BeforeBohrdifferentscientistshaveprovedexperimentallythathydrogengas

absorboremitenergyofdifferentrangesi.e.UVrange(Lymenseries),Visible

range(Balmerseries),IRregion(Paschen

series).

 Bohrexplainedit.



Q.48WhatisHollowCathodeLamp?

 HCLisavacuumedtubebearingcylindricalcathodeandsomenoblegasat

verylowpressure.

 Itgeneratesphotonsofparticularmetalforwhichcathodeismade

 Incaseswherewehavetoanalyzemorevolatilemetals,theelectrodeless

dischargelamp(EDL)isused.

Q.49Whatisnebulizersandatomizersanditsuses?

Nebulizers:

 Nebulizersconvertliquidintomist.

 Thenburnerremoveheavydropletsandonlyallowthemisttopassthroughit.

 Theremainingpartmovetowastewhilealmostequalamountofsample

reachestoflame.

 Thesenebulizersarepneumaticandworkwithhelpofpressurizedgases.

 Thesegasespushthesampleintoburnerwhichatomizethem.

Atomizers:

 Atomizersareusedtoatomizethesample.

 Thesamplecontainthemetalinionicform(salt).

 Atomizers/burnersheatthesampleandconvertthemtoatomicform.

UseofAtomizer:

 MetallikeAsandHgarenotatomizedinthisformsotheyaretransformedto

metalhydrides(gaseousform)thatcanbeatomizedinformal

 .Solidorbiologicalsampleshavetodigestproperlytoaspirateinflame.

Q.50WhatisFlameAtomization?

 Flameatomizerstransformedsampleintoatomicform.

 Fromtheirionicsolution

 Fromhydridesgases

UseofFlameatomization

 Mostabundantlyusedflameisairacetylene.GraphiteFurnaceAtomizer

 Isahollowgraphitecylinder(5cmlengthx1cmdiameter).

 Tubeissurroundedbyawatercirculationjacketseparatedbyagasspace

whereaninertgas(Ar/N)iscirculated.

 Asmallamountofanalytesamplesolution(1-100 L)isintroducedinthecell.



GraphiteFurnaceAtomizer

 Isahollowgraphitecylinder(5cmlengthx1cmdiameter).

 Tubeissurroundedbyawatercirculationjacketseparatedbyagasspace

whereaninertgas(Ar/N)iscirculated.

 Asmallamountofanalytesamplesolution(1-100 L)isintroducedinthecell.

DifferentTypesofzone:

 Preheatingzone:

Wherecombustionmixtureisheatedtotheignitiontemperaturebythermal

conductionfromtheprimaryreactionzone.

 Primaryreactionzone:

 Thiszoneisabout0.1mmthickatatmosphericpressure

 Thereisnothermodynamicequilibriuminthiszoneandtheconcentration

ofionsandfreeradicalsisveryhigh.

 Interconalzone:

Extenduptoconsiderableheight.Themaximumtemperatureisachievedjust

abovethetipoftheinnerzone.Thiszoneisusedforflamephotometry.

 Secondaryreactionzone:

Inthiszone,theproductsofthecombustionprocessesareburnttostable

molecularspeciesbythesurroundingair.

Q.51ComparisonofFAASwithGFAAS?

 InFAASonlyliquidsamplecanbeinjected.

 InGFAASbothliquidandsolidsamplesqualitity.

 GEAASisminimizedascomparedtoFAAS.

 AnalyticalprecisionisgoodinFAAS(10%)buthaslowsensitivity.

Q.52WritedifferenttypesofInterferences?Andremovalofspectral



interferences.

1..Spectralinterferences

2..Non-spectralinterferences

3..Matrixinterferences

4..Chemicalinterferences

5..Ionizationinterferences

Type1interference:Spectral

 Ifemissionlineoftwooverlap,aspectralinterferenceissaidtoexist(arare

caseforwavelength-specificatomicabsorptionspectroscopy,asthetypical

emissionlinewidthmaybeonly0.002nanometers,actualoverlapis

extremelyrare).

 Thechancesforspectralinterferenceincreasewhenmulti-elementlamps

areused,wherethesourcemaycontaincloseemissionlinesforseveral

elements.

Removalofspectralinterferences:

1.Continuoussourcebackgroundcorrection.BGC.

2.Theelectronicenergylevelsofanatom,placedinastrongmagneticfield,are

changed.

Q.53DescribeBackgroundcorrectionandZeemanbackground

correction?

Backgroundcorrection:

1.Requiresadditionalcontinuumlightsource(s).

2.Requirestheintensitiesoftheprimaryandcontinuumsourcestobesimilar.

3.Twocontinuumsourcesarerequiredtocoverthefullwavelengthrange.

4.Requirescriticalalignmentofthecontinuumandprimarysourcesforaccurate

correction.

Zeemanbackgroundcorrection:

Whenanatomisplacedinamagneticfieldanditsatomicabsorptionprofile

observedwithpolarizedlight,thenormalsingle-lineatomicabsorptionprofileissplit

intotwoormorecomponentssymmetricallydisplacedaboutthenormalposition.

Type3interference:Matrix

Q.54DefineMatrixinterferenceswithexample?



 Occuratthenebulizationstep,ifthesampleismoreviscous

 Thesampleuptakerateornebulizationefficiencyisdifferent

Example:

Anexampleofthistypeofinterferenceistheeffectofacidconcentrationon

absorbance(phosphoricacidconcentrationincreases,changethesampleviscosity).

 Matrixinterferencescanalsocausepositiveerror.Thepresenceofanorganic

solventinasamplewillproduceanenhancednebulizationefficiency.

 Onewayofcompensatingforthistypeofinterferenceistomatchthematrix

(byblankpreparation)

Q.55MethodofStandardAdditions?

1.Aliquotsofastandardareaddedtoportionsofthesample

2.Addstandardsolution

3.MakeuptheVolumeThemethodofstandardadditionswillnotcompensatefor

backgroundabsorptionorothertypesofspectralinterference,andnormallywillnot

compensateforchemicalorionizationtypesofinterference.

Themethodofstandardadditionswillnotcompensateforbackgroundabsorption

orothertypesofspectralinterference,andnormallywillnotcompensatefor

chemicalorionizationtypesofinterference.

Type4interference:Chemical

Q.56WhatisChemicalinterferences?

 Inatomizersufficientenergymustbeavailabletocreatefreeatoms.

 Ifthesamplecontainsacomponentwhichformsathermallystable

compoundwiththeanalyte,willnotdecomposecompletely

 Theeffectofphosphateoncalciumisanexampleofachemicalinterference.

 Calciumphosphatedoesnottotallydissociateinanairacetyleneflame.

 Therefore,asphosphateconcentrationisincreased,theabsorbancedueto

calciumatomsdecreases.

 Therearetwomeansofdealingwiththisproblem.

UseofGraphiteFurnace:

 Graphitefurnacecanbeusedforhigheratomizationtemperature.

 Thesensitivityisalsoincreasedfrommg/Lto g/L.

Type5interference:Ionization

Q.57WhatisIonizationinterferences?



 Inatomizerthedissociationprocessdoesnotstopatthegroundstateatom.

 thegroundstateatomthermallyraisedtotheexcitedstateoranelectron

creatinganion.

 Thiselectronicrearrangementdepletethenumberofgroundstateatoms

 Itwasobservedincaseofalkaliandalkalineearthmetal(e.g.sodium).

 Ionizationinterferencecanbeeliminatedbyaddinganexcessofanelement

whichisveryeasilyionized,creatingalargenumberoffreeelectronsinthe

flameandsuppressingtheionizationoftheanalyte.

 Potassium,rubidium,andcesiumsaltsarecommonlyusedasionization

suppressants.

Q.58WriteUsesofHVGorHydridevapourgenerator?

 Arsenicsaltsarenotatomizedinair-acetyleneornitrousoxide-acetylene

flame.

 Hydridevapourgeneratorisusedtoconvertarsenic,orantimonyto

respective

hydridebyreactingwithNaBH4andHCl.

 Mercurycanbeatomizedbycoldvapourmercurytechnique

Q.59WhatisAtomicEmissionSpectroscopy?AndworkingofICP?

•ICP/OESandICPMS

•Atomizationsourcechangedtoinductivecoupledplasma

•Temperatureofplasmacanreachupto10,000K

•70elementscanbedeterminedtoppblevel

•Lowchemicalinterferences

WorkingofICP:

ThesampleispreparedinliquidformasincaseofFAAS.

•Sampleisinjectedthroughnebulizer@0.5to1.5mL/min.

•Theemittedspectrallinespassthroughmonochromator.

•TheseparationinMSisonbasisofmasstochargeratio.

Q.60WriteSamplepreparation?

Techniquecanbeoptimizedforbetterextraction



 Normallybiologicalsamplewetdigestedwhileplantmaterialsdigested

through

ashing

 GlasscanbesolubilizeinHFwhilemetalinaquaregia.

 Microwavecansafetimeandsensitivematerial

Samplepreparationtechniquesforatomicspectroscopy:

 Wetdigestion

 Dryashing

 Microwavedissolution

Q.61AtomicFlorescenceSpectroscopy?

PhotoluminescenceanditsTypes

•Fluorescence

•Phosphorescence

•Instrumentation

Photoluminescence:

•Moleculesthathaveanelectronicexcitationareexcited,withvibrationalexcitation

arehot

•Whenexcitedmolecularstatesdecaybacktothegroundstate,resultinginthe

emissionoflight,undergoingaluminescenceprocess

•Ifafterde-excitationtheemittinglightisinvisiblerangecalledphotoluminescence

(FluorescenceandPhosphorescence

ImportantNote:

 Absorptionprocessoccursovershorttimeinterval(10-15s).

 Vibrationalrelaxation(emissionofIRwhileloweringvibrationalstate)occurs

in

~10-12s.De-excitationtoelectronicgroundstatewithemissionofIRoccursin

10-9s.

 vibrationalrelaxationoccurs~1000timesfaster

Q.62WhatisPhosphorescence?

Phosphorescence

 Inthefluorescenceprocess,theelectrondidnotchangeitsspindirection

 Butundertheappropriateconditions,aspin-flipcanoccur(duringabsorption

orafterward)



 Thelightemissionprocessmustwaituntilelectronundergoesaspin-flipto

revertbacktoitoriginalstateMaytake10-3–102s

 Lightemissionisdelayedlongenoughsothatmaterials“glowinthedark”

afterexposuretolight

 Becauseofthelowerenergyoftripletstate,lowerenergyphotonemission

thanincidentorfluorescencephotons

 Becauseofthelonglifetimes,moleculartripletstatesaremoreofteninvolved

inphoto-chemicalandphoto-biologicalreactionsthansingletstatesin

molecules

Fluorescencespectrophotometer:

 Measuretheintensityoffluorescencelightasafunctionofwavelength

 Lightsourceisperpendiculartodetector
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