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IsmatteraroundusPure?

PureSubstances:A puresubstancemeansasinglesubstancef(ormatter)whichcannotbe

separatedintootherkindofmatterbyanyphysicalprocess.

 Apuresubstanceiscomposedofthesamekindofparticlese.g.hydrogen,oxygen,water,
sodium chloride,etc.

 Apuresubstanceishomogeneous,irrespectiveofitsoriginormethodofpreparation.
 Apuresubstancehasdefiniteproperties,characteristicofitself.
 Apuresubstancehasthesamecompositionthroughout.Forexample,differentsamplesof

water,preparedbydifferentmethods,bydifferentpeopleatdifferentplacesalwaysconsistof
hydrogenandoxygenintheratio1:8bymassand2:1byvolume.Ifanysamplehasadifferent
ratiooftheseelements,thenitcertainlyisnotwater.

TypesofPureSubstances 1.elementsand 2.compounds.

1.Elements

 ThewordelementwasintroducedforthefirsttimebyLavoisier,aFrenchchemist.

 Accordingtohim.Anelementisthesimplestorbasicform ofapuresubstancewhichcannotbe

brokenintoanythingsimplerthanitbyphysicalorchemicalmethods.

 ThelaterstudiesbyDaltonhaveshownthatthesimplestform ofmatterisatom.Inthelightofthis,

thedefinitionofanelementhasbeenmodified.Itmaynowbedefinedas:

Thepuresubstancewhichismadeupofonekindofatomsonly.

 Theearth’scrustismademainlyfrom twoelementsi.e.,oxygen(46.6%)andsilicon(27.7%)the

restoftheelementsarepresentinlesserproportions.

 Alllivingthings,bothplantsandanimalsaremadefrom afew elementsonly.Theseareoxygen
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(65%).Carbon(18%),hydrogen(10%),nitrogen(3%),calcium (2%)alongwithsomeotherelements.

 Nearly118elementsareknowntheuniverseismademainlyfrom thetwo.Outoftheknown

elements,onlyabout92 have been found to be presentin nature,the resthave been

synthesizedbythescientistsinthelaboratory.Themanmadeelementsarealsoknownas

syntheticelements.

Noblegases:nobelgasesareagroupofsixelementsthatdonotcombinewithotherelementsandtendto

existbythemselves.Theyarecharacterizedbyextremechemicalinactivity..Example:Neon,helium,argon

etc

TypesofElements: 1. Metal 2.Nonmetal 3.Metalloid

A.Metals
Inthemetals,theatomsareverycloselypackedtogetherandhavespecialtypes ofbondsknownas

metallicbonds.Becauseofverytightorclosepackingthemetalsarequitehard.

1. State:Metalsaresolidsatroom temperature.

Exception:mercuryisaliquidatroom temperature.

Gallium andCesium becomeliquidatatemperatureslightlyaboveroom temperature(303K)

2. Lustrous:Metalshaveshiningsurfacetheyhavegenerallysilver-greyorgolden-yellowsurfaces.

Andthispropertyisknownasluster.

3. Conductivity:Metalsaregoodconductorsofheatandelectricity.

4. Hardness:Metalsaregenerallyquitehard.

Exception:metalslikesodium andpotassium aresoftandcanbecuteasilywithknife.

5. Malleable:Metalsaremalleableinnaturemeanstheycanbeconvertedintothinsheet.

6. Ductility:Metalsareductileinnatureastheycanbeconvertedintothinwire.

7. Metalsaresonorous(ringingsound)

8. Meltingandboilingpoint:Metalshavegenerallyhighmeltingandboilingpoints.

Example:copper(Cu),silver(Ag),gold(Au),aluminum(Al),iron(Fe),sodium(Na),potassium(K),

calcium(Ca),magnesium(Mg),mercury(Hg),zinc(Zn),Lead(Pb),Iron(Fe)

B.Non-Metals

1. State:Non-Metalsareeithergasesorsolidsatroom temperature.

Exceptionbromineisaliquidatroom temperature.

2. Notlustrous:Non-Metalsvaryincolour.Solidshavegenerallydullsurfaces.

Exceptioncrystalsofiodinehavebrightiustre.
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3. Conductivity:Non-Metalsaremostlypoorconductorsofheatandelectricity.

Exceptiongraphiteisagoodconductorsofelectricity.

4. Density:Mostofthenon-metalsarequitesoftandhavesmallerdensitiesthanmetals.

Exceptiondiamondisveryhard.Itisprobablythehardestsubstanceknown.

5. Malleabilityandductility:Non-metalsarenon-malleableandnon-ductileinnature.

6. Nonsonorous:Non-metalsarealsonotsonorousinnature.

7. Meltingandboilingpoints:Ascomparedtometals,thenon-metalshaveverylowmeltingand

boilingpoints.

Example:carbon(C)(coke,diamondgraphite,coal,charcoal)nitrogen(N),oxygen(O),chlorine(Cl),

bromine(Br),iodine(I),phosphorus(P),sulphur(S)etc

C.Metalloids

Therearefew elementswhichpossessthecharacteristicsofboththemetalsandnon-

metals.Example:Arsenic,antimony,bismuth.

Metalsandnon-metalsdifferinmostoftheirproperties.Thisisanaccountofthedifferenceinthestructures

ofatomsbelongingtothese.

2.Compounds(ChemicalCompounds)

A puresubstancecontainingtwoormoreelementswhicharecombined

togetherinafixedproportionbymassisknownascompound.

TypesofCompounds: 1.Inorganiccompound 2.Organiccompound

A.Inorganiccompounds thesecompoundshavebeenmostlyobtainedfrom non-livingsources

suchasrocksandminerals.

Example:commonsalt(NaCl),marble(CaCO3).

B.Organiccompounds Theword‘organ’relatestodifferentorgansoflivingbeings.

Organiccompoundsarethecompoundswhichareobtainedfrom livingbeingsi.e.,plantsandanimals.

Ithasbeenfoundthatalltheorganiccompoundscontaincarbonastheiressentialconstituents.

Therefore,theorganiccompoundsarequiteoftenknownas‘carboncompounds’.

Examples:methane(CH4),Alcohol(C2H5OH),ethane(C2H6).

CharacteristicsofCompounds

1.Apurecompoundiscomposedofthesameelements

2.Apurecompoundishomogeneousinnature.
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3.A chemicalcompoundisformedasaresultofchemicalreactionbetweentheconstituent

elements.

4.Propertiesofacompounddifferentirelyfrom thoseofitsconstituentelements.

5.Constituentsofachemicalcompoundcannotbeseparatedmechanically.

6.Formationofcompoundsinvolvesenergychanges.

7.Theconstituentelementsinacompoundareinafixedproportionbymass.

8.Acompoundhasafixedmeltingpointandboilingpoint.Forexample,icemeltsat0oC

Purityofcompoundscanbetestedbydeterminingtheirmeltingpoints.Forexample,m.p.ofpuresodium chlorideis

1073k.ifagivensampleofthesaltmeltsatthistemperature,itwillrepresentapuresample.Incase,them.p.is

different,thesamplewillbeimpure.

ImpureSubstances(Mixtures)
Thecombinationoftwoormoresubstances(elementsorcompounds)whicharenotchemically

combinedwitheachotherandmayalsobepresentinanyproportionisknownasmixture.

Mixturesarenotpuresubstancesintermsofscience.

Propertiesofmixtures
 Amixturemaybehomogenousorheterogeneous.
 Theconstituentsofamixturecanbeseparatedbyphysicalmeanslikefiltration,evaporation,

sublimationandmagneticseparation.
 Inthepreparationofamixture,energyisneitherevolvednorabsorbed.

 Amixturehasnodefinitemeltingandboilingpoint.
 Theconstituentsofamixtureretaintheiroriginalsetofproperties.Forexample,magnet

attractsironfilingsinamixtureofsandandironpowder.

TypesofMixtures 1.Homogeneous 2.Heterogeneous

1. Homogeneousmixture:

Amixtureissaidtobehomogeneousifthedifferentconstituentsorsubstancespresentinitare

uniformlymixedwithoutanyclearboundaryofseparation.

Exmaple:(1)Whenwedissolveasaltlikesodium chlorideorsugarinwater,thesolutionformedis

knownasahomogenousmixture.Thedifferentconstituentsaresouniformlymixedthatitmay

notbepossibletotidentifythem.Thismeansthatthereisnoboundaryofseparationinthem.

(2)Airisalsoahomogenousmixtureofanumberofgaseslikenitrogen,oxygen,carbondioxide,

watervapours,inertgasesetc.allthegasespresentinairareuniformlymixedthroughout.Itisnot

possibletoidentifythesegasespresentinair.

2. HeterogeneousMixture
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Amixtureissaidtobeheterogeneousifitdoesnothaveauniform compositionandalsohas

visibleboundariesofseparationbetweentheconstituents.

Example:A mixtureofsandandcommonsaltisregardedasaheterogeneousmixture.The

particlesofsandandcommonsaltcanbeeasilyseeninthemixture.

Remember:
 Thecomponentshydrogenandoxygencannotbeseparatedbyphysicalmethodssuchasfiltrationorevaporation.
 Hydrogenandoxygenarepresentinafixedproportionof1:8byweight
 Energychangesaccompanytheformationofthiscompoundi.e.,heatandlightaregivenout.
 Propertiesofwaterareentirelydifferentfrom theconstituents,hydrogenandoxygen.
 Theboilingpointofwateris100oCat76cm ofHgi.e.,oneatmosphericpressure

Mixturescanalsobeclassifiedbasedonthecompositionandcanbebroadlydividedintothreegroups,

dependingonwhethertheconstituentsareelementsorcompoundsorboth.

ElementwithanElement: Compoundwitha

Compound

ElementwithaCompound

a)Oxygenandnitrogen

b)Alloys:

1.Copperandzinc,

2. Sodium andmercury

(amalgam)

a)Waterandsalt

b)Waterandalcohol

c)Saltandsugar.

a)Oxygenandwater(airdissolvedin

water)

b)Oxygen,nitrogen,carbondioxide

andwatervapour(air).

Mixturescanalsobegroupedonthebasisoftheirphysicalstates.

 Matter  MixtureType  Example

 Solid  Solidmixture  Ironfilingsandsulphur

 Solid  Liquidmixture  Commonsaltandwater

 Solid  Gasmixture  Airentrappedinsoil

 Liquid  Gasmixture  Oxygendissolvedinwater

 Gas  Gasmixture
 Aircontaininghydrogen,oxygen,

nitrogen,carbondioxideetc.

 Liquid  Liquidmixture  Waterandalcohol

Property TrueSolution ColloidalSolutions Suspension

Sizeoftheparticles <1nm 1–1000nm >1000nm

Nature Homogeneous Heterogeneous Heterogeneous
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Filterability(Diffusio

nthrough

parchmentpaper)

Particlesoftrue

Solutiondiffuse

rapidlythrough

filterpaperaswell

asparchment

paper.

Colloidalparticlespass

throughfilterpaperbutnot

throughparchmentpaper.

Suspensionparticlesdo

notpassthroughfilter

paperandparchment

paper.

Visibility

ParticlesofTrue

Solutionarenot

visibletonaked

eye.

Colloidalparticlesarenot

seentonakedeyebutcanbe

studiedthroughultra

microscope.

Suspensionparticlesare

bigenoughtobeseen

bynakedeye.

Tyndalleffect

TrueSolutiondoes

notshowTyndall

effect.

ColloidsshowsTyndalleffect.
Suspensionmayormay

notshowTyndalleffect.

Appearance Transparent Translucent Opaque

DifferencebetweenCompoundsandMixtures

Compounds Mixtures

1. Inacompounds,twoormoreelementsare

combinedchemically.

Inamixture,twoormoreelementsorcompounds

aresimplymixedandnotcombinedchemically.

2. Inacompound,theelementsarepresentin

thefixedratiobymass.Thisratiocannotchange.

Inamixture,theconstituentsarenotpresentin

fixedratio.Itcanvary.

3. Compoundsarealwayshomogeneousi.e.,

theyhavethesamecompositionthroughout.

Mixtures may be either homogeneous or

heterogeneousinnature.

4. Inacompound,theconstituentslosetheir

identities i.e.,a compound does notshow the

characteristicsoftheconstitutingelements.

In a mixture,the constituents do notlose their

identitiesi.e.,amixtureshowsthecharacteristicsof

alltheconstituents.

5. Intheformationofacompound,energyin

the form ofheat,lightorelectricity is either

absorbedorevolved.

Noenergychangeisnoticedintheformationofa

mixture.

6. Inacompound,theconstituentscannotbe

separatedbyphysicalmeans.

The constituents from a mixture can be easily

separatedbyphysicalmeans.

Humidity:

 Theterm Humidityisusuallytakenindailylanguagetorefertorelativehumidity.

 RelativeHumidity:Relativehumidityisdefinedastheamountofwatervaporinasampleofair

comparedtothemaximum amountofwatervaportheaircanholdatanyspecifictemperature.

 Highhumiditymakespeoplefeelhotteroutsideinthesummerbecauseitreducesthe

effectivenessofsweatingtocoolthebodybypreventingtheevaporationofperspirationfrom the

skin.
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Filtration:

 Filtrationisamechanical/physicaloperationwhichisusedfortheseparationofsolidsfrom fluids

(liquidsorgases)byinterposingamedium tofluidflowthroughwhichthefluidcanpass,butthe

solids(oratleastpartofthesolids)inthefluidareretained.

Concentrationofasolution:

Theconcentrationofasolutionistheamountofsolutepresentinagivenamount(massorvolume)of

solution,ortheamountofsolutedissolvedinagivenmassorvolumeofsolvent.

Concentrationofsolution=
amountofsolute

Amountofsolution

Or

Concentrationofsolution=
amountofsolute

Amountofsolvent

Therearevariouswaysofexpressingtheconcentrationofasolution,Somearehere:

Massbymasspercentageofa

solution

Massbyvolumepercentageofa

solution

Volum byvolume

percentageofasolution

massofsolute

massofsolution
×100

massofsolute

volumeofsolution
×100

volumofsolute

volumeofsolution
×100

massofsolute

massofsolvent
×100

massofsolute

volumeofsolvent
×100

volumofsolute

volumeofsolvent
×100

 Saturatedsolution:

 Saturationisthepointatwhichasolutionofasubstancecandissolvenomoreofthatsubstance

andadditionalamountsofthatsubstancewillappearasaprecipitate.

 Thispointofmaximum concentration,thesaturationpoint,dependsonthetemperatureofthe

liquidaswellasthechemicalnatureofthesubstancesinvolved.

 Thiscanbeusedintheprocessofrecrystallisationtopurifyachemical:

o Itisdissolvedtothepointofsaturationinhotsolvent,thenasthesolventcoolsandthe

solubilitydecreases,excesssoluteprecipitates.Impurities,beingpresentinmuchlower

concentration,donotsaturatethesolventandsoremaindissolvedintheliquid.Ifachange

inconditions(e.g.cooling)meansthattheconcentrationisactuallyhigherthanthe

saturationpoint,thesolutionhasbecomesupersaturated.

Unsaturatedsolution:

Iftheamountofsolutecontainedinasolutionislessthanthesaturationlevel,itiscalledanunsaturated

solution

Solubility:

 Solubilityisaphysicalpropertyreferringtotheabilityforagivensubstance,thesolute,todissolve

inasolvent.

 Itismeasuredintermsofthemaximum amountofsolutedissolvedinasolventatequilibrium.

Theresultingsolutioniscalledasaturatedsolution.

 Certainliquidsaresolubleinallproportionswithagivensolvent,suchasethanolinwater.This
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propertyisknownasmiscibility.

 solubilitycanbeexceededundervariousconditionstogiveaso-calledsupersaturatedsolution.

Diluteandconcentratedarecomparativeterms

Tyndalleffect:

 TheTyndalleffectistheeffectoflightscatteringonparticlesincolloidsystems,suchas

suspensionsoremulsions.

Emulsion:

 Anemulsionisamixtureoftwoimmisciblesubstances.Onesubstance(thedispersedphase)is

dispersedintheother(thecontinuousphase).

 Examples:milkandcream :Inmilkandcream,

Emulsificationistheprocessbywhichemulsionsareprepared.

Miscibleliquid:

 Miscibilityreferstothepropertyofliquidstomixinallproportions,formingahomogeneous

solution.Example,waterandethanolaremiscibleinallproportions.

Sublimation

Sublimationofanelementorcompoundisatransitionfrom thesolidtogasphasewithno

intermediateliquidstage.

SeparationofMixturesUsingDifferentTechniques

Varioustypesofseparationprocessesare: 

 Crystallization

 Filtration

 DecantationbyusingSeparatingfunnel

 Sublimation

 Evaporation

 Simpledistillation

 Fractionaldistillation

 Chromatography

 Centrifugation

Filtration

 This method is used for separating

insolublesolidsfrom aliquid.

 Whenamixtureofchalkandwaterispoured

through a filterpaperin a funnel,chalk

particles remains as residue in the filter

paper,whilethewatergetscollectedinthe

beakerbelowas filtrate. 
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SedimentationandDecantation

 Sedimentation is the process of separating an

insolublesolidfrom aliquidinwhichitissuspended

byallowingittosettletothebottom ofthecontainer.

 Ifthisalsoinvolvespouringoffoftheliquidleaving

thesolidbehind,itiscalled decantation.

 Decantationisafastmethodforseparatingamixtureof

aheaviersolidand aliquid.

 Example:Forseparatingthemixtureofwater& sand,

first,weshouldletthesandtosettleonthebottom ofthe

container(sedimentation).Thenwepouroffthewaterat

thetopintotheothercontainer.

Separatingfunnel

 Separatingfunnelisusedtoseparatethecomponentsfrom amixtureoftwoimmiscible

liquids,suchasmixtureofoilandwater.

 Principle:Thisseparationisbasedonthedifferencesinthedensitiesoftheliquids.Theliquidhavingmore

densityformsthelowerlayerandtheliquidhavinglessdensityformstheupperlayer.

 Thelighteronecanbedecantedaftersettlingofmixture,carefullyinothercontainer.

 Intheprocessofdecantationsomeoftheheavierliquidalsopouredoutwithlighterone.

Therefore,componentsfrom amixtureoftwoimmiscibleliquids;canbeseparatedmoreeasily

andaccuratelyusingaseparatingfunnel.

 Aseparatingfunnelisusuallymadeofglasswithastopcorkwithdrainpipeatbottom.The

heavierliquidwhichissettledatbottom isdrainedoutfrom themixtureoftwoimmiscible

liquidsbyopeningofstopcorkfrom aseparatingfunnel

Activity:Separationofkeroseneoilfrom waterusingaseparatingfunnel.

1.Pourthemixtureofkeroseneoiland

waterinaseparatingfunnel.

2.Letitstandundisturbedforsometime

sothatseparatelayersofoiland

waterareformed.

3.Openthestopcockofthe
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separatingfunnelandpouroutthe

lowerlayerofwatercarefully.

4.Closethestopcockoftheseparating

funnelastheoilreachesthestop-cock.

Applications:  

 Toseparateamixtureofoilandwater.

 Toseparateamixtureofkeroseneoilandwater.

 Intheextractionofironfrom itsore,thelighterslagisremovedfrom thetopbythismethodto

leavethemoltenironatthebottom inthefurnace.

Sublimation

 Therearemanysubstanceswhichareconverted

intogasfrom solidwhenheated,andconverted

from gastosolidwhencooledwithoutconverting

intoliquid.Suchsubstancesareknownassublime

or sublimating substances. for example –

ammonium chloride,naphthaleneballs,camphor,

etc.

 Therefore,mixture ofone sublime and other

substancecanbeseparatedusingthemethodof

sublimation.

 Themixtureofammonium chlorideandcommon

saltcanbeseparatedoutusingtheprocessof

sublimation.

o Procedure:ThemixtureisheatedinaChinadish.

TheChinadishiscoveredbyaninvertedfunnel.

Cottonisusedforpluggingtheopeningofthe

funnel. After heating,ammonium chloride is

convertedintovapourandgetsdepositedoverthe

innersurfaceoffunnel;duetocooling.Thisleaves

the common salt in China dish.

Ammonium chloridecanbetakenoutby

scratchingfrom theinnerwalloffunnel.

Evaporation

Thismethodcanbeusedtoseparatethevolatilecomponent(solvent)from itsnon-volatilesolute.
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Activity:-

1. Fillhalfabeakerwithwater.

2.PutawatchglassonthemouthoftheBeaker.

3.Putfewdropsofinkonthewatchglass.

4.Nowstartheatingthebeaker.Wedonotheat

theinkdirectly.

5. evaporationistakingplacefrom thewatch

glass.

6.Continueheatingastheevaporationgoeson

andstopheatingwhennofurtherchangeon

thewatchglass. 7.

Observation—Inkremainsonthewatchglass.

Q•Whatdoyouthinkhasgotevaporatedfrom thewatchglass?

Ans.Water(Solvent)hasgotevaporatedfrom thewatchglass.

Q•Istherearesidueonthewatchglass?Ans.Yes.

Q•Whatisyourinterpretation?Isinkasinglesubstance(pure)orisitamixture?

Ans.Itisamixture.

Conclusion-Wefindthatinkisamixtureofadyeinwater.

Centrifugation:

 Sometimesthesolidparticlesinaliquidareverysmallandcanpassthroughafilterpaper.For

suchparticles,thefiltrationtechniquecannotbeusedforseparation.

 Suchmixturesareseparatedbycentrifugation.

 Centrifugationistheprocessofseparationofinsolublematerialsfrom aliquidwherenormal

filtrationdoesnotworkwell.

 Thecentrifugationisbasedonthesize,shape,anddensityoftheparticles,viscosityofthe

medium,andthespeedofrotation.

 Theapparatususedforcentrifugationiscalledacentrifuge.Onrapidrotationoftherotor,the

centrifugetubesrotatehorizontallyandduetothecentrifugalforce,thedenserinsolubleparticles

separatefrom theliquid.Whentherotationstops,thesolidparticlesendupatthebottom ofthe

centrifugetubewithliquidatthetop.

 Principle: Theprincipleisthatthedenserparticlesareforcedtothebottom andthelighter

particlesstayatthetopwhenspunrapidly.Thecentrifugalmethodinvolvestheprincipleof

centrifugation (separation according to the size and density)according to which the denser

componentsofamixturegoesawayfrom theaxisofrotationwhilethelighterparticlesmove

towardstheaxisofrotationofthecentrifuge(adevicethatputsasubstanceinrotationarounda

fixedaxis).Itiscarriedoutwiththehelpofaseparator.

 Whenmilkisintroducedinthisdevice,itisspunaroundanaxis.Cream,beinglighterthanmilk

collectsinthemiddlewhilemilk,whichisheavierispulledoutwards.Boththesecomponentsare

thencollectedthroughseparateoutlets

.Applications: Usedindiagnosticlaboratoriesforbloodandurinetests.

 Usedindairiesandhometoseparatebutterfrom cream.

 Usedinwashingmachinestosqueezewaterfrom wetclothes
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Simpledistillation

 Simpledistillationisamethodusedforthe

separation ofcomponents ofa mixture

containing two miscible liquids thatboil

withoutdecompositionandhavesufficient

differenceintheirboilingpoints.

 Thedistillationprocessinvolvesheatinga

liquidtoitsboilingpoints,andtransferring

the vapors into the cold portion ofthe

apparatus,thencondensingthevaporsand

collecting the condensed liquid in a

container.

 Applications: Separation ofacetone

andwater.

Distillationofalcohol

Fractionaldistillation:

 Fractionaldistillationisusedforthesseparationofamixtureoftwoormoremiscibleliquidsfor

whichthedifferenceinboilingpointsislessthan25K.

 Theapparatusforfractionaldistillationissimilarto thatofsimpledistillation,exceptthata

fractionatingcolumnisfittedinbetweenthedistillationflaskandthecondenser.

 Asimplefractionatingcolumnisatube

packedwithglassbeads.Thebeads

providesurfaceforthevaporstocool

andcondenserepeatedly.Whenvapors

ofamixturearepassedthroughthe

fractionatingcolumn,becauseofthe

repeated condensation and

evaporation,thevaporsoftheliquid

withthelowerboilingpointfirstpass

out of the fractionating column,

condense and are collected in the

receiverflask.Theotherliquid,witha

slightly higherboiling point,can be

collectedinsimilarfashioninanother

receiverflask.

Example–Ethanolandwaterareseparatedfrom theirmixtureusingfractionaldistillation.
Theboilingpointofwateris100⁰Cwhiletheboilingpointofethanolis78.4⁰C.Sincethe
differenceoftheirboilingpointislessthan25⁰C,thustheyareseparatedusingfractional
distillation.

Applications: In petroleum refineries,petrochemicaland chemicalplants,naturalgas
processingandcryogenicairseparationplants.
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 Inoilrefineriestoseparatecrudeoilintousefulsubstances(orfractions).
 Intheprocessoforganicjuice.
 Intheseparationofoxygen,liquidnitrogenandargonfrom air.

Separationofdifferentgasesfrom air
Aircomprisesofnitrogen,oxygen,carbondioxideandargonasmajorcomponents.Sinceairisthe

cheapestsourceofthesegases,thustheseareextractedfrom airatlargescale

Stagesinvolvedinseparationofthecomponentsofair:

 Airisfirstfilteredtoremovedustparticles.Then,itiscompressedunderhighpressure.

 Thiscompressedairisthenpassedthroughawatercondensertodecreaseitstemperature.

 Thecoldcompressedairisnowpassedthroughaseparator.Here,carbondioxideseparates

as dryice.Duetorepeatedcompression,airbecomescoldandturnsintoliquid.

 Theliquidaircomingoutoftheseparatorispassedthroughanexpansionjetintothedistillation

column.Here,itiswarmedslowly.Liquidnitrogen,havingtheboilingpointof196C,boilsfirstto

form liquidnitrogengas.Thisgasiscollectedfrom theupperpartofthecolumn.Argon,havinga

boilingpointof186C,iscollectednext.Oxygen,havingaboilingpointof183C,iscollectedlast.

 thisprocessiscalledfractionaldistillatio

Chromatography

Chromatographyisaseparationtechniqueusedtoseparatethedifferentcomponentsinaliquid
mixture.

 ItwasintroducedbyaRussianScientistMichaelTswett.
 Chromatographyinvolvesthesamplebeingdissolvedinaparticularsolventcalledmobilephase.

Themobilephasemaybeagasorliquid.Themobilephaseisthenpassedthroughanotherphase
calledstationaryphase.Thestationaryphasemaybeaapieceofchromatographypaper.

 Thevariouscomponentsofthemixturetravelatdifferentspeeds,causingthem toseparate.
 Therearedifferenttypesofchromatographictechniquessuchas:



EverBestcoachingforIIT-JEE,AIEEE,AIPMT,RPMT,VIII,IX,X,XI,XII

14

a.Columnchromatography,
b.Paperchromatography,and
c.Gaschromatography.

Paper chromatography :It is one of the important chromatographic methods.Paper
chromatographyusespaper(cellulosefilterpaper)asthestationaryphaseandaliquidsolventas
themobilephase.Inpaperchromatography,thesampleisplacedonaspotonthepaperandthe
paperiscarefullydippedintoasolvent.Thesolventrisesupthepaperduetocapillaryactionand
thecomponentsofthemixtureriseupatdifferentratesandthusareseparatedfrom oneanother.

Principle:Chromatographyisthetechniqueusedforseparationofthosesolutesthatdissolvein

thesamesolvent.
Applications:Toseparatecolorsinadye.

 Toseparatepigmentsfrom naturalcolors.

 Toseparatedrugsfrom blood.

Activity:Differentcompoundsofadyecanbeseparatedbychromatographymethod:

 Takeathinstripoffilterpaper.

 Drawalineonitusingapencil,approximately3cm abovetheloweredge.

 Putasmalldropofink(watersoluble,thatis,from asketchpenorfountainpen)atthe

centreoftheline.Letitdry.

 Lowerthefilterpaperintoajar/glass/beaker/testtubecontainingwatersothatthedrop

ofinkonthepaperisjustabovethewaterlevel.andleaveitundisturbed.

 Watchcarefully,asthewaterrisesuponthefilterpaper.

Observation--Differentcomponents(redandgreenink)ofinkgetseparatedThisprocessof

separationofcomponentsofamixtureisknownaschromatography.

PhysicalandChemicalChanges

Physicalproperties:Thepropertiesthatcanbeobservedandspecifiedlikecolour,hardness,rigidity,

fluidity,density,meltingpoint,boilingpointetc.arethephysicalproperites.

Physicalchange:Aphysicalchangebringschangesinthephysicalpropertiesofthematter.Itmayor

maynotbereversible.

Example:Meltingoficeintowater

Chemicalchange:Achemicalchangebringschangeinthechemicalpropertiesofmatterandweget

newsubstances.Achemicalchangeisalsocalledachemicalreaction.

Example:Formationofmilkofmilk

 Duringburningofacandle,bothphysicalandchemicalchangestakeplace.
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o Meltingandevaporationofwaxarethephysicalchangesand

o burningofthewaxisachemicalchange.

Activity:Maketwogroups.Give50gofironfilingsand3gofsulphurpowderinachinadishtoboth

thegroups.GroupI•Mixandcrushironfilingsandsulphurpowder.GroupII•Mixandcrushiron

filingsandsulphurpowder.Heatthismixturestronglytillredhot.Removefrom flameandletthe

mixturecool.

Note:WhenwePerform alltheabovestepswithboththeelements(ironandsulphur)

separately,weobtainresultsaccordingtogr.I.

Q•1.Didthematerialobtainedbythetwogroupslookthesame?Ans.No.

Q•2Whichgrouphasobtainedamaterialwithmagneticproperties?Ans.Gr.I

Q•3.Canweseparatethecomponentsofthematerialobtained?Ans.Yesingr.I,Bymagnet.

AndNoingr.II.

Q•4.Onaddingdilutesulphuricacidordilutehydrochloricacid,didboththegroupsobtaina

gas?Didthegasinboththecasessmellthesameordifferent?Ans.Thegasobtainedby

GroupIishydrogen,itiscolourless,odourlessandcombustible–ThegasobtainedbyGroupII

ishydrogensulphide.Itisacolourlessgaswiththesmellofrotteneggs.

Conclusion-Theproductsobtainedbyboththegroupsshowdifferentproperties,thoughthe

startingmaterialswerethesame.GroupIhascarriedouttheactivityinvolvingaphysicalchange

whereasincaseofGroupII,achemicalchange(achemicalreaction)hastakenplace.

 ThematerialobtainedbygroupIisamixtureofthetwosubstances.Thesubstancesgiven

aretheelements–ironandsulphur.

 Thepropertiesofthemixturearethesameasthatofitsconstituents.

 ThematerialobtainedbygroupIIisacompound.

 Onheatingthetwoelementsstronglywegetacompound,whichhastotallydifferent

propertiescomparedtothecombiningelements.

 Thecompositionofacompoundisthesamethroughout.
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