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CHAPTER-3

ELEMENTS,COMPOUNDSANDMIXTURES

INTRODUCTION

Therearemillionsofsubstancesinthisworldsuchasiron,aluminium,water,common

saltandairetc.Theyaredifferentfrom oneanotherintheircomposition,properties

anduses.

 Theyaremadeupofdifferentkindsofmatter

 Theymaybepureandimpure

Tostudythesesubstancesaccuratelyandconveniently,theyhavebeenclassifiedon

thebasisofsimilaritiesanddissimilaritiesintothreemainclasses:

 Elements

 Compounds

 Mixtures

SUBSTANCE

 Itisoftwotypes:

1.PureSubstance

2.Impuresubstance

1.PureSubstance: Itmaybedefinedasamaterialwhichcontainsonlyonekindof

atomsormolecules.

Puresubstancesareagainoftwotypes:

(a)Elements(b)Compounds

2.ImpureSubstance: 

(b) Itmaybedefinedasamaterialwhichcontainsonlyonekindofatomsor

molecules.

(c)Itisalsonamedasmixture.
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Elements:

 Puresubstanceswhicharemadeupofonlyonekindofatomsareknownas

elements.

 Theycannotbesplitupintotwoormoresimplersubstancesbyanyofthe

usualchemicalmethods.

 Forexample,Iron,gold,silver,carbon,oxygen,nitrogenandsodium etc.

Elementsarefurthergroupedintothefollowingthreecategories:

(i)Metals,forexample:Iron,copper,gold,sodium,silver,mercury,etc.

(ii)Non–metals,forexample:Carbon,oxygen,sulphur,nitrogen,oxygen,hydrogen,

etc.

(iii)Metalloids:Boron,silicon,germanium,etc.
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PropertiesofMetals:

 Thesearelustrous(shine).

 Theyconductheatandelectricity.

 Allmetalsaremalleableandductile.

 Theyaresonorous.

  Allmetalsarehardexceptsodium andpotassium.

 Allmetalsaresolidsatroom temperatureexceptmercurywhichisaliquid.

PropertiesofNon-metals:

 Thesearedullinappearance.

 Theyarepoorconductors ofheatandelectricityexceptdiamondwhichisa

goodconductorofheatandgraphitewhichisagoodconductorofelectricity.

 Theyareneithermalleablenorductile.

 Theyaregenerallysoftexceptdiamondwhichisthehardestnaturalsubstance

known.

 Theymaybesolids,liquidsorgasesatroom temperature.

Metalloids: 

Theelementsthathavepropertiesintermediatebetweenthoseofmetalsandnon-

metals,arecalledmetalloids.

INERTORNOBLEGASES

 TheseElementsdonotreactchemicallywithotherelementsorcompounds,so

theyareknownasnobleorinertgases.

 Theyarefoundinairintraces.

 Theyaresixinnumber--------Helium,Neon,Argon,Krypton,Xenon,Radon.

SYMBOLSOFELEMENTS

MethodbywhichElementsaregivenName
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 Eachelementisdenotedbyasymbolwhichisusuallythefirstletterofitsname

inEnglishorLatin.(alwaysincapitalletter)

 Ifthefirstletterofmorethantwoelementsissame,thesymbolisdenotedby

twoletters,firstletteriswrittenincapitalwhilethesecondletteriswrittenin

smallletter.

 Somesymbolshavebeentakenfrom theLatin,German,orGreek.

 Thesesymbolsalsorepresentanatom ofthatelement.

Compounds:

 Itisaform ofmatterformedbycombiningtwoormoreelementsinadefinite

ratiobymass.

 ItCanbedecomposedintoitsconstituentelementsbysuitablechemical

methods

 Forexample:Water(H2O),oxygen(O2),Nitrogendioxide(NO2),etc.
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CHARACTERISTICSOFCOMPOUNDS

Elementsreacttoform newcompounds.

Thecompoundhasafixedcomposition.

Propertiesofacompoundaretotallydifferentfrom thoseofits

constituents.

Theyhaveafixedmeltingpoint,boilingpoint,etc.

Theconstituentscanbeseparatedonlybychemicalprocesses.

Mixtures:

Amixtureisamaterialwhichcontainstwoormoredifferentkindsofparticles(atoms

ormolecules)whichdonotreactchemicallybutarephysicallymixedtogetherinany

proportion.

Typesofmixture

Itisoftwotypes:

(a)Homogeneousmixture (b)Heterogeneousmixture

S.

No.

Homogeneousmixture Heterogeneousmixture

1. Allthecomponentsofthe

mixtureareuniformlymixed.

Allthecomponentsofthe

mixturearenotthoroughly

mixed.

2. Noseparationboundariesare

visible.

Separationboundariesare

visible.

3. Itconsistsofasinglephase. Itconsistsoftwoormore
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phases.

4.  Example:Sugardissolvedin

water

 Example:Air,sandandcommon

salt.

CHARACTERISTICSOFMIXTURE

Variouselementsjustmixtogethertoform amixtureandnonewcompoundisformed.

Amixturehasavariablecomposition.

Amixtureshowsthepropertiesofitsconstituents.

Theydonothaveafixedmeltingpoint,boilingpoint,etc.

Theconstituentscanbeseparatedeasilybyphysicalmethods

Differencebetweenmixturesandcompounds:

S.No. Mixtures Compounds

1. Variouselementsjustmix

togethertoform amixtureand

nonewcompoundisformed.

Elementsreacttoform new

compounds.

2. Amixturehasavariable

composition.

Thecompoundhasafixed

composition.

3. Amixtureshowsthe

propertiesofitsconstituents.

Propertiesofacompoundare

totallydifferentfrom thoseofits

constituents.

4. Theydonothaveafixed

meltingpoint,boilingpoint,

etc.

Theyhaveafixedmeltingpoint,

boilingpoint,etc.

5. Theconstituentscanbe

separatedeasilybyphysical

methods

Theconstituentscanbe

separatedonlybychemical

processes.
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FORMATIONOFMIXTURE

 Varioustypesofmixturescanbeformedbymixingsolid,liquid,and

gaseoussubstancesindifferentproportions.

 Mixturesmaybeanythreestatesofmatteri.e.,solid,liquidorgas,

dependingon thephysicalstatesofitscomponents.

TYPESOFMIXTURESALONGWITHEXAMPLES

Sl.No Statesof

Components

TypesofMixtures Examples

1 Solid+Solid Heterogenous

Homogenous

Sandandsugar

Brass,Bronze

2 Solid+Liquid Heterogenous

Homogenous

SandandWater

Sugarinwater

3 Liquid+Liquid Heterogenous

Homogenous

Oilinwater

Alcoholinwater

4 Gas+Liquid Homogenous Aerateddrinks

5 Gas+Gas Homogenous Pureair

6 Solid+Gas Heterogenous Smoke

NEEDFORTHESEPARATIONOFTHECOMPONENTSOFMIXTURES

 Toremoveundesirableandharmfulsubstances.
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 Togetusefulsubstances.

 Togetcompletelypuresubstancesforpreparingotherusefulsubstances.

METHODSOFSEPARATION

Theprocessbywhichconstituentsofamixturearesetapartfrom oneanothertoget

puresubstancesiscalledseparation.

Theprincipleofseparationdependsupon:-

 Typeofmixture.

 Characteristicpropertiesofmixturelikesize,colour,density,meltingpointand

boilingpointetc.

SEPARATIONOFSOLID-SOLIDMIXTURE

o HAND-PICKING:-Thismethodisusedwhenthequantityofamixtureis

smallandthesubstancestobeseparatedfrom asmallportionofthe

mixture.Examples-smallstonesarepickedfrom rice,pulsesetc.
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o WINNOWING:-Theprocessofseparationofgrainfrom huskwiththe

helpofwindiscalledWinnowing.Example:-separationofricefrom husk.

o MAGNETICSEPARATION:-Thismethodisusedwhenoneofthe

componentsofthemixtureismagneticinnature.Example:Ironand

Sulphur
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o GRAVITATIONALMETHOD:-Thismethodisusedwhenoneofthe

componentsismuchheavierthanwaterandotherismuchlighterthan

water.Examples:-Mixtureofsand,saw-dustputinwater

o SUBLIMATION:-Sublimationistheprocessinwhichsoliddirectly

changestogaseousstate.

Example:Salt anda sublimablesolid suchas ammonium chloride,can

beseparatedbytheprocessof sublimation.

o SOLVENTEXTRACTIONMETHOD:-Thismethodisusedwhenoneofthe

solidcomponentsissolubleinwater.Example:-Amixtureofsandand

salt.

SEPARATIONOFSOLID-LIQUIDMIXTURE

 SEDIMENTATIONANDDECANTATION:-Thesettlingdownofsuspended

insoluble,heavysolidparticlesinasolid-liquidmixturewhenleftundisturbedis

calledSedimentation.Thesolidthatsettlesdownissedimentwhiletheclear

liquidaboveiscalledsupernatantliquid.

Theprocessofpouringouttheclearliquid,withoutdisturbingthesedimentis

calledDecantation.

Example:-Amixtureofsandandwater,riceandwater
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 FILTRATION:-Filtration isaprocessbywhich insolublesolids canberemoved

from aliquidbyusinga filterpaper.

Afilterpaperisaspecialtypeofpaperwhichhasporesthataretinyenoughto

letonlyliquidspassthroughit.Ifyoupassasolutionthroughfilterpaper,any

undissolvedsolidparticleswillgetleftbehindonthepaperwhereastheliquid

willfilterthrough.

Theliquidthatpassesthroughiscalledthefiltrateandtheundissolvedsolid

particlesarecalledresidue. 

Example: Amixtureofchalkpowderandwatercanbeseparatedbythismethod.
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 EVAPORATION:-Evaporation istheprocessof vaporizing the solvent toobtain

the solute. Evaporationisusedtoseparateamixturecontaininganon-volatile,

solublesolidfrom itsvolatile,liquidsolvent.

Wecan separatesalt from asolutionby evaporatingthewater from

the solution.

 CRYSTALLISATION:-Crystallisationisa separationandpurificationmethod

whichinvolvestheprecipitatingofsolidcrystalsfrom itssaturatedsolutionon

cooling.

Inthisprocesstheimpuresampleisdissolvedinminimum amountofsuitable

solvent.Theformedsolutionisheatedtogetasaturatedsolution.On

cooling, thissaturatedsolutionproducespurecrystalsofthesample.
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Crystallisationisusedfor:

 Purificationofsaltthatwegetfrom seawaterandseparationofcrystalsofalum

from impuresamples.

 DISTILLATION:-Thismethodisusedfortheseparationofamixturecontaining

twomiscibleliquidsthatboilwithoutdecomposingandhavealargedifference

betweentheirboilingpoints.

Processofconversionofaliquidintovapourbyboiling,andthenrecondensing

thevapourintoliquidiscalleddistillation. 

Apparatus:

  Distillationprocessrequiresadistillationflask,thermometer,heatingassembly,

areceiverflaskandcondenserastheapparatus.Adistillationflaskisaround-

bottomedflaskwithatubeatitsneck. ThistubeisattachedtoaLiebig

condenser.TheLiebigcondenserisalongglasstubewithinaglassjacket,with

aninletandoutletforwater.Theopenendoftheflaskisfittedwithaone-holed

rubbercorkthroughwhichathermometerisintroduced.

CENTRIFUGATION:- Ifthesolidparticlesareverysmallandpassthroughafilterpaper,

thencentrifugationprocessisusedfortheseparationofinsolublesolidparticlesfrom
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asolid-liquidmixture.

Principleinvolvedincentrifugation:

  Theprincipleisthatwhentheliquidisspunrapidly,thedenserparticlesare

forcedtothebottom andthelighterparticlesstayatthetop.

Example: Centrifugationisusedforbloodandurinetestingindiagnostic

laboratories,indairiestoseparatebutterfrom cream,andinwashingmachines

tosqueezeoutwaterfrom clothes.

SEPARATIONOFLIQUID-LIQUIDMIXTURE

 SEPARATINGFUNNEL:-Whentwoliquidsdonotmix,theyform twoseparate

layersandareknownasimmiscibleliquids. Thesetwoliquidscanbeseparated

byusingaseparatingfunnel.

Aseparatingfunnelisaspecialtypeofglassfunnel,whichhasastop-cockin

itsstem toregulatetheflowofliquid.Itwillseparatetheimmiscibleliquidsinto

twodistinctlayersdependingontheirdensities.Theheavierliquidformsthe

lowerlayerwhilethelighteroneformstheupperlayer.Removethestopperand

openthetaptorunthelowerlayerintoabeaker.Youwillbeleftbehindwithjust

theupperlayerinthefunnel.Collectthisliquidintoanotherbeaker.

Examples:Keroseneandwatermixtureisseparatedbyusingseparatingfunnel

method.
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Thismethodisalsousedtoextractironfrom itsore.

 FRACTIONALDISTILLATION:-Incasethe differenceintheboilingpoints ofthe

liquidsislessthan 25K temperature,weusethe fractionaldistillationmethod.

Theapparatusisalmostthesameasusedindistillation.Theonlydifferenceis

thatafractioningcolumnisfittedinbetweenthedistillationflaskandthe

condenser.Asimplefractioningcolumnismadeupofatubepackedwithglass

beads.Thebeadsprovidethesurfaceforthevapourstocoolandcondense

againandagain.Thefractioningcolumnsobstructthesmoothupwardflowof

vapours.

Example:Amixtureof n-hexaneandn-heptane canbeseparatedthroughthe

processof fractionaldistillation.

Putthemixtureintoadistillationflask.Heatthemixture.Thevapoursof,n-

hexanehasalowerboilingpointpassthroughandgetcondensedinthe

condenser.n-heptane,whichhasahigherboilingpoint,condensesandflows

backintothedistillationflask.
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SEPARATIONOFLIQUID-LIQUIDMIXTURE

CHROMATOGRAPHY:-Chromatography isamethodused

to separate mixture that comprises solutes thatdissolveinthesame solvent.This

methodgetsitsnamefrom theGreekwordforcolour—Kroma,asitwasfirstusedfor

separatingcolours.

Principle: 

Chromatographyisbasedondifferentialaffinitiesofcompoundstowardstwophases,

i.estationaryandmobilephase.

Thefractionwithgreateraffinitytowardsstationaryphasetravelsshorterdistance

whilethefractionwithlessaffinitytowardsstationaryphase travelslongerdistance.

Chromatography is usedforseparatingcolorsinadye, pigmentsfrom natural

colors and drugsfrom blood.

Paperchromatography:

 Inpaperchromatographythestationaryphaseispaperandthemobilephaseisany

suitableliquid.

Separationofcomponentsofink:

    •Firsttakeathin,longstripoffilterpaper.Useapenciltodrawalineonit,about3

cm abovetheloweredge.Then,putasmalldropofblackink.

    •OnthefilterpaperintheCentreofthelineandallowittodry.

    •Finally,lowerthefilterpaperintoa jarcontainingwatersothatthedropofinkon

thepaperisjustabovethewaterlevel.Don’tdisturbthejar.
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    •Aftersometimeyouwillobservedifferentcolouredspotsonthepaper.

Theinkhaswaterasthesolventandthedyeissolubleinit.Asthewaterrises,ittakes

theparticlesofdyealongwithit.Sinceadyeismadeoftwoormorecolours,the

colourwhichisthemostsolublerisesfasterandhigher.Thisiswhythereare

differentlycolouredspotsonthepaper.

ADVANTAGESOFCHROMATOGRAPHY

 Averysmallquantityofthesubstancecanbeseparated.

 Componentswithverysimilarphysicalandchemicalpropertiescanbe

separated.

 Itidentifiesthedifferentconstituentsofamixture.

USEOFCHROMATOGRAPHY

 Usedtoseparatepigmentsfrom naturalcolours.

 Drugsfrom blood.
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 Coloursinthedye

SEPARATIONOFCONSTITUENTSOFTHEMIXTURESWITHMORETHANTWO

CONSTITUENTS

 Sand,Saw-dustandSalt:-Itinvolvesthreemethodsi.e.,

Sedimentation,DecantationandEvaporation.

 Ironfillings,SulphurandCommonSalt:-Itinvolvesthreemethods

i.e.,MagneticSeparation,FiltrationandEvaporation


