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Matter

Anythingwhichhasmassandoccupiesspaceiscalledmatter.Itmaybesolid,liquidor

gas.

TypesofMatter

Itisoftwotypes:

1.PureSubstance

2.Impuresubstance

1.PureSubstance: Itmaybedefinedasamaterialwhichcontainsonlyonekindof

atomsormolecules.

Puresubstancesareagainoftwotypes:

(a)Elements(b)Compounds

(a)Elements:

 Puresubstanceswhicharemadeupofonlyonekindofatomsareknownas

elements.

 Theycannotbesplitupintotwoormoresimplersubstancesbyanyoftheusual

chemicalmethods.

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

Elementsarefurthergroupedintothefollowingthreecategories:

(i)Metals,forexample:Iron,copper,gold,sodium,silver,mercury,etc.
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(ii)Non–metals,forexample:Carbon,oxygen,sulphur,nitrogen,oxygen,hydrogen,etc.

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

PropertiesofMetals:

 Thesearelustrous(shine).

 Theyconductheatandelectricity.

 Allmetalsaremalleableandductile.

 Theyaresonorous.

  Allmetalsarehardexceptsodium andpotassium.

 Allmetalsaresolidsatroom temperatureexceptmercurywhichisaliquid.

PropertiesofNon-metals:

 Thesearedullinappearance.

 Theyarepoorconductors ofheatandelectricityexceptdiamondwhichisagood

conductorofheatandgraphitewhichisagoodconductorofelectricity.

 Theyareneithermalleablenorductile.

 Theyaregenerallysoftexceptdiamondwhichisthehardestnaturalsubstance

known.

 Theymaybesolids,liquidsorgasesatroom temperature.

Metalloids: 

Theelementsthathavepropertiesintermediatebetweenthoseofmetalsandnon-

metals,arecalledmetalloids.

(b)Compounds:

 Itisaform ofmatterformedbycombiningtwoormoreelementsinadefinite

ratiobymass.

 ItCanbedecomposedintoitsconstituentelementsbysuitablechemical

methods

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

2.ImpureSubstance: 

 Itmaybedefinedasamaterialwhichcontainsonlyonekindofatomsormolecules.

Itisalsonamedasmixture.

Mixtures:
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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

phases.

4.  Example:Sugardissolvedin

water

 Example:Air,sandandcommon

salt.

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,

Theyhaveafixedmeltingpoint,

boilingpoint,etc.
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etc.

5. Theconstituentscanbe

separatedeasilybyphysical

methods

Theconstituentscanbe

separatedonlybychemical

processes.

Trythefollowingquestions:

Q1. Isairaroundusacompoundoramixture?

Q2. Waterisacompound.Justify.

Q3. Differentiatebetweenhomogeneousandheterogeneousmixtures.

Q4. Givereasonsforthefollowing:

(a)Copperisusedformakingelectricwires.

(b)Graphiteisusedformakingelectrodeinadrycell.

Q5. Listanyfourcharacteristicsbywhichcompoundscanbedifferentiatedfrom

mixtures.

Solution:

Asolutionisahomogeneousmixtureoftwoormoresubstances.Forexample:Lemon

water,sugarsolution,sodawater,etc.

ComponentsofSolution:

(1)Solvent: Thecomponentofthesolutionthatdissolvestheothercomponentinitand

isusuallypresentinlargeramount, suchcomponentofsolutioniscalledthesolvent.

Forexample:Water,alcoholetc.

(2)Solute: Thecomponentofthesolutionthatisdissolvedinthesolventandisusually

presentinlesserquantity,suchcomponentiscalledthesolute.Forexample:Salt,sugar,

iodineetc.

Propertiesofsolutions:

(i)Itisahomogeneousmixture.

(ii)Particlesizeinasolutionislessthan1nm indiameter.

(iii)Particlesofasolutioncannoteseenevenwithamicroscope.

(iv)Atruesolutiondoesnotscatterthelight.

(v)Solutionisstable.

(vi)Thesoluteparticlescannotbeseparatedfrom themixturebytheprocessof

filtration.
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Typesofsolutions:

Varioustypesofsolutionsare:

(i)Solidinasolidsolution:Alloys.

(ii)Solidinaliquidsolution:Sugarsolution,saltsolution.

(iii)Liquidsinaliquidsolution:Lemonwater,vinegar(aceticacidinwater)

(iv)Gasinagassolution:Air.

(v)Gasinaliquidsolution:Sodawater.

Solubility:

Themaximum amountofthesolutewhichcanbedissolvedin100gramsofasolvent

ataparticulartemperatureisknownasitssolubilityinthatparticularsolvent.

Conditionsaffectingsolubility:

(i)Temperature: Solubilityofsolidsinliquidsincreaseswiththeincreasein

temperature,whereassolubilityofgasesinliquidsdecreasesonincreasingthe

temperature.

(ii)Pressure: Solubilityofgasesinliquidsincreasesonincreasingthepressure,

whereasthesolubilityofsolidsinliquidsremainsunaffectedbythechangeinpressure.

SaturatedSolution

Asolutioninwhichnomorequantityofsolutecanbedissolvedataparticular

temperature,iscalledsaturatedsolution.

UnsaturatedSolution

Asolutioninwhichmorequantityofsolutecanbedissolvedwithoutraisingits

temperature,iscalledunsaturatedsolution.

Trythefollowingquestions:

Q1. Whatwoulditmeanbysayinga15%ofalcoholsolution?

Q2. Calculatetheconcentrationofasolutioncontaining2.5gofsaltdissolvedin50gof

water.

Q3. Namethedifferenttypesofsolutionsalongwithanexampleforeach.

Q4. Define(a)Solute(b)Solvent.

PhysicalandChemicalChange
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Solution

Itisahomogeneousmixtureoftwoormoresubstances.
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DifferentTypesofColloids
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Separationprocess:

 Theprocessofseparatingtheconstituentsubstancesofamixturebyphysical

methods,takingadvantageofthedifferencesintheirphysicalpropertiesiscalled

separationprocess.

 

Commonlyusedseparationmethodsare

Separationusingmagnets: 

Thismethodisusedwhenoneofthecomponentsismagnetic.

Example:The mixtureofironfilingsandsulphurpowder canbeseparatedby

using magnets.

Evaporation:

 Evaporation istheprocessof vaporizing the solvent toobtainthe solute. Evaporation

isusedtoseparateamixturecontaininganon-volatile,solublesolidfrom itsvolatile,

liquidsolvent.

Wecan separatesalt from asolutionby evaporatingthewater from the solution.

Filtration:

 Filtration isaprocessbywhich insolublesolids canberemovedfrom aliquidbyusing
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a filterpaper.

Afilterpaperisaspecialtypeofpaperwhichhasporesthataretinyenoughtoletonly

liquidspassthroughit.Ifyoupassasolutionthroughfilterpaper,anyundissolvedsolid

particleswillgetleftbehindonthepaperwhereastheliquidwillfilterthrough.

Theliquidthatpassesthroughiscalledthefiltrateandtheundissolvedsolidparticles

arecalledresidue. 

Example: Amixtureofchalkpowderandwatercanbeseparatedbythismethod.

 

Centrifugation:

 Ifthesolidparticlesareverysmallandpassthroughafilterpaper,thencentrifugation

processisusedfortheseparationofinsolublesolidparticlesfrom asolid-liquid

mixture.

Principleinvolvedincentrifugation:

 Theprincipleisthatwhentheliquidisspunrapidly,thedenserparticlesareforcedto

thebottom andthelighterparticlesstayatthetop.

Example: Centrifugationisusedforbloodandurinetestingindiagnosticlaboratories,in

dairiestoseparatebutterfrom cream,andinwashingmachinestosqueezeoutwater

from clothes.

Separatingfunnel:

 Whentwoliquidsdonotmix,theyform twoseparatelayersandareknownas

immiscibleliquids. Thesetwoliquidscanbeseparatedbyusingaseparatingfunnel.

Aseparatingfunnelisaspecialtypeofglassfunnel,whichhasastop-cockinitsstem

toregulatetheflowofliquid.Itwillseparatetheimmiscibleliquidsintotwodistinct

layersdependingontheirdensities.Theheavierliquidformsthelowerlayerwhilethe

lighteroneformstheupperlayer.Removethestopperandopenthetaptorunthelower

layerintoabeaker.Youwillbeleftbehindwithjusttheupperlayerinthefunnel.Collect

thisliquidintoanotherbeaker.

Examples:Keroseneandwatermixtureisseparatedbyusingseparatingfunnelmethod.
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Thismethodisalsousedtoextractironfrom itsore.

Sublimation: 

Sublimationistheprocessinwhichsoliddirectlychangestogaseousstate.

Example:Salt anda sublimablesolid suchas ammonium chloride,canbeseparatedby

theprocessof sublimation.

Chromatography: 

Chromatography isamethodusedto separate mixture that comprises solutes that

dissolveinthesame solvent.Thismethodgetsitsnamefrom theGreekwordforcolour

—Kroma,asitwasfirstusedforseparatingcolours.

Principle: 

Chromatographyisbasedondifferentialaffinitiesofcompoundstowardstwophases,

i.estationaryandmobilephase.

Thefractionwithgreateraffinitytowardsstationaryphasetravelsshorterdistance

whilethefractionwithlessaffinitytowardsstationaryphase travelslongerdistance.

Chromatography is usedforseparatingcolorsinadye, pigmentsfrom natural

colors and drugsfrom blood.

Basedonnatureofstationaryandmobilephaseschromatographyisclassifiedinto

followingtypes
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   • Paperchromatography

    • Columnchromatography

    • Thinlayerchromatography

    • Gaschromatography

Paperchromatography:

 Inpaperchromatographythestationaryphaseispaperandthemobilephaseisany

suitableliquid.

Separationofcomponentsofink:

    •Firsttakeathin,longstripoffilterpaper.Useapenciltodrawalineonit,about3

cm abovetheloweredge.Then,putasmalldropofblackink.

    •Onthefilterpaperinthecentreofthelineandallowittodry.

    •Finally,lowerthefilterpaperintoa jarcontainingwatersothatthedropofinkon

thepaperisjustabovethewaterlevel.Don’tdisturbthejar.

    •Aftersometimeyouwillobservedifferentcolouredspotsonthepaper.

Theinkhaswaterasthesolventandthedyeissolubleinit.Asthewaterrises,ittakes

theparticlesofdyealongwithit.Sinceadyeismadeoftwoormorecolours,thecolour

whichisthemostsolublerisesfasterandhigher.Thisiswhytherearedifferently

colouredspotsonthepaper.
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Distillation: 

Thismethodisusedfortheseparationofamixturecontainingtwomiscibleliquidsthat

boilwithoutdecomposingandhavealargedifferencebetweentheirboilingpoints.

Processofconversionofaliquidintovapourbyboiling,andthenrecondensingthe

vapourintoliquidiscalleddistillation. 

Apparatus:

 Distillationprocessrequiresadistillationflask,thermometer,heatingassembly,a

receiverflaskandcondenserastheapparatus.Adistillationflaskisaround-bottomed

flaskwithatubeatitsneck. ThistubeisattachedtoaLiebigcondenser.TheLiebig

condenserisalongglasstubewithinaglassjacket,withaninletandoutletforwater.

Theopenendoftheflaskisfittedwithaone-holedrubbercorkthroughwhicha

thermometerisintroduced.
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Principle:

 Distillationprocessinvolvesheatingaliquidtoitsboilingpointsuchthattheliquid

passesintoitsvapourstate.Thevapoursarecondensedinacondenserand

transformedintoliquidform.Thepureliquidiscollectedfrom thecondenserina

receiver.

Example:Amixtureofacetoneandwater canbeseparatedbythe processof

distillation.

Separationofmixtureofwaterandacetone:

 Putthemixtureintoadistillationflask.Heatthemixture.Youwillseethattheacetone,

whichhasalowerboilingpoint,vaporizesfirstandthencondensesinthecondenser.It

canbecollectedfrom thecondenseroutlet.Watergetsleftbehindintheflask. 

Fractionaldistillationmethod:

 Incasethe differenceintheboilingpoints oftheliquidsislessthan 25K temperature,

weusethe fractionaldistillationmethod.

Theapparatusisalmostthesameasusedindistillation.Theonlydifferenceisthata

fractioningcolumnisfittedinbetweenthedistillationflaskandthecondenser.Asimple
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fractioningcolumnismadeupofatubepackedwithglassbeads.Thebeadsprovide

thesurfaceforthevapourstocoolandcondenseagainandagain.Thefractioning

columnsobstructthesmoothupwardflowofvapours.

Example:Amixtureof n-hexaneandn-heptane canbeseparatedthroughtheprocess

of fractionaldistillation.

Putthemixtureintoadistillationflask.Heatthemixture.Thevapoursof,n-hexanehas

alowerboilingpointpassthroughandgetcondensedinthecondenser.n-heptane,

whichhasahigherboilingpoint,condensesandflowsbackintothedistillationflask.

The gasesintheair areseparatedfrom oneanotherbythe fractionaldistillationof

liquidair.

Airismadeupofdifferentgaseslikenitrogen,oxygenandcarbondioxide.Thesegases

areseparatedfrom oneanotherbythefractionaldistillationofliquidair.

Stepsinvolvedare,
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Airiscompressedinthecompressorandcooledintherefrigerationunit.Thus,theair

getsliquefied.

Theliquidairispassedthroughafiltertoremoveimpuritiesandthenfedintoatall

fractionaldistillationcolumn.

Onwarming,liquidnitrogendistilsfirstbecauseithasthelowestboilingpointof-

196 0C.Liquidargonhasaslightlyhigherboilingpointof-186 0C,soitdistilsnext.

Liquidoxygenhasthehighestboilingpointof-1830C,itleftbehind. 

Crystallisation:

 Crystallisationisa separationandpurificationmethodwhichinvolvestheprecipitating

ofsolidcrystalsfrom itssaturatedsolutiononcooling.

Inthisprocesstheimpuresampleisdissolvedinminimum amountofsuitablesolvent.

Theformedsolutionisheatedtogetasaturatedsolution.Oncooling, thissaturated

solutionproducespurecrystalsofthesample.

Crystallisationisusedfor:

 Purificationofsaltthatwegetfrom seawaterandseparationofcrystalsofalum from

impuresamples.


