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Substance

Anythingthatcannotbebrokenintofurtherparticlesbyapplyinganyphysicalprocessesis
calledaSubstance.

Substancecanbeclassifiedintotwotypesofsubstances–PuresubstancesandMixtures

Puresubstance

AsubstancethatconsistsofonlyonetypeofparticleiscalledaPureSubstance.ForExample,
Diamond,Salt,Sulfur,Tin.

Mixture

Whenwecombinedifferentsubstancesintoeachotheramixtureisformed.ForExample,
Lemonadeisamixtureofthreesubstances,LemonJuice,SugarandWater.

Mixture–Chocolatecake,Soil,Air

Puresubstance–Water,Copper,Hydrogen

TypesofMixtures

Therearetwocategoriesofmixtures:HomogeneousMixturesandHeterogeneousMixtures



HomogenousMixtures

Whenweaddsugar,waterandlemonjuicetogethertheyalluniformlymixwitheachother.Now
itisnopossibletoseparatethesesubstancesfrom themixture.Suchmixturesinwhichthe
componentsmixwitheachotheruniformlyarecalledHomogenousMixtures.

Theratioofcompositionsofhomogeneousmixturescanbedifferent.ForExample,onemay
addtwospoonsofsugarinlemonadewhilesomeoneelsemayaddonlyonespoonofsugarin
theirlemonade.Still,lemonadeisahomogeneousmixture.

HeterogeneousMixtures

Thecomponentsinaheterogeneousmixturedonotcompletelydissolveineachotherandwe
canseparatethem byphysicalmeans.Inotherwords,thecompositionofsuchmixturesisnot
uniform.

ForExample,Ifwemixsandinwaterthesandsettlesdowninwateraftersometimeandwe
canseparateitbyfiltration.

Solution

Asolutionisnothingbutauniform mixtureoftwoormoresubstances.HomogenousMixtures
aresolutions



.

Solutionsof-

 Liquidintoliquid:WaterandInk.

 Solidintosolid:Alloys

 Gasintogas:Air



 Solidintoliquid:SugarandWater

 Solidintogas:HydrogenandMetals

 Liquidintogas:CarbonDioxideandWater

Alloy

Analloyisamixtureofdifferentmetalsornon-metalsandmetalsthatcannotbeseparated
from eachotherusingphysicalmethods.ForExample:Brass–Copperwithupto50%zinc

Bronze–Copperwithupto12%

 Solutionconstitutesoftwotypesofsubstances,asoluteandasolvent.

 Solution=Solute+Solvent

 Solvent–ThesubstanceinwhichanothersubstanceismixediscalledtheSolvent.For
Example,Waterisasolventinwhichwecanmixdifferentsubstancessuchassaltor
sugar.

 Solute–Thesubstancethatisaddedtothesolventtoform asolutioniscalledaSolute.
ForExample,Salt,whenmixedinwater,actsasasoluteforthemixture.

 PropertiesofaSolution:

 Asolutionisahomogenousmixture.

 Wecannotseetheparticlesofasolutionthroughnakedeyesastheyasaresmallas1
nanometerindiameter.

 Thepathoflightisnotvisiblethroughthesolution.Theparticlesofasolutiondonot
scatterlightthroughthem astheyareextremelysmall.

 Wecannotseparatetheparticlesofasolutionbymethodsoffiltration.

 Whatisastablesolution?



 Astablesolutionisasolutioninwhoseparticlesdonotsettledownifweleavethe
solutionundisturbedforsometime.Thisisbecausetheparticlesofastablesolutionare
homogeneouslyspread.stablesolutionisasolutioninwhoseparticlesdonotsettle
downifweleavethesolutionundisturbedforsometime.Thisisbecausetheparticlesof
astablesolutionarehomogeneouslyspread.

DifferentTypesofSolutions

 Dilute–Asolutioninwhichtheconcentrationofthesoluteismuchlessthanthatof
thesolvent.ForExample,Ifwemix1gm ofsaltin500mlofwater,thesaltsolutionthus
obtainedwillbediluted.Ifwekeeponaddingthesoluteinasolutiontherecomesapoint
whennomoresolutedissolvesinthesolution.ThisiscalledtheSaturationPointofa
Solution.

 UnsaturatedSolution–Asolution,inwhichwecanaddmoreamountofsoluteas
ithasnotachieveditssaturationlevelyet,iscalledanUnsaturatedSolution.Adilute
solutioncanbecalledasanUnsaturatedSolution.

 ConcentratedSolution–Asolutionwithalargeamountofsolventiscalleda
ConcentratedSolution.

 SaturatedSolution–Asolutioninwhichnomoresolutecanbeaddedsinceithas
alreadydissolvedthemaximum amountofsoluteitcaniscalledaSaturatedSolution.



concentration

 Concentrationreferstotheamountofasubstanceperdefinedspaceorcanbedefined
astheratioofsoluteinasolutiontoeithersolventortotalsolution.

 Tocalculatetheconcentrationconsidertheformulaebelow:

 PercentbyMass=(Massofsolute/Massofsolution)X100

 PercentbyVolume=(Volumeofsolute/Volumeofsolution)X100

 Molarity(M)=Numberofmolesofsolute/VolumeofSolutioninlitres

 Where,Molesofsolute=Givenmass/molarmass

 Molality(m)=Molesofsolute/weightofsolventinkg

 Normality(N)=Numberofmoleequivalents/volumeofsolutioninlitres



 =Massofsolute/(equivalentmass*volumeofsolutioninLitres)

 ppm (PartsPerMillion)=(MassofSolute/MassofSolvent)*106

 MoleFractionSOLUTE=MolesofSolute/TotalMolesofSolution

 MoleFractionSOLVENT=MolesofSolvent/TotalMolesofSolution

 MoleFractionSOLUTE+MoleFractionSOLVENT=1

suspension

 Asuspensionisformedwhentwoormoresubstancesaremixinanon-uniform manner.
Heterogeneousmixturesaresuspensions.Thesolutedoesnotmixwiththesolventand
canbeviewedthroughnakedeyes.

PropertiesofSuspensions:

 Asuspensionisaheterogeneousmixture.

 Wecanseetheparticlesofsuspensionsthroughnakedeyes.

 Wecanseethepathoflightthroughtheparticlesofasuspension.

 Theparticlesofsuspensiontendtosettledownwhenleftundisturbed.Then,theycanbe
separatedusingfiltration.

Colloid

 Acolloidalsolutionoracolloidisauniform solutionoftwoormoresubstances.The
particlesarerelativelyverysmallthatthesolutionappearsasahomogeneousmixture
butitisnot.

 Propertiesofcolloids:

 Colloidsareheterogeneousinnature.

 Theparticlesofacolloidcannotbeseenthroughnakedeyes.

 Theparticlesscatterabeam oflightpassedthroughacolloidandproduceTyndalleffect.

 Colloidsarestableinnature.Theparticlesofcolloidsdonotsettledownifleft
uninterrupted.

 Wecannotseparatetheparticlesofacolloidthroughfiltration.Weuseamethodcalled
Centrifugationtoseparatetheparticlesofacolloid.

 Q.Whatarecolloidsorcolloidalsolution?

 TyndallEffect

 Whenabeam oflightispassedthroughacolloidtheparticlesofthecolloidscatterthe
beam oflightandwecanseethepathoflightinthesolution.ForExample,whenarayof
lightentersadarkroom itisscatteredbythedustparticlespresentintheairandwecan
seethepathoflightclearly.





 ClassificationofColloids

 DispersedPhase–Thedispersedparticlesorthesolute-likecomponentsinacolloid

 DispersingMedium –Thesubstanceinwhichthesesolute-likeparticlesareadded
Basedonthestateofthedispersingmedium colloidsareclassifiedas:

 Howtoseparatecomponentsofamixture?

 Wecanseparatetheheterogeneousmixturesintotheirconstituentsbymeansof
physicalmethodslike:

 Filtration

 Hand-picking

 Sieving

 Thecomponentsofamixturecanbeseparatedfrom eachotherusingseveralother
techniqueslike:

 Evaporation

 Centrifugation

 Sublimation

 Chromatography

 Distillation

 1.Evaporation–Forseparatingamixtureofanon-volatileandavolatilesubstance



 Applications:

 Separatingcolouredcomponentfrom theink

 Saltfrom water

 Sugarfrom Water

 Method:

 Mixsomeinkintowaterandheatit.Aftersometimethewaterwillevaporateleaving
behindthecolouredsubstance.

 2.Centrifugation–Separatingdenseparticlesfrom lighterparticles

 Applications:

 Separatingmilkfrom cream

 Separatingbutterfrom cream

 Squeezingoutwaterfrom wetclothes

 Method:

 Milkisputinacentrifugingmachineormilkchurnerandthecream thusseparatesfrom
milk.

 3.UsingaSeparatingfunnel–Toseparatetwoimmiscibleliquids





 Applications:

 Oilfrom water

 Ironandironore

 Method:

 Theimmiscibleliquidsareallowedtosettleinthefunnel.Theysoonform separate

layersduetovaryingdensities.Thefirstliquidisallowedtoflowoutofthefunnelandas

soonasitiscompletelypouredout,thestopcockisclosedtherebyseparatingthetwo

liquidsfrom eachother.

 4.Sublimation–Toseparateasublimablecomponentfrom anon-sublimable

component

 Applications:

 Ammonium chloride/camphor/naphthaleneandsalt

 Method:

 Heatthemixtureinaninvertedfunnelsothatthesublimablecomponentsublimesinthe



airandsettlesoverthewallsofthefunnelandthenon-sublimablecomponent,onthe

otherhand,isleftbehind.

 5.Chromatography–Toseparatesolutesthatcandissolveinthesamesolvent



 Applications:

 Separatingcolourcomponentsofadye

 Drugsfrom blood

 Method:

 Takeafilterpaperorablottingpaperandplaceadropofinkattherearend.Diptheend

inwater.Sinceinkisamixtureoftwoormorecolors,thecomponentofinkwhichis

solubleinwatermixesintoitandthenseparatesquicklyfrom theothercomponentsthat

arelesssolubleinwater.

 6.Distillation–Toseparatemiscibleliquids(theboilingpointsoftheliquidsmustbe

sufficientlydifferent)



 Applications:

 Acetoneandwater

 Method:



 Distillation-Theonesubstancewithlowerboilingpointevaporatesfirst,condenses

andgetsseparatedfrom theonewithahigherboilingpoint.

 SimpleDistillation–whenthemiscibleliquidshaveasatisfactorydifferenceintheir

boilingpoints

 FractionalDistillation–whenthedifferencebetweentheboilingpointsoftheliquidsis

lessthan25K

 SeparatingdifferentGasesfrom theAir

 Method–FractionalDistillation

 Compressandcooltheairbyincreasingthetemperatureanddecreasingthepressure.

Theairturnstoliquidair.

 Liquidairiswarmedupslowlyinafractionaldistillationapparatus

 Theseveralcomponentsofairgetseparatedandarecollectedatvariousheightsonthe

basisoftheirboilingpoints

 PurifyingSolids

 Crystallization

 Inthecrystallizationmethod,wecanobtainapuresolidintheform ofcrystalsfrom its

solution



 Applications:

 Saltfrom seawater

 Purificationofcoppersulphate



 Method:

 Theimpuritiesofasubstancearefilteredout.

 Waterisevaporatedtoobtainasaturatedsolution.

 Thesolutioniscoveredwithfilterpaperandleftasitis.

 Aftersometime,thecrystalsofpuresolidareformed.

PhysicalChangeandChemicalChange

 PhysicalPropertyofaSubstance:

 Propertiesofasubstancesuchasrigidity,colour,fluidity,boilingpoint,meltingpoint,
densityandhardnesswhichwecanobservearecalledasPhysicalProperties.

 PhysicalChange:

 WhenphysicalpropertiesofasubstancechangeitisknownasaPhysicalChange.When
weconvertasubstancefrom onestatetoanother,suchasasolidintoaliquidorvice-
versa,itisalsoaphysicalchangeasonlythephysicalnatureofthesubstancechanges
withoutaffectingitschemicalnature.

 ForExample,Changeoficeintowater.Thechemicalpropertiesofwaterremainthe
same.

 ChemicalPropertyofaSubstance:

 Thechemicalnatureofasubstanc

 Change:

 WhenphysicalpropertiesofasubstancechangeitisknownasaPhysicalChange.When
weconvertasubstancefrom onestatetoanother,suchasasolidintoaliquidorvice-
versa,itisalsoaphysicalchangeasonlythephysicalnatureofthesubstancechanges
withoutaffectingitschemicalnature.

 ForExample,Changeoficeintowater.Thechemicalpropertiesofwaterremainthe
same.

 ChemicalPropertyofaSubstance:

 ThechemicalnatureofasubstanceisknownasitsChemicalPropertysuchasitsodour
oritschemicalcomposition.

 ChemicalChange:

 Whenthechemicalpropertiesorchemicalcompositionofasubstancegetsaltereditis
calledachemicalchange.ItisalsocalledasaChemicalReaction.

 ForExample,Burningofpaper

 TypesofPureSubstances

 Puresubstancesareclassifiedaselementsandcompounds

Element



 Anelementisthesimplestform ofmatter.Elementscannotbebrokendownintofurther
elementsbychemicalreactions.ElementsarefurthercharacterizedasMetals,Non-
MetalsandMetalloids

Metals–Silver,Mercury,Copper,Gold

1.Metalsarelustrous(shiny)

2.Metalsconductheatandelectricity

3.Metalshaveasilver-greyorgold-yellowcolour

4.Wecanhammermetalsandform thinsheets(Malleability)

5.Wecanconvertmetalsintowires(Ductility)

6.Metalsalwaysproducearingingsoundiftheyarehit(Sonorous)

Non-Metals–Carbon,Iodine,Chlorine,Oxygen,Hydrogen

1.Non-Metalsdonotconductheatandelectricity

2.Non-Metalsarenotsonorous,lustrousorductile

3.Non-Metalshavevariedcolours

Metalloids–Silicon,Germanium

Theyshowsomepropertiesofmetalsandsomeofthenon-metals.

QuickFacts–

 Thereare100elementsknowntous

 92elementsoutofthem occurnaturally

 Rest,8areman-madeelements

 Mostoftheelementsaresolidinnature

 Atroom temperature,11elementsexistinthegaseousstate

 Atroom temperature,2elementsexistintheliquidstate–bromineandmercury

 Atatemperatureslightlyhigherthanroom temperature,2elementsexistintheliquid
state–calcium andgallium.

Answerthefollowingquestions:

Q1Definethefollowing:a)substanceb)Puresubstancec)Alloy

Q.2Differentbetweenchemicalandphysicalchange?

Q.3.Whataremixtureandsolution?Andit'stype.

Q.4Whichoftheseisamixtureorapuresubstance?

Water,Copper,Chocolatecake,Hydrogen,Soil,Air

Q.5ExplainthedifferenttypesofseparationTechnics.

Q.6.whataremetalandnonmetal.



Q.7WhatistheTyndallEffect.


