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Metalsandnon-metals

Metal
Metalsarecrystallinesolidsandatomsarelinkedtooneanotherbyspecialtypeofbonds

knownasmetallicbonds.“Metalsarethoseelementswhichcanreleaseandform cation.”

Metallicbond:Itisthebondbetweenatomsofametal.

Ametalatom maybesupposedatom bemadeupoftwoparts:

1.Valenceelectrons–Electronpresentinvalenceshellareknownasvalenceelectron.These

canbeeasilyremovedfrom atom.

2.Kernel–kernelincludenucleusandallotherelectronshellsexceptvalenceshellinanatom.

Thekernelispositivelycharged.

Ametallicobjectmayberegardedastheseaof

valence electron in which positively charged

kernelsareimmersed.Eachkernelissurrounded

byanumberofValenceelectronandviceversa.

Valenceelectronismobileandcanmovefrom

one position to another.Kernelhas negligible

movement.Theforceofattractionbetweenkernel

and Valence electron leads to formation of

metallicbonds.

Physicalpropertiesofmetal:

1.Metallicluster:Intheirpurestate,metalshavealustrous(shiny)surface.Thispropertyis

calledmetallicluster.

Whenlightfallsonthesurfaceofametal,theatomsabsorbphotonsasenergy.They

getexitedandstartvibrating.Theseisvibratingelectronsreleaseenergyaslight,

therefore,metalsurfaceshines.

2.Hardness:Metalsareusuallyveryhard.Thehardnessofthemetalsdependsuponthe

strengthofmetallicbond.Strongerthemetallicbond,harderisthemetal.

Exception:Na,Mg,Karesosofttheycanbecutbyaknife.Hgisliquidatroom

temperature.

3.Malleability:Somemetalscanbebeatenintothinsheets,thispropertyiscalledmalleability.

AuandAgaremostmalleability.

4.Thermal conductivity:

metalsaregoodconductorof

heatduetopresenceoffree

electrons. The metals take

heatorcurrentandpassiton

to another electron. This

passinggoesonwhilethelast

electrongetsheat.

5.Ductility:Thepropertyduetowhichametalcanbedrawnintothinwiresisknownas

ductility.Cr,Al,MgandFearemostductile.



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

2

6.Electricconductivity: metalsaregoodconductorofelectricity.Theydifferintheir

conductingpower.ItisduetopresenceoffreeElectronswhicharecarrierofcharge.

7.State: metalsaresolidsatroom temperatureonlyHgisliquidatroom temperature.

8.Density: metalshavehighdensitiesexceptNa&K.

9.Sonorous: metalsaresonorousmeanstheyhaveringingsound.Metalsareusedfor

makingbell’sandmusicalinstrument.

Nonmetals
“Nonmetalsarethoseelementswhichform anionbyacceptingelectrons.”Themost

abundantnonmetalisontheearthisoxygen whichconstitutesabout50%ofearthcrust

whereasthesiliconisthesecondmostabundantmetalconstituting26%oftheearthcrust.

PhysicalpropertiesofNon-metals

1.Malleabilityandductile:Nonmetalsdonnothavemalleabilityandductility.

2.Brittleness:Nonmetalsarehammered,theybreakintopieces.

Diamond(allotropeofC)isofductilenaturebutitisquitehard

3.Luster:metalsdonothavelusterbecausetheiratomshavelooselyattachedelectron.

Diamond,iodine,graphitearelustrous

4.Hardness:nonmetalsarenothard

Sulphure,phosphorousandgraphitearesoft.

Diamondisveryhad(hardestsubstanceonearth)

5.Electricconductivity:nonmetalsarepoorconductorsofheatandelectricitybecausethey

donothavefreeelectronstoconductelectricity.

Graphiteisgoodconductorsofelectricitybecausethecarbonatomsingraphitehave

onefreeelectron.Eachnotinvolvedinthebondformation

6.Density:Non-metalshavelowdensitybecauseatomsarelinkedbycovalentbonds,andnot

closelypacked.

7.Meltingandboilingpoint:Nonmetalshavelowmeltingandboilingpoint.

8.State:Theyarefoundinall-threestate

 H2,O2,N2,NeandAraregaseousatroom temperature.

 Boron,SiandCaresolidatroom temperature.

Exceptions
1.Mercury(metals)isliquidatroom temperature.

2.Crystals(non-metals)havebrightluster(non-metal)

3.Graphite(non-metal)isgoodconductorofelectricity.

4.Li,NaandK(metals)areverysoft

5.Diamond(non-metal)ishardestsubstance.

6.Gallium andcalcium (metals)haveverylowmeltingpoint.Theywillmeltonourpalm.

7.Diamond(non–metal)havemeltingpoint.

8.Li,K,Nahavelowdensities,lowmeltingpoint.
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Chemicalpropertiesofmetals
Thechemicalpropertiesofthemetalsaredependupontheirtendencyofreleaseelectron.

Greaterthe tendencymorewillbethereactivityofthemetal.

Reactivityseries

K Potassium
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Na Sodium

Ba Barium

Ca calcium

Mg Magnesium

Al Aluminium

Zn Zinc

Cr Chromium

Fe Iron

Cd Cadmium

Co Cobalt

Ni Nickel

Sn Tin

Pb Lead

H Hydrogen

Cu Copper

Hg Mercury

Ag Silver

Au Gold

Pt platinum

1.Activemetals:

MetalthatareplaceaboveHydrogenevolvethe

gasonreactingwithdiluteacid,theyareknowas

activemetals.

2.Inactivemetals:

Themetalsthatareplacebelowhydrogendonot

evolvegasonreactingwithdiluteacid.Theyare

knownasinactivemetals.

3.Nobelmetals:

PtandAuareverylittlereactive.AlthoughHisa

nonmetalithasbeenincludedinthereactivity

seriesitbehaveslikemetalsandformsH+ by

loosingitsonlyelectron.

WhySomeMetalsareMoreReactiveandOtherLessreactive?

Whenmetalsreact,theyloseelectronstoform positiveions.Now,ifametalatom canloseelectroneasilyto

form positiveions,itwillreactrapidlywithothersubstancesandhenceitwillbeareactivemetal.Ontheother

hand,ifametalatom loseselectronslessreadilytoform positiveions;itwillreactslowlywithother

substances.Suchametalwillbelessreactive.

Example:Naatomsloseelectronsreadilytoform sodium ions,duetowhichsodium metalisveryreactive.On

theotherhand,ironatomsloseelectronslessreadilytoform positiveions,soironmetalislessreactive.

MetalswhichareMoreReactivethanHydrogen

ThosemetalswhichloseelectronsmorereadilythanHydrogenaresaidtobemorereactivethanHydrogen.

Allthemetalswhichhavebeenplacedabovehydrogenintheactivityseriesloseelectronsmorereadilythan

hydrogen,andhencetheyaremorereactivethanHydrogen.

MetalswhichareLessReactivethanHydrogen

ThosemetalswhichloseelectronslessreadilythanHydrogenaresaidtobelessreactivethanhydrogen.All

themetalplacedbelowhydrogeninthereactivityseriesloseselectronslessreadilythanhydrogen,andhence

theyarelessreactivethanhydrogen.
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A.Reactionofmetalswithoxygen:

` WhenmetalsareburntinairtheyreactwithO2ofairtofrom metaloxide.

Metal+oxygen metaloxide.

Metaloxidesarebasicinnature.BecausetheydissolveinH2Otofrom bases,thesearecalledalkalis.

Example

1.KandNareactwithO2atroom temperature.

4Na+O2 2Na2O

4K+O2 2K2O

Boththesemetalsaresoreactivethattheyreactviolently.Asaresultheatevolved,they

catchfire.

2.MgreactswithO2uponheatingandburnsbrightly

2Mg+O2 2MgO

3.FereactswithO2butdonotburn.TheproductisamixtureofFeO.Fe2O3

(Iron.II,IIIoxide)orFe3O4(ferroso---ferric—oxide).Itisbrownincolour.

3Fe+2O2 FeO.Fe2O3orFe3O4 (brown)

4.CureactswithO2 onprolongedheatingtoform cupricoxide(CuO)

2Cu+O2 2CuO (CupricOxide-Blackcoloured)

5.Ag,AudonotreactwithO2evenatveryhightemperature.

6.AlreactswithO2 toAl2O3(Aluminum Oxide)

4Al+O2 2Al2O3

~:NatureofMetallic-Oxide:~
Oxideofmetalsdissolveinwatertofrom solublehydroxidesknownsalkalies.

1.Na2O+H2O 2NaOH(aq)

2.K2O+H2O 2KOH(aq)

3.MgO+H2O Mg(OH)2(aq)

4.CaO+H2O Ca(OH)2 (s)

5.Al2O3+3H2O 2Al(OH)3 (s)

Ca(OH)2andAl(OH)3 areinsolubleinwaterandknownasbases.

AmphotericOxides
Theoxideswhichhavethecharacteristicofbothacidsandbasesareknownasamphotericoxide

Example:Al2O3,ZnO

1.Behavingasbase

Al2O3 +6HCl 2AlCl3+3H2O

ZnO+2HCl ZnCl2+H2O

2.Behavingasacid

Al2O3 +2NaOH 2NaAlO2 + H2O

(Sodium-aluminate)

ZnO+2NaOH Na2ZnO2 + H2O

(Sodium-Zincate)

B.Reactionofmetalswithwater

Metalsreactswithwaterandproducemetal-hydroxideandhydrogengas

Metal+Water MetalHydroxide+Hydrogengas

Whenametalreactswithsteam,itformsmetaloxideandhydrogengas

Metal+steam metaloxide+hydrogen
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Actuallywhenevermetalreactwithwaterfirstitformsmetallicoxidewhichissolublein

waterandform metalhydroxide.Hydrogenisliberatedinthefirststepofreaction.

Metal+water metal-oxide+Hydrogen

Metaloxide+water metalhydroxide

I. Ca+H2O CaO+H2

II. CaO+H2O Ca(OH)2

Incombinedform:

Ca+2H2O Ca(OH)2 + H2

1.NaandK reactwithwaterviolentlyeveninthecoldandimmediatelycatchfire.Sotheyarekept

immersedinkeroseneoilwhichactasbarrierbetweenhumidityofatmosphereandpreventfire.

When Na reacts with waterHydrogen gas evolved.This reaction is exothermic.The ignition

temperatureofhydrogenisverylow;therefore,itishighlycombustibleinnatureandcatchesfire.

2K+2H2O 2KOH (aq)+H2+Δ

2Na+2H2O 2NaOH(aq)+H2+Δ

2.Calcium reactswithwaterlessviolently.

Ca(s) +2H2O(l) Ca(OH)2(aq)+H2

3.Mgreactswithwateruponheating.

Mg(s)+2H2O(g) Mg(OH)2(aq)+H2

ThedensitiesMgandCaaregreaterthanwater.However,bothfloatoverwater.Becausebubbleof

hydrogengasevolvedduringthereactionstickonthesurfaceofmetalsandtheystartsfloating.

4.MetalslikeAl,Feand Zndonotreactwitheithercoldorhotwaterbuttheyreactwithsteam toform

metaloxideandhydrogen.

2Al+3H2O(g) Al2O3 +3H2

3Fe+4H2O(g) Fe3O4 +4H2

5.MetalslikeCu,Ag,Au,PtandPbdonotreactwithwaterunderanycondition.

C.Reactionofmetalswithacid:

1.MetalsplaceaboveHydrogeninthereactivityseriesreactwithdiluteacidslikeHCl,H2SO4 to

evolveH2 gasandformingmetalsalts.

Metal+dil.Acid Metalsalt+Hydrogengas
Example:

I. Ca+2HCl CaCl2+H2

II. Mg+H2SO4 MgSO4 +H2

III. 2Na+2HCl 2NaCl+H2

TheelectronremovedbymetalareacceptedbyH+ ionsofacidtoevolveH2gas.

Ca Ca
2+

+2e
-

2H
+

(aq)+2Cl
–

(aq)+2e
-

H2+2Cl
-

2.WhenmetalsreactswithNitricacid(HNO3) theyform H2O insteadofH2gasbecauseHNO3 is

astrongoxidizingagentwhichoxidizestheH2 gastoform wateranditselfreducedtoanyofits

oxides(Nitrousoxide(N2O),Nitricoxide(NO),Nitrogenoxide(NO2)).

I. Al+6HNO3 Al(NO3)3 +3H2O+3NO2

II. Zn+4HNO3 Zn(NO3)2+2H2O+2NO2

a.Zn+2HNO3 Zn(NO3)2+2H

b.[H+HNO3 NO2+H2O]×2
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3.Mn,MgdoreactwithverydiluteHNO3toevolveH2gas.

Mg+2HNO3(verydil.) Mg(NO3)2 +H2

Aqua-Regia(royalwater)

ItisthemixtureofconcentratedHClandconcentratedHNO3 intheratioof3:1byvolume.Theycombined

toevolvenascentchlorinewhichreactswithbothgold,platinum reactswithbothgold,platinum.Asaresult,

thedulllayerfrom thesurfaceofthemetalisremovedanditagainacquiresashiningbook.

3HCl+HNO3 NOCl + 2H2O + Cl[Nascent]

(Nitrosylchloride)
(AquaRegia)

Au+3Cl AuCl3 (Auric-chloride)

Pt+4Cl PtCl4 (Platinicchloride)

Theword‘nascent’meansjustborninthesereactionschlorinewhichisevolvedinthereactionisnot

separatedandreactsassuchinthemixture.Thatiswhyitisknownasnascentchorine.Itismore

reactivethenitsmolecularform.

D. ReactionofmetalswithsolutionofotherSalts:

A metalplacedhigherintheactivityseriescandisplacethemetalwhichoccupiesalower

positionfrom theaqueoussolutionofitssalt.

1.Zincdisplacescopperfrom CuSO4 solution.

Zn(s)+CuSO4 (aq) ZnSO4 (aq)+Cu(s)

(Bluish-Colour) (colourless)

Zn(s) Zn+2
(aq)+ 2e-

Cu2+
(aq)+ 2e- Cu(s)

2.IrondisplacesCopperfrom CuSO4.

Fe+CuSO4 FeSO4+Cu

(Lightgreen)

3.ZincdisplacesFefrom ironsulphate.

Zn+FeSO4 ZnSO4+Fe(s)

4.CudisplaceAgfrom AgNO3.

Cu+2AgNO3(aq) Cu(NO3)2 (aq)+2Ag(s)

ChemicalPropertiesofNon-metals
Thechemicalpropertiesofnonmetalsaredependupontheelectronicconfigurationoftheiratoms.

Nonmetalsfrom negativeionsoranionandcalledelectronegativeelement.

N+3e-
N

3-

O+2e-
O

2-

C+4e-
C

4-

The chemicalprosperities ofmetals and non metals are

differentbecauseofelectronicconfigurationoftheiratoms.

Whereas metals atoms tend to lose one ormore valence

electrons,theatomsofnonmetalstendtoacceptthese.

A.ReactionwithOxygenofNonMetals:

Non-metalsreactwithairoroxygenuponhatingtoform oxides.

1.C(s)+O2(g) CO2(g)
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2.S8(s)+8O2(g) 8SO2(g)

IfSO2ishatedinthepresenceofvanadium (V)oxideorvanadium pentoxide(V2O5)catalystto273k.

SO2oxidizedtosulphuretri-oxide.

2SO2+O2 2SO3(g)

NatureoftheNon-metalicoxides
Oxidesofnon-metalsareacidicinnaturebecausetheyform acidwhendissolveinwater.

1.CO2+H2O H2CO3(carbonicacid)

2.SO2+H2O H2SO3 (sulphurousacid)

3.P2O10+6H2O 4H3PO4 (phosphoricacid)

SandPexitinmolecularform asanaggregateofeightandfouratomsrespectively.Theyarenotpresentin

atom.Inchemicalreactions,bothsulphureandphosphorusmaybeshownasatom notasmolecules.

B.ReactionwithacidsofNon-Metals:

Non-metalsareoxidizeduponheatingwithconcentratedsulphuricacidandNitric-acid.

Example:

S + 2H2SO4(conc.)
Heat

⃗ 3SO2 +2H2O

S + 6HNO3(conc.)
Heat

⃗ H2SO4 + 6NO2(g) + H2O

(Reddishbrownvapour)

2P + 5H2SO4(conc.)
Heat

⃗ 2H3PO4(aq)+5SO2(g)+2H2O

(Phosphoricacid)

P + 5HNO3 (conc.)
Heat

⃗ H3PO4(aq)+5NO2(aq)+H2O

C.ReactionwithChlorine

Non-metalsreactwithChlorineuponheatingtoform chlorides

Example: P+5Cl2
Heat

⃗ 2PCl5

2S+Cl2
Heat

⃗ S2Cl2 (Sulphurmonochloride)

SulphuremonochlorideshouldhavetheformulaSCl.HoweveritexistadimarwithformulaS2Cl2.

D.ReactionofNonmetalswithwater

Nonmetalsdonotreactwithwatertoevolvehydrogen.

E.Reactionofnonmetalswithsaltsolution

Whennonmetalsreactwithsaltsolutionthelessreactivenonmetalgetdisplacedbyamore

reactivenonmetal.

2NaBr+Cl2 2NaCl+Br2 (aq)

MetalsreactwithNonmetals
Whenmetalsreactwithnonmetals,theyfrom ioniccompoundsandviceversa.From theelectronic

configurationsofmetalsandnonmetals,itisclearthatmetalatomshavesurpluselectronintheir

valenceshellandnonmetalatomsneedsomeelectronsintheirvalenceshalltocompletetheir

outermostshell.

Metalatomsreleaseelectronsandform cation,nonmetalsacceptelectronstoform anion.

Becauseofcarryingoppositechargescationandanionattracteachotherandform bond
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betweenthem.Theattractionforcebetweenanionsandcationsisknownaselectrostatic

forcewhichresultsinbondalsocalledelectrovalentbond.

Thecompoundwhichcontainsionicbondsistheiratomsareknownasionicorelectrovalent

compound.

̇
•

Na ⃗ [
••

•
• Na

•
•

••
]

+

+e
-
acceptedbychlorine

[2,8,1] [2,8]

××
×
×

Cl ×

××

+ e
-

⃗ [
××

×
×

Cl
×
×

××
]

-

[2,8,7] [2,8,8]

Na
+

+Cl
-

⃗ NaCl

Propertiesofioniccompounds
Ioniccompoundsaremadeofoppositelychargedionsi.e.cationandanionswhichhavestrong.

Electrostaticforcesofattraction.

1.Physicalstate:

Ioniccompoundsaregenerallysolidandform crystals.Inthesecrystals,ionshavestrongattractive

forces.Crystalsofdifferentioniccompoundsaredifferentbecauseofdifferentarrangementofthe

ionsknownascrystallattice.

Crystallattices:Theregularthree-dimensionalarrangementoftheionsinspace.

2.Meltingandboilingpoints:
Meltingandboilingpointsaredependsuponthenatureofbond.Sinceioniccompoundshavestrong

forceofattractiontheyhaveveryhighmeltingandboilingpoint.

Meltingandboilingpointsofsomecrystallineionicsolids

Compound ChemicalFormula MeltingPoint(K) BoilingPoint(K)

Lithium chloride LiCl 878 1570

Sodium chloride NaCl 1074 1738

Sodium bromide NaBr 1031 1663

Potassium Bromide KBr 1007 1708

Potassium iodide KI 953 1600

Calcium chloride CaCl2 1055 1870

Magnesium chloride MgCl2 987 1685

Calcium oxide CaO 2845 3123

Magnesium oxide MgO 3073 3873
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3.Solubility:

Ioniccompoundsaremostlywatersoluble.Waterhelpsindissociationofionsofioniccompounds.

Example:Whensodium chlorideisaddedtowater,eachNa+ ionandCl-ionissurroundedbya

numberofwatermolecules.Watermoleculesformsenveloparoundtheseions.Theseareknownas

hydratedions.Energyisreleasedduringhydrationwhichhelpsintheseparationofionswhichhelps

inseparationofNa+andCl-ions.

Na
+
Cl

–
(s) ⃗ Na

+
(aq)+Cl

-
(aq)

Hydratedion

4.Electricconductivity:

Ioniccompoundsaregoodconductorsofelectricity.Conductivityisduetothepresenceofions.

Ionicmobilityisalsorequiredionscanmakeonlyinthemoltenstateorinsolution.

Ioniccompoundsdonotconductelectricityinthesolidstatesinceionsdonotmoveasthey

areverycloselypacked.

Occurrenceofmetals
Relativepresenceofmetals:

Al–8.3,Fe–5.1,Ca-3.6,Na–2.8,K–2.6,Mg–2.1,Others–0.5

 Aluminum isthemostabundantinearth’scrust.

 Earthisthemajorsourceofmetals.

 Metalscanbeobtainedfrom othersources.

 Magnesium ispresentinchlorophyll.

 Ironisconstituentsofhermits.

 SeaisalsosourcesofmetalslikeNa,K,Ca,andMg.

 Themetalsplacedatthebottom oftheseriesi.e.Ag,Au,ptgenerallyexistinthefreestat.(native

state)

 ThemetalsatthetapoftheseriesK,Na,Ca,Mg,Al,Feareexistincombinationofotherelements

(generallynon-metals)asoxides,carbonates,sulphate,sulphides.

 Thecombinestateofmetalsisknownasminerals.Metalcanhavemorethanonemineral.

Ore: Themineralsfrom wheremetalscanbeconvenientlyandprofitablyextractedarecalledore.

Example:themineralsofAlare:

Bauxite(Al2O3.2H2O),Diaspore(Al2O3.H2O),Crinoline(Na3AlF6),Beryl(Be3Al2Si6O18).

Butthemetalisgenerallyextractedfrom bauxite.SobauxiteisanoreofAl.

Alloresaremineralswhereasallmineralarenotores.

Metal NameofOre Chemicalformula Chemicalname

Aluminum (Al) Bauxite Al2O3.2H2O Aluminum oxide

Calcium (Ca) Dolomite CaCO3MgCO3 Calcium-magnesium carbonate

Copper(Cu) Malachite CuCO3.Cu(OH)2 Basiccoppercarbonate

Lead(Pb) Galena PbS Leadsulphide
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Iron(Fe) Haematite Fe2O3 Iron(III)oxide

Silver(Ag) Argentite Ag2S Silver(I)sulphide

Sodium (Na) Rock-salt NaCl Sodium chloride

Tin(Sn) Cassiterite SnO2 Tin(IV)oxide

Zinc(Zn) Zincblende ZnS Zincsulphide

Metallurgy: Theprocessofextractionofmetalsfrom thereoreisknownasmetallurgy.

Theactualtechniqueswhicharetobeappliedfortheextractionofmetalsarelinkedwith

theirpositioninthereactivityseries.

Onthebasisofreactivity,metalsaregroupedintothreecategories:

1.Metalsoflowreactivity

2.Metalsofmedium reactivity

3.Metalsofhighreactivity

Differenttechniquesaretobeusedforobtaining

themetalsfallingineachcategory.

Concentrationofores(enrichmentofores)
Oresminedfrom theearthareusuallyconcentratedwithlargeamountofimpurities(soil,sound)

theseimpuritiesareknownasgangue.Thisprocessisknownasenrichmentofores.

Grinded

Process

Oresarebrokenintosmallerpieceswiththehelpofcrushers.Therepiecesarethanconvertedinto

findpowderwiththehelpofstampmill.Thisprocessiscalledpulverizationofore.

Followingmethodscanbeappliedtoremoveimpurities.

1.Handpicking: Theimpuritiescanberemovedmechanicallybyhandprickingiforeand

impuritiesaredifferinginsizeandshape.

2.Gravityseparationorlevigation:

This process is done in those

cases in which the gangue

impurities are then ore.In this

process impurities are removed

by washing with a stream of

water.Theheavieroreparticles

settlelow.Itisalsodoneinwifely

tables.

Thismethodisappliedincaseof

oxideoreofironandtine.
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3.Frothfloatationprocess:Itisbasedonthedifferenceintheweltingqualitiesofthegangue

andsulphidesareparticlesbywaterandoil,whereastheoreparticlesarewettedbywater.

Process:
Thecrushedoreistakeninbigtank.Itismixed

withH2O and pineoil(eucalyptusoil).Airis

blownunderpressureintothemixturetheoiland

airform foam whichrisetothesurfacealongwith

the ore particles the gangue impurities being

wettedbyH2Osettletothebottom ofthetank.

Thefoam istransferredtoanothertank.Itisthen

repeatedlywashedwithwatertofreetheparticles

from impurities.

4.Magneticseparation:Itisusedinthosecaseswhereeithertheoreortheimpuritiesare

magneticnature.
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Example: Fe(CrO2)2cremite.

Process:

Inthismethod,thepowderedimpure

oreisdroppedonaleatherbeltwhich

movesovertworollersoneofwhich

hasamagnetattachedtoit.AstheOre

particles roll over the belt. The

magneticcomponentin theoregets

attractedtowardsthemagnet.Itgets

collected in a heap while the non

magneticcomponentformsaseparate

heap.

Extractingmetalstowardsthetopoftheactivityseries
Metalsthatarepresenthighupintheactivityseries(Na,Ca,Mgetc)areofreactivenature.They

cannotbeobtainedfrom theircompoundsbycalcinationsroastingorreduction.Becausetheir

oxidescannotbereducedwiththehelpofcokebecause,theyarethemselvesverystrongreducing

agent.

Thesemetalsareobtainedbyelectrolyticreductionmethod.

Example:A.ElectrolyticreductionofNaCltoextractNa

Naisisolatedfrom moltenNaClbycarryingouttheelectrolysis.Naisdepositedatcathode

whilechlorinegasisevolvedatanode.

NaCl[molten] Na
+
+Cl

Atcathode: Na
+
+e

-
Na[deposited]

AtAnode: 2Cl
–

Cl2+2e
–

evolved.

B.AlisisolatedbytheelectrolysisofmoltenAl2O3(Alumina).

Al2O3(molten) 2Al
3++3O

2–

Atcathode: Al
3+

+3e
–

Al (deposited)

Atanode: O
2–

O +2e
–

(evolved)

Extractionofmetalsofmoderatereactivity
Metalsinthereactivityseriesareusuallypresentassulphideorcarbonateinnature.Itiseasiertoobtaina

metalfrom itsoxidesascomparedtoitssulphidesandcarbonates. Thereforethemetalssulphidesand

carbonatesmustbeconvertedintometaloxides.Thisisdonebyoneofthefollowingprocesses:



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

13

(i) Calcinations (ii) roasting

I. Roasting Thesulphideoresareconvertedintooxidebyheatingstronglybelowitsmeltingpointin

thepresenceofexcessofair.

Inthisprocessfollowingchangesoccurs

(i) Anyorganicmatterifpresentgetsdestroyed.

(ii) Impuritiesofnon-metals(sulphur,arsenic,phosphorus)areconvertedintotheirvolatile

oxides.

S8+8O2 8SO2 (Sulphure–di-oxide)

P4+5O2 P4O10 (Phosphorous(v)oxide)

4As+3O2 2AS2O3 (Arsenic-oxide)

(iii) Sulphidesofmetalsare convertedintotheiroxides.

2ZnS+3O2(g) ZnO+2SO2(g)

2PbS+3O2 (g) 2PbO+2SO2(g)

(iv) Smallamountofsulphidemaybeconvertedintosulphatesasaresultofroasting.

ZnS+2O2 (g) ZnSO4

PbS+2O2 (g) PbSO4

II. Calcination

Theprocessofheatingtheorebelowitsmeltingpointintheabsenceofairisknownascalcination.

Itisappliedwhenoresaremetalscarbonates.

Inthisprocessfollowingchangestakesplace.

1.Moistureisdrivenoilandorebecomedry.

2.Somehydrated oresdecomposed to from anhydrousbylosing moleculesofwaterof

crystallization.

Al2O3.2H2O Al2O3+2H2O

(Bauxite)

Fe2O3.3H2O Fe2O3+3H2O

(Limonite) (ferric-Oxide)

3.Carbonatesoredecomposedintooxidesofmetal.

ZnCO3 ZnO+CO2

PbCO3 PbO+CO2

CaCO3.MgCO3 CaO+MgO+2CO2

Conversionoftheoxideintometals(Reduction)
Theoxidesofmetalsformedinroastingorcalculationarereducedtoform metalinanumberof

ways.

(i) Reductionbycarbon(smelting)

Inthisprocessroastedare[oxideofmetal]

ismixed with carbon [charcoal,coalor

coke]andheatedtoatemperatureabove

itsmeltingpointinfurnace.

Smelting is normally done for the

extractionofmetalslikezinc,copper,Fe,

Pb,andSn.

ZnO+C Zn+CO

SnO2+2C Sn+2CO

PbO+C Pb+CO

IncaseofFe2O3

2C+O2 2CO

Fe2O3+3CO 2Fe+3CO2

2CO+O2 2CO2

COreactswithO2andform CO2(g)
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(ii) Reductionbyhighlyelectropositivemetals.

Itisbasicallymetaldisplacementreaction.Inthisprocesshighlyelectro-positivemetalssuchasAl,

MgcanbeusedtoreducemetaloxidelikeCr2O3,MnO2,Fe2O3

3MnO2+4Al 3Mn+2Al2O3+Δ

Fe2O3+2Al 2Fe+Al2O3+Δ

Thesedisplacementreactionsarehighlyreactive.Theamountofheatevolvedissolargethatthe

metalsareproducesintomoltenstate.

ThereactionofFe2O3withAlusedtojoinrailwaytracksorcracks ofmachinepartthisreactionis

knownasthehermitreaction.

Extractingmetalslowinthereactivityseries.

Silver(Ag),gold(Au)andplatinum (Pt)generallyoccurinthefreeornativestate.Thismeansthattheycan

beisolatedrathereasily.Metalslikecopper(Cu)andmercury(Hg)arecomparativelymorereactiveand

occurincombinedstates.Forexample,theoreofmercuryiscinnabar(HgS)whilethatofcopperiscopper

glance(Cu2S).Bothareconvertedintometallicform uponheatinginairoroxygen.

2HgS(s)+3O
2

(g) Heat
→2HgO(s)+2SO

2
(g)

2HgO(s) Heat
→2Hg(l)+O

2
(g)

Inextractionofcopper,

2Cu
2
S(s)+3O

2
(g) Heat
→2Cu

2
O(s)+2SO

2
(g)

2Cu
2
O(s)+Cu

2
S(s) Heat
→6Cu(s)+SO

2
(g)

Refiningofmetals
Themetalsproducedbyvariousreductionprocessesarenotpure.Theycontainimpurities.There

areknownascrudemetals.Impuritiesmustberemovedtoobtainpuremetal.

Theprocessofgettingpuremetalfrom crudemetalsbyanumberofmethodsisknownasrefining

ofmetals.

Themostwidelyusedmethodforrefiningimpuremetaliselectrolyticrefining.
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Electrolyticrefining

ThismethodiscommonlyusedforthepurificationofthemetalslikeCu,Ag,ZnandNi.

Itisdoneinanelectrolyticcellinwhichanodeandcathodeareused.Cathodeismadeupofpuremetal.

Anodeismadeofimpuremetal.Thecellcontainssolutionofmetalsaltwhichactsasanelectrolyte.

Onpassingtheelectriccurrentthroughtheelectrolyte,thepuremetalfrom theanodedissolveinto

electrolyte.

Theequivalentamountofpuremetalfrom theelectrolyteisdepositedonthecathode.Thesoluble

impuritiesgointothesolutionwhereastheinsolubleimpuritiessettledownatthebottom oftheanodeand

areknownasanodemud.

Example:

In the electrolytic refining ofcrud copperimpure

metalismadeanodeandaplateofapurecopperact

as the cathode.The electrolyte is the aquatic

solution ofCuSO4 (coppersulphate).On passing

electriccurrentthefollowingchangesoccur.

InsolutionofCuSO4:

Cu2+
(aq) SO4

-2
(aq)arepresent

Atcathode:Cu2+
(aq)+2e- Cu(deposited)

Atanode:Cu(s) Cu2
(aq)+2e-

Inelectrorefiningthemetalfrom anodedoesget

directlydepositedonthecathode.

Corrosion
Theprocessofsloweatingupofametalbythegasesandwatervaporspresentintheairduetoformation

ofcertainchemicalcompoundsisknownascorrosion.

Example:

a.Silverarticlesbecomeblackaftersometimewhenexposedtoair.ThisisbecauseitreactswithH
2
S

(hydrogensulphidegas)presentintheairtoform acoatingofsilversulphide.

Ag+ H
2
S Ag

2
S + H

2

Silversulphide

b.CureactswithmostCO
2

presentintheairandslowlylosesitsshinybrownsurfaceandgainagreen

coat.Thisgreensubstanceiscoppercarbonate.

2Cu+H2O +CO2+O2 Cu(OH)2.CuCO3

(Mostair) (basiccoppercarbonate)

c. Ironwhenexposedtomostairforalongtimeacquiresacoalingofabrownflakysubstancecalled

rust.Thiscorrosioniscalledrusting.

4Fe+3O
2

+ 2H
2
O 2Fe

2
O

3
.2H

2
O

2Fe+
3

2
O

2
+ xH

2
O Fe

2
O

3
.xH

2
O

Factorsresponsibleforcorrosion:

1.Positionofmetalinthereactivityseries.Activemetalsplacedabovehydrogeninthereactivity

seriesareeasilycorrodedascomparedtothemetalswhichareplacedbelowhydrogen.

2.Airandmoisture.ThepresenceofwatervapoursandgaseslikeCO2,SO2etc.inairhelpstheprocess

ofcorrosion.

3.Unevenmetalsurface.Ifthesurfaceofmetalisuneven,itwillhavecertaindepressions.Water

dropswillstickintheseandtakepartinthechemicalprocessleadingtocorrosion.
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4.Presenceofsalts.Presenceofsaltsorelectrolytesinwaterpromotescorrosion.

Example:Rustingofironisfasterinseawater(alsocalledsalinewater)thaninordinarywateror

distilledwater.

Advantageofcorrosion

Themetalplacedhighintheactivityseriesisquitereactive.ItcombineswiththeO2 presentintheairto

form aluminum oxideAl2O3.Theoxide-layergetsslowlydepositedonthesurfaceofthemetalandmakeit

passivetotheattackbywater,air,acids,alkalies.Asaresult,thearticlesmadefrom aluminum arenot

corroded.

Use:Aluminum foilsareusedforpackingfoodpreparationoncigarettesacts.

PreventionofCorrosion

Anumberofmethodsareusedtopreventcorrosion.

a)Painting:Paintformsaprotectivecoatingonthesurfaceofthearticles.Asaresult,itdoesnotcome

incontactwiththemoisturepresentinair.Evenrustproofpaintsareavailablethesedays.

b)Oilingandgreasing.Bothprotectthesurfaceofmetalagainstmoistureandchemicalsetc.in

addition,theoilandgreasepreventthesurfacefrom gettingscratched.

c) Electroplating.Itisverycommonandeffectivemethodtocheckcorrosionorrusting.Thesurfaceof

iron metalis coating with chromium,nickeloraluminum etc.by electrolysis also called

electroplating.Theyarequiteresistanttotheattackbybothairandwaterandcheckcorrosion.

a.Galvanization:Ifthesurfaceofmetaliselectroplatedbyzinc,itisknownasgalvanization.

b.Tinning.Ifthesurfaceofmetaliselectroplatedbytin,thentheprocessiscalledtinning.

Galvanizationandtinningareverycommonforcheckingrustingofiron.

Galvanizationisbetterthantinning:inthereactivityseries,theorderinwhichsomemetalsappearis:Zinc

(Zn),Iron(Fe)andTin(Sn).Now,ifsomescratchesappearonthesurfaceofironarticle,coatingofzincwill

bestilleffectivebecausezincwillbecorrodedinpreferencetoironsinceitisplacedaboveit.However,if

samehappensincaseoftinningthenironwillbecorrodedinpreferencetotinbecause,itismorereactive

thantin.Thismeansthatcorrosionwillagainstart.Thus,galvanizationisalwaysbetterthantinning.

Alloys
Thehomogeneousmixtureofmorethanonemetalorevenmetalandnonmetalisknownasalloy.

Procedure:

Itispreparedbymeltingthemainconstitutingmetalandthenaddingdefiniteproportionoftheother

elements(metalornonmetal)alsointhemoltenstate.Themoltenmassisstirreduniformlyand

cooledtoform asolidmass.Itisanalloy.

Amalgams:

Thealloyinwhichmercuryisoneoftheconstituentsbutnotthemajoroneisknownasamalgam.

Mostofthemetalsform amalgamswithmercury.Ironandplatinum aretheexceptions.Amalgamsmaybe

solidorliquid.Theyaregoodreducingagents.

Example: sodium amalgam (Na/Hg), magnesium amalgam (Mg/Hg)etc.

Use: Dentalalloyusedforfillingcavitiesintheteethcontainsmercury,silver,tin,copper

andasmallamountofzinc.

Alloysarealsoknownassubstitution-solidsolution.Metals

havecrystalstructureswhichareknownascrystallattices.In

theformationofanalloy,certainatomsofaparticularsmetal

presentinthelatticearereplacedorsubstitutedbytheatoms

of other metal. As a result, a

substitution-solutionformed.
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Purposeofalloymaking:

Alloyareformedtoimprovethequalityofconstituentormetal

 Increasehardness.Alloysaregenerallyharderthanthepuremetals.

Example:stainsteelandchromesteelareharderthanpureiron.

 Increasetensilestrength:Alloysteelsingeneral,havegreatertensilestrengthascomparedtoiron.

Chromesteelusedinmakingaxelsandballbearingsbecauseithasgreatertensilestrengththan

iron.

 Lowermeltingpoint:Normallyalloyshavelowermeltingpintsthanpuremetals.

Example:solder(analloyoftinandlead)haslowermeltingpointthanboththemetals.

 Modifychemicalreactivity.Alloysareformedtomodifythechemicalreactivityofmetals.

Example:sodium metalimmediatelycatchesfirewhenaddedtowater.However,sodium

amalgam (analloyofsodium withmercury)doesnotcatchfire.

 Increaseresistancetowardscorrosion.Ironeasilygetsrusted.Howeverdifferentalloysteels

normallydonotgetrusted.

AlloysofAluminum

Alloy PercentageComposition Uses

Magnallium (light

andhard)

Al=95%,Mg=5%, Pressurecookers,balancebeams,

somelightinstruments.

Duralumin

(light,strong)

Al=95%,Cu=4%,Mg=0.5%,Mn=

0.5%

Makingpartsofaeroplanesand

automobiles,pressurecookersetc.

AlloysofCopper

Alloy PercentageComposition Uses

Bronze

(strong,notcorrode)

Cu=90,Sn=10 Formakingstatues,coins,utensilsetc

Brass

Moremalleable,

strong)

Cu=80,Zn=20 Formakingutensils,partsofmachinery,

condenserrubes,wiresetc.

Gunmetal Cu=90,Sn=10 Formakinggunbarrels

Bellmetal Cu=80,Sn=20 Formakingbellsandgongs

Germansilver Cu=60,Zn=20,Ni=20 Formakingsilverwares,resistance

wires.
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Phosphorbronze Cu=95,Sn=4.8,P=0.2 Formakingsprings,electricwitches.

Monelmetal Cu=30,Ni=67FeandMn=3 Formakingcorrosionresistantpumps

andcontainersforstoringacids.

AlloysofSilver

Alloy Percentagecomposition Uses

Coinagesilver Ag=90,Cu=10 Formakingsilvercoins

Silversolder Ag-63,Cu=30,Zn=7 Forsoldering

Dentalalloy Ag=33,Hg=52,Sn=12.5,

Cu=2,Zn=0.5

Forfillingteeth.

Alloysoftinandlead

Alloy PercentageComposition Uses

Solder

(lessmeltingpint)

Pb=50,Sn=50 forsolderingbrokenpieces

Typemetal Pb=70,Sb=20,Sn=10 Formakingprintingtype

AlloysofIronorAlloysteels(strongandhard)

Alloy PercentageComposition Uses

Stainlesssteel Fe=73,Cr=18

Ni=8andC=1

Utensil,cycleandautomobileparts

Shavingblades,watchcases

Nickelsteel Fe=98-96,Ni=2–4 Cables,automobileandaeroplane

parts,armourplatesgearsanddrilling

machines

Alnico Fe=60,Ni=20,Al=12,Co=8 permanentmagnets

Chromesteel Fe=98,Cr=2 Axels,ballbearings,filesandcutting

tools.

Thermitwelding:Reductionofferricoxidebyaluminum isused in

thermitwelding.A mixtureofferricoxideandaluminum powderis

calledthermit(orthermite).Itisplacedinacruciblemadeupofsilica

(SiO2).Itisignitedwiththehelpofmagnesium ribbonattachedto

magnesium powderandbarium peroxidewhichconstitutestartingplug.

Uponignition,magnesium burnsinthepresenceofbarium peroxide

(BaO2)whichhelpsignition.Asaresultofheatproduced,aluminum

presentinthermitreducesferricoxidetoiron.

Theheatevolved keepsiron in molten state.Itescapesfrom the

tappingholeandfillsthegapofthebrokenarticles.
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Questionwithsolutions

1. Comparethepropertiesofatypicalmetalandanon-metalonthebasisofthefollowing.FillinColumnA,B.

Properties AMetal BNon-metal

Electronicconfiguration ? ?

Natureofoxides ? ?

Oxidizingorreducingaction ? ?

Conductionofheatandelectricity ? ?

Answer:   

Properties AMetal BNon-metal

Electronic

configuration
Have1,2,3valenceelectrons

Have4,5,6,7valence

electrons

Natureofoxides
Form metallicoxidesi.e.,basic

oramphoreicoxides

Formicacidicoxidesor

neutraloxides

Oxidizingorreducing

action

Metalsaredonorsofelectrons

M -e M+

Thereforetheyactasreducing

agents

Non-metalsgenerally

acceptelectrons

X+e X-

andactasoxidizing

agents

Conductionofheatand

electricity

Goodconductorsofheatand

electricity

Non-conductorsofheat

andelectricity

2. Namethefollowing:

1)Amoltenmetalthatcatchesfireinchlorinegasandgivesoffwhitefumes

2)Ametalthatformstwotypesofoxidesandrustsinmoisture;writetheirformulaealso

3)Ametalusedinhotwatersystems

4)Ametalusedinlongdistancecableswires

5)Ametaladdedtogoldtohardenit

Answer:   

1)Themoltenmetalthatcatchesfireinchlorinegasandgivesoffwhitefumesissodium.

2)Themetalthatformstwotypesofoxidesandrustsinmoistureisiron.Theformulasofitsoxidesare:FeO;

Fe2O3.

3)Themetalusedinhotwatersystemsiscopper,becauseitisagoodconductorofheatandelectricity.

4)Themetalusedinlongdistancecableswiresisaluminium,becauseitisalightmetalandaverygoodconductor

ofelectricity.

5)Themetaladdedtogoldtohardenitiscopper.

3. AcopperplatewasdippedinAgNO3 solution.Aftercertaintimesilverfrom thesolutionwasdepositedonthe

copperplate.Statethereasonwhyithappened.Givethechemicalequationofthereactioninvolved.

Answer:   Copperismorereactivethansilver,therefore,itdisplacessilverfrom silvernitrate.
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4. AnelementXonreactingwithoxygenformsanoxideX2O.Thisoxidedissolvesinwaterandturnsbluelitmus

red.StatewhetherelementXismetaloranon-metal.

Answer:   Sincetheoxideturnsbluelitmusred,thereforeXisanon-metalbecauseitisanacidicoxide.

5. Metalsreplacehydrogenfrom acid,whereasnon-metalsdonot.Why?

Answer:   Non-metalscannotsupplyelectronstoconvertH+toH2(g)whereasmetalscangiveelectronstoconvert.

2H++2e- H2(g).

6. a)Whatisthebehaviourofmagnesium whenitisheatedandsteam ispassedoverit?Representtheequation.b)

Cancarbondioxidereactwithmagnesium?

Answer:   a)Whensteam ispassedoverheatedmagnesium areactiontakesplacewhereawhitepowdermagnesium

oxideisformedalongwithhydrogen.Magnesium willburnwithabrightwhiteflameinsteam,ifpreviouslyignitedinair.

b)Ironically,magnesium willevenburnincarbondioxideformingblackspecksofcarbon!

7. AzincrodwaskeptinaglasscontainerhavingCuSO4solution.Onexamining,itwasfoundthatthebluecolour

ofthesolutionhadfaded.Afterfew dayswhenthezincrodwastakenoutofthesolution,anumberofsmall

holeswerenoticedinit.Statethereasonandgiveequationofchemicalreactioninvolved.

Answer:   

ZinchasdisplacedCufrom CuSO4solution;thereforeholeswerenoticedonzincplate.

8. Carbonatesandsulphideoresareusuallyconvertedintooxideores,why?

Answer:   Itiseasiertoreduceoxideascomparedtocarbonateandsulphide.

9. Howdoesroastingdifferfrom calcination?Giveequations.

Answer:   

S.No Roasting Calcinations

1.
Roasting is heating ore in the

presenceofairtooxidizeit

Calcinationsisheatingoftheore,inthe

absenceofairtodecomposeitordrive

volatilematter

2.

Roasting occurs at higher

temperatures, higher than the

meltingpointoftheore

Calcinationsoccursattemperatureslower

thanthemeltingpointoftheore

Inbothcases,theorebecomesporousforeasyreduction.Sl.NoRoastingCalcinations1.Roastingisheatingoreinthe

presenceofairtooxidizeitCalcinationsisheatingoftheore,intheabsenceofairtodecomposeitordrivevolatile

matter2.Roastingoccursathighertemperatures,higherthanthemeltingpointoftheoreCalcinationsoccursat

temperatureslowerthanthemeltingpointoftheore
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10.Whyarealuminium containersusedtotransportnitricacid?

Answer:   Aluminium containersareusedtotransportnitricacidbecauseconcentratedHNO3 rendersaluminium

passivebyformingathinstrongprotectiveoxidelayer.Thisprotectivelayerpreventsfurtherreactionwiththeacid.

11.1)Whyisaluminum usedtoreducemetaloxideslikeFe2O3?

2)Whatis"ThermiteWelding"?

Answer:   a)Aluminium isapowerfulreducingagenti.e.,hasgreataffinityforoxygen.Henceitreducesmetallic

oxidesbelowitlikeFe2O3tometal,withevolutionoflotofheat.

2)Thepropertyofaluminium toactasapowerfulreducingagentandevolvingalotofheatisusedinwelding

brokenironpieces.

12.WhyisAlobtainedonlybyelectrolyticreductionofAlumina(pure)?

Answer:   Aluminium metalhasastrongaffinityforoxygenandtheoxideofAlisAl2O3,whichisaverystableoxide.

HenceordinarychemicallyreducingagentsarenotsufficienttoreduceAl2O3 toAl.Electrolyticreductionisamore

powerfulreductionmethod.

13.Nametwometalsthatoccurinafreestatenature.Whatisthemethodofrefiningthem?

Answer:   GoldandPlatinum aretwometalsthatoccurinafreeinstateinnature.Theyonlyneedtobecleanedby

physicalmethods.

14.Question:  Explaintheformationofanioniccompoundbetweenametalandanonmetalbytransferofelectrons

withMgasthemetalandchlorineasthenon-metaltoillustrateyouranswer.Givethereactionthatoccurs.

Answer:   Magnesium,whoseatomicnumberis12,has2,8,2configuration.Ithastwoelectronsinitsvalenceshell.

Chlorinehasanatomicnumberof17andanelectronicconfigurationofis2,8,7.Ithassevenvalenceelectrons.

Chlorineisoneelectronshortoftheargonconfiguration(2,8,8)whilemagnesium hastwoelectronsinexcessofthe

neonconfiguration(2,8,).Accordingly,oneatom ofmagnesium willfindtwoatomsofchlorinetotransferitstwo

electronsto(onetoeach)asshownbelow:

TheMg2+andthetwoCl-soformed,thenform ionicbondsbetweenthem.

IntermsofLewisdotstructure,

NCERTSolutions

1. Giveanexampleofametalwhich(i)isaliquidatroom temperature.(ii)canbeeasilycutwithaknife.(iii)isthe

bestconductorofheat.(iv)isapoorconductorofheat.

Ans.:(i)Metalthatexistsinliquidstateatroom temperature → Mercury

(ii)Metalthatcanbeeasilycutwithaknife → Sodium

(iii)Metalthatisthebestconductorofheat → Silver
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(iv)Metalsthatarepoorconductorsofheat → Mercuryandlead

2. Explainthemeaningsofmalleableandductile.

Ans.:Malleable: Substancesthatcanbebeatenintothinsheetsarecalledmalleable.Forexample,mostofthemetals

aremalleable.Ductile:Substancesthatcanbedrawnintothinwiresarecalledductile.Forexample,mostofthemetals

areductile.

3. Whyissodium keptimmersedinkeroseneoil?

Ans.:Sodium andpotassium areveryreactivemetalsandandcombineexplosivelywithairaswellaswater.Hence,

they catchfireifkeptinopen.Therefore,topreventaccidentalfiresandaccidents,sodium isstoredimmersedin

keroseneoil.

4. Writeequationsforthereactionsof(i)ironwithsteam (ii)calcium andpotassium withwater

5. SamplesoffourmetalsA,B,CandDweretakenandaddedtothefollowingsolutiononebyone.Theresults

obtainedhavebeentabulatedasfollows.

Metal Iron(II)sulphate Cooper(II)sulphate Zincsulphate Silvernitrate

A. Noreaction Displacement    

B. Displacement   Noreaction  

C. Noreaction Noreaction Noreaction Displacement

D. Noreaction Noreaction Noreaction Noreaction

UsetheTableabovetoanswerthefollowingquestionsaboutmetalsA,B,CandD.

(i)Whichisthemostreactivemetal?(ii)WhatwouldyouobserveifBisaddedtoasolutionofcopper(II)

sulphate?(iii)ArrangethemetalsA,B,CandDintheorderofdecreasingreactivity.

Explanation

A+FeSO4 → Noreaction,i.e.,Aislessreactivethaniron

A + CuSO4 → Displacement,i.e.,A ismore reactive than

copper

B+FeSO4 → Displacement,i.e.,Bismorereactivethaniron

B+ZnSO4 → Noreaction,i.e.,Bislessreactivethanzinc

C+FeSO4 → Noreaction,i.e.,Cislessreactivethaniron

C+CuSO4 → Noreaction,i.e.,Cislessreactivethancopper

C+ZnSO4 → Noreaction,i.e.,Cislessreactivethanzinc

C + AgNO3 → Displacement,i.e.,C ismorereactivethan

silver
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D+FeSO4/CuSO4/ZnSO4/AgNO3 → Noreaction,i.e.,Dislessreactivethaniron,copper,zinc,andsilver

From theaboveequations,weobtain:

(i) Bisthemostreactivemetal.

(ii) IfB is added to a solution ofcopper(II)sulphate,then itwould displace copper. B +

CuSO4 → Displacement

(iii) Thearrangementofthemetalsintheorderofdecreasingreactivityis:

B>A>C>D

6. Whichgasisproducedwhendilutehydrochloricacidisaddedtoareactivemetal?Writethechemicalreaction

whenironreactswithdiluteH2SO4.

Ans.:Hydrogengasisevolvedwhendilutehydrochloricacidisaddedtoareactivemetal.Whenironreactswithdilute

H2SO4,iron(II)sulphatewiththeevolutionofhydrogengasisformed.

7. Whatwouldyouobservewhenzincisaddedtoasolutionofiron(II)sulphate?Writethechemicalreactionthat

takesplace.

Ans.:Zincismorereactivethaniron.Therefore,ifzincisaddedtoasolutionofiron(II)sulphate,thenitwoulddisplace

ironfrom thesolution.

8. (i)Writetheelectron-dotstructuresforsodium,oxygenandmagnesium.(ii)Show theformationofNa2Oand

MgObythetransferofelectrons.(iii)Whataretheionspresentinthesecompounds?

Ans.:(i)Therepresentationofelementswithvalenceelectronsasdotsaroundtheelementsisreferredtoaselectron-

dotstructureforelements.

(ii)

(iii)TheionspresentinNa2OareNa+ andO2− ionsandinMgOareMg2+ andO2− ions.

9. Whydoioniccompoundshavehighmeltingpoints?

Ans.:Ioniccompoundshavestrongelectrostaticforcesofattractionbetweentheions.Therefore,itrequiresalotof

energytoovercometheseforces.Thatiswhyioniccompoundshavehighmeltingpoints.

10.Nametwometalswhicharefoundinnatureinthefreestate.

Ans.:Themetalsatthebottom ofthe reactivityseriesaremostlyfoundinfreestate.Forexample:gold,silver,and

platinum.

11.Metallicoxidesofzinc,magnesium andcopperwereheatedwiththefollowingmetals.

Metal
Zin

c

Magnesiu

m

Coppe

r

Zincoxide - - -

Magnesium

oxide
- - -

Copperoxide - - -

12.Inwhichcaseswillyoufinddisplacementreactionstakingplace?

Ans.:

Metal Zinc Magnesium Copper

Zincoxide Noreaction
Displaceme

nt

No

reaction
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Magnesium

oxide
Noreaction Noreaction

No

reaction

Copperoxide
Displaceme

nt

Displaceme

nt

No

reaction

13. IntheelectrolyticrefiningofametalM,whatwouldyoutakeastheanode,thecathodeandtheelectrolyte?

Ans.:IntheelectrolyticrefiningofametalM:

Anode →ImpuremetalM, Cathode →ThinstripofpuremetalM

Electrolyte →SolutionofsaltofthemetalM

14.Givereasons

a. Platinum,goldandsilverareusedtomakejewellery.

b. Sodium,potassium andlithium arestoredunderoil.

c. Aluminium isahighlyreactivemetal,yetitisusedtomakeutensilsforcooking.

d. Carbonateandsulphideoresareusuallyconvertedintooxidesduringtheprocessofextraction.

Ans.:(a)Platinum,gold,andsilverareusedtomakejewellerybecause theyareverylustrous.Also,theyareveryless

reactiveanddonotcorrodeeasily.

(b)Sodium,potassium,and lithium are very reactive metals and reactvery vigorously with airas wellas

water. Therefore,theyarekeptimmersedinkeroseneoilinordertopreventtheircontactwithairandmoisture.

(c)Thoughaluminium isahighlyreactivemetal,itisresistanttocorrosion.Thisisbecausealuminium reactswith

oxygenpresentinairtoform athinlayerofaluminium oxide.Thisoxidelayerisverystableandpreventsfurther

reactionofaluminium withoxygen.Also,itislightinweightandagoodconductorofheat.Hence,itisusedtomake

cookingutensils.

(d)Carbonateandsulphideoresareusuallyconvertedintooxidesduringtheprocessofextractionbecausemetalscan

beeasilyextractedfrom theiroxidesratherthanfrom theircarbonatesandsulphides

15.Youmusthaveseentarnishedcoppervesselsbeingcleanedwithlemonortamarindjuice.Explainwhythese

soursubstancesareeffectiveincleaningthevessels.

Ans.:Copperreactswithmoistcarbondioxideinairtoform coppercarbonateandasaresult,coppervessellosesits

shinybrownsurfaceformingagreenlayerofcoppercarbonate.Thecitricacidpresentinthelemonortamarind

neutralisesthebasiscoppercarbonateanddissolvesthelayer.Thatiswhy,tarnishedcoppervesselsarecleanedwith

lemonortamarindjuicetogivethesurfaceofthecoppervesselitscharacteristiclustre.

16.Amanwentdoortodoorposingasagoldsmith.Hepromisedtobringbacktheglitterofoldanddullgold

ornaments.Anunsuspectingladygaveasetofgoldbanglestohim whichhedippedinaparticularsolution.The

banglessparkledlikenew buttheirweightwasreduceddrastically.Theladywasupsetbutafterafutile

argumentthemanbeatahastyretreat.Canyouplaythedetectivetofindoutthenatureofthesolutionhehad

used?

Ans.:Hemusthavedippedthegoldmetalinthesolutionofaquaregia−a3:1mixtureofconc. HClandconc.HNO3.

Aquaregiaisafuming,highlycorrosiveliquid.Itdissolvesgoldinit.Afterdippingthegoldornamentsinaquaregia,the

outerlayerofgoldgetsdissolvedandtheinnershinylayerappears.Thatiswhytheweightofgoldornamentreduced.
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