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CHAPTER6: REDOXTITRATIONSWITHSODIUM THIOSULPHATE.

Mostofthethiosulphatetitrationsinvolveuseofstandardiodinesolutionoriodine

liberated from agivenchemicalreaction.Thetitrationisthuscalled iodimetryor

iodometry.

TheoryofreactionbetweenIodinesolutionandSodium thiosulphate

Iodineisanoxidizingagentwhilethethiosulphateisareducingagent.Thethiosulphate

isoxidizedtotetrathionateionsasinequationbelow.

2S2O3
2-(aq)⟶S4O6

2-(aq)+2e-…………………………..Equation.(i)

IodineontheotherhandisreducedtoIodineionsasinequationbelow.

I2(aq)+2e-⟶2I-(aq)…………………………………….Equation(ii)

Addingequation(i)and(ii),theoverallequationobtainedis

2S2O3
2-(aq)+I2(aq)⟶S4O6

2-(aq)+2I-(aq)

(a)IODIMETRICTITRATIONS:

Theseinvolvedirectuseanexcessofstandardsolutionofiodineinvolumetricanalysis.

Theiodinesolutionactsasanoxidizingagentiniodimetry.

Question.

(a)Givetwoadvantagesofusingiodineasaprimarystandardinvolumetricanalysis.

Iodineisobtainedinahighstateofpurity.✓

Iodinecanbeaccuratelyusedinmakingstandardsolutions.✓

(b)Explainwhyiodineisnotagoodprimarystandard?

Iodineishighlyvolatile✓andthisvariesitsconcentrationonstanding,✓ hence

notrecommendedforaprimarystandard.

Iodinehaspoorsolubilityinwater.✓

Question.

Iodineisdissolvedinpotassium iodidesolutionratherthanwaterduringiodimetry.

Explain.

Iodinehasalowwatersolubility✓butdissolvesinmoderatelyconcentrated
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potassium iodidesolutionduetotheformationofasolubletriiodideioncomplex,

I3
-(aq)✓

Equation;I2(aq)+I-(aq)⇌I3
-(aq)✓

Equilibrium attainedbetweeniodineandtriiodideionsensuresthatevenwhen

iodinemoleculesareremovedfrom thesolutionbyareaction,thetriiodideion

readilydissociateinsolution✓andliberatingmoreiodinemolecules,✓sothe

dissolvediodinebehavesasiftheyareallfreeiodine.AnexplanationofLe

Chatelier’sprinciple.

NOTE:

1.Iodineisstandardizedbytitrationwithstandardsodium thiosulphatesolution.

2.Thethiosulphateisnotaprimarystandardandisstandardizedbypotassium

permanganatesolutionorpotassium iodateorpotassium dichromate.

3.Hydrochloricacidandnitricacidarenotusedtostandardizesodium thiosulphate.

4.Acidifiedpotassium dichromateiscommonlyassociatedwiththiosulphatetitrations.

Question.

Explainwhy,

(a)Sodium thiosulphate-5-waterisnotagoodprimarystandard. (3marks)

Sodium thiosulphate-5-watercontainswaterofcrystallization✓ makingitsexact

concentrationdifficulttodetermine.✓ Thisisbecausethecompositiondepends

onhumidityandtemperature,thatistosay,loseswaterofcrystallizationathigh

temperatures✓ andabsorbswaterathighhumidity✓ .Consequentlyaffectingit

absoluterelativemolecularmass✓ andhencevaryingitsconcentration.✓

(b)Titrationsinvolvingsodium thiosulphateshouldnotbecarriedoutinacidconditions.

(3½marks)

Inacidicmedium,hydrogenionsinsolutioneasilyreactwiththethiosulphateions✓

depositingyellow precipitateofelementalsulphur,✓ withbubblesofsulphur

dioxidegasandformationofwater✓;depletingthiosulphateionsfrom solution✓.

Equations;S2O3
2-(aq)+2H+(aq)⟶S(s)+SO2(g)+H2O(l)✓ =1½marks
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(c)Sodium bicarbonateisaddedtoanalytesolutionduringiodimetryofsulphiteions

withstandardthiosulphatesolution.

(7½marks)

Duringiodimetry;sulphiteionsareoxidisedsulphiteionswithformationofhydrogen

ionsinsolutionresultingtoanacidmedium.✓

Equation,SO3
2-(aq)+H2O(l)+I2(aq)⟶SO4

2-(aq)+2I-(aq)+2H+(aq).✓=1½marks

Sodium bicarbonateaddedtoquicklyreactwiththehydrogenionsformingbubbles

ofacolourlessgasandwater✓.

Equation;

HCO3
-(aq)+H+(aq)⟶CO2(g)+H2O(l).✓ =1marks

Thisprotectsthethiosulphateionsfrom reactingwiththehydrogenionstodeposit

ayellowsolidofsulphur,sulphurdioxideandwater✓,hencekeepingthem available

toreactwiththeexcessiodineinsolution.✓

Equation(s).

S2O3
2-(aq)+2H+(aq)⟶S(s)+SO2(g)+H2O(l)✓ =1½marks

2S2O3
2-

(aq)+I2(aq)⟶S4O6
2-(aq)+2I-(aq)✓ =1½marks

(d)Sodium thiosulphatesolutionbecomescloudywithformationofayellowprecipitate

onstandinginair. (4marks)

Whenleftexposedtoair,sodium thiosulphatesolutionreadilyabsorbscarbondioxidefrom

airthisformingweakcarbonicacid.✓Carbonicacidformed,ionizesinproducing

hydrogenionsthatdecomposethethiosulphateionstodepositelementalsulphur,

sulphurdioxideandwater✓whichinitiallyappearsasacloudysolution✓butlater

settlesasayellowsolid✓.

S2O3
2-(aq)+2H+(aq)⟶S(s)+SO2(g)+H2O(l)✓

Sodium thiosulphatesolutionabsorbsatmosphericoxygenfrom air;✓henceeasily

oxidizedtosulphate.✓

Atmosphericsulphurrequiringbacteriamayattacksodium thiosulphatesolution

causingdecomposition.✓

(b)IODOMETRICTITRATIONS:

Theseinvolvetitrationofstandardsolutionofthiosulphateionswithiodineliberated

from aniodo-compoundingivenchemicalreaction.(Iodo-compounds;containing
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excessiodideionsforexample,potassium iodidesolutionisusuallyused).

 Liberationofiodineiniodometry.

A knownamountofsuitableoxidizingagentinacidmedium,reactedwithexcess

potassium solution.The iodide ions are reducing agents and theyare therefore,

oxidisedtoform aqueousiodine(oxidant)whichcanthenbetitratedwithastandard

solutionofthethiosulphateionsfrom theburette.

 Commonreactionsthatliberateaqueousiodineinclude;

(i) IO3
-(aq)+5I-(aq)+6H+(aq)⟶3I2(aq)+3H2O(l)

(ii) ClO3
-(aq)+6I-(aq)+6H+(aq)⟶3I2(aq)+Cl-(aq)+3H2O(l)

(iii) OCl-(aq)+2I-(aq)+2H+(aq)⟶I2(aq)+Cl-(aq)+2H2O(l)

(iv) 2MnO4
-(aq)+10I-(aq)+16H+(aq)⟶3I2(aq)+2Mn2+(aq)+8H2O(l)

(v) Cr2O7
2-(aq)+6I-(aq)+14H+(aq)⟶3I2(aq)+2Cr3+(aq)+7H2O(l)

(vi) H2O2(aq)+2I-(aq)+2H+(aq)⟶I2(aq)+2H2O(l)

(vii) 2Cu2+(aq)+4I-(aq)⟶I2(aq)+Cu2I2(s)

(viii) Cl2(aq)+2I-(aq)⟶I2(aq)+2Cl-(aq)

Detectionofendpoint

Theendpointofalltitrationsinvolvingthiosulphateionsandiodineisdetectedbythe

useofstarchsolutionasindicator.

Starchsolutionisaddedtowardstheendpointandinthepresenceoffreeiodine.It

producesadeepbluesolution.Thisbluecolourisdischargedassoonsufficientsodium

thiosulphateisaddedgivingacolourlesssolutionwhichservesastheendpoint.

Generalprocedure

Sodium thiosulphatesolutionintheburetteisrunintoiodinesolutionintheconical

flaskuntilthebrowncolourofsolutionturnspaleyellow.Atthispoint,about3cm3of

starchisaddedproducingabluecolouredsolution.Thenthethiosulphatesolutionis

thenaddeddropbydropuntilthebluesolutionjustturnscolourlessatendpoint.

Question.

1.Whyisstarchindicatoraddedclosetotheendpointratherthanatthebeginning
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oftheexperiment?

Adding starch closeto theend pointgivesasharp endpointdetection,while

avoidingtheformationofexcessstarchiodinecomplexwhichwoulddifficultto

decompose

2.Whyshouldthestarchsolutionusediniodometrybefreshlyprepared?

Starchsolutiondeterioratesquicklyonstanding.

SAMPLEP525/1&2CALCULATIONQUESTIONSONIODOMETRY

1.10.0cm3 ofasampleofcommercialbleachcontaining chlorinewasdiluted to

250cm3 withwater.25.0cm3 ofthissolutionwastransferredintoacleanconical

flaskandpotassium iodidesolutionwasaddedtoliberateiodine.Theiodinemixture

required23.2cm3ofa0.1M sodium thiosulphatesolutionforcompleteneutralization.

Calculatethemolarconcentrationofchlorineinthecommercialbleach.(UNEB2015

P2No.5). (3marks)

Solution.

Molesofsodium thiosulphate

1000cm3ofsolutioncontain0.1molesofsodium thiosulphate.

23.5cm3ofsolutioncontain ✓=0.00232molesofsodium thiosulphate.✓
0.1x23.2

1000

Molesofliberatediodine.

From equation,2S2O3
2-

(aq)+I2(aq)⟶S4O6
2-

(aq)+2I-
(aq)

2molesofsodium thiosulphatereactedwith1moleofliberatediodine

0.00232molesofsodium thiosulphatereactedwith ✓=0.00116moles
0.00232x1

2
ofiodine.✓

Molesofchlorineinthebleach.

From equation,Cl2(aq)+2I-(aq)⟶I2(aq)+2Cl-(aq)

Or;OCl-(aq)+Cl-(aq)+2H+(aq)+2I-(aq)⟶I2(aq)+2Cl-(aq)+H2O(l)

1moleofiodinewasliberatedby1moleofchlorineincommercialbleach
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0.00116mollesofiodinewerethereforeliberatedby0.00116molesofchlorinein

bleach.✓

Molarconcentrationofchlorineinthecommercialbleach.

25.0cm3ofsolutioncontain0.00116molesofchlorine.

1000cm3ofsolutioncontains ✓=0.0454M Cl2.✓
0.00116x1000

25.0

TRIALP525/1&2QUESTIONSONIODOMETRY

Answerinyourrevisionbookforsubmission.

2.2.835gofiodineand6gofpotassium iodidearedissolvedindistilledwaterand

madeupto250cm3.A25.0cm3portiontitratedagainstsodium thiosulphatesolution

required17.5cm3 ofthesolution.Calculatetheconcentrationofthethiosulphate

solution.

3.1.015gofpotassium iodate(V)aredissolvedandmadeupto250cm3.Toa25.0cm3

portionareaddedanexcessofpotassium iodideanddilutesulphuricacid.The

solutionistitratedwithasolutionofsodium thiosulphate,starchsolutionisbeing

addedneartheendpoint.29.8cm3 ofthiosulphatewererequired.Calculatethe

concentrationofthethiosulphatesolution.

4.Astandardsolutionismadebydissolving1.015gofpotassium dichromate(VI)and

makingupto250cm3.A25.0cm3portionisaddedtoexcesspotassium iodideand

dilutesulphuricacid,andtheiodineliberatedistitratedwithsodium thiosulphate

solution.19.2cm3 ofthis solution are needed.Find the concentration ofthe

thiosulphatesolution.

5.A domesticbleachinsolutionisdilutedbypipetting10.0cm3 andmakingthis

volumeupto250cm3.A25cm3 portionofthesolutionisaddedtoanexcessof

potassium iodide and ethanoic acid and titrated againstsodium thiosulphate

solutionofconcentration0.1moldm-3,usingstarchindicator.Thevolumerequiredis

21.3cm3.Calculatethepercentageofavailablechlorineinthebleach.

P525/3QUESTIONSONIODOMETRY

EXPERIMENT15: UNEB2018

Youareprovidedwiththefollowing;

FA1whichisapproximately0.1M sodium thiosulphatesolution.

FA2whichisasolutioncontaining2.5gdm-3ofpotassium iodate.
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SolidY,whichisasaltcontainingdichromateions.

1M sulphuricacidsolution.

5%potassium iodidesolution.

Starchsolution.

YouarerequiredtostandardizeFA1anduseittodeterminethepercentagebymassof

Y.

Inacidsolution,iodateanddichromateions(VI)ionsreactwithpotassium iodideto

liberateiodineaccordingtothefollowingequations.

IO3
-(aq)+5I-(aq)+6H+(aq)⟶3I2(aq)+3H2O(l)

Cr2O7
2-(aq)+6I-(aq)+14H+(aq)⟶3I2(aq)+2Cr3+(aq)+7H2O(l)

Theliberated iodineinbothcasesreactswiththiosulphateionsaccording to the

equation.

2S2O3
2-

(aq)+I2(aq)⟶S4O6
2-(aq)+2I-(aq)

PART1

PROCEDURE:

(a)Pipette25.0(or20.0)cm ofFA2intoacleanconicalflaskandaddanequal

volumeof0.1M sulphuricacidusingameasuringcylinder,followedby10cm3of

5%potassium iodidesolution.

(b)TitratetheiodineliberatedFA1,usingstarchindicator.

(c)Repeatthetitrationuntilyouobtainconsistentresults.

(d)RecordyourresultsintheTableIbelow.

Results

Volumeofpipetteused cm3(½marks)

TableI

BURETTEREADINGS I II II

Finalburettereading(cm3)

Initialburettereading(cm3)
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VolumeofFA1used(cm3)

(4½marks)

TitrevaluesusedtocalculateaveragevolumeofFA1usedare; (½marks)

and cm3

ThereforeaveragevolumeofFA1used= cm3.(2½marks)

…………………………………………………………………………………………………………………………………………………………

……………………………………………………..................................................................................................

(a)CalculatethenumberofmolesofiodineliberatedbyFA2. (2½marks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………............................................

(b)DeterminetheconcentrationofFA1inmoldm-3 (2marks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………............................................

PART2

PROCEDURE:

(a)Weighaccuratelyabout1.2gofY.dissolveitinminimum amountofdistilled

waterandtransferthesolutioninto250cm3volumetricflask.Makethesolution

uptothemarkwithdistilledwaterandlabelitFA3.

(b)Pipette25.0(or20.0)cm3ofFA3intoacleanconicalflaskandaddanequal

volumeof1M sulphuricacidusingameasuringcylinder,followedby10cm3of

5%potassium iodidesolution.TitratetheiodineliberatedwithFA1usingstarch

indicator.

(c)Repeatthetitrationuntilyouobtainconsistentresults.

(d)RecordyourresultsintheTableIIbelow.
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Results

Massofweighingbottle+Y = g(½marks)

Massofemptyweighingbottle= g(½marks)

MassofYused = g(½marks)

Volumeofpipetteused cm3(½marks)

TableII

BURETTEREADINGS I II II

Finalburettereading(cm3)

Initialburettereading(cm3)

VolumeofFA1used(cm3)

(4½marks)

TitrevaluesusedtocalculateaveragevolumeofFA1usedare; (½marks)

and cm3

ThereforeaveragevolumeofFA1used= cm3.(2½marks)

…………………………………………………………………………………………………………………………………………………………

……………………………………………………..................................................................................................

(a)CalculatethenumberofmolesiodineliberatedbyFA3. (2marks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………............................................

(b)Determinethe:

(i)ConcentrationofFA3inmoldm-3. (2½marks)

…………………………………………………………………………………………………………………………………………………………
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…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………......................................

(ii)Massofchromium inYandhenceitspercentage.(Cr=52). (3½marks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………............................................

EXPERIMENT16: (ENTEBBEMOCK2019)

Youareprovidedwiththefollowing:

FA1;whichisapproximately0.1M sodium thiosulphatesolution

FA2;whichisasolutionpreparedbydissolving1.0gofpotassium iodate(V)in250cm3

ofdistilledwater

Liquid X,which is a commercialbleaching agentcontaining sodium hypochlorite

(sodium chlorate(I))

YouarerequiredtostandardizeFA1anduseittodeterminethepercentageofchlorine

inthecommercialbleachingagent.

Theory

In acid medium,iodate(V)ionsreactwith iodide ionsaccording to the following

equation:

IO3
-(aq)+6H+(aq)+5I–

(aq)⟶3I2(aq)+3H2O(l)

Inacidmedium,hypochloriteionsreacttoproducechlorinewhichdisplacesiodine

accordingtothefollowingequations:

OCl—(aq)+2H+(aq)+ 2Cl—
(aq)⟶Cl2(aq)+H2O(l)

Cl2(aq)+2I—(aq)⟶I2(aq)+2Cl—(aq)

Theliberatediodinereactswiththiosulphateionsaccordingtothefoolingequation:

2S2O3
2-

(aq)+I2(aq)⟶S4O6
2-(aq)+2I-(aq)

ProcedureA
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(a)Pipette10.0cm3 ofFA2intoaconicalflaskandaddanequalvolumeof1.0M

sulphuricacidusingameasuringcylinderfollowedby10.0cm3of0.5M potassium

iodidesolution.TitratetheliberatediodinewithFA1from theburetteuntilthe

mixtureispaleyellow.Add2cm3ofstarchindicatorandcontinuethetitrationuntil

endpoint.Repeatthetitrationuntilyouobtainconsistentresults.

RecordyourobservationsinTableIbelow.

Results

Volumeofpipetteused cm3(½marks)

TableI

BURETTEREADINGS I II II

Finalburettereading(cm3)

Initialburettereading(cm3)

VolumeofFA1used(cm3)

(4½marks)

TitrevaluesusedtocalculateaveragevolumeofFA1usedare; (½marks)

and cm3

ThereforeaveragevolumeofFA1used= cm3.(2½marks)

…………………………………………………………………………………………………………………………………………………………

……………………………………………………..................................................................................................

Questions:

(a)CalculatetheconcentrationofFA1inmoldm-3. (6marks)

ProcedureB

(a)Transfer30.0cm3ofliquidXinto250cm3volumetricflask.Adddistilledwaterupto

themark.LabelthesolutionFA3.

Pipette10.0cm3 ofFA3intoaconicalflaskandaddanequalvolumeof1.0M

sulphuricacidusingameasuringcylinderfollowedby10cm3of0.5M potassium

iodidesolution.TitratetheliberatediodinewithFA1from theburetteuntilthe

mixtureispaleyellow.Addstarchindicatorandcontinuethetitrationuntiltheend
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point.Repeatthetitrationtoobtainconsistentresults.

RecordyourresultsintableIIbelow.

Results

Volumeofpipetteused cm3(½marks)

TableI

BURETTEREADINGS I II II

Finalburettereading(cm3)

Initialburettereading(cm3)

VolumeofFA1used(cm3)

(4½marks)

TitrevaluesusedtocalculateaveragevolumeofFA1usedare; (½marks)

and cm3

ThereforeaveragevolumeofFA1used= cm3.(2½marks)

Questions:

(a) Calculatethenumberofmolesof

(i) Sodium thiosulphateinFA1thatreacted. (1½marks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………............................................

(ii) Iodineliberatedby10.0cm3ofFA3. (1½marks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………............................................

(iii) Aqueouschlorinein30cm3ofX. (2½marks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………
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…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………............................................

(b) Determinethe

(i) massofchlorinein30cm3ofX.(Cl=35.5) (02marks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………............................................

(ii) PercentagebymassofchlorineinX. (01mark)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………............................................

EXPERIMENT17: (ASSHU-RWENZORIMOCK2017)

Youareprovidedwiththefollowing

FA1whichisapproximately0.1M sodium thiosulphatesolution.

FA2whichisasolutioncontaining3.5gperlitreofpotassium iodate.

SolidUwhichisahydratedcopper(II)salt.

10%potassium iodinesolution1M hydrochloricacid.

Youarerequiredtodetermine;

(a)theconcentrationofthiosulphateonFA1

(b)thepercentageofcopperinR.

Theory

Inacidicsolutionpotassium iodide,reactwithiodateionsaccordingtotheequation.

+ + → +IO
-

3(aq)
6H

+

(aq)
5I

-

(aq)
3I

2(aq)
3H

2
O

(l)

Alsocopper(II)ionsreactwithpotassium iodidetoform copper(I)iodideaccordingto

thefollowingequation.

+ → +2CU2+

(aq)
4I

-

(aq)
Cu

2
I

2(s)
I

2(aq)

Theiodineliberatedonbothreactionscanbetitratedwiththethiosulphateaccordingto

theequation.
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+ → +2S
2
O2-

3(aq)
I

2(aq)
S

4
O2-

6(aq)
2I

-

(aq)

PROCEDURE(A)

Pipette25cm3or20cm3ofFA2intoaconicalflashaddanequalvolumeof1.0M

hydrochloricacidfollowedbyabout10cm3of10%aqueouspotassium iodide.Titrate

themixturewithFA1untilthesolutionintheflaskturnspaleyellow.Add3–4dropsof

starchindicatorandcontinuethetitrationuntilthebluecolourofthestarchturns

colourless.Repeatthetitrationtoobtainconsistentresults.Recordyourresultsintable

1below.

Results

Volumeofpipetteused cm3(½marks)

TableI

BURETTEREADINGS I II II

Finalburettereading(cm3)

Initialburettereading(cm3)

VolumeofFA1used(cm3)

(4½marks)

TitrevaluesusedtocalculateaveragevolumeofFA1usedare; (½marks)

and cm3

ThereforeaveragevolumeofFA1used= cm3.(2½marks)

…………………………………………………………………………………………………………………………………………………………

……………………………………………………..................................................................................................

Calculate;

(i) thenumberofmolesofiodateionsinFA2. (03marks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………
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(ii)themolarityofthethiosulphateionsinFA1. (03marks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………............................................

PROCEDURE(B)

Weighaccuratelyabout6.0gofUandtransferittoa250cm3volumetricflashandadd

about100cm3ofdistilledwatertodissolve,followedbysodium carbonatesolutionuntil

thereisaslightprecipitateformed.Adddiluteethanoicaciddropwiseuntilthe

precipitatedissolvesandthenmakeupthesolutiontothemassuntildistilledwater,

labelthesolutionsFA3.

Pipette25.0(or20.0)cm3ofFA3intoaconicalflash,andadd10cm3ofthepotassium

iodidesolutionandtitratethemixturewithFA1untilthesolutionispaleyellow.Add

starchindicatorandcontinuethetitrationsuntilthebluecolourofiodineturns

colourless.

Repeatthetitrationtoobtainconsistentresults.Recordyourresultsontable2

Results

Massofweighingbottle+U = g(½marks)

Massofemptyweighingbottle= g(½marks)

MassofUused = g(½marks)

Volumeofpipetteused cm3(½marks)

TableII

BURETTEREADINGS I II II

Finalburettereading(cm3)

Initialburettereading(cm3)

VolumeofFA1used(cm3)

(4½marks)
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TitrevaluesusedtocalculateaveragevolumeofFA1usedare; (½marks)

and cm3

ThereforeaveragevolumeofFA1used= cm3.(2½marks)

…………………………………………………………………………………………………………………………………………………………

……………………………………………………..................................................................................................

Calculate;

(i) Thenumberofmolesofcopper(II)ionsin250cm3ofFA3. (3½marks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………

(ii) Theconcentrationofcopper(II)ionsinFA3inmol/litre. (02marks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………............................................

(iii) thepercentageofcopperinU(Cu=64) (2½marks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………............................................


