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MOLARITY

1. Youareprovidedwiththefollowing.

BA1isasolutionofsodiumcarbonate

BA2is0.2M hydrochloricacidsolution.

Inthisexperimentyouarerequiredtodeterminetheconcentrationofsodiumcarbonateinmoles

perliter(molarity).

Procedure: pipette20or25cm3ofsodiumcarbonatesolutionintoaconicalflask.Add2dropsof

methylorangeindicatorthentitratethemixturewithBA2fromtheBuretteuntiltheendpointis

reached.

Recordyourresultsinthetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused………………………cm3

FinalBurettereadingcm3

Initialburettereadingcm3

VolumeofBA2used cm3

TitrevaluesofBA2 ………………………,………………………

AveragevolumeofBA2 ………………………………………………

a)FindthenumberofmolesofhydrochloricacidinBA2thatreacted.

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

b)Writetheequationforthereaction

.....................................................................................................................
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.....................................................................................................................

.....................................................................................................................

....................................................................................................................

c)Findtheconcentrationofsodiumcarbonateinmolesperliter(molarity)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

2.Youareprovidedwiththefollowing

BA1issodiumhydroxidesolution

BA2is0.05M sulphuricacidsolution.

Inthisexperimentyouarerequiredto determinetheconcentrationinmolesperlitreofsulphuric

acid(molarity).

Procedure:pipette20or25cm3ofBA1intoacleanconicalflask.Add2dropsofphenolphthalein

indicatortitratethemixturewithBA2fromtheBuretteuntiltheendpointisreached.Recordyour

resultsinthetablebelowandrepeattitrationuntilyouobtainconsistentresults;

Volumeofthepipetteused………………………cm3

Finalburretereadingcm3

InitialBurretereadingcm3

VolumeofBA2usedcm3
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TitrevaluesofBA2 ………………………,………………………

AveragevolumeofBA2used ………………………………………………

a)DeterminethenumberofmolesofBA2thatreacted

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

b)Writetheequationforthereaction.

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

c)Determinetheconcentrationofsodiumhydroxideinmolesperlitre.

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................
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3.Youareprovidedwiththefollowing.

BA1is0.2M Sodiumhydroxidesolution.

BA2isoxalicacidsolution.

Inthisexperimentyouarerequiredtodeterminetheconcentrationofoxalicacidinthemolesper

liter(molarity)

Procedure;pipette20or25cm3ofBA1intoaconicalflaskadd2dropsofphenolphthaleinindicator

titratethemixturewithBA2fromtheburetteuntiltheendpointisreached.

Recordyourresultsinthetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused………………..cm3.

FinalBurettereading cm3

InitialBurettereadingscm3

VolumeofBA2usedincm3

TitrevolumesofBA2 ………………..,………………..

AveragevolumesofBA2 ………………..………………..

a).DeterminethenumberofmolesofsodiumhydroxideinBA1thatreacted

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................
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b).WritetheequationforthereactionbetweenBA1andBA2

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

c).Determinetheconcentrationofoxalicacidinmolesperliter(molarity)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

4.Youareprovidedwiththefollowing.

BA1is0.1M sodiumhydroxidesolution.

BA2ishydrochloricacidsolution.

Inthisexperimentyouarerequiredtodeterminetheconcentrationinmolesperlitreofhydrochloric

acid.

Procedure:pipette20or25cm3ofBA1intoaconicalflaskadd2dropsofphenolphthaleinindicator

thentitratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyourresults

inthetablebelowandrepeattitrationuntilyouobtainconsistentresults.
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Volumeofthepipetteused………………..cm3

FinalBurretereading cm3

InitialBurretereading cm3

VolumeofBA2used cm3

TitrevaluesofBA2………………,..………………..

AveragevolumeofBA2 ………………..……………

a)DeterminethenumberofmolesoxBA1thatreacted.

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

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

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

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

b)WritetheequationforthereactionbetweenBA1andBA2

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

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

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

……….………………………………………………………………………………………………..………………… Determinethe

concentrationofhydrochloricacidinBA2inmolesperlitre(molarity)

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

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

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

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

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

………………………………..…………………

PERCENTAGEPURITYANDIMPURITY
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1. Youareprovidedwiththefollowing

BA1ismadebydissolving12.7goftheimpuresodiumcarbonateinonelitreofsolution.

BA2is0.2M Hydrochloricacidsolution.

Inthisexperiment,youarerequiredtodeterminethepercentagepurityandimpurityinsodium

carbonate.

Procedure:pipette20or25cm3ofBA1intoaconicalflask,add2dropsofmethylorangeindicatorthen

titratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyourresultsin

thetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused.....................cm3

FinalBurretereadingcm3

InitialBurettereadingcm3

VolumeofBA2usedcm3

TitrevaluesofBA2...........................,.................................

AveragevolumeofBA2.....................................................

a)FindthenumberofmolesofHydrochloricacidinBA2thatreacted

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

b)WritetheequationforthereactionbetweenBA1andBA2

.....................................................................................................................

....................................................................................................................

.....................................................................................................................

c)Determinetheconcentrationofsodiumcarbonateinmolesperlitre(molarity)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................
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.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................Determinethepercentage

purityandimpurityofsodiumcarbonate(Na=23,C=12,O=16)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

2.Youareprovidedwiththefollowing

BA1ismadebydissolving6.4goftheimpuresodiumcarbonatein500cm3ofwatertomakeasolution.

BA2is0.2M Hydrochloricacidsolution.

Inthisexperiment,youarerequiredtodeterminethepercentagepurityandimpurityinsodium

carbonate.

Procedure:pipette20or25cm3ofBA1intoaconicalflask,add2dropsofmethylorangeindicatorthen

titratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyourresultsin

thetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused____________________cm3

FinalBurretereadingcm3

InitialBurettereadingcm3

VolumeofBA2usedcm3

TitrevaluesofBA2............................,................................

AveragevolumeofBA2.....................................................

a)FindthenumberofmolesofHydrochloricacidinBA2thatreacted

.....................................................................................................................
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.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.......................................................................................................................

b)WritetheequationforthereactionbetweenBA1andBA2

.....................................................................................................................

....................................................................................................................

.....................................................................................................................

c)Determinetheconcentrationofsodiumcarbonateinmolesperlitre(molarity)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

d)Determinethepercentagepurityandimpurityofsodiumcarbonate(Na=23,C=12,O=16)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

3. Youareprovidedwiththefollowing

BA1ismadebydissolving3.175goftheimpuresodiumcarbonatein250cm3ofwatertomakeasolution.

BA2is0.2M Hydrochloricacidsolution.
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Inthisexperiment,youarerequiredtodeterminethepercentagepurityandimpurityinsodium

carbonate.

Procedure:pipette20or25cm3ofBA1intoaconicalflask,add2dropsofmethylorangeindicatorthen

titratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyourresultsin

thetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused____________________cm3

FinalBurretereadingcm3

InitialBurettereadingcm3

VolumeofBA2usedcm3

TitrevaluesofBA2............................................................

AveragevolumeofBA2.....................................................

a)FindthenumberofmolesofHydrochloricacidinBA2thatreacted

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

b)WritetheequationforthereactionbetweenBA1andBA2

.....................................................................................................................

..............................................................................................................

.....................................................................................................................

c)Determinetheconcentrationofsodiumcarbonateinmolesperlitre(molarity)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................
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.....................................................................................................................

.....................................................................................................................

d)Determinethepercentagepurityandimpurityofsodiumcarbonate(Na=23,C=12,O=16)

...............................................................................................................................................................

...........................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

4. Youareprovidedwiththefollowing.

BA1ismadebydissolving10.2goftheimpureSodiumhydroxideinonelitre.

BA2is0.1M sulphuricacidsolution.

Inthisexperiment,youarerequiredtodeterminethepercentagepurityandimpurityinsodium

hydroxide.

Procedure:Pipette20or25cm3ofBA1intoaconicalflask,add2dropsofphenolphthaleinindicator

thentitratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyour

resultsinthetablebelowandrepeattitrationuntilyouobtainconsistentresults

Volumeofthepipetteused.......................................................cm3

Finalburretereadingcm3

Initialburretereadingcm3

VolumeofBA2usedcm3

TitrevaluesofBA2 ........................,..........................

AveragevolumeofBA2..................................................

a)Findthenumberofmolesof BA2thatreacted

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................
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.....................................................................................................................

.....................................................................................................................

b)Writetheequationforthereaction

.....................................................................................................................

..................................................................................................................

.....................................................................................................................

c)Findtheconcentrationofsodiumhydroxideinmolesperdm3

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

d)Findthepercentagepurityandpercentageimpurityofsodiumhydroxide(Na=23,O=16,H=1)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

5. Youareprovidedwiththefollowing.

BA1ismadebydissolving5.3goftheimpureSodiumhydroxidein500cm3ofwatertomakea

solution.

BA2is0.1M sulphuricacidsolution.

Inthisexperiment,youarerequiredtodeterminethepercentagepurityandimpurityinsodium

hydroxide.
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Procedure:Pipette20or25cm3ofBA1intoaconicalflask,add2dropsofphenolphthaleinindicator

thentitratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyour

resultsinthetablebelowandrepeattitrationuntilyouobtainconsistentresults

Volumeofthepipetteused.......................................................cm3

Finalburretereadingcm3

Initialburretereadingcm3

VolumeofBA2usedcm3

TitrevaluesofBA2 ........................,..........................

AveragevolumeofBA2..................................................

e)Findthenumberofmolesof BA2thatreacted

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

f) Writetheequationforthereaction

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

g)Findtheconcentrationofsodiumhydroxideinmolesperdm3

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

...............................................................................................................................................................

...........................................................................

.....................................................................................................................

.....................................................................................................................
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h)Findthepercentagepurityandpercentageimpurityofsodiumhydroxide(Na=23,O=16,H=1)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

6. Youareprovidedwiththefollowing.

BA1ismadebydissolving2.7goftheimpureSodiumhydroxidein250cm3ofwatertomakea

solution.

BA2is0.1M sulphuricacidsolution.

Inthisexperiment,youarerequiredtodeterminethepercentagepurityandimpurityinsodium

hydroxide.

Procedure:Pipette20or25cm3ofBA1intoaconicalflask,add2dropsofphenolphthaleinindicator

thentitratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyour

resultsinthetablebelowandrepeattitrationuntilyouobtainconsistentresults

Volumeofthepipetteused.......................................................cm3

Finalburretereadingcm3

Initialburretereadingcm3

VolumeofBA2usedcm3

TitrevaluesofBA2 ........................,..........................

AveragevolumeofBA2..................................................

i)Findthenumberofmolesof BA2thatreacted

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................
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.....................................................................................................................

j)Writetheequationforthereaction

.....................................................................................................................

..................................................................................................................

.....................................................................................................................

k)Findtheconcentrationofsodiumhydroxideinmolesperdm3

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

l) Findthepercentagepurityandpercentageimpurityofsodiumhydroxide(Na=23,O=16,H=1)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

7.Youareprovidedwiththefollowing

BA1ismadebydissolving13.4gofamixtureofsodiumchlorideandsodiumcarbonateinonelitre.

BA2is0.2M hydrochloricsolution.

Intheexperimentyouarerequiredtodeterminethepercentagebymassofsodiumchlorideand

percentageofsodiumcarbonateinthemixture.

Procedure:pippete20or25cm3ofBA1intoaconicalflaskadd2dropsofmethylorangeindicatorthen



16

titratethemixturewithBA2fromtheBurreteuntiltheendpointisreached.

Recordyourresultsinthetablebelowandrepeattitrationuntilyouobtaintheconsistentresults.

Volumeofthereadingused______________cm3

FinalBurettereadingcm3

Initial Burretereadingcm3

VolumeofBA2used cm3

TitrevaluesofBA2 ……………………..,……………………..

AveragevolumeofBA2………………………………………….

a)FindthenumberofmolesofhydrochloricacidinBA2thatreacted.

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

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

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

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

………………………………………………………………………..…………………

b)WritetheequationforthereactionbetweenBA1andBA2.

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

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

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

…………

C)FindtheconcentrationofBA1inmolesperdm3(molarity)

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

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

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

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

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

…..…………………

d)Findthepercentagebymassofsodiumchlorideandsodiumcarbonateinthemixture.

(Na=23,C=12,O=16)

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

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

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

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

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

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

…..…………………

8.Youareprovidedwiththefollowing

BA1ismadebydissolving13.6gofamixtureof SodiumsulphateandSodiumhydroxideinonelitre.

BA2is0.05M sulphuricacidsolution.

Inthisexperiment,youarerequiredtodeterminethepercentagebymassofsodiumsulphateand

percentageofsodiumhydroxideinthemixture.

Procedure:pipette20or25cm3ofBA1intoaconicalflaskadd2dropsofphenolphthaleinindicator

thentitratethemixturewithBA2fromtheBuretteuntiltheendpointisreached.Recordyourresults

inthetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused…………………….cm3
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FinalBurretereadingcm3

InitialBurretereadingcm3

VolumeofBA2used cm3

TitrevaluesofBA1 …………………….,…………………….

AveragevolumeofBA2 ……………………………………………..

a)FindthenumberofmolesofBA2thatreacted.

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

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

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

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

b)Writetheequationforthereactionthattookplace.

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

……………………………………………………………..…………………_…………………………………………………………………

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

……………_

c)Findtheconcentrationofsodium–hydroxideinmolesperliter(molarity)

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

……………………………………………………………..…………………_…………………………………………………………………

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

……………_………………………………………………………………………………………………..……………………………………

……………………………………………………………………………..…………………_…………………………………………………

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

…………..…………………_d)Findthepercentagebymassofsodiumsulphateandpercentageofsodium

hydroxideinthemixture.

(Na=23,O=16,H=1).
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………………………………………………………………………………………………..……………………………………………………

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

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

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

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

……………………………………..…………………_…………………………………………………………………………………………

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

……………………………………………………………………………………..…………………_

WATEROFCRYSTALLISATION

1. Youareprovidedwiththefollowing

BA1ismadebydissolving28.6gofhydratedsodiumcarbonateNa2CO3.nH2Oinonelitre.

BA2is0.2M Hydrochloricacid.Inthisexperiment,youarerequiredtodeterminethevalueofn(water

ofcrystallization)inhydratedsodiumcarbonate.

Procedure:pipette20or25cm3ofBA1intoaconicalflask,add2dropsofmethylorangeindicatorthen

titratethemixturewithBA2fromtheburetteuntiltheendpointisreached.Recordyourresultsin

thetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused...........................cm3

FinalBurettereadingcm3

InitialBurettereadingcm3

VolumeofBA2usedcm3

TitrevaluesofBA2...........................,.................................

AveragevolumeofBA2.....................................................

d)FindthenumberofmolesofBA2thatreacted

.....................................................................................................................

.....................................................................................................................
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.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

e)WritetheequationforthereactionbetweenBA1andBA2

.....................................................................................................................

....................................................................................................................

.....................................................................................................................

f) Determinetheconcentrationofsodiumcarbonateinmolesperlitre

.....................................................................................................................

.....................................................................................................................

....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

g)DeducetherelativeformulamassofHydratedsodiumcarbonateNa2CO3.nH2OandHencefindthe

valueofninthesalt (Na=23,C=12,O=16,H=1)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.........................................................................................................................

2.Youareprovidedwiththefollowing

BA1ismadebydissolving14.3gofhydratedsodiumcarbonateNa2CO3.nH2Oin500cm3ofwatertomakea

solution.

BA2is0.2M Hydrochloricacid.Inthisexperiment,youarerequiredtodeterminethevalueofn(water

ofcrystallization)inhydratedsodiumcarbonate.
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Procedure:pipette20or25cm3ofBA1intoaconicalflask,add2dropsofmethylorangeindicatorthen

titratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyourresultsin

thetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused.........................

cm3

FinalBurretereadingcm3

InitialBurettereadingcm3

VolumeofBA2usedcm3

TitrevaluesofBA2...........................,.................................

AveragevolumeofBA2.....................................................

a)FindthenumberofmolesofBA2thatreacted

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

b)WritetheequationforthereactionbetweenBA1andBA2

.........................................................................................................................

.....................................................................................................................

c)Determinetheconcentrationofsodiumcarbonateinmolesperlitre

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................
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d)DeducetherelativeformulamassofHydratedsodiumcarbonateNa2CO3.nH2OandHencefindthe

valueofninthesalt (Na=23,C=12,O=16,H=1)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.........................................................................................................................

3.Youareprovidedwiththefollowing

BA1ismadebydissolving7.15gofthehydratedsodiumcarbonateNa2CO3.nH2Oin250cm3ofwaterto

makeasolution.

BA2is0.2M Hydrochloricacid.Inthisexperiment,youarerequiredtodeterminethevalueofn(water

ofcrystallization)inhydratedsodiumcarbonate.

Procedure:pipette20or25cm3ofBA1intoaconicalflask,add2dropsofmethylorangeindicatorthen

titratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyourresultsin

thetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused.........................cm3

FinalBurretereadingcm3

InitialBurettereadingcm3

VolumeofBA2usedcm3

TitrevaluesofBA2...........................,.................................

AveragevolumeofBA2.....................................................

a)FindthenumberofmolesofBA2thatreacted

.....................................................................................................................

.....................................................................................................................
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.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

b)WritetheequationforthereactionbetweenBA1andBA2

.....................................................................................................................

............................................................................................................

.....................................................................................................................

c)Determinetheconcentrationofsodiumcarbonateinmolesperlitre

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

d)DeducetherelativeformulamassofHydratedsodiumcarbonateNa2CO3.nH2OandHencefindthe

valueofninthesalt (Na=23,C=12,O=16,H=1)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.........................................................................................................................

4.Youareprovidedwiththefollowing

BA1is0.2M sodiumhydroxidesolution.

BA2ismadebydissolving12.6gofhydratedacidH2CO4.XH2Oinonelitre.

InthisexperimentyouarerequiredtodeterminethevalueofX(waterofcrystallization)intheacid
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Procedure:pipette20or25cm3ofBA1intoaconicalflask,add2dropsofphenolphthalein indicator

thentitratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyourresults

inthetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused.......................cm3

FinalBurretereadingcm3

InitialBurettereadingcm3

VolumeofBA2usedcm3

TitrevaluesofBA2...........................,.................................

AveragevolumeofBA2.....................................................

a)DeterminethenumberofmolesofsodiumhydroxideisBA1

used ................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

b)WritetheequationforthereactionbetweenBA1andBA2

.....................................................................................................................

..................................................................................................................

.....................................................................................................................

c)Determinetheconcentrationoftheacidinmolesperdm3(molarity)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................
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d)Findthemassofonemoleofthehydratedacid(molecularweight)andhencededucethevalueof

Xintheacid.(H=1C=12,O=16)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.........................................................................................................................

5. Youareprovidedwiththefollowing

BA1is0.2M sodiumhydroxidesolution.

BA2ismadebydissolving6.3gofhydratedacidH2C2O4.XH2Oin500cm3ofwatertomakeasolution.

InthisexperimentyouarerequiredtodeterminethevalueofX(waterofcrystallization)intheacid

Procedure:pipette20or25cm3ofBA1intoaconicalflask,add2dropsofphenolphthalein indicator

thentitratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyourresults

inthetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused____________________cm3

FinalBurretereadingcm3

InitialBurettereadingcm3

VolumeofBA2usedcm3

TitrevaluesofBA2...........................,.................................

AveragevolumeofBA2.....................................................

e)DeterminethenumberofmolesofsodiumhydroxideisBA1used

................................................................................................................

.....................................................................................................................

.....................................................................................................................

..................................................................................................................
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.....................................................................................................................

f) WritetheequationforthereactionbetweenBA1andBA2

.....................................................................................................................

.....................................................................................................................

....................................................................................................................

g)Determinetheconcentrationoftheacidinmolesperdm3(molarity)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

h)Findthemassofonemoleofthehydratedacid(molecularweight)andhencededucethevalueof

Xintheacid.(H=1C=12,O=16)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

..................................................................................................................

6.Youareprovidedwiththefollowing

BA1is0.2M sodiumhydroxidesolution.BA2ismadebydissolving3.15gofhydratedacidH2C2O4.XH2O

in250cm3ofwatertomakeasolution..

InthisexperimentyouarerequiredtodeterminethevalueofX(waterofcrystallization)intheacid

Procedure:pipette20or25cm3ofBA1intoaconicalflask,add2dropsofphenolphthalein indicator

thentitratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyourresults
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inthetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused____________________cm3

FinalBurretereadingcm3

InitialBurettereadingcm3

VolumeofBA2usedcm3

TitrevaluesofBA2...........................,.................................

AveragevolumeofBA2.....................................................

i)DeterminethenumberofmolesofsodiumhydroxideisBA1

used ................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

j)WritetheequationforthereactionbetweenBA1andBA2

.....................................................................................................................

....................................................................................................................

.....................................................................................................................

k)Determinetheconcentrationoftheacidinmolesperdm3(molarity)

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

l) Findthemassofonemoleofthehydratedacid(molecularweight)andhencededucethevalueof

Xintheacid.(H=1C=12,O=16)
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.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

....................................................................................................................

MOLERATIO

1. Youareprovidedwiththefollowing

BA1is0.1M solutionofbaseQ

BA2is0.05M solutionofanacidP

InthisexperimentyouarerequiredtodeterminethemoleratiobetweenQandP.(stochiometry).

Procedure:pipette20or25cm3ofBA1intoaconicalflaskandadd2dropsofphenolphthalein indicator

thentitratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyourresults

inthetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused...........................cm3

FinalBurretereadingcm3

InitialBurettereadingcm3

VolumeofBA2usedcm3

TitrevaluesofBA2...........................,.................................

AveragevolumeofBA2.....................................................

a)FindthenumberofmolesofQinBA1thatreacted

.....................................................................................................................................

.....................................................................................................................................
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.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

b)findthenumberofmolesofPinBA2

....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

c)determinethemoleratiobetweenQandP

....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

2.Youareprovidedwiththefollowing

BA1is0.2M solutionofbaseR

BA2ismadebydissolving9.8gofanacidKinonelitre.

InthisexperimentyouarerequiredtodeterminethemoleratiobetweenQandP.(stoichiometry).

Procedure:pipette20or25cm3ofBA1intoaconicalflaskandadd2dropsofphenolphthaleinindicator

thentitratethemixturewithBA2fromtheburreteuntiltheendpointisreached.Recordyourresults

inthetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipetteused...........................cm3

FinalBurretereadingcm3

InitialBurettereadingcm3

VolumeofBA2usedcm3
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TitrevaluesofBA2...........................,.................................

AveragevolumeofBA2.....................................................

a)FindthenumberofmolesofRinBA1thatreacted

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

b)findthenumberofmolesofKinBA2

....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

c)determinethemoleratiobetweenRandK

....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................
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BASICITYOFANACID

1. Youareprovidedwiththefollowing

BA1is0.1M sodiumhydroxidesolution

BA2is0.05M solutionofanacidHnX.

InthisexperimentyouarerequiredtodeterminetheBasicityofanacid(valueifn)inHnX.

Procedure;Pippete20or25cm3ofBA1intoaconicalflaskadd2dropsofphenolphthalein

indicatorthentitrateitwithBA2fromtheBurreteuntiltheendpointisreached,Recordyour

resultsinthetablebelowandrepeattitrationuntilyouobtainconsistentresults.

VolumeofthePippete...........................

FinalBurretereadingcm3

InitialBurretereadingcm3

VolumeofBA2usedcm3

LitervaluesofBA2 ...........................,.........................

AveragevolumeofBA2 .....................................................

FindthenumberofmolesofSodiumhydroxideinBA1thatreacted

................................................................................................................................

................................................................................................................................
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................................................................................................................................

................................................................................................................................

................................................................................................................................

b)Findthenumberofmolesoftheacidthatreacted.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

c)Findthevalueofnintheacid.

................................................................................................................................

................................................................................................................................

................................................................................................................................

..............................................................................................................................

2.Youareprovidedwiththefollowing

BA1is0.2M sodiumhydroxidesolution

BA2is0.1M solutionofanacidHnX.

InthisexperimentyouarerequiredtodeterminetheBasicityofanacid(valueifn)inHnX.

Procedure;pipette20or25cm3ofBA1intoaconicalflaskadd2dropsofphenolphthalein

indicatorthentitrateitwithBA2fromtheBurreteuntiltheendpointisreached,Recordyour

resultsinthetablebelowandrepeattitrationuntilyouobtainconsistentresults.

Volumeofthepipette..........................

FinalBurretereadingcm3

InitialBurretereadingcm3
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VolumeofBA2usedcm2

LitervaluesofBA2 ...................,............................

AveragevolumeofBA2 ................................

FindthenumberofmolesofSodiumhydroxideinBA1thatreacted

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

b)Findthenumberofmolesoftheacidthatreacted.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

c)Findthevalueofnintheacid.

................................................................................................................................

................................................................................................................................

................................................................................................................................

..............................................................................................................................

3.Youareprovidedwiththefollowing

BA1is0.3M sodiumhydroxidesolution



34

BA2is0.2M solutionofanacidHnX.

InthisexperimentyouarerequiredtodeterminetheBasicityofanacid(valueifn)inHnX.

Procedure;Pippete20or25cm3ofBA1intoaconicalflaskadd2dropsofphenolphthalein

indicatorthentitrateitwithBA2fromtheBurreteuntiltheendpointisreached,Recordyour

resultsinthetablebelowandrepeattitrationuntilyouobtainconsistentresults.

VolumeofthePippete...........................

FinalBurretereadingcm3

InitialBurretereadingcm3

VolumeofBA2usedcm2

LitervaluesofBA2 ......................,...............................

AveragevolumeofBA2 ...........................................

FindthenumberofmolesofSodiumhydroxideinBAA1thatreacted

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

b)Findthenumberofmolesoftheacidthatreacted.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................
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c)Findthevalueofnintheacid.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................
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THERMOCHEMISTRY

DeterminationofmolarenthalpyofneutralizationofhydrochloricacidbyNaOHsolution

NOTE:molarenthalpyofneutralizationistheheatchangewhichoccurswhenonemoleofwateris

formed.Whenonemoleofhydroxideionfromanalkalireactswithonemoleofhydrogenionfroman

acid.

Youareprovidedwithsolutions

BA1whichis0.05M sodiumhydroxidesolution

BA2whichis0.5M hydrochloricacidsolution

Method

 Pipette20.0or25.0cm3ofBA1intoaconicalflask

 Add5cm3ofhydrochloricacidfromtheburrete,stirthemixtureusingathermometerandnote

thefinaltemperatureofthemixture

 Repeatthesteps1and2using10,15,20,25,30and35cm3ofhydrochloricacid

 Recordyourresultsinthetablebelowincludingtheinitialtemperatureofhydrochloricacid.

Results

Volumeofpipetteused......25.0cm3...............

InitialtemperatureofHCl23.00C

VolumeofHCladded(cm3) 0 5 10 15 20 25 30 35

VolumeofNaOHadded(cm3) 25 25 25 25 25 25 25 25

Finaltemperatureofmixture(0C) 23.3 24.0 24.6 25.3 25.8 26.4 25.7 25.2

i) Fromthetable,determinethevolumeofHClrequiredtocompletelyneutralizetoNaOH,

statethetemperatureatthepointofcompleteneutralize25.00cm3

ii) Calculatethetemperatureriseatthepointofneutralization

iii) Inthetable,beforeaddinganyacid,iewhenvolumeofHCliszero,thetemperature

recordedistheinitialtemperatureofNaOH

iv) Calculatetheheatgainedbythemixture

v) DeterminethemolesofHCLthatreacted

vi) DeterminethemolarenthalpyofneutralizationofHCl
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RATESOFREACTIONS

Toinvestigatetheeffectofconcentrationontherateofreactionbetweendilutehydrochloricacid

andsodiumthiosulphatesolution

Requirements

2M HClinaburette

0.15M sodiumthiosulphate

Stopclock

Procedure

i) Markalargecross(x)onapieceofwhitepaper

ii) Pour50cm3of2M HClfromtheburetteintothebeakerscontainingsodiumthiosulphate

solutionandimmediatelystartastopclock

iii) Lookthroughthesolutionintheflaskatthecrossandnotethetimetakenforthecrossto

disappear

iv) Repeattheexperimentusingdifferentvolumesofthiosulphateasshownandmakingsurethat

thevolumesareadjustedwithdistilledwater.

Table

Volumeof

sodium

thiosulphatecm3

Volumeofwater

added

Volumeofacid Timet/s 1/t(s-1)

50 0 50

40 10 50

30 20 50

20 30 50

10 40 50

Question
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a)Plotagraphofvolumeofthiosulphate(y-axis)against (x-axis)

b)UseyourgraphtoexplainhowtherateofreactiondependsontheconcentrationofS2O3
2-

c)Inthisexperiment isusedasameasureoftherateofreaction.Explainhow.

NB:0.15M NaS2O3ispreparedbydissolving37.2gofthesaltindistilledwaterandthesolution

madeto1000cm3

QUALITATIVEANALYSIS

Qualitativeanalysisisthesystematicidentificationofchemicalconstituentsofaparticularsubstance

informofions(cationsandanions)

Cationscarrypositivecharges

Anionscarrynegativecharges

COMMONCATIONSIDENTIFIED

a)Transitionmetalions

TheseappearascolouredCationsandinclude:-

Fe3+,Fe2+,Cu2+

b)Non-colouredCations

Zn2+,Pb2+,Mg2+,Al3+,NH4
+,Ca2+

COMMONANIONSIDENTIFIED

SO4
2-,CO3

2-,Cl,NO3
-,SO3

2-

PRELINARYTEST

SOLIDS

Table1

OBSERVATION INFERENCE

Blackcolour Anoxideorsulphide

Yellowcolour Lead oxideoriron salt

Greencolour Iron orcopper salt
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Bluecolour Iron orcopper salt

Smellofammonia Ammoniumsalt

Smellofhydrogensulphide Sulphide

Smellofsulphurdioxide sulphite

deliquescent Chlorideornitrate

FLAMETESTS

Placelittleofthesubstanceonawatchglass,moistenitwithpureconcentratedhydrochloricacid,and

heatlittleonacleanplatinumoralchromewire.Notethecolouroftheflameifyouthinkpotassiumis

presentatflamethroughglass.

Table2

OBSERVATION INFERENCE

Brilliantyellow Sodium

Red Calcium

Blue Lead

Blue-green Copper

Lilac(crimsonthrublueglass) Potassium

ACTIONOFHEATONSOLID

Table3

OBSERVATION DEDUCTION

I) Colourlessliquidwhichturnsanhydrouscopper(II)

sulphateblueformsoncoolerpartsofthetube

Solidcontainswaterof

crystallizationofhydrated

salt

II) Whitesublimateforms NH4
+ present

III) Crackingsoundismade Pb2+

IV) Residueyellowwhenhotandwhiteoncooling ZnO

V) Residueyellowwhenhotandcolourpersistson

cooling

PbO
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VI) Residueblack CuO,FeO,NiOsuspected

GAS

Table4

GAS COLOUR SMELL ACTIONWITH

SPLINT

LITMUS

Chlorine Greenish

Yellow

Irritating

characteristic

Doesn’tburnor

support

combustion

TurnRedthen

isbleached

Hydrogen

chlorideor

(bromine)

Colourless

mistyfumesin

dampair

Irritating Doesn’tburnor

support

combustion

Red

Nitrogen

dioxide

Reddishbrown Irritating

characteristic

Doesn’tburnor

support

combustion

Red

Nitricacid

vapour

Paleyellow

fumes

Irritating Splitburns Red

Sulphurdioxide Whitefumes Irritating Doesn’tburnor

support

Red

GAS COLOUR SMELL ACTIONWITH

SPLINT

LITMUS

Hydrogen

sulphide

None Rotteneggs Burnswithblue

flame,

depositing

yellowsulphur

oncoldsurface

Faintred

Ammonia None Chocking

characteristics

Doesn’tburnor

support

combustion

Blue

Hydrogen None None(ifpure) Burnswithblue None
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flameifmixed

withair

Oxygen None None Relightsglowing

splint

None

Carbondioxide None Faint(noteasy

todetect)

Doesn’tburnor

support

combustion

Red

Watervapour None None Doesn’tburnor

support

combustion

None

Nitrogen None None Doesn’tburnor

support

combustion

None

NB:Youareadvisedtotestforgaswhenever;

i) Youheatthesolid

ii) Youaddsodiumhydroxidesolutiontosampleandheat

iii) Youaddacidtothesample

DISSOLVING ASOLIDINWATER

Itisimportanttoobservewhetherthesubstanceissoluble,partiallysolubleorinsolubleinwater.

Ifthesubstanceisinsolubleorpartiallysolublethenfilteringisdone.

Soluble Insolubleorpartiallysoluble

Allnitrates

Allcommonchlorides AgClandPbCl2(PbCl2 isinsolubleinhot

wateroronwarming)

Allcommonsulphates BaSO4,PbSO4,CaSO4 issparinglysoluble

K2CO3,Na2CO3,(NH4)2CO3 Allcommoncarbonatesareinsoluble.

Example

Observation Deduction

Soliddissolvesformingacolourless

solution

Al3+,Zn2+,Mg2+,NH4
+

Soliddissolvesformingagreenorpale Fe2+,Cu2+present
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greensolution

Soliddissolvesformingabluesolution Cu2+present

DISSOLVING ASOLIDINWATERANDFILTER

Inthiscase,youstatethecolourofresidueandfiltrate

a)Filtrate

Table5

OBSERVATION DEDUCTION

Filtrateiscolourless(notcolourless

solutionorsuspension)

Al3+,Zn2+,Pb2+,Mg2+,Cal2+ orBa2+ present

Ba2+,present

Filtrateisblue Cu2+ present

Filtrateisgreen Cu2+,Fe2+ present

Filtrategreen,turnbrown/yellowat

surfaceonstanding

Fe2+,present,oxidizedtoFe3+

Filtrateisbrown/yellow Fe3+,present

Residue

Table6

OBSERVATION DEDUCTION

Residueiswhite(notwhitesolutionor

suspension)

Al3+,Zn2+,Pb2+,Mg2+ present

Residueisblue Cu2+ present

Residueisgreen Cu2+,Fe2+ present

Residuegreen,turnbrown/yellowat

surfaceonstanding

Fe2+,present,oxidizedtoFe3+

Residueisbrown/yellow Fe3+,present
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REACTIONWITHSODIUM CARBONATESOLUTION

Table7

OBSERVATION DEDUCTION

Noobservablechange Pb2+,present

Whiteprecipitateformsandacolourlessacidic

gaswhichturnslimewatermilkyisgivenoff

ThegasisCO2

ThereforeAl3+ confirmedpresent

Acolourlessgaswhichturnsredlitmuspaperblue

isgivenoff(onwarmingorcold)NB.Hereno

pptisformed

ThegasisNH3

ThereforeNH4 confirmedpresent

Whiteprecipitateisformed Zn2+,Mg2+,(Ca2+,Ba2+)present

Blue/dirtyblueprecipitateturnsblackonheating Cu2+ confirmedpresent

Redbrown/rustbrownprecipitateformsanda

colourlessacidicgaswhichturnslimewatermilky

isgivenoff

ThegasisCO2

ThereforeFe2+,confirmedpresent

Greenprecipitateforms,insolubleinexcess(No

effervescence)

Fe2+ confirmedpresent

ACTIONOFSODIUM HYDROXIDESOLUTION

Thistestsforcationsonly

Table8

OBSERVATION DEDUCTION

Whiteprecipitate,insolubleinexcess

Ca2+,Mg2+ present

Whiteprecipitatesolubleinexcessforming

colourlesssolution

Pb2+,Zn2+,Al3+present

Blueprecipitate,insolubleinexcess,or

pptturnsblackonheating

Cu2+ present

Greenprecipitate,insolubleinexcess,or Fe2+,present,oxidizedtoFe3+



44

pptturnsbrownonaddinghydrogen

peroxide,turnsbrownonstanding

Darkbrownprecipitate,insolubleinexcess Fe3+,present

Noobservablechange,onwarminga

colourlessgaswhichturnsredlitmusblue

evolved(ammoniagas)

NH4
+,present

NB: Hydroxidesoflead,zincandaluminumdissolveinexcesssodiumhydroxidesolution.

Pb
2+

(aq)+ (aq) Pb(OH)2(s) White

Pb(OH)2(S)+ (aq) Pb(OH)4
2-

(aq) plumbateion

Zn(OH)2(S) White

Zn(OH)2(S)+ (aq) Zn(OH)4
2-

(aq) Zincate ion

Al
3+

(aq)+ (aq) Al(OH)2(s) White

Al(OH)3(S)+ (aq) Al(OH)4
-
(aq) Aluminiumion

Ca
2+

(aq)+ (aq) Ca(OH)2(s) White

Cu
2+

(aq)+ (aq) Cu(OH)2(s) Blue

Fe
3+

(aq)+ (aq) Fe(OH)3(s) Brown/yellow

NH4
+
(aq)+ (aq) warm NH3(g)+H2O(I)

Fe
3+

(aq)+ (aq) Fe(OH)2(s) Green

ACTIONSWITHAMMONIASOLUTION

Note:Ammoniasolutiontestforonlycations

Table9

OBSERVATION DEDUCTION

Whiteprecipitateformed,insolublein

excess

Al3+,Pb2+,Mg2+Confirmedpresent

Whiteprecipitateformssolubleinexcess Zn2+,Confirmedpresent



45

Paleblue/blueprecipitateformedsoluble

inexcessalkali,formingadeepblue

solution

Cu2+,Confirmedpresent

Dirty/darkgreenprecipitateformed

insolubleinexcessalkali,precipitateturns

brownonstanding

Fe2+,confirmpresentbeingoxidizedto

Fe3+

Rustbrownprecipitateforms,insolublein

excessammoniasolution

Fe3+,Confirmedpresent

Copper Hydroxidedissolveinexcessaqueousammoniatocomplexcompounds.

Cu(OH)2(S)+4NH3(aq) Cu(NH3)4
2+

(aq)+2OH(aq)

Zn(OH)2(S)+4NH3(aq) Zn(NH3)4
2+

(aq)+2OH(aq

Tetra-aminecopper andtetra-aminezincions

ACTIONOFDILUTEHYDROCHLORICACID

Addcolddilutehydrochloricacidtothesolidsubstanceinatesttube.Ifthereisnoreaction,warm

gently.

Table10

OBSERVATION INFERENCE

Colourlessacidicgaswhichturnslime

watermilkyevolved

ThegasisCO2

CO3
2-confirmedpresent

Sulphurdioxide sulphite

Hydrogensulphide Sulphide

CO3
2-

(s) +2H+
(aq) CO2(g)+H2O(I)

SO3
2-

(s) +2H+
(aq) SO2(g)+H2O(I)

S2-
(s) +2H+

(aq) H2S(g)

ADDITIONOFLEADNITRATEORETHANOATESOLUTION

Note:Thesereagentsconfirmthepresenceof SO4
2-

,CO
2-

C ions
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Table11

OBSERVATION DEDUCTION

Whiteprecipitate forms,dissolvesonheatingandre-

precipitateoncooling
C ionconfirmedpresent

Whiteprecipitateforms(noeffectonheating),which

dissolvesinnitricacidformingacolourlesssolution

witheffervescenceofacolourlessacidicgaswhichturns

limewatermilky

ThegasisCO2

CO3
2-ions

Whiteprecipitateforms(noeffectonheating)whichis

insolubleinnitricacid

SO4
2-confirmedpresent

REACTIONWITHPOTASSIUM IODIDESOLUTION

Table12

OBSERVATION DEDUCTION

Yellowprecipitateformed Pb2+confirmedpresent

Brownprecipitateforms(formblue

solution)

Cu2+confirmedpresent

CONFIRMATORYTESTSFORCATIONS

TEST OBSERVATION CATION

CONFIRMED

PRESENT

Add1cm3ofdiluteNaOHsolutionandwarm Acolourlessgaswhichturns

redlitmuspaperblueis

givenoff

NH4
+ present

AddNH3solutiondropwiseuntilin

excess

Whiteprecipitateforms

whichdissolvesinexcess

alkaliformingacolourless

solution

Zn2+ present

AddfewdropsofPotassiumhexacyano

ferrate solution

Whiteprecipitateforms Zn2+ present



47

Add2-3dropsofNa2CO3solution Whiteprecipitateforms Zn2+ present

Add1cm3ofdiluteHClacid Whiteprecipitatesoluble

onheating andre-appears

oncooling

Pb2+present

Add3dropsofPotassiumIodideSolution Yellowprecipitateforms Pb2+present

AdddiSodiumhydrogenphosphate

solution

Whitegelatinous

precipitateforms

Al3+present

Adddiluteammoniumsolutionand

ammoniumchloridesolutionfollowedbya

littlediSodiumHydrogenphosphate

solution

Awhitecrystalline

precipitateforms

Mg2+present

SUMMARYOFCONFIRMATORYTESTSFORFe2+,Fe3+ANDCu2+

Fe2+ Fe3+ Cu2+

Add3dropsofPotassium

hexacyanoferrate

solution

Darkblue

precipitate

darkblue

precipitate

darkbrown

precipitate

Add

Potassium/sodium/ammonium

thiocyanatesolution

Deepred/bloodred

solutonforms

Addsodiumcarbonate

solution

Dirtygreen

precipitateinsoluble

inexcessalkali

Rustbrown

precipitateinsoluble

inexcessinalkali

Blueprecipitate

solubleinexcess

alkaliformingdeep

bluesolution

addsodiumcarbonate greenprecipitate brownprecipitate Blueprecipitate
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solution witheffervescence

ofCO2 gas

turnsblackon

heating

CONFIRMATORYANALYSISTESTFORANIONS

ION TEST OBSERVATION

SO3
2- Tothesolutionadddilute

HClandwarm

Colourlessgasevolvedwhich

turnsacidifiedpotassium

dichromatesolutionfrom

yellowtogreen

CO3
2- AddHClorHNO3orH2SO4 Effervescenceofacolourless

gasthatturnslimewater

milky

NO3
- AddconcentratedSulphuric

acidandcoldfreshly

preparedaqueousIron

sulphatesolution

Tothecoldsolutionadda

fewCopperturningsand

thenconcentratedSulphuric

acidandwarm

Brownringformedatthe

interface

Bluesolutionformsand

brownfumesaregivenoff

Tothesolutionadddilute

NitricacidandthenSilver

Nitratesolutionfollowedby

diluteAmmoniasolutionand

shake

Awhitepptisformed

insolubleintheacid.Which

dissolvesaqueousammonia

formingacolourless

solution

SO4
2- Tothesolutionaddfew

dropsacidifiedaqueous

BariumNitrate.Tothe

Whitepptisformed

insolubleintheacid
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solutionadddilute

Hydrochloricacidthen

Bariumchloridesolution

Whitepptinsolubleinthe

acid

HOW TODIFFERENTIATEBETWEENCO3
2-ANDHCO3-

Tothesolutionaddfewsolidsof

MagnesiumSulphate

a)Whitepptsolubleindicatesthat

HCO3ionsarepresent

b)Whitepptinsolubleindicatesthat

CO3
2-ionsarepresent

Table13

TEST OBSERVATION DEDUCTION

AdddiluteHClacid,HNO3

orH2SO4

Effervescenceofacolourless

acidicgaswhichturnslime

watermilky

ThegasisCO2

CO3
2-confirmedpresent

Addbariumchloridethen

diluteHNO3

Whiteprecipitatesolublein

HNO3withEffervescenceof

acolourlessacidicgasthat

turnslimewatermilky

ThegasisCO2

CO3
2-confirmedpresent

Addbariumchloridethen

diluteHClacid

Whiteprecipitatesolublein

HNO3withEffervescenceof

acolourlessacidicgasthat

turnslimewatermilky

ThegasisCO2

CO3
2-confirmedpresent

Addleadnitrateorlead Whiteprecipitatesolublein ThegasisCO2
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ethanoatesolution,then

diluteHNO3

HNO3withEffervescenceof

acolourlessacidicgasthat

turnslimewatermilky

CO3
2-confirmedpresent

Addleadnitrateororlead

ethanoatesolution,then

dilutenitricacid

Whiteprecipitateinsoluble

innitricacid

SO4
2-confirmedpresent

Addleadnitratesolution

thendilutehydrochloric

acid

Whiteprecipitateinsoluble

inhydrochloricacid

SO4
2-confirmedpresent

Adddilutenitricacidthen

afewdropsofsilver

nitratesolutionfollowedby

diluteammoniumsolution

hydrochloricacid

Whiteprecipitateinsoluble

innitricacid
confirmedpresent

Toasolidsample,add

concentratedH2SO4 andheat

Effervescenceoccurswith

mistyfumeswhichturnblue

litmuspaperredandform

densewhitefumeswhichare

ammonia

confirmedpresent

TEST OBSERVATION DEDUCTION

Addequalvolumeoffreshly

preparediron sulphate

solutionthenthetubeistilted

andconcentratedsulphuricacid

addeddownthesideofthe

tubes

Twoseparatelayersforma

brownringappearbetweenthem

NO3
-confirmed

present

Heatthesolidsamplewith

concentratedsulphuricacid

Brownfumes(ofnitrogen

dioxide)forms

NO3
-confirmed

present

Addmagnesiumsulphatesolution

(ormagnesiumchloridesolution

andboil)

Noobservablechangebuton

boilingawhiteprecipitate

forms.NB:CO3
2-formswhitein

cold

HCO3
-confirmed

present
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1.YouareprovidedwithsubstanceQwhichcontainstwocationsandtwoanions.Youarerequiredto

carryoutthegiventeststoidentifythemandanygas(es)evolved.Recordyourobservationsand

deductioninthetablebelow.

Test Observation Deduction

a)HeataspatulaendfulofQin

adrytesttubetoconstant

mass.Oruntilthereisno

furtherchange.

b)Toanotherspatulaendfulof

Qputintoatesttubeadd

about5cm3ofdistilledwater,

shakewell,filter,andkeep

boththeresidueandthe

filtration.
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c)Dividethefiltrateinto

fiveparts

i)Tothefirstpartaddsodium

hydroxidesolutiondrop

wiseuntilinexcess

ii) Tothesecondpartadd

aqueousammoniasolution

dropwiseuntilinexcess.

iii) Tothethirdpartaddlead

(ll)nitratesolution

iv) Tothefourthpartadd

lead(ll)nitratesolution

followedbydilutenitric

acid
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v)Tothefifthpartcarryouta

testofyourownchoiceto

identifytheAnionsinthe

filtration.

………………………………………

………………………………………

………………………………………

………………………………………

d)Totheresidueputintothetest

tubeadddilutenitricaciduntil

thereisnofurtherchange

Thendividetheresultantsolution

intotwoparts

i)Tothefirstpartaddsodium

hydroxidesolutiondropwiseuntil

inexcess.

d)ii)Tothesecondpartaddaqueous

ammoniasolutiondropwiseuntilin

excess.
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CationsinQ.......................,..........................

AnionsinQ.......................,.........................

2)YouareprovidedwithsubstancesXwhichcontainstwocationsandtwoanions.Youarerequiredto

carryoutthegiventeststoidentifythemandanygase(s)evolved.Recordyourobservationsand

deductionsinthetablebelow.

Test Observation Deduction
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a)Heataspatulaend

fullofXinadry

testtubeto

constantmasor

untilthereisno

furtherchange.

b)Toanotherspatula

endfulofXputin

toatesttubeadd

about5cm3of

distilledwater,

shakewell,filter,

andkeepboththe

residueandthe

filtration.

c)Dividethefiltrate

intofivepartsi)

Tothefirstpart

addsodium

hydroxidesolution

dropwiseuntilin

excess
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ii) Tothesecondpartadd

aqueousammoniasolutiondrop

wiseuntilinexcess.

iii)Tothethirdpartadd

lead(ll)nitratesolution

(iv)Tothefourthpartadd

lead(ll)nitratesolution

followedbydilutenitricacid.

(v)Tothefifthpartcarryout

atestofyourchoiceto

identifytheAnionsinthe

filtration

……………………………………………

………………………

……………………………………………
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………………………

……………………………………………

………………………

(d)Totheresidueputinto

thetesttubeadddilutenitric

aciduntilthereisnofurther

change.Thendividethe

resultantsolutionintwo

parts.

i)Tothefirstpartaddsodium

hydroxidesolutiondropwise

untilinexcess

d)Tothesecondpartadd

aqueousammoniasolutiondrop

wiseuntilinexcess

CationsinX ...................,......................

AnionsinX..........................................
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3)YouareprovidedwithsubstancesYwhichcontainstwocationsandtwoanions.Youarerequiredto

carryoutthegiventeststoidentifythemandanygase(s)evolved.Recordyourobservationsand

deductionsinthetablebelow.

Test Observation Deduction

a)Heataspatulaendfull

ofYinadrytesttube

toconstantmassoruntil

thereisnofurther

change.

b)Toanotherspatulaendful

ofYputintoatest

tubeaddabout5cm3of

distilledwater,shake

well,filter,andkeep

boththeresidueandthe

filtration.
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c)Dividethefiltrateinto

fivepartsi)Tothe

firstpartaddsodium

hydroxidesolutiondrop

wiseuntilinexcess

ii) Tothesecondpartaddaqueous

ammoniasolutiondropwiseuntil

inexcess.

iii)Tothethirdpartaddlead(ll)

nitratesolution
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(iv)Tothefourthpartaddlead

(ll)nitratesolutionfollowedby

dilutenitricacid.

(v)Tothefifthpartcarryouta

testofyourchoicetoidentifythe

Anionsinthefiltration

………………………………………

………………………………………

………………………………………

………………………………………

(d)Totheresidueputintothe

testtubeadddilutenitricacid

untilthereisnofurtherchange.

Thendividetheresultantsolution

intwoparts.

i)Tothefirstpartaddsodium

hydroxidesolutiondropwiseuntil

inexcess
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d)(II)Tothesecondpartadd

aqueousammoniasolutiondropwise

untilinexcess

CationsinY ........................,.........................

AnionsinY...............................

4)YouareprovidedwithsubstancesW whichcontainstwocationsandtwoanions.Youarerequiredto

carryoutthegiventeststoidentifythemandanygase(s)evolved.Recordyourobservationsand

deductionsinthetablebelow.

Test Observation Deduction
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a)Heataspatulaendfull

ofW inadrytesttube

toconstantmassoruntil

thereisnofurther

change.

b)Toanotherspatulaendful

ofW putintoatest

tubeaddabout5cm3of

distilledwater,shake

well,filter,andkeep

boththeresidueandthe

filtration.

c)Dividethefiltrateinto

fivepartsi)Tothe

firstpartaddsodium

hydroxidesolutiondrop

wiseuntilinexcess
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ii) Tothesecondpartaddaqueous

ammoniasolutiondropwiseuntil

inexcess.

iii)Tothethirdpartaddlead(ll)

nitratesolution

(iv)Tothefourthpartaddlead

(ll)nitratesolutionfollowedby

dilutenitricacid.

(v)Tothefifthpartcarryouta

testofyourchoicetoidentifythe

Anionsinthefiltration

………………………………………

………………………………………

…………………………………………………
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……………………………

(d)Totheresidueputintothe

testtubeadddilutenitricacid

untilthereisnofurtherchange.

Thendividetheresultantsolution

intwoparts.

i)Tothefirstpartaddsodium

hydroxidesolutiondropwiseuntil

inexcess

d)(II)Tothesecondpartadd

aqueousammoniasolutiondropwise

untilinexcess

CationsinW ..................,..........................

AnionsinW......................................

5)YouareprovidedwithsubstancesPwhichcontainstwocationsandtwoanions.Youarerequiredto

carryoutthegiventeststoidentifythemandanygase(s)evolved.Recordyourobservationsand

deductionsinthetablebelow.

Test Observation Deduction
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a)Heataspatulaendfullof

Pinadrytesttubeto

constantmassoruntil

thereisnofurtherchange.

b)Toanotherspatulaendful

ofPputintoatesttube

addabout5cm3ofdistilled

water,shakewell,filter,

andkeepboththeresidue

andthefiltration.

c)Dividethefiltrateinto

fivepartsi)Tothefirst

partaddsodiumhydroxide

solutiondropwiseuntil

inexcess

ii) Tothesecondpartaddaqueous

ammoniasolutiondropwiseuntilin

excess.
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iii)Tothethirdpartaddlead(ll)

nitratesolution

(iv)Tothefourthpartaddlead(ll)

nitratesolutionfollowedbydilute

nitricacid.

(v)Tothefifthpartcarryoutatest

ofyourchoicetoidentifytheAnions

inthefiltration

…………………………………………

……………………………………………………

……………………………………………………

……………………

…………………………………………

(d)Totheresidueputintothetest

tubeadddilutenitricaciduntil

thereisnofurtherchange.Then

dividetheresultantsolutionintwo

parts.

i)Tothefirstpartaddsodium

hydroxidesolutiondropwiseuntilin

excess
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d)(II)Tothesecondpartadd

aqueousammoniasolutiondropwise

untilinexcess

CationsinP.....................,............................

AnionsinP.........................................

6)YouareprovidedwithsubstanceAwhichcontainstwocationsandtwoanions.Youarerequiredto

carryoutthegiventeststoidentifythemanygase(s)evolved.Recordyourobservationanddeductions

inthetablebelow.

Test Observation Deduction

a)Heataspatulaendfulof

Ainadrytesttubeto

constantmass

b)Toanotherspatulaendful

ofAputintoatesttube

addabout5cm3of
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distilledwatershake

well,filter,andkeep

boththeresidueand

filtrate.

c)Dividethefiltrationin

tofourparts

i) Tothefirstpartadd

sodiumhydroxide

solutiondropwise

untilinexcess.

ii) Tothesecondpart

addammoniasolution

dropwiseuntilin

excess.

iii) Tothethirdpartadd

lead(ll)nitrate

solutionfollowedby

dilutenitricacid.

iv) Tothefourthpart

carryoutyourown

testofyourchoice

toidentifytheanion

inthefiltration.
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d)Totheresidueputinto

thetesttubeadddilute

nitricacidsolution

untilthereisnofurther

change.Dividethe

resultantsolutioninto

threeparts.

(i) Tothefirstpartadd

sodiumhydroxide

solutiondropwise

untilinexcess.

(ii) Tothesecondpart

addaqueousammonia

solutiondropwise

untilinexcess.

(iii) Tothethirdpart

carryoutyourown

testtoidentifythe

cationsinthe

residue.

CationsinA..................,...........................

AnionsinA.................................................

7)YouareprovidedwithsubstanceKwhichcontainsTWOcationsandtwoAnions.Youarerequiredto

carryoutthegiventeststoidentifythemandanygase(s)evolved.Recordyourobservationsand

deductionsinthetablebelow.

Test Observation Deduction
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a)HeatspatulaendfulofKin

adrytesttubetoconstant

mass.

b)Toanotherspatulaendfulof

Kputintoatesttubeadd

about5cm3ofwatershake

well,filterkeepboththe

residueandthefiltration

c)Dividethefiltrateinto

fourpartsaddsodium

hydroxidesolutionandheat.
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ii) Tothesecondpartaddlead(ll)

nitratesolutionfollowedbydilute

nitricacidsolution

iii)Tothethirdpartaddlead(ll)

nitratesolutionandwarmthe

mixture.

v) Tothefourthpart

carryoutyourowntest

toidentifytheanionin

thefiltration.

…………………………………………………

…………………………..

…………………………………………………

………………………….

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

d)Totheresidueputintoa

testtubeadddilutenitric

acidsolutionanddividethe

resultantsolutioninto

threeparts

i) Tothefirstpartadd

sodiumhydroxide

solutiondropwise

until inexcess

ii) Tothesecondpart

addaqueousammonia

solutiondropwise

untilinexcess
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iii) Tothethirdpart

carryoutyourown

testtoidentifythe

cationinthe

residue.

…………………………………………………

……………………………

…………………………………………………

……………………………

………………………………………

CationsinK..................,......................

AnionsinK...............................................

8)YouareprovidedwithsubstanceRwhichcontainstwocationsandtwoanions.Youarerequiredto

carryoutthegiventeststoidentifythemandanygase(s)evolved.Recordyourobservationand

deductionsinthetablebelow.

Test Observation Deduction

a)heataspatulaendfulofRina

drytesttube toconstantmass
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b)ToanotherspatulaendfulofRput

intoatesttubeaddabout5cm3of

water,shakewell,Filterandkeep

boththeresidueandthefiltration

c)Dividethefiltrationintofour

parts

i)addsodiumhydroxidesolution

andheat

ii)tothesecondpartaddlead

nitratesolutionfollowedbydilute

nitricacid

iii)Tothethirdpartaddlead

nitratesolutionandheat

iv)Tothefourthpartcarryoutyour

owntesttoidentifytheanionsin

thefiltration
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………………………………………

………………………………………

……………………………………………………

………………...........

Puttheresidueinthetesttubeadd

dilutenitricacidsolutionthen

Dividetheresultantsolutioninto

twoparts

Tothefirstpartaddsodium

hydroxidesolutiondropwiseuntil

inexcess

ii)Tothesecondpartaddaqueous

ammoniasolutiondropwiseuntilin

excess

CationsinR........................,...........................

AnionsinR............................................

9.YouareprovidedwithsubstanceQwhichcontainstwoCationsandoneanion.Youarerequiredto

carryoutthegiventeststoidentifythemandanygase(s)evolved,Recordyourobservationsand

deductionsinthetablebelow

Test observation Reduction
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a)HeataspatulaendfulofQin

adrytesttubetoconstant

mass

b)ToanotherspatulaendfulofQ

putintoatesttubeadd

about5cm3ofwater.Shake

welltomakeasolution

c)Dividetheresultantsolution

intofiveparts

i) Addsodiumhydroxide

solutiondropwise

untilinexcessand

warm

ii) Tothesecondpartadd

aqueousammonia

solutiondropwise

untilinexcess

iii) Tothethirdpartcarry

outyourowntestto

identifyoneofthe

cation
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iv) Tothefourthpartadd

lead nitrate

solutionfollowedby

dilutenitricacid

v) Tothefifthpartcarry

outyourowntestto

identifytheanionin

thefiltrate

10.YouareprovidedwithsubstanceTwhichcontainstwoCationsandoneanion.Youarerequiredto

carryoutthegiventeststoidentifythemandanygase(s)evolved,Recordyourobservationsand

deductionsinthetablebelow

Test observation Reduction

a)HeataspatulaendfulofT

inadrytesttubeto

constantmass
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b)Toanotherspatulaendful

ofTputintoatesttube

addabout5cm3ofwater.

Shakewelltomakea

solution

c)Dividetheresultant

solutionintofiveparts

i)Addsodiumhydroxide

solutiondropwiseuntilin

excessandheat

ii) Tothesecondpartadd

aqueousammonia

solutiondropwiseuntil

inexcess

iii) Tothethirdpart

addleadnitrate

solutionfollowedby

dilutenitricacid
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iv) Tothefourthpart

carryoutyourowntest

toidentifyoneofthe

cation

v) Tothefifthpartcarry

outyourowntestto

identifytheanionin

thefiltrate

............................

............................

............................

............................

CationsinT........................,............................

AnionsinT........................................

11.YouareprovidedwithsubstanceNwhichcontainstwoCationsandoneanion.Youarerequiredto

carryoutthegiventeststoidentifythemandanygase(s)evolved,Recordyourobservationsand

deductionsinthetablebelow

Test observation Reduction
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a)HeataspatulaendfulofNin

adrytesttubetoconstant

mass

b)ToanotherspatulaendfulofN

putintoatesttubeadd

about5cm3ofwater.Shake

welltomakeasolution

c)Dividetheresultantsolution

intofiveparts

i) Addsodiumhydroxide

solutiondropwise

untilinexcessand

heat

ii) Tothesecondpartadd

aqueousammonia

solutiondropwise

untilinexcess
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iii) Tothethirdpartadd

leadnitratesolution

followedbydilute

nitricacid

iv) Tothefourthpart

carryoutyourowntestto

identifyoneofthecation

v) Tothefifthpartcarry

outyourowntestto

identifytheanionin

thefiltrate

CationsinN........................,............................

AnionsinN.....................,..............................

12.YouareprovidedwithsubstanceEwhichcontainstwoCationsandoneanion.Youarerequiredto

carryoutthegiventeststoidentifythemandanygase(s)evolved,Recordyourobservationsand

deductionsinthetablebelow

Test observation Reduction
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d)HeataspatulaendfulofEin

adrytesttubetoconstant

mass

e)ToanotherspatulaendfulofE

putintoatesttubeadd

about5cm3ofwater.Shake

welltomakeasolution

f) Dividetheresultantsolution

intofiveparts

vi) Addsodiumhydroxide

solutiondropwise

untilinexcessand

heat

vii) Tothesecondpartadd

aqueousammonia

solutiondropwise

untilinexcess
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viii) Tothethirdpartadd

leadnitratesolution

followedbydilute

nitricacid

ix) Tothefourthpart

carryoutyourowntestto

identifyoneofthecation

x) Tothefifthpartcarry

outyourowntestto

identifytheanionin

thefiltrate

CationsinE........................,............................

AnionsinE...........................................

13.YouareprovidedwithsubstanceDwhichcontainstwoCationsandoneanion.Youarerequiredto

carryoutthegiventeststoidentifythemandanygase(s)evolved,Recordyourobservationsand

deductionsinthetablebelow

Test observation Reduction
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a)HeataspatulaendfulofDin

adrytesttubetoconstant

mass

b)ToanotherspatulaendfulofD

putintoatesttubeadd

about5cm3ofwater.Shake

welltomakeasolution

c)Dividetheresultantsolution

intofiveparts

i) Addsodiumhydroxide

solutiondropwise

untilinexcessand

heat

Tothesecondpartaddaqueous

ammoniasolutiondropwiseuntilin

excess
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ii) Tothethirdpartadd

leadnitratesolution

followedbydilute

nitricacid

iii) Tothefourthpart

carryoutyourowntestto

identifyoneofthecation

iv) Tothefifthpartcarry

outyourowntestto

identifytheanionin

thefiltrate

CationsinD........................,............................

AnionsinD.....................,.............................

14.YouareprovidedwithsubstanceXwhichcontainstwoCationsandoneanion.Youarerequiredto

carryoutthegiventeststoidentifythemandanygase(s)evolved,Recordyourobservationsand

deductionsinthetablebelow

Test observation Reduction

a)HeataspatulaendfulofXin

adrytesttubetoconstant

mass
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b)ToanotherspatulaendfulofX

putintoatesttubeadd

dilutenitricacidandwarm

untilthereisnofurther

change.

Thenaddsodiunmhydroxide

solutiondropwiseuntilin

excess.

Filter,keepbolttheresidue

andthefiltrate

c)Tothefiltrateadddilute

nitricaciduntilsolutionis

justacidicthendivideit

intothreeparts

i) Tothefirstpartof

theacidifiedfiltrate

addsodiumhydroxide

solutiondropwiseuntil

inexcess

ii) Tothesecondpartof

theacidifiedfiltrate

addammoniasolution

dropwiseuntilin

excess

iii) Tothethirdpartof

theacidifiedfiltrate

add,carryoutyourown

testtoidentifythe

cationsinthefiltrate

................................................

................................................

................................................
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................................................

..............................................

d)Totheresidueputintoatest

tubethendissolveitinto

dilutenitricacidsolution

Thendividetheresultantsolution

intothreeparts.

i) Tothefirstpartadd

sodiumhydroxidesolution

dropwiseuntilinexcess

ii) Tothesecondpartadd

ironfillingshakewelland

allowthemixturetostand

forabout3minutes

iii) Tothethirdpartadd

aqueousammoniasolution

dropwiseuntilinexcess.

....................................

....................................

....................................

...................................

CationsinX........................,...........................
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AnionsinX..............................................

15)YouareprovidedwithsubstancesYwhichcontaintwocationsandoneanions.Carryoutthegiven

teststoidentifythecationsandanionsinY.Recordyourobservationsanddeductionsinthetable

below.

Test Observation Deduction

a)HeataspatulaendfullofYina

drytesttubetoconstantmass

b)Totheresiduein(a)aboveallow

tocoolthenadddilutenitricacid

andwarmuntilthereisnofurther

exchangethenaddsodiumhydroxide

solutiondropwiseuntilinexcess.

Filter,keepboththeresidueand

filtrate

c)Tothefiltrationadddilute

nitricaciduntilthesolutionis

justacidicthendivideitintofour

parts.

i)Tothefirstpartaddsodium

hydroxidesolutiondropwiseuntil

inexcess.
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cii)Tothesecondpartofacidified

filtrateaddammoniasolutiondrop

wiseuntilinexcess

iiiTothethirdpartaddlead

nitratesolution

iv)TothefourthpartaddBarium

nitratesolution

d)Dissolvetheresidueintodilute

nitricacidsolution.Thendivideit

intothreeparts

i)Tothefirstpartaddzinc

powderandshakethenallow

themixturetostandfor

about2minutes

ii)Tothesecondpartaddsodium

hydroxidesolutiondropwiseuntil

inexcess
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iv)Tothethirdpartaddammonia

solutiondropwiseinexcess.

Cationsiny........................,...........................

Anionsiny..............................................

16.YouareprovidedwithsubstanceFwhichcontainstwocationsandoneanion.Youarerequiredto

carryoutthegiventeststoidentifythemandanygase(s)evolved.Recordyourobservationsand

deductionsinthetablebelow.

a)HeataspatulaendfulofFina

drytesttubeuntilthereisno

furtherchange

b)TotheanotherspatulaendfulofF
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putintoatesttubeadddilute

nitricacidsolutionuntilthereis

nofurtherchange

thenaddsodiumhydroxidesolution

dropwiseuntilinexcessfilter,

keepboththeresidueandthe

filtration

c)Tothefiltrationadddilute

nitricacidinthesolutionthe

divideitintothreeparts

i)tothefirstpartaddsodium

hydroxidesolutiondropwiseuntil

inexcess

iii)Tothethirdpartcarryoutyour

owntesttoidentifythecationsin

thefiltration.

………………………………………

………………………………………

………………………………………

……………………………………………………

………………...........
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d)Totheresidueputitintoatest

tubeadddilutenitricacidtomake

asolutionDividetheresultant

solutionintotwoparts

i)Tothefirstpartaddsodium

hydroxidesolutiondropwiseuntil

inexcess

ii)Tothesecondpartaddaqueous

ammoniasolutiondropwiseuntilin

excess

CationsinF........................,...........................

AnionsinF.............................................


