MOLARITY
1 You are provided with the following
BAlis a solution of sodium carbonate
BA2 is 0.2M hydrochloric acid solution.

In this experiment you are required to determine the concentration of sodiumcarbonate in noles

per liter (nolarity).

Procedure: pipette 20 or 25 of sodi um carbonate solution in to a conicd flask. Add 2drops of
methyl orange indicator then titrate the mxture with BA2 fromthe Burette until the end point is
reached.

Record your results in the table below and repeat titration until you obtain consistent results.

Volurre of the pipette used.........oo oo O

Find Burette reading cm

Initid burette reading cnt

Volure of BA2 used cmi

Titre vaues of BA2
Average volume of BA2

a) Find the nuber of noles of hydrochloric acid in BA2 that reacted.



2. You are provided with the following
BA1 i s sodi um hydroxi de solution
BA2 is 0.09M sulphuric acid solution.

In this experiment you are required to deternine the concentration in noles per litre of sulphuric
acid (molarity).

Procedure: pipette 20 or 25%n7 of BAlin to a cean conica flask. Add 2drops of phenolphthdein
indicator titrate the mxture with BA2 fromthe Burette until the end point is reached. Record your
results in the table below and repeat titration until you obtain consistent results

Volurre of the pipette used..........ooo..CM

Find burrete reading cnt

Initid Burrete reading cmi

Volure of BA2 used ol




Titre vaues of BA2

Average volume of BA2 used

a) Determine the nunber of noles of BA2 that reacted



3. You ae provided with the following
BA1 is 0.2M Sodi um hydroxi de solution.
BA2 is oxdic acid solution.

In this experiment you are required to determine the concentration of oxdic acid in the noles per
liter (molarity)

Procedure; pipette 20 or 25 of BAlin to a conicd flask add 2 drops of phenolphthdein indicator
titrate the mixture with BA2 fromthe burette until the end point is reached.

Record your results in the table below and repeat titration until you obtain consistent results.

Volurre of the pipette used.................... cm.

Find Burette reading cm

Initiad Burette readings cni

Volume of BA2 used in cmi

Titre volues of BA2
Average volurres of BA2

a). Determine the nunber of noles of sodiumhydroxide in BAT that reacted



b).Write the equation for the reacti on between BAT and BA2

4. You are provided with the following

BA1 is 0.TM sodi um hydroxi de solution.

BA2 is hydrochoric acid solution.

In this experiment you are required to determine the concentration in noles per litre of hydrochoric
acid.

Procedure: pipette 20 or 25cm®of BATin to a conicd flask add 2drops of phenolphthdein indicator
then titrate the mxture with BA2 fromthe burrete until the end point is reached. Record your results
inthe table below and repeat titration until you obtain consistent results.



Volurre of the pipette used...............om

Find Burrete reading com

Initid Burrete reading cni

Volure of BA2used oM

Titre vaues of BAZ.......cccooeey eeeeee e e
Average volume of BA2 .......o.coocoieiiii e

a) Determine the number of noles ox BAT that reacted.

b) Write the equation for the reaction between BAT and BA2

e een een e e e et et et 2es 22t 22n 22n 22 2 e 1et 2et 2es 2en 2en wnn 2eens ann wen e eee e o DELETYINE The
concentration of hydrochloric acid in BA2 in noles per litre (nolarity)

PERCENTAGE PURITY AND IMPURITY



1 You are provided with the following
BA1 i s made by dissolving 12.7g of the i npure sodiumcarbonate in one litre of solution.
BA2 is 0.2M Hydrochioric acid solution.

In this experiment, you are required to determine the percentage purity and inpurity in sodium
carbonate.

Procedure: pipette 20 or 25nT of BAlinto a conicd flask, add 2 drops of methyl orange indicator then
titrate the mixture with BA2 fromthe burrete until the end point is reached. Record your resultsin
the table below and repeat titration until you obtain consistent results.

Volurre of the pipette used..................... o

Find Burrete reading cm

Initiad Burette reading cm

Volume of BA2 used o

Titre vdues of BA2...............o. ) s

Average volume of BAZ.........cccoeeeveieeiiieeeeeeee e
a) Find the nunber of noles of Hydrochoric acid in BA2 that reacted



..................................................................................................................... Determine the percentage

2. You ae provided with the following
BA1 is made by dissolving 6.4g of the i mpure sodi um carbonate in 300cn? of water to meke a solution.
BA2 is 0.2M Hydrochioric acid solution.

In this experinent, you are required to determine the percentage purity and inpurity in sodium
carbonate.

Procedure: pipette 20 or 25t of BAT into a conicd flask, add 2 drops of methyl orange indicator then
titrate the mixture with BA2 fromthe burrete until the end point is reached. Record your resultsin
the table below and repeat titration until you obtain consistent results.

Volurre of the pipette used o

Find Burrete reading cm

Initiad Burette reading o

Volume of BA2 used o

Titre vdues of BA2.................cco. ) e

Average volume of BAZ.........cccoeeeieieeiiieee e
a) Find the nunber of noles of Hydrochoric acid in BA2 that reacted



3 You ae provided with the following
BA1is made by dissolving 3.175 of the i npure sodi um carbonate in 2%0cni of water to meke a solution.
BA2 is 0.2M Hydrochioric acid solution.
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In this experinent, you are required to determine the percentage purity and inpurity in sodium
cabonate.

Procedure: pipette 20 or 25nT of BAlinto a conicd flask, add 2 drops of methyl orange indicator then
titrate the mixture with BA2 fromthe burrete until the end point is reached. Record your resultsin
the table below and repeat titration until you obtain consistent results.

Volurre of the pipette used om

Find Burrete reading cm

Initid Burette reading cnd

Volurre of BA2 used onf

Titre vaues Of BAZ.........ooo oo

Average volume of BAZ.........cccoeeeveieeiiieieeeee e
a) Find the nunber of noles of Hydrochoric acid in BA2 that reacted
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4. You ae provided with the following
BAT i s mede by dissolving 10.2g of the i npure Sodiumhydroxide in one litre.
BA2 is 0.1 sulphuric acid solution.

In this experinent, you are required to determine the percentage purity and inpurity in sodium
hydroxi de.

Procedure: Pipette 20 or 25nt of BATinto a conicd flask, add 2 drops of phenolphthdein indicator
then titrate the mixture with BA2 fromthe burrete until the end point is reached. Record your
results in the table below and repeat titration until you obtain consistent results

Volume of the Pipette USEd ......o.oveveeeeeeeeeeeeeeeeeeeeeeeeeeee e, o

Find burrete reading cm

Initid burrete reading cm

Volurre of BA2 used ot

Titre vdues of BA2 ......cccecvvviennee. ) e
Average volume of BAZ.........cccoeeeiiiiiieeieeeeee e
a) Find the nunber of noles of BA2 that reacted
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5 You are provided with the fdlowing

BA1 is made by dissolving 53g of the i mpure Sodi um hydroxi de in 300cn of water to meke a
solution.

BA2 is 0.1 sulphuric acid solution.

In this experinent, you are required to determine the percentage purity and inpurity in sodium
hydroxi de.
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Procedure: Pipette 20 or 25nt of BATinto a conicd flask, add 2 drops of phenolphthaein indicator
then titrate the mixture with BA2 fromthe burrete until the end point is reached. Record your
results in the table below and repeat titration until you obtain consistent results

Volurre of the pipette USed .......oovoveveveeeeeeeeeeeeeeeen, o

Find burrete reading cm

Initid burrete reading cm

Volurre of BA2 used oY

Titre vdues of BA2 ......cccccvveeiennee. ) ereereere e
Average volume of BAZ..........cooviiiiiie e
e) Find the nuber of noles of BA2 that reacted
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h) Find the percentage purity and percentage i mpurity of sodium hydroxide (Na=23 0=16, H=1)

6. You ae provided with the following

BA1is made by dissolving 2.7g of the i mpure Sodi um hydroxi de in 250cnt of water to meke a
solution.

BA2 is 0.1 sulphuric acid solution.

In this experiment, you are required to determine the percentage purity and inmpurity in sodium
hydroxi de.

Procedure: Pipette 20 or 25nt of BAlinto a conicd flask, add 2 drops of phenolphthdein indicator
then titrate the mixture with BA2 fromthe burrete until the end point is reached. Record your
results in the table below and repeat titration until you obtain consistent results

Volurre of the pipette USed ........oovoveeeeeveeeeeeeeeeeeeeeeeeen, o

Find burrete reading cm

Initid burrete reading om

Volure of BA2 used o

Titre vaues of BA2 ....ccovvvvueeeee ) e ——————
Average volume of BAZ..........cccooeeeveiieiiiceeeeeee e
i) Find the nunber of noles of BA2 that reacted
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7. You ae provided with the following
BA1 is made by dissolving 13.4g of a mixture of sodi umchioride and sodi um carbonate in one litre.
BA2 is 0.2M hydrochiori ¢ soluti on.

In the experinment you are required to determine the percentage by ness of sodi umchioride and
percentage of sodiumcarbonate in the mixture.

Procedure: pippete 20 or 25nT of BAlin to a conicd flask add 2drops of methyl orange indicator then
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titrate the mixture with BA2 fromthe Burrete until the end point is reached.

Record your results in the table below and repeat titration until you obtain the consistent results.

Volurre of the reading used o

Find Burette reading cni

Initid Burrete reading e

Volurre of BA2 used cn?

Titre vdues of BA2
Average volume of BAZ2 ... et

a) Find the number of noles of hydrochloric acid in BA2 that reacted.

b) Write the equation for the reacti on between BA1 and BA2.

C) Find the concentration of BATin noles per dni (nolarity)
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d) Find the percentage by mass of sodium chloride and sodi um carbonate in the mixture.

(Na=23, C=12, 0=T6)

8 You ae provided with the following
BA1is made by dissolving 13.6g of a mixture of Sodi um sulphate and Sodi um hydroxi de in one litre.
BA2 is 0.09M sulphuric acid solution.

In this experiment, you are required to deternine the percentage by mass of sodi um sulphate and
percent age of sodi umhydroxide in the mixture.

Procedure: pipette 20 or 25cmi of BATin to a conicd flask add 2drops of phenolphthdlein indicator
then titrate the mixture with BA2 fromthe Burette until the end point is reached. Record your results
inthe table below and repeat titration until you obtain consistent results.

Volurre of the pipette used ..................OW
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Find Burrete reading cm

Initid Burrete reading cm

Volume of BA2 used ot

Titre vaues of BAI
Average volume of BAZ2 ...t e

a) Find the nuber of noles of BA2 that reacted.

b) Write the equation for the reaction that took place.

©) Find the concentration of sodium - hydroxide in noles per liter (nolaity)

..._d) Find the percentage by mass of sodium sulphate and percentage of sodium
hydroxi de in the mxture.

(Na=23 0=16, H=1).
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WATER OF CRYSTALLISATION
1 You are provided with the following
BA1 is made by dissolving 28.6g of hydrated sodi um carbonate NaCOs.nH:0 in one litre.

BA2 is 0.2M Hydrochloric acid. In this experiment, you are required to determine the vdue of n (water
of crystdlization) in hydrated sodi um carbonate.

Procedure: pipette 20 or 25nt of BAl into a conicd flask, add 2 drops of methyl orange indicator then
titrate the mixture with BA2 fromthe burette until the end point is reached. Record your results in
the table below and repeat titration until you obtain consistent results.

Volurre of the pipette used..........ococoeuee.... o

Find Burette reading cm

Initid Burette reading cni

Volumre of BA2 used cmi

Titre vaues of BAZ........coovvveueeee.... ) e —————

Average volume of BAZ..........cooviiiiiiee e
d) Find the nunber of noles of BA2 that reacted



20

g Deduce the relative formula mass of Hydrated sodi um carbonate N&COs.nH0 and Hence find the
vaue of ninthe sdt (Na23 C=12, 0=16, H=1)

2. You are provided with the following

BA1is made by dissolving 14.3g of hydrated sodi um carbonate NaCOs.nH0 in 300cni of water to nmeke a
solution.

BA2 is 0.2M Hydrochloric acid. In this experiment, you are required to deternine the vdue of n (water
of crystdlization) in hydrated sodi umcarbonate.



21

Procedure: pipette 20 or 25nt of BAlinto a conicd flask, add 2 drops of methyl orange indicator then
titrate the mixture with BA2 fromthe burrete until the end point is reached. Record your results in
the table below and repeat titration until you obtain consistent results.

Volurre of the pipette used.........cccoceee..
om

Find Burrete reading cm

Initiad Burette reading o

Volume of BA2 used cmi

Titre vdues of BA2........................ ) s

Average volume of BAZ.........cccoeeeviiieiieeee e
a) Find the nunber of noles of BA2 that reacted
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d) Deduce the relative formula mass of Hydrated sodi um carbonate NaCOs.nH0O and Hence find the
vadue of ninthe sdt (Na23 C=12, 0=16, H=1)

3 You are provided with the following

BA1is made by dissolving 7.15 of the hydrated sodi um carbonate Na:COs.nH:0 in 250cni of water to
nmeke a solution.

BA2 is 0.2M Hydrochloric acid. In this experiment, you are required to deternine the vdue of n (water
of crystdlization) in hydrated sodi umcarbonate.

Procedure: pipette 20 or 25t of BAT into a conicd flask, add 2 drops of methyl orange indicator then
titrate the mixture with BA2 fromthe burrete until the end point is reached. Record your resultsin
the table below and repeat titration until you obtain consistent results.

Volue of the pipette used.............cccc....... om

Find Burrete reading cm

Initid Burette reading cnd

Volurre of BA2 used cnt

Titre vaues of BA2........cooovveeeeeee.... ) e

Average volume of BAZ..........cccooeevviieieieeeeee e
a) Find the nunber of noles of BA2 that reacted
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d) Deduce the relative formula mass of Hydrated sodi um carbonate N&COs.nH0 and Hence find the
vaue of ninthe sdt (Na23 C=12, 0=16, H=1)

4. You are provided with the following
BA1 is 0.2M sodi um hydroxi de soluti on.
BA2 is mede by dissolving 12.6g of hydrated acid HoCO4. X HO in one litre.
In this experiment you are required to determine the vaue of X (water of crystdlization) in the acid
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Procedure: pipette 20 or 25 of BATinto a conicd flask, add 2 drops of phendphthdein indicator
then titrate the mixture with BA2 fromthe burrete until the end point is reached. Record your results
in the table below and repeat titration until you obtain consistent results.

Volurre of the pipette used....................... o

Find Burrete reading cm

Initid Burette reading cni

Volurre of BA2 used oY

Titre vaues of BA2...........cccuveneeee. ) eeereeer e e e eaaens
Average volume of BAZ...........oooiviiiiiiiieeeeeee e
a) Determine the nunber of noles of sodium hydroxide is BAT
USEA oottt ettt ettt e e et e e et e e e e taeeebbeeeabeeeenbaeeenneeas
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d) Find the mass of one nole of the hydrated acid (nolecular weight) and hence deduce the vaue of
X in the acid. (H=1C=12,0=16)

5 You are provided with the fdlowing
BA1 is 0.2M sodi um hydroxi de soluti on.
BA2 is made by dissolving 6.3g of hydrated acid H.C204. X HO in 30c of water to meke a solution.
In this experinment you are required to determine the vaue of X (water of crystdlization) in the acid

Procedure: pipette 20 or 25nT of BAl into a conicd flask, add 2 drops of phenolphthdein indicator
then titrate the mixture with BA2 fromthe burrete until the end point is reached. Record your results
inthe table below and repeat titration until you obtain consistent results.

Volurre of the pipette used om

Find Burrete reading cm

Initid Burette reading cni

Volure of BA2 used cmi

Titre vaues of BAZ........coovvveueeeen.... ) s

Average volume of BAZ.........ccooveeiiieciieeeeeeee e
€) Determine the nunber of noles of sodi um hydroxi de i s BAT used
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h) Find the mess of one nole of the hydrated acid (nolecular weight) and hence deduce the vadue of
X in the acid. (H=1C=12,0=16)

6. You are provided with the following

BA1 is 0.2M sodi um hydroxi de solution. BA2 is mede by dissolving 3.15g of hydrated acid H.C204. X H.0
in 2%cn? of water to meke a solution..

In this experinment you are required to determine the vaue of X (water of crystdlization) in the acid

Procedure: pipette 20 or 25 of BATinto a conicd flask, add 2 drops of phenophthdein indicator
then titrate the mixture with BA2 fromthe burrete until the end point is reached. Record your results
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in the table below and repeat titration until you obtain consistent results.
Voune of the pipetteused om

Find Burrete reading cm

Initiad Burette reading cm

Volume of BA2 used o

Titre vdues of BA2........................ ) s
Average volume of BAZ.........cccoeeeviiiiiiiieieeeee e
i) Determine the nuber of noles of sodi um hydroxi de is BA1
1S o PRSP

1) Find the nmess of one nole of the hydrated acid (nolecular weight) and hence deduce the vdue of
X in the acid. (H=1C=12,0=16)
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MOLE RATIO

1 You are provided with the fdlowing
BAlis 0.1M solution of base Q
BA2 is 0.09M solution of an acid P
In this experinment you are required to determine the nole ratio between Q and P. (stochi onetry).

Procedure: pipette 20 or 25cmiof BAT into a conicd flask and add 2 drops of phenolphthdein indicator
then titrate the mixture with BA2 fromthe burrete until the end point is reached. Record your results
in the table below and repeat titration until you obtain consistent results.

Volure of the pipette used........cocvvvveveneen. om

Find Burrete reading cm

Initid Burette reading cnd

Volurre of BA2 used oY

Titre vaues of BA2........coovvvueeeeeen.... ) s

Average volume of BAZ..........coooiuieiiieiieeeeeee e
a) Find the nunber of noles of Q in BAT that reacted
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2. You ae provided with the following
BAlis 0.2M solution of base R
BA2 is mede by dissolving 9.8g of anh acid Kin one litre.
In this experinment you are required to determine the nole ratio between Q and P. (stoi chiometry).
Procedure: pipette 20 or 25niof BATinto a conicd flask and add 2 drops of phenolphthdein indicator

then titrate the mxture with BA2 fromthe burrete until the end point is reached. Record your results
inthe table below and repeat titration until you obtain consistent results.

Volurre of the pipette used..........ococovuee..... om

Find Burrete reading cm

Initid Burette reading cni

Volurre of BA2 used cmi
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Titre vaues of BA2........coovvveueeeee.... ) s

Average volume of BAZ.........cccoeeeveeieieieeeeeeeee e
a) Find the nunber of noles of R in BAlthat reacted



1
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BASICITY OF AN ACID

You are provided with the following
BA1is 0.1 M sodi um hydroxi de solution

BA2 is 0.09V solution of an acid HX.
In this experinment you are required to determine the Basicity of an acid (vadue if n) in HX

Procedure; Pippete 20 or 25 of BAT into a conicd flask add 2drops of phenolphthdein
indicator then titrate it with BA2 fromthe Burrete until the endpoint is reached, Record your

results in the table below and repeat titration until you obtain consistent results.

Volure of the Pippete .......ocovveeeeennnnn.

Find Burrete reading cm

Initid Burrete reading cm

Volume of BA2 used cmi

Liter vaues of BA2
Average volume of BA2 ..,

Find the number of noles of Sodiumhydroxide in BAl that reacted
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. You are provided with the fdlowing

BA1is 0.2 M sodi um hydroxi de solution

BA2 is 0.1M solution of an acid H.X.

In this experinment you are required to determine the Basicity of an acid (vdue if n) in H.X.

Procedure; pipette 20 or 25n7 of BATinto a conicd flask add 2drops of phenolphthdein
indicator then titrate it with BA2 fromthe Burrete until the endpoint is reached, Record your

results in the table below and repeat titration until you obtain consistent results.

Volure of the pipette.......ccooeennenene.

Find Burrete reading cm

Initid Burrete reading om
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Volurre of BA2 used cnf

Liter vdues of BA2 .l ) e ———————
Average volume of BA2 ...,

Find the number of noles of Sodi umhydroxide in BAT that reacted

3 You are provided with the following

BA1is 0.3 M sodi um hydroxi de soluti on
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BA2 is 0.2M solution of an acid H.X.
In this experinment you are required to determine the Basicity of an acid (vadue if n) in HX

Procedure; Pippete 20 or 25 of BAT into a conicd flask add 2drops of phenolphthdein
indicator then titrate it with BA2 fromthe Burrete until the endpoint is reached, Record your

results in the table below and repeat titration until you obtain consistent results.

Volurre of the Pippete......ccc.ccooeuvneea.

Find Burrete reading cm

Initid Burrete reading cm

Volurre of BA2 used cnf

Liter vdues of BA2 ... ) eeeereeeeeeeeea—eeeaaaaans
Average volume of BA2 ...,

Find the number of noles of Sodiumhydroxide in BAAT that reacted
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©) Find the vdue of nin the acid.
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THERMO CHEM STRY
Determination of nolar enthapy of neutraization of hydrochioric acid by NaOH solution

NOTE: nolar enthapy of neutrdization is the heat change whi ch occurs when one nole of water is
formed. When one nole of hydroxide ion froman akdi reacts with one nole of hydrogen ion froman
acid.
You are provided with solutions
BA1 whi ch i s 0.09M sodi um hydroxi de solution
BA2 whichis 0.9V hydrochloric acid solution
Met hod
e Pipette 20.0 or 250cnT of BAlinto a conicd flask

e Add Sorriof hydrochioric acid fromthe burrete, stir the mixture using a thernometer and note
the find tenperature of the mxture

e Repeat the steps 1and 2 using 10, 15 20, 25 30 and 3%nT of hydrochoric acid

e Record your results in the table below including the initid tenperature of hydrochloric acid.
Results
Volurre of pipette used .....250c...............
Initid tenperature of HCI 23.0°C

Volume of HCI added(cm) 0 |5 |10 |1 [20 |25 |30 |35

Volurre of NaOH added (cn? 25 |25 |25 |25 [25 |25 |25 |25

Find tenperature of mixture(’C) |233 [24.0|24.6 | 253 | 258 |264 | 257|252

i) Fromthe table, determine the volure of HCI required to corpletely neutrdize to NaOH,
state the terrperature at the point of conplete neutrdize 2500cnt

i) Cdculate the tenperature rise a the point of neutrdization

iii) Inthe table before adding any acid, ie when volune of HCI is zero the tenperature
recorded isthe initid tenperature of NaOH

iv)  Cdculate the heat gained by the mixture
V) Determine the noles of HCL that reacted
vi)  Determine the nola enthdpy of neutrdization of HCI
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RATES OF REACTIONS

To investigate the effect of concentration on the rate of reaction between dilute hydrochioric acid
and sodi umthi osulphate solution

Requi remment s

2M HCI in a burette

0.19M sodi um t hi osul phat e

Stop clock

Procedure

i) Mark a large cross (x) on a piece of white paper

i) Pour Scnt of 2M HCl fromthe burette into the beakers contai ning sodi umthi osulphate
solution and imediately start a stop clock

iii) Look through the solution in the flask at the cross and note the time taken for the cross to
di sappear

iv)  Repeat the experinent using different volumes of thi osulphate as shown and rreking sure theat
the volures are adjusted with distilled water.

Table

Volurre of Volure of water | Volume of acid |Timet/s 71(s)
sodi um added

thi osulphate ot

D 0 D

40 10 D

30 20 D

20 30 D

10 40 D

Question
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a) Plot a gaph of volune of thiosulphate (y-axis) aga nst 1—(x—axis)
£
b) Use your graph to explain how the rate of reaction depends on the concentration of $,0s”

. . 1. . .
€) Inthisexperinent - is used as a measure of the rate of reaction. Explan how.

£

NB: 0.191 NaS:0z i s prepared by dissolving 37.2g of the sdt in distilled water and the solution
mede to 1000cnt

QUALITATIVE ANALYSIS

Quditative andysisis the systenatic identification of chemicd constituents of a particula substance
in formof ions (cations and ani ons)

Cations cary positive charges
Anions carry negative charges
COMMON CATIONS IDENTIFIED
a) Transition metd ions
These appear as coloured Cations and include:-
Fe™, Fe”, Cu”
b) Non-coloured Cations
Zn”, Po”, Mg", A% NH, Cd”*
COMMON ANIONS IDENTIFIED
S04*, COs", CI~,NOs, SOs”

PRELINARY TEST

SOLIDS

Table 1

OBSERVATION INFERENCE

Black colour An oxide or sulphide

Yellow colour Leadi # 1 oxide or ironi ) sdt

Green colour lron( ) or copper#)sdt
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Blue colour lroni ) or copperi#)sdt
Smell of ammonia Amroni um salt

Snrell of hydrogen sulphi de Sulphi de

Smell of sulphur dioxide sulphite

deli quescent CHoride or nitrate
FLAME TESTS

Place little of the substance on a watch gass nmoisten it with pure concentrated hydrochioric acid, and
heat little on a dean platinumor dchrome wire. Note the colour of the flave if you think potassiumis
present at flare through gass.

Table 2

OBSERVATION INFERENCE

Brilliant yellow Sodi um

Red Cdcium

Blue Lead

Blue-green Copper

Lilac (crinson thru blue dgass) Pot assi um

ACTION OF HEAT ON SOLID

Table 3
OBSERVATION DEDUCTION

1) | Colourless liquid which turns anhydrous copper (I1) | Solid contains water of
sulphate blue forms on cooler parts of the tube crystalization of hydrated

sat

I1) | White sublirate forms NHs" present

I11) | Cracking sound i s mede Pb”*

V) | Residue yellow when hot and white on codling ZnO

V) | Residue yellow when hot and colour persists on PbO
cooling
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VI) | Residue black CuO, FeO, NiO suspected
GAS
Table 4
GAS COLOUR SMELL ACTION WITH | LITMUS
SPLINT
CHorine Greeni sh Irritating Doesn't burn or | Turn Red then
characteristic support i s bleached
Yellow combusti on
Hydrogen Cdourless Irritating Doesn't burn or | Red
chloride or msty fures in support
(bromine) darp ar cobusti on
Nitrogen Reddi sh bromn | Irritating Doesn't burn or | Red
dioxide characteristic support
corrbusti on
Nitric acid Pde yellow Irritating Split burns Red
vapour fumes
Sulphur dioxide | White funres Irritating Doesn’t burn or | Red
support
GAS COLOUR SMELL ACTION WITH | LITMUS
SPLINT
Hydrogen None Rotten eggs Burns with blue | Faint red
sulphi de flare,
deposi ting
yellow sul phur
on cold surface
AnTroni a None Chocking Doesn't burn or | Blue
characteristics | support
corrbusti on
Hydrogen None None(if pure) Burns with blue | None
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flare i f mxed
withar

Oxygen None None Relights gowing | None
splint

Carbon dioxide | None Fant(not easy | Doesn't burn or | Red
to detect) support
cobusti on

Wat er vapour None None Doesn't burn or | None

support
conbust i on

Nitrogen None None Doesn’t burn or | None

support
conbust i on

NB: You are advised to test for gas whenever;
i) You heat the solid
ii)  You add sodiumhydroxi de solution to sarple and heat
iii) Youadd acid to the sanple
DISSOLVING A SOLID IN WATER
It isinportant to observe whether the substance is soluble, partidly soluble or insoluble in water.
If the substance is insoluble or partidly soluble then filtering is done.

Soluble Insoluble or partidly soluble

Al nitrates

Al common chlori des ACIl and PbCl2(PbCl2 is insouble in hot
water or on warming)

All common sulphates BaS0,,PbS04, CaS0s is sparingy soluble

K2CO3 NaCOs (NHs)2C0s All conmon carbonates are i nsoluble.

Exarple

Observation Deduction

Solid dissolves forming a colourless A*, Zn™, Mg, NH.*

solution

Solid dissolves forming a green or pde Fe™, Cu™ present
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geen solution

Solid dissolves forming a blue solution

Cu™ present

DISSOLVING A SOLID IN WATER AND FILTER
In this case, you state the colour of residue and filtrate

a Filtrate
Table 5

OBSERVATION

DEDUCTION

Filtrate is colourless (not colourless
solution or suspensi on)

A*, Zn™, Pb™, Mg, Cd* or Ba™ present
Ba™, present

Filtrate is blue

Cu” present

Filtrate is geen

Cu™, Fe™ present

Filtrate green, turn brown/yellow at
surface on standing

Fe™, present, oxidized to Fe™

Filtrate i s brown/ yellow Fe”, present
Resi due
Table 6
OBSERVATION DEDUCTION

Residue is white (not white solution or
suspensi on)

A*, Zn”™, Pb”, Mg present

Resi due i s blue

Cu” present

Residue is green

Cu”, Fe” present

Resi due green, turn brown/ yellow at
surface on standing

Fe™, present, oxidized to Fe™

Resi due i s brown/ yellow

Fe”, present
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Table 7

OBSERVATION DEDUCTION

No observable change Pb™, present

White precipitate forms and a colourless acidic The gas is CO2

gas which turns lime water milky is gven off Therefore AI* confirmed present
A colourless gas which turns red litnus paper blue | The gasis NHs

is dven off (on warming or cold) NB. Here no
ppt is formed

Therefore NHs confirmed present

White precipitate is formed

Zn”, Mg",( Ca™, Ba™) present

Blue/ dirty blue precipitate turns black on heating

Cu”" confirmed present

Red brown/rust broawn precipitate forms and a
colourless acidic gas which turns lime water milky
is gven off

The gas is CO2
Therefore Fe™, confirmed present

Green precipitate forms, insoluble in excess (No
ef fervescence)

Fe™ confirmed present

ACTION OF SODIUM HYDROXIDE SOLUTION
This tests for cations only
Table 8

OBSERVATION

DEDUCTION

White precipitate insoluble in excess

ca”, Mo present

White precipitate soluble in excess forming
colourless solution

Pb™, Zn”, A*present

Blue precipitate, insoluble in excess or
ppt turns black on heating

Cu” present

Green precipitate, insoluble in excess, o

Fe™, present, oxidized to Fe™
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ppt turns brown on addi ng hydrogen
peroxi de, turns brown on standing

Dark brown precipitate, insoluble in excess | Fe™, present

No observable change, on warnming a NH.", present
colourless gas whi ch turns red litmus blue
evolved (ammoni a gas)

NB: Hydroxides of lead, zinc and dumi numdissolve in excess sodi um hydroxi de soluti on.

Pb™(aq) + 20w ~(a) > Pb( OH) 29 White
Pb(OH) 2 + 2 on ~(aq) > Pb(OH)+*(aq) plurrbate ion
't v 2om T, > Zn(OH)2 (9 White
Zn(OH)xs + 2 oo ~(aq) > Zn(OH)4*(ag) Zincate ion
A*(aq) + 30 ~(aq) > A (OH) 2 White
A(OH)xs + 30 (&) > A(OH)s(ag)  Aluriniumion
Ca(aq) + 20w ~(ag) > Ca(OH) 9 White
Cu*(aq) + 20w ~(aq) > Cu(OH) 29 Blue
Fe*(ag) + 20x ~(a) > Fe(OH) 19 Brown/ yellow
NH:"(ag) + 30w ~(ag) wam NHz 9 + H:00)

Fe*(ag + 20w ~(aq) > Fe(OH) 29 Green

ACTIONS WMITH AMMONIA SOLUTION
Note: Anmronia solution test for only cations

Table 9

OBSERVATION DEDUCTION

White precipitate formed, insoluble in A, Pb™ Mo Confirmed present
excess

White precipitate forms soluble in excess | Zn™, Confirmed present
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Pde blue /blue precipitate formed soluble | Cu™, Confirmed present
in excess dkdi, formng a deep blue
solution

Dirty/ dark green precipitate formed Fe™, confirmpresent being oxidized to
insoluble in excess akdi, precipitate turns | Fe*
brown on standing

Rust brown precipitate forms insoluble in | Fe*, Confirmed present
excess anmoni a solution

Copper ( # 1 Hydroxi de di ssolve in excess agueous ammoni a to conplex compounds.
Cu(OH)2(9 + 4NHxeg —»  Cu(NHs)+* (= + 20Hx

Zn(OH)2 (9 + 4NHyg —P Zn(NHs) 4 (a9 + 20Ha

Tetra-amine copper i #) and tetraarine zinc ions

ACTION OF DILUTE HYDROCHLORIC ACID

Add cold dilute hydrochioric acid to the solid substance in atest tube. If there is no reaction, warm
gently.

Table 10

OBSERVATION INFERENCE

Colourless aci dic gas which turns lime The gas is CO2

weter milky evalved COs” confirmed present
Sulphur di oxi de sulphite

Hydrogen sulphi de Sulphi de

CO (9 + 2H (m) —p CO2(9 + HO()
SO# (9 + 2H'(x —p» SO2(9 + HOq)
9 + 2H@ —» HSo

ADDITION OF LEAD NI TRATE OR ETHANOATE SOLUTION

Note: These reagents confirmthe presence of S04, CO*C .~ ions
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OBSERVATION

DEDUCTION

White precipitate forns dissolves on heating and re-

preci pitate on cooling

Cion confirmed present

White precipitate forms(no effect on heating), which
dissolves in nitric acid forming a colourless soluti on
with effervescence of a colourless aci dic gas which turns

limme water milky

The gas is CO2

CO<* ions

Whiteprecipitate forns (no effect on heatingwhichis

insoluble in nitric acid

SO4+” confirmed present

REACTION WI'TH POTASSIUM 10DIDE SOLUTION

Table 12

OBSERVATION

DEDUCTION

Yellow precipitate formed

Pb™ confi rrredpresent

Brown precipitate forms (formblue
soluti on)

Cu’ confirmed present

CONFIRMATORY TESTS FOR CATIONS

TEST OBSERVATION CATION
CONF RMED
PRESENT
Add TeniofdiluteNaOH solution and warm | A colourless gas which turns | NH:* present
red litnus paper blue is
g ven off
Add NHs solution drop wise until in White precipitate forns Zn”* present
€xcess whi ch di ssolves in excess
dkai forming a colourless
solution
Add few drops of Potassi um hexacyano White precipitate forms Zn”* present
ferrate( ) solution




47

Add 2-3 drops of N&COssolution White precipitate forns Zn”" present
Add 1cn8 of dilute HCI acid White precipitate soluble | Pb™ present
on heating and re-appears
on cooling

Add 3 drops of Potassium|odide Solution | Yellow precipitate forms Pb™ present
Add di Sodi um hydrogen phosphat e White gelatinous A* present
solution precipitate forms
Add dilute anmroni um solution and A white crystdline Mg™ present
anmoni um chloride solution followed by a | precipitate forms
little di Sodi um Hydrogen phosphate
solution
SUMMARY OF CONFIRMATORY TESTS FORFe*'Fe* AND Cu*

Fe™ Fe* cu”*
Add 3 drops of Potassium Dark blue dark blue dark brown
hexacyano ferratei #) precipitate precipitate precipitate
solution
Add Deep red/ blood red
Pot assi uny’ sodi uny ammoni um soluton forms
thiocyanate solution
Add sodi um carbonate Dirty geen Rust brown Blue precipitate
solution precipitate insoluble | precipitate insoluble | soluble in excess

in excess dkdi in excess in dkai dkai forming deep

blue solution

®dd sodi um carbonate

geen precipitate

brown precipitate

Blue precipitate
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solution with effervescence | turns black on
of CO2 gas heating
CONFIRMATORY ANALYSIS TEST FOR ANIONS
ION TEST OBSERVATION
S0s” To the solution add dilute | Colourless gas evolved whi ch
HCl and warm turns acidified potassium
di chromate solution from
yellow to green
COs” Add HCI or HNOs or H:SOs | Effervescence of a colourless
gas that turns line water
mi lky
NOs Add concentrated Sulphuric | Brown ring formed at the
acid and cold freshly interface
gemwwlrmlffu Blue solution forms and
sulphete solution brown fumes are g ven off
To the cold solution add a
few Copper turnings and
then concentrated Sulphuric
acid and warm
o To the solution add dilute | Awhite ppt is fornmed
Nitric acid and then Silver | insoluble in the acid. Which
Nitrate solution followedby | dissolves agqueous anmronia
dilute Ammonia solution and | forming a colourless
shake solution
S04~ To the solution add few White ppt is formed

drops aci di fi ed agueous
BariumNitrate. To the

insoluble in the acid
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solution add dilute
Hydrochoric acid then
Barium chloride solution

White ppt insoluble in the
acid

HOW TO DI FFERENTIATE BETWEEN COs* AND HCO*

To the solution add few solids of

a White ppt soluble indicates that

Magnesi um Sul phate HCOs i ons are present
b) White ppt insoluble indicates thet
COs” ions are present
Table 13
TEST OBSERVATION DEDUCTION
Add dilute HCI acid, HNOs | Effervescence of a colourless | The gas is CO:

or H:SO4

acidic gas which turns linme
water milky

CO3” confirmed present

Add bariumchoride then
dilute HNO3

White precipitate soluble in
HNOs with Effervescence of
a colourless acidic gas that
turns lime water milky

The gas is CO2
CO#* confirmed present

Add bariumchloride then
dilute HCI acid

White precipitate soluble in
HNOs with Effervescence of
a colourless acidic gas that
turns lime water milky

The gas is CO2
CO#” confirmed present

Add lead nitrate or lead

White precipitate soluble in

The gas is CO2
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ethanoat e solution, then
dilute HNO3

HNOs with Effervescence of
a colourless acidic gas that
turns linme water milky

COs™ confirmed present

Add lead nitrate or or lead
ethanoate solution, then
dilute nitric acid

White precipitate insoluble
innitricacid

S04~ confirmed present

Add lead nitrate solution
then dilute hydrochloric
aci d

White precipitate insoluble
in hydrochloric acid

S04+~ confirmed present

Add dilute nitric acid then
a few drops of silver
nitrate solution folloned by
di lute amroni um solution
hydrochloric aci d

White precipitate insoluble
innitricacid

cv~ confirmed present

To a solid sanple, add
ooncentrated H:SO4 and heat

Effervescence ooccurs with
misty fumes which turn blue
litrus paper red and form
dense white funes which ae
amonia

¢v~ confirmed present

TEST OBSERVATION DEDUCTION
Add equa volune of freshly Two separate layers forma NOsz confirmed
prepared ironi # 1 sulphate brown ring appear between them | present
solution then the tube is tilted

and concentrated sulphuric acid

added down the side of the

tubes

Heat the solid sarple with Brown fumes (of nitrogen NOs confirmed
concentrated sulphuric acid dioxide) forns present

Add megnesi um sulphate solution | No observable change but on HCOs confirmed
(or magnesiumchloride solution | boiling a white precipitate present

and boil)

forms. NB: CO# forns white in
cold
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1 You are provided with substance Q which contains two cations and two anions. You are required to
cary out the given tests toidentify themand any gas (es) evolved. Record your observations and
deduction in the table below.

Test Observation Deducti on

a) Heat a spatula endful of Q in
adry test tube to constant
mass. Or until there is no
further change.

b) To another spatula endful of
Q put intoatest tube add
about Sorriof distilled water,
shake well, filter, and keep
both the residue and the
filtration.
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¢ Divide the filtrate in to

five parts

i) Tothe first pat add sodium

hydroxi de solution drop

wise until in excess

To the second part add
agueous anTroni a solution

drop wise until in excess.

iii)

To the third part add lead

(1) nitrate solution

To the fourth part add
lead(1l) nitrate solution
followed by dilute nitric

acid
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v) Tothe fifth part cary out a
test of your own choice to
identify the Anionsin the
filtration.

d) Tothe residue put in tothe test
tube add dilute nitric acid until
there is no further change

Then divide the resultant solution

intotwo pats

i) Tothe first pat add sodium
hydroxi de solution drop wise until

in excess.

d)ii) To the second part add aqueous
ammonia solution drop wise until in

€eXCcess.
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Cationsin Q .ovvvneeeneeeeeann.n. ) e

Aionsin Q ..oooeeveiieii. ) e

2) You are provided with substances X which contans two cations and two anions. You are required to
cary out the given tests toidentify themand any gase(s) evolved. Record your observations and
deductions in the table below.

Test Observation Deducti on




55

)

Heat a spatula end
full of X in adry
test tube to
constant mes or
until there is no
further chenge.

b)

To another spatula
endful of X put in
to atest tube add
about 5ot of
distilled water,
shake well, filter,
and keep both the
residue and the
filtration.

Divide the filtrate
into five patsi)
To the first part
add sodi um
hydroxi de solution
drop wise until in

excess
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ii) Tothe second pat add
agueous ammroni a solution drop

wise until in excess.

iii) Tothe third pat add
lead(11) nitrate solution

(iv) To the fourth part add
lead (I1) nitrate solution
folloned by dilute nitric acid.

(v) Tothe fifth part cary out
atest of your choice to
identify the Anionsin the
filtration




(d) Tothe residue put in to
the test tube add dilute nitric
acid until there is no further
change. Then divide the

resultant solution in two

pats.

i) Tothe first pat add sodium
hydroxi de solution drop wise

until in excess

d) To the second part add
agueous anmoni a solution drop

wise until in excess

Cationsin X ..ooeeiiin ) e

AONS TN X oo,
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3) You are provided with substances Y which contains two cations and two anions. You are required to
cary out the given tests toidentify themand any gase(s) evolved. Record your observations and
deductions in the table below.

Test Observation Deducti on

a) Heat a spatula end full
of Yinadry test tube
to constant mass or until
there is no further
change.

b) To another spatula endful
of Yput intoatest
tube add about Sorriof
distilled water, sheke
well, filter, and keep
both the residue and the
filtration.
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¢ Divide the filtrate into
five patsi) Tothe
first pat add sodium
hydroxi de solution drop

wise until in excess

ii) Tothe second part add aqueous
ammonia solution drop wi se until

in excess.

iii) Tothe third part add lead(ll)
nitrate solution
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(iv) To the fourth pat add lead
(1) nitrate solution followed by

dilute nitric acid.

(v) Tothe fifth pat cary out a
test of your choice toidentify the
Anions in the filtration

(d) Tothe residue put intothe
test tube add dilute nitric acid
until there is no further change.
Then divide the resultant solution
intwo pats.

i) Tothe first pat add sodium
hydroxi de solution drop wise until

in excess
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d)(I1) To the second part add
agueous ammoni a solution drop wise

until in excess

CaionsinyY ooeeveeeeiieeennn.. ) e

AONSTNY oo,

4) You are provided with substances W whi ch conta ns two cations and two anions. You are required to
cary out the given tests toidentify themand any gase(s) evolved. Record your observations and
deductions in the table below.

Test Observation Deducti on
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)

Heat a spatula end full
of Win adry test tube
to constant ness or until
there is no further
change.

b)

To another spatula endful
of Wput intoatest
tube add about Scrriof
distilled water, sheke
well, filter, and keep
both the residue and the
filtration.

Divide the filtrate into
five patsi) Tothe
first pat add sodium
hydroxi de solution drop

wise until in excess
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ii) Tothe second part add aqueous
amoni a solution drop wi se until

in excess.

iii) Tothe third part add lead(ll)
nitrate solution

(iv) Tothe fourth part add lead
(1) nitrate solution followed by

dilute nitric acid.

(v) Tothe fifth pat cary out a
test of your choice to identify the
Anions in the filtration
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(d) Tothe residue put in tothe
test tube add dilute nitric acid
until there is no further change.
Then divide the resultant solution
intwo pats.

i) Tothe first pat add sodium
hydroxi de solution drop wise until

in excess

d)(11) To the second part add
agueous anmroni a solution drop wise

until in excess

Cationsin W .................. ) e
AoNSIN W,

5 You are provided with substances P whi ch conta ns two cations and two anions. You are required to
cary out the given tests to identify themand any gase(s) evolved. Record your observations and
deductions in the table below.

Test Observation Deducti on
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)

Heat a spatula end full of
Pin adry test tube to
constant ness or until
there is no further change.

b)

To another spatula endful
of Pput intoatest tube
add about Sorriof distilled
wat er, shake well, filter,
and keep both the resi due
and the filtration.

Divide the filtrate into
five patsi) Tothe first
part add sodi um hydroxi de
solution drop wise until

in excess

ii) Tothe second part add aqueous

ammonia solution drop wise until in

excess.
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iii) Tothe third pat add lead(lIl)
nitrate solution

(iv) Tothe fourth part add lead (I1)
nitrate solution followed by dilute

nitric acid.

(v) Tothe fifth part cary out atest
of your choice toidentify the Anions
inthe filtration

(d) Tothe residue put in tothe test
tube add dilute nitric acid until
there is no further change. Then
divide the resultant solution in two

parts.
i) Tothe first pat add sodium
hydroxi de soluti on dropwi se until in

excess
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d)(I1) To the second part add
agueous ammoni a solution drop wise

until in excess

CaionsinP ..cccoueveen.. ) e

ANONS TN P oo,

6) You are provided with substance A which contains two cations and two anions. You are required to
cary out the given tests to identify themany gase(s) evolved. Record your observation and deductions
in the table below.

Test Observation Deducti on

a) Heat a spatula endful of
Ain adry test tube to

constant mass

b) To another spatula endful
of Aput into atest tube
add about Scrriof
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distilled water shake
well, filter, and keep
both the resi due and
filtrate.

Divide the filtration in

to four parts

To the first part add
sodi um hydroxi de
solution drop wise

until in excess.

To the second part
add ammroni a solution
drop wise until in

excess.

iii)

Tothe third pat add
lead (II) nitrate
solution followed by

dilute nitric acid.

To the fourth part
carryout your own
test of your choice
toidentify the anion
inthe filtration.
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d) Tothe residue put into
the test tube add dilute
nitric acid solution
until there is no further
change. Divide the
resultant solution into

three parts.

(i) Tothe first pat add
sodi um hydroxi de
solution dropwi se

until in excess.

(ii) To the second part
add aqueous ahmroni a
solution dropwi se

until in excess.

(iii) Tothethird part
carry out your own
test toidentify the

cationsin the

resi due.
Cationsin A........oo........ ) e
AONS TN A oo,

7) You are provided with substance K whi ch contains TWO cations and two Anions. You are required to
cary out the given tests toidentify themand any gase(s) evolved .Record your observations and
deductions in the table below.

Test Observation Deducti on
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a) Heat spatula endful of Kin
adry test tube to constant
mess.

b) To another spatula endful of
Kput into atest tube add
about Somriof water sheke
well, filter keep both the
residue and the filtration

c) Divide the filtrate into
four parts add sodi um
hydroxi de solution and heat.
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ii) Tothe second part add lead(ll)
nitrate solution followed by dilute

nitric acid solution

iii) Tothe third part add lead (II)
nitrate solution and warmthe

m xture.

V) To the fourth part
carryout your own test
toidentify the anionin
the filtration.
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d) Tothe residue put into a
test tube add dilute nitric
acid solution and divide the
resultant solution in to

three parts

i) To the first pat add
sodi um hydroxi de
solution dropwi se

until in excess

ii)  Tothe second part
add aqueous anmroni a
solution dropwi se

until in excess
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iii) Tothethird pat
cary out your own
test toidentify the
cationin the
resi due.
Cationsin K................. ) e —————

ANONS TN K oo

8) You are provi ded with substance R which contains two cations and two anions. You are required to

cary out the given tests toidentify themand any gase(s) evolved. Record your observation and
deductions in the table below.

Test Observation Deduction

a) heat a spatula endful of Rin a
dry test tube to constant mass
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b) To another spatula endful of R put
into atest tube add about Sord of
water, shake well, Filter and keep
both the residue and the filtration

c)Divide the filtration into four
pats

i) add sodi um hydroxi de solution
and heat

ii) tothe second part add lead
nitrate solution followed by dilute

nitric acid

iii) Tothe third part add lead
nitrate solution and heat

iv)To the fourth part carry out your
own test toidentify the anionsin
the filtration
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Put the residue in the test tube add
dilute nitric acid solution then
Divide the resultant solution in to
two parts

To the first part add sodi um
hydroxi de solution drop wise until

in excess

ii)To the second part add aqueous

amonia solution drop wise until in

excess
Cationsin R..cooevvveeviinnnn. ) e
ANONS TN R

9. You are provided with substance Q whi ch contains two Cations and one anion. You are required to
cary out the given tests toidentify themand any gase(s) evolved, Record your observations and
deductions in the table below

Test observation Reduction




a) Heat aspatulaend ful of Qin
adry test tube to constant
mass

b) To another spatula endful of Q
put into atest tube add
about 5o of water. Sheke
well to meke a solution

c) Divide the resultant solution
into five parts

i) Add sodi um hydroxi de
solution drop wise
until in excess and
warm

ii)  Tothe second part add
agueous amoni a
solution drop wise
until in excess

iii) Tothethird pat cary
out your own test to
identify one of the
cation
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iv)  Tothe fourth part add
lead (#)nitrate

solution followed by
dilute nitric acid

V) To the fifth part cary
out your own test to
identify the anion in
the filtrate

10. You are provided with substance T whi ch contains two Cations and one anion. You are required to
cary out the given tests toidentify themand any gase(s) evolved, Record your observations and
deductions in the table below

Test observation Reduction

a) Heat aspatulaend ful of T
inadry test tube to
constant mess
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b) To another spatula endful
of T put intoatest tube
add about 5ot of water.
Shake well to neke a
solution

¢ Divide the resultant
solution into five parts

i) Add sodi um hydroxi de
solution drop wise until in
excess and heat

ii)  Tothe second part add
aqueous amoni a
solution drop wise until
in excess

iii) Tothethird pat

add lead nitrate
solution followed by
dilute nitric acid
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iv)  Tothe fourth part

cary out your own test
toidentify one of the
cation

V) To the fifth part cary
out your own test to
identify the anion in
the filtrate

Cationsin T..cooevvvneeeenenennn. ) e ————————
ANONS TN T oo

1. You are provided with substance N whi ch contains two Cations and one anion. You are required to
cary out the given tests toidentify themand any gase(s) evolved, Record your observations and
deductions in the table below

Test observation Reduction




a) Heat aspatulaend ful of Nin
adry test tube to constant
mass

b) To another spatula endful of N
put into atest tube add
about 5ent of water. Sheke
well to meke a solution

c) Divide the resultant solution
into five parts

i) Add sodi um hydroxi de
solution drop wise
until in excess and
heat

ii)  Tothe second part add
aqueous amoni a
solution drop wise
until in excess
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iii) Tothethirdpat add
lead nitrate solution
followed by dilute
nitric acid

iv)  Tothe fourth part

cary out your own test to
identify one of the cation

V) To the fifth part cary
out your own test to
identify the anion in
the filtrate

Cationsin No..ooooveeveineeennn... ) e

Anionsin N ...oooovevii. ) e

12. You are provided with substance E which contains two Cations and one anion. You are required to
cary out the given tests toidentify themand any gase(s) evolved, Record your observations and
deductions in the table below

Test observation Reduction
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d) Heat a spatulaend ful of Ein
adry test tube to constant
mass

€) To another spatula endful of E
put into atest tube add
about 5cnt of water. Sheke
well to rmeke a solution

f) Divide the resultant solution
into five parts

vi)  Add sodium hydroxi de
solution drop wise
until in excess and
heat

vii) To the second part add
aqueous amoni a
solution drop wise
until in excess
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viii) Tothe third part add
lead nitrate solution
followed by dilute
nitric acid

iX)  Tothe fourth part

carry out your own test to
identify one of the cation

X) To the fifth part carry
out your own test to
identify the anion in
the filtrate

CationsinE...ccoovvveeennnan.. ) e ————————

AONS TN E (oo,

13. You are provided with substance D which contans two Cations and one anion. You are required to
cary out the given tests toidentify themand any gase(s) evolved, Record your observations and
deductions in the table below

Test observation Reduction
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a) Heat aspatulaend ful of D in
adry test tube to constant
mass

b) To another spatula endful of D
put into atest tube add
about 5o of water. Shake
well to meke a solution

¢) Divide the resultant solution
into five parts

i) Add sodi um hydroxi de
solution drop wise
until in excess and
heat

To the second part add aqueous
ammonia solution drop wise until in
EXCess
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ii) Tothethird pat add
lead nitrate solution
followed by dilute
nitric acid

iii) Tothe fourth part

carry out your own test to
identify one of the cation

iv)  Tothe fifth part cary
out your own test to
identify the anion in
the filtrate

CationsinD...coovvnveenveenann.

AnionsinD....ceveennene.. ) e

4. You are provided with substance X which contans two Cations and one anion. You are required to
cary out the given tests to identify themand any gase(s) evolved, Record your observations and
deductions in the table below

Test observation Reduction

a) Heat aspatulaend ful of X in
adry test tube to constant
mess
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b) To another spatula endful of X

put into atest tube add
dilute nitric acid and warm
until there is no further
change.

Then add sodi unm hydroxi de
solution dropwi se until in
EXCeSS.

Filter, keep bolt the residue
and the filtrate

To the filtrate add dilute

nitric acid until solutionis

just acidic then divide it

intothree parts

i) Tothe first pat of
the acidified filtrate
add sodi um hydroxi de
solution dropwi se until
in excess

ii)  Tothe second part of
the acidified filtrate
add amoni a solution
dropwi se until in
EXCess

iii) Tothethird pat of
the acidified filtrate
add, carry out your own
test toidentify the
cationsin the filtrate
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d) Tothe residue put into atest
tube then dissolve it into
dilute nitric acid solution

Then divide the resultant solution
into three parts.

i) To the first part add
sodi um hydroxi de solution
drop wise until in excess

ii)  Tothe second part add
iron filling sheke well and
dlow the mxture to stand
for about 3 minutes

iii) Tothethird part add
agueous ammroni a solution
drop wise until in excess.

Cationsin Xeooeveeueeeeueeannnn.. ) e
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15 You are provided with substances Y which contain two cations and one anions. Carry out the given

tests toidentify the cations and anions in Y. Record your observations and deductions in the table
bel ow.

Test Observation Deduction

a)Heat a spatulaend full of Yin a

dry test tube to constant mass

b)To the residue in( a) above dlow
to cod then add dilute nitric acid
and warmuntil there is no further
exchange then add sodi um hydroxi de
solution drop wise until in excess.
Filter , keep both the residue and
filtrate

€) Tothe filtration add dilute
nitric acid until the solution is
just acidic then divide it into four

pats.

i) Tothe first part add sodium
hydroxi de solution drop wise until

in excess.
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cii)To the second part of acidified
filtrate add amonia solution drop

wise until in excess

iii Tothethird part add lead
nitrate solution

iv)To the fourth part add Barium
nitrate solution

d) Dissolve the residue into dilute
nitric acid solution. Then divide it
into three parts

i)To the first part add zinc
powder and shake then dlow
the mixture to stand for
about 2minutes

ii)To the second part add sodium
hydroxi de solution drop wise until

in excess
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iv) Tothe third part add anmonia

solution drop wise in excess.
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16. You are provided with substance F which contains two cations and one anion. You are required to
cary out the given tests toidentify themand any gase(s) evolved. Record your observations and
deductions in the table below.

a)Heat a spatula endful of Fin a
dry test tube until there is no
further change

b) To the another spatula endful of F
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put into atest tube add dilute
nitric acid solution until thereis
no further change

then add sodi um hydroxi de solution
drop wise until in excess filter,
keep both the residue and the
filtration

¢ To the filtration add dilute
nitricacid in the solution the
divide it into three pats

i)tothe first part add sodium
hydroxi de solution drop wise until

in excess

iii) Tothe third part carryout your
own test toidentify the cationsin
the filtration.
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d)To the residue put it into atest
tube add dilute nitric acid to nmeke
a solution Divide the resultant
solution in to two pats

i)To the first pat add sodium
hydroxi de solution drop wise until

in excess

ii) To the second part add aqueous
ammonia solution drop wise until in

excess
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