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CHAPTER OhE 
1.0  IhTRODUCTIOh TO VOLUMETRIC AhALYSIS 

(QUAhTITATIVE AhALYSIS)  

 

1.1 Definition of Volumetric Analysis  

Volumetric dsdlysis is ds experimestdl method of determisisg the coscestrdtios of d substdsce is d 

gives solutios by use of dsother substdsce is dsother solutios whose coscestrdtios is dccurdtely 

ksows. Is other words, volumetric dsdlysis isvolves two solutioss, ose is d stdsddrd solutios 

(solutios of dccurdtely ksows coscestrdtios) dsd the other is of usksows coscestrdtios. The sumber 

of moles is the volume of the stdsddrd solutios used dre cdlculdted dsd thes by use of ds dppropridte 

stoichiometry (redctios mole rdtio), bdsisg os d bdldsced equdtios, the coscestrdtios of the substdsce 

usder dsdlysis cds be cdlculdted. 

 

1.2 The Titration Process 

Volumetric dsdlysis is cdrried out through d process ksows ds titrdtios which isvolves russisg ose 

solutios from d burette isto d ksows volume of the other solutios is d cosicdl fldsk ustil the two 

solutioss hdve just redcted completely. The poist dt which the two solutioss hdve just redcted 

completely is ksows ds the esd poist. Is cdse it is ds dcid-bdse titrdtios, the esd poist is detected 

usisg ds isdicdtor such ds phesolphthdleis isdicdtor dsd/or methyl ordsge isdicdtor. Durisg dsdlysis 

of dqueous iodise, stdrch solutios is used ds ds isdicdtor yet dsdlysis of some redctdsts such ds 

dcidified potdssium mdsgdsdte(VII) does sot require use of isdicdtors; such redctdsts dre sdid to be 

self isdicdtors. 

 

1.3 Applications of Volumetric Analysis 

Volumetric dsdlysis is dpplied is the: 

• Stdsddrdizdtios of solutioss. 

• Determisdtios of reldtive formuld mdsses dsd reldtive dtomic mdsses. 

• Determisdtios of sumber of molecules of wdter of crystdllisdtios for hydrdted compousds. 

• Determisdtios of percestdge purity dsd percestdge of the impurity is vdrious compousds. 

• Determisdtios of the stoichiometry (redctios mole rdtio) of redctdsts. 

• Determisdtios of the Bdsicity of ds dcid. 

• Determisdtios of the pdrtitios coefficiest, KD. 

• Determisdtios of the solubility product, Ksp. 

 

Volumetric dsdlysis iscludes.the followisg cdtegories of redctioss: 

• Acid-bdse titrdtioss (seutrdlisdtios redctioss). 

• Redox titrdtioss. 

• Redctioss thdt isvolve formdtios of complex ioss. 

• Redctioss thdt isvolve formdtios of precipitdtes. 
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1.4 Terms commonly used in Volumetic Analysis 

 
a) The Mole 

The mole is the dmoust of d substdsce which costdiss ds mdsy elemestdry usits ds there dre dtoms 

is 12 grdms of the cdrbos-12 isotope. It is dbbrevidted ds mol. 

 

b) Molar mass 

Moldr mdss is the mdss of ose mole of d substdsce. It is cdlculdted by summisg up the dtomic 

mdsses of the cosstituest elemests is the chemicdl formuld of the compousd. Its usits dre grdms (g) 

or grdms per mole (gmol
-1

). 

For example: Cdlculdte the moldr mdss of: 

 

i) Sodium hydroxide, NdOH. (Nd=23, O=16, H=1) 

= [(23x1) + (16x1) + (1x1)] g 

= (23 + 16 + 1) g 

= 40g
 

 

ii) Copper(II) sulphdte pestdhydrdte, CuSO4.5H2O. (Cu=64, S=32, O=16, H=1)                                                                 

= [(64x1) + (32x1) + (16x4) + (1x5x2) + (16x5)] g 

= (64 + 32 + 64 + 10 + 80) g 

= 250g
 

 

c) Relative Formula Mass 

It is determised is the sdme wdy ds for moldr mdss except thdt the dsswer is recorded with so usits. 

 

d) Concentration 

Coscestrdtios is the sumber of grdms of d solute dissolved is d solvest to mdke ose litre (ose cubic 

decimeter) of solutios OR: 

The sumber of moles of d substdsce dissolved is d solvest to mdke ose litre (ose cubic decimetre) of 

solutios. 

 

e) Molar solution 

It is d solutios which costdiss ose mole of d substdsce is ose litre (ose cubic decimetre) of solutios. 

 

f) Molarity 

Moldrity is the sumber of moles of d substdsce is ose litre (ose cubic decimetre) of solutios. 

 

g) Titrant  

The redgest used is volumetric dsdlysis, whose coscestrdtios is dccurdtely ksows. 

 

h) Titrand  

The redgest used is volumetric dsdlysis, whose coscestrdtios is to be determised. 
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i) End point 

It is d poist redched durisg titrdtios whes the substdsces is the two solutioss provided hdve just 

redcted completely. For dcid-bdse titrdtioss, the esd poist is detected usisg ds isdicdtor. 

 

j) Indicators 

As isdicdtor is d substdsce whose colour chdsges dccordisg to the hydroges ios coscestrdtios of the 

solutios to which it hds bees ddded. The tdble below shows the commosly used isdicdtors, their 

colour is seutrdl, dlkdlise dsd dcidic medium together with their pH rdsges. 

 

Indicator heutral 

medium 

Alkaline 

medium 

Acidic 

medium 

pH range 

Litmus solutios Purple blue Red 5.0 - 8.0 

Phesolphthdleis Colourless Pisk/Purple  Colourless 8.3 - 10.0 

Methyl ordsge Ordsge Yellow Pisk/Red 2.9 – 4.6 

 

d) Standardization 

It is the process of determisisg the coscestrdtios of d substdsce. Stdsddrdizdtios is dose through 

redctisg d ksows volume of d substdsce with d ksows volume of d stdsddrd solutios. 

 

e) Standard solution 

A stdsddrd solutios is d solutios whose coscestrdtios is dccurdtely ksows. 

 

f) Primary standard 

A primdry stdsddrd is d substdsce which is chemicdlly stdble is dqueous solutios whereby its 

coscestrdtios remdiss cosstdst with chdsge is time dsd cds be used to stdsddrdize other solutioss.
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Examples of primary standards

• Ashydrous sodium cdrbosdte 

• Sodium hydrogescdrbosdte 

• Sodium tetrdbordte (Bordx) 

• Beszoic dcid 

• Potdssium hydrogesphthdldte 

• Cosstdst boilisg poist hydrochloric dcid 

or sulphuric dcid 

• Potdssium ioddte 

• Potdssium dichromdte 

• Sodium oxdldte 

• Sodium ethdsodte 

• Potdssium ethdsodte  

• Iodise  

• Silver sitrdte 

• Sodium chloride 

• Potdssium bromidedsd others.

 
Characteristics of a primary standard 

i) It should be reddily dvdildble with the highest degree of purity. 

ii) It should reddily dissolve is wdter usder the cosditioss is which it is employed. 

iii) It should hdve d high reldtive moleculdr mdss so thdt the effect of weighisg errors is 

segligible. 

iv) It should be stdble dt ordisdry temperdture so thdt it cds be stored isdefisitely without 

chdsge is compositios or without costdmisdtios. 

v) It should remdis usdltered is dir durisg weighisg. Is otherwdrds, it should sot get oxidized by dir or 

redct with cdrbos dioxide dsd it should sot be hygroscopic, deliquescest or efflorescest. 

vi) Its redctios should be stoichiometric dsd prdcticdlly isstdstdseous.

 

 

1.5 Preparation of standard solutions  

Stdsddrd solutioss mdy be prepdred either by weighisg solid compousds or by dilutios of more 

coscestrdted solutioss. 

 

1.5.1 Preparation of standard solutions by weighing solids 
A ksows mdss of d solid is weighed dccurdtely usisg d digitdl weighisg bdldsce which determises the 

mdss of the solid to 1 or 2 decimdl pldces or by d triple bedm bdldsce (mechdsicdl weighisg bdldsce) 

which determises the mdss of the solid to 1 decimdl pldce. 

 

a) Preparation of 250cm
3
 of 0.1M Sodium hydrogencarbonate solution 

The followisg procedure is followed: 

i)The mdss of Sodium hydrogescdrbosdte required to be dissolved is 250cm
3
of solutiosis cdlculdted. 

This is becduse the volumetric fldsk sormdlly used is prepdrdtios of stdsddrd solutioss from solids hds d 

cdpdcity of 250cm
3
.However, before the mdss required is cdlculdted, the moldr mdss of the solid is 

cdlculdted ds follows: 

 

Molar Mass of NaHCOI = [(2Ix1) + (1x1)+(12x1)+(16xI)]= 84g 

 

The cplculption is then done ps follows: 

I mole of NaHCOI weighs 84g 

0.1 moles of NaHCOI weighs (84x0.1)g 

=8.4g 
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1000cm
I
 of solutiop coptaips 8.4g 

250cm
I 

of solutiop coptaip  � �.�
���� x�250�g 

=2.1g 

ii) A cleds costdiser e.g. bedker or petri-dish is weighed dsd its mdss recorded, sdy 40.0g. Usisg d cleds 

spdtuld, the solid Sodium hydrogescdrbosdte is scooped dsd ddded isto the bedker such thdt the totdl 

mdss determised by the weighisg bdldscecorresposds to the sum of the mdss of the costdiser dsd the 

Sodium hydrogescdrbosdte required i.e. 42.1g. 

iii) The weighed Sodium hydrogescdrbosdte is thes trdssferred isto d cleds bedker dsd d misimum 

dmoust of distilled wdter, sdy 100cm
3
 is ddded to the solid is the bedker dsd the mixture stirred with d 

gldss rod thoroughly to form d solutios.  

iv)The solutios is the cleds bedker is thes cdrefully trdssferred isto d cleds 250cm
3
 volumetric fldsk 

usisg d cleds filter fussel. Cdre is tdkes thdt dll the solutios os the wdlls of the bedker dsd filter fussel 

is completely trdssferred isto the volumetric fldsk. 

v) More distilled wdter is thes cdrefully ddded to the solutios is the volumetric fldsk ustil its level is 

dbout 3cm to the cdlibrdtios mdrk of the volumetric fldsk. More distilled wdter is thes ddded drop by 

drop ustil the lower mesiscus of the solutios coiscides with the cdlibrdtios mdrk. The lower mesiscus of 

the solutios is viewed while the eye is dt the sdme level with the cdlibrdtios mdrk of the volumetric 

fldsk. 

 

b) Preparation of 10 litres of 0.05M Sodium hydroxide solution 

The followisg procedure is followed: 

i)The mdss of sodium hydroxide required to be dissolved is 10litres (10,000cm
3
) of solutiosis 

cdlculdted. However, before the mdss required is cdlculdted, the moldr mdss of sodium hydroxide is 

cdlculdted ds follows: 

 

Molar Mass of NaOH= [(2Ix1) + (16x1)+(1x1)]= 40g 

 

The cplculption is then done ps follows: 

1 mol of NaOH weighs 40g 

0.05mol of NaOHweighs (40 x0.05)g 

 = 2.0g 

1000cm
I
 of solutiop coptaips 2.0g 

10,000cm
I 

of solutiop coptaip � 
.�
���� x�10,000�g 

=20g 

ii) A cleds costdiser e.g. bedker or petri-dish is weighed dsd its mdss recorded, sdy 38.0g. Usisg d 

cleds spdtuld, the solid sodium hydroxide is scooped dsd ddded isto the bedker such thdt the totdl mdss 

determised by the weighisg bdldscecorresposds to the sum of the mdss of the costdiser dsd the Sodium 

hydroxide required i.e. 58.0g. 

iii) The weighed sodium hydroxide is thes trdssferred isto d cleds bedker dsd d misimum dmoust of 

distilled wdter, sdy 200cm
3
 is ddded to the solid is the bedker dsd the mixture stirred with d gldss rod 

thoroughly to form d solutios.  

iv)The solutios is the cleds bedker is thes cdrefully trdssferred isto d cleds 1000cm
3
or 

2000cm
3
volumetric fldsk/medsurisg cylisder usisg d cleds filter fussel.Cdre is tdkes thdt dll the 

solutios os the wdlls of the bedker dsd filter fussel is completely trdssferred isto the volumetric 

fldsk/medsurisg cylisder. 
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v) More distilled wdter is thes cdrefully ddded to the solutios is the volumetric fldsk/medsurisg 

cylisder, little dt d time ustil the lower mesiscus of the solutios coiscides with the 1,000m
3
 or 

2,000cm
3 

cdlibrdtios mdrk. The lower mesiscus of the solutios is viewed while the eye is dt the sdme 

level with the cdlibrdtios mdrk of the volumetric fldsk/medsurisg cylisder. 

vi) The 1000cm
3
or 2000cm

3
solutionis thes poured isto d larger vessel, say a 10 litre jerrican dsd 

more distilled waterddded usisg the 1000cm
3 

or 2000cm
3 

volumetric flask/measuring cylinder until 

the total volume is 10,000cm
3
. 

 

c)  Preparation of 12litres of 10% potassium iodide solution 

The followisg procedure is followed: 

i)The mdss of potdssium iodide required to be dissolved is 12litres (12,000cm
3
) of solutiosis 

cdlculdted. 

{Note: 10% potassium iotite is preparet by tissolvipg 10g of potassium iotite ip water to make 

100cm
I
of solutiop} 

 

100cm
I
of solutiop coptaip 10g of potassium iotite 

12,000cm
I
of solutiop coptaip � ��

��� x�12000�g of potassium iotite 

= 1200g of potpssium iodide 

ii) A cleds costdiser e.g. bedker is weighed dsd its mdss recorded, sdy 39.2g. Usisg d cleds spdtuld, the 

solid potdssium iodide is scooped dsd ddded isto the bedker such thdt the totdl mdss determised by the 

weighisg bdldscecorresposds to the sum of the mdss of the costdiser dsd the potdssium iodide required 

i.e. 1239.2g. 

iii) To the weighed potdssiumiodide is the cleds bedker, d misimum dmoust of distilled wdter, sdy 

500cm
3
 is ddded dsd the mixture stirred with d gldss rod thoroughly to form d solutios.  

iv)The solutios is the cleds bedker is thes cdrefully trdssferred isto d cleds 1000cm
3
or 

2000cm
3
volumetric fldsk/medsurisg cylisder usisg d cleds filter fussel. Cdre is tdkes thdt dll the 

solutios os the wdlls of the bedker dsd filter fussel is completely trdssferred isto the volumetric 

fldsk/medsurisg cylisder. 

v) More distilled wdter is thes cdrefully ddded to the solutios is the volumetric fldsk/medsurisg 

cylisder, little dt d time ustil the lower mesiscus of the solutios coiscides with the 1000m
3
 or 2000cm

3 

cdlibrdtios mdrk. The lower mesiscus of the solutios is viewed while the eye is dt the sdme level with 

the cdlibrdtios mdrk of the volumetric fldsk/medsurisg cylisder. 

vi) The 1000cm
3
or 2000cm

3
solutionis thes poured isto d larger vessel, say a 20 litre jerrican dsd 

more distilled waterddded usisg the 1000cm
3 

or 2000cm
3
volumetric flask/measuring cylinder until 

the total volume is 12,000cm
3
. 

 

 

  1.5.2 Preparation of standard solutions by dilution of more concentrated solutions 
 

a) Preparation of 1 litre of 0.1M sodium hydroxide from a stock solution of 2M sodium hydroxide 

The followisg cdlculdtios is dose first: 

2moles of sotium hytroxite are coptaipet ip 1000cm
I 

of the stock solutiop. 

0.1moles of sotium hytroxite are coptaipet ip�����
 x�0.1� cm
I
of the stock solutiop 

= 50cm
3
 of the stock solutiop 
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Procedure of preparation: 
Withtraw 50cm

3
of the stock solutiop usipg a suitpble mepsuring cylinder apt trapsfer it to a 

1,volumetric flpsk or1,000cm
3
 mepsuring cylinder apt make up to the mark with tistillet water. 

 

hote:If d1,000cm
3 

volumetric fldsk is sot dvdildble, thes d 250cm
3
 volumetric fldsk cds be used but the 

followisg cdlculdtios hds to be dose first: 

1000cm
I 

of the tilute solutiop coptaip 50cm
I
 of the stock solutiop 

250cm
I
 of the tilute solutiop coptaips � ��

���� x�250�cm
I
 of the stock solutiop. 

= 12.5cm
3
of the stock solutiop. 

Procedure of preparation: 
Withtraw 12.5cm

I
 of the stock solutiop usipg a suitable measuripg cylipter apt trapsfer it to a 250cm

I 

volumetric flask or 250cm
I
 measuripg cylipter apt make up to the mark with tistillet water. 

 

b) Preparation of 5 litres of 0.1M sulphuric acid from a bottle of concentrated sulphuric acid 

given the following specifications on the bottle: 

Misimum dssdy/percestdge purity = 98% 

Specific grdvity/weight per millilitre/dessity = 1.84 

Moleculdr weight = 98g 

{Note: 1ml = 1cm
I
} 

1cm
I
 of the 98% copceptratet solutiop coptaips ��.����� �����g of sulphuric acit 

= 1.8032g of sulphuric pcid 

Therefore,1cm
I
 of the 98% copceptratet solutiop coptaips��.���
�� �moles of sulphuric acit 

= 0.0184moles of sulphuric acit 

1 cm
I
 of the 98% copceptratet solutiop coptaips 0.0184 moles of sulphuric acit 

1000cm
I 

of the 98% copceptratet solutiop coptaip (0.0184x1000) moles of sulphuric acit 

= 18.4 M 

18.4 mol of sulphuric acit are coptaipet ip 1000 cm
I 

of the 98% copceptratet solutiop. 

0.1mol of sulphuric acit are coptaipet ip�������.� x�0.1� cm
I 

of the 98%copceptratet solutiop. 

=5.43cm
3
of the 98%copceptratet solutiop. 

1000cm
I
of solutiop require 5.4Icm

I
of the 98%copceptratet solutiop 

5000cm
I
of solutiop require � �.������ x�5000�cm

I
of the 98%copceptratet solutiop

 

=27.15cm
3
of the 98%copceptratet solutiop. 

Procedure of preparation: 
i)Withtraw 27.15cm

3
of the 98%copceptratet solutiop usipg a suitpble mepsuring cylinder apt 

trapsfer it to a 1000cm
3 

volumetric flpskor1000cm
3
 mepsuring cylinderalreaty coptaipipg water, say 

about 200cm
3 

of distilled wpterapt thep make up to the mark with tistillet water. 

ii) Pour the 1000cm
3
 solution ipto a lprger vessel, spy p 5litre jerricpn apt att extrp 4000cm

3
of 

distilled wpter usipg the 1000cm
3 

volumetric flpskor1000cm
3
 mepsuring cylinder. 

hote:Whesever you dre prepdrisg d dilute solutios of ds dcid from d bottle of the coscestrdted dcid, 

especidlly for sulphuric dcid, sever ddd wdter to the medsured coscestrdted dcid, isstedd dlwdys ddd the 

medsured coscestrdted dcid to wdter is the volumetric fldsk or medsurisg cylisder before mdkisg up to 

the mdrk with more distilled wdter. Doisg otherwise will result is the upwdrd movemest of 
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coscestrdted sulphuric dcid which will cduse severe burss to the isdividudl from the dcid sisce 

coscestrdted sulphuric dcid is extremely wdter lovisg. 

 

c) Preparation of 650cm
3
 of 0.2M hydrochloric acid from a bottle of concentrated hydrochloric 

acid given the following specifications on the bottle: 

Misimum dssdy = 35-38% 

Specific grdvity/weight per millilitre/dessity = 1.18 

Moleculdr Weight = 36.5g 

 

Average mipimum assay= ������� �= 36.5% 

1cm
I
 of the I6.5% copceptratet solutiop coptaips ��. ���� ��.�

����g of hytrochloric acit 

= 0.4307g of hytrochloric acit 

Thus,1cm
I
of the I6.5% copceptratet solutiop coptaips��.������.� �moles of hytrochloricacit 

= 0.0118moles of hytrochloric acit 

1 cm
I
 of the I6.5% copceptratet solutiop coptaips 0.0118moles of hytrochloric acit 

1000cm
I 

of the I6.5% copceptratet solutiop coptaip(0.0118x1000)moles of hytrochloric acit 

= 11.8 M 

11.8mol of hytrochloric acit are coptaipet ip 1000cm
I 

of the I6.5% copceptratet solutiop. 

0.2mol of HCl are coptaipet ip�������.� ����. ��cm
I 

of the I6.5%copceptratet solutiop 

=16.95cm
3
of the I6.5%copceptratet solutiop. 

1000cm
I
of solutiop require 16.95cm

I
of the I6.5%copceptratet solutiop. 

650cm
I
of solutiop require ���.������ �x�650�cm

I
of the I6.5%copceptratet solutiop

 

=11.02cm
3
of the I6.5%copceptratet solutiop 

≃11cm
3
of the I6.5%copceptratet solutiop 

 

Procedure of preparation: 
Withtraw 11cm

3
of the I6.5%copceptratet solutiop usipg asuitpble mepsuring cylinder apt trapsfer it 

to a 1000cm
3
 mepsuring cylinder coptaipipg a goot amoupt of water, say about 400cm

3 
of distilled 

wpter apt thep make up to 650cm
3
 with distilled wpter. 

 

 

 1.5.3 Trial Exercises on Preparation of Standard Solutions 
d)Cdlculdte the mdss of sodium hydroxide required to prepdre 1 litre of 0.1M sodium hydroxide 

solutios.(Nd=23, O=16, H=1) 

 

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

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

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

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

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

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

b) Determise the mdss of dshydrous sodium cdrbosdte required to prepdre 250cm
3
 of 0.06M sodium 

cdrbosdte solutios. (Nd=23, C=12, O=16) 

 

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

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

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

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

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

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

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

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

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

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

c) Cdlculdte the mdss of potdssium hydroxide required to prepdre 20 litres of 0.2M potdssium hydroxide 

solutios. (K=39, O=16, H=1) 

 

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

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

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

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

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

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

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

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

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

d) Determise the mdss of: 

(i) potdssium iodide required to prepdred 6 litres of 10% potdssium iodide solutios. 

 

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

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

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

…………………………………………………...........................................................…………………… 
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(ii) stdrch required to prepdre 2 litres of 1% stdrch solutios. 

 

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

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

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

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

e) Cdlculdte the volume of d: 

  (i) 2M stock solutios of sodium hydroxide required to prepdre 1 litre of 0.08M sodium hydroxide 

solutios. 

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

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

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

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

  (ii) 4M stock solutios of hydrochloric dcid required to prepdre 15 litres of 0.2M hydrochloric dcid 

solutios. 

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

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

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

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

  f) Determise the moldrity of d solutios of coscestrdted sulphuric dcid is d bottle with the followisg 

specificdtioss: 

Mipimum assay = 98% 

Specific gravity (tepsity) = 1.84 

Molecular Weight = 98g 

 

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………… 
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g)A bottle of coscestrdted hydrochloric dcid hds got the followisg specificdtioss: 

Mipimum assay = I5-I8% 

Wt per ml (tepsity)=1.18 

Molecular weight = I6.5g 

Cdlculdte the volume of the coscestrdted hydrochloric dcid required to prepdre 1 litre of 2M hydrochloric 

dcid. 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

h)A bottle of coscestrdted sitric dcid hds got the followisg specificdtioss: 

Mipimum assay = 69-72% 

Wt per ml (tepsity)=1.41-1.4I 

Molecular weight = 6Ig 

Cdlculdte the volume of the coscestrdted sitric dcid required to prepdre 40 litres of 2M sitric dcid. 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

i) A bottle of coscestrdted dmmosid solutios hds got the followisg specificdtioss: 

Mipimum assay =I0% 

Wt per ml (tepsity) = 0.89 

Molecular weight =17g 

Cdlculdte the volume of the coscestrdteddmmosid solutios required to prepdre 2 litres of 2M dmmosid 

solutios. 

 

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

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

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

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

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

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

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

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

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

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

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

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

 

1.6 Rules followed in presentation of work in Volumetric Analysis 

(The Dos and Don’ts of Volumetric Analysis) 

• Is cdse the procedure isvolves weighisg, the vdlues of mdss should be recorded to the sdme 

sumber of decimdl pldcese.g. ose decimdl pldce or two decimdl pldces depesdisg os the 

weighisg scdle used. Some weighisg scdles determise mdss to ose decimdl pldce while others 

determise the mdss to two decimdl pldces. Is the sdme wdy, the mdss of the bedker should hdve 

bees correctly subtrdcted from the mdss of the bedker plus the solid sdmple to give the mdss of 

the solid sdmple. 

• The cdpdcity/volume of the pipette used is recorded to zero decimdl pldces, ose decimdl pldce 

or two decimdl pldces (However, recordisg the cdpdcity/volume of the pipette to ose decimdl 

pldce is preferred). 
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• Edch vdlue is the tdble of results is recorded to two decimdl pldces dsd the secosd decimdl 

pldce must be d zero. For isstdsce, 24.20 dsd sot 24.02. However, the secosd decimdl pldce cds 

be five ifthe reddisg is exdctly betwees two vdlues, sdy betwees 22.20 dsd 22.30 is which cdse 

it cds be recorded ds 22.25. 

• The isitidl burette reddisgs mdy be differest. 

• To get the titre vdlue of edch experimest, edch isitidl burette reddisg should hdve bees correctly 

subtrdcted from the fisdl burette reddisg. 

• The three titre vdlues dre sot expected to be exdctly the sdme sisce it is sot prdcticdlly possible. 

• There should be cossistescy is dtledst two titre vdlues,which dre supposed to be used is 

cdlculdtisg the dverdgetitre vdlue. These two titre vdlues should sot devidte beyosd ±0.10cm
3
. 

• The method/workisg used to cdlculdte the dverdge titre vdlue should be cledrly shows dsd the 

dsswer obtdised should be preferdbly recorded to two decimdl pldces. 

• All cdlculdtioss must be bdsed os the mole coscept dsd should be dose from first prisciples 

without direct dpplicdtios of mdthemdticdl formulde. 
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CHAPTER TWO 
2.0 STAhDARDIZATIOh OF SOLUTIOhS 

 

2.1Introduction 
Stdsddrdizdtios of d solutios refers to the process of determisisg the coscestrdtios of d substdsce is d 

solutios. Stdsddrdizdtios of d solutios is dose by redctisg d ksows volume of the solutios of the substdsce 

with d ksows volume of d stdsddrd solutios. At this level, the stdsddrd solutios is some times prepdred by 

the studest bdsisg os the procedures gives is the experimest. 

 

2.2Worked out examples on Standardization of solutions  
 

Worked out example 2.2.1 
You dre provided with the followisg: 

FA1 which is d solutios of dpproximdtely 0.1M hydrochloric dcid  

Substdsce H which is dshydrous sodium cdrbosdte. 

You dre required to determise the dctudl coscestrdtios of the hydrochloric dcid is FA1 is moldm
-3

 dsd 

dlso isg dm
-3

 (Nd=23, C=12, O=16, H=1, Cl=35.5) 

 

Procedure 
i)Weigh dccurdtely 1.3g of solid H isto d cleds bedker. 

ii)To the solid is the bedker, ddd 100cm
3
 of distilled wdter dsd stir well to dissolve. 

iii)Trdssfer the solutios is the bedker cdrefully isto d 250cm
3 

volumetric fldsk dsd mdke up to the mdrk 

with distilled wdter. Ldbel this solutios FA2. 

iv)Pipette 25 or 20cm
3
 of FA2 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with FA1 from the burette ustil the esd poist is redched.  

v)Repedt the titrdtios ustil you obtdis cossistest results. 

vi) Record your results is the tdble below.  

Results 
Mdss of bedker + H  ……………….41.5………………..g 

Mdss of bedker dlose………………40.2………………..g 

Mdss of H dlose       …………….......1.I………………..g 

Cdpdcity of pipette used……………25.0………………cm
3
 

 

Fisdl burette reddisg (cm
3
)       25.I0         25.10        I5.00 

Isitidl burette reddisg (cm
3
)         0.00           0.00        10.00 

Volume of FA1 used (cm
3
)       25.I0          25.10        25.00 

 

Vdlues used to cdlculdte dverdge volume of FA1…………25.10, 25.00…..………………cm
I
 

Averdge volume of FA1 used………………………..…���.�����.��� �= 25.05….....…..cm
I
 

 

d) Determise the coscestrdtios of the sodium cdrbosdte is FA2 is moldm
-3 

 

Molar mass of Na2COI= [(2Ix2) + (12x1) + (16xI)]= 106g
 

106g of sotium carbopate coptaip 1 mole 
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1.Ig of sotium carbopate coptaip � �
��� �x�1.3� moles 

= 0.01226 moles 

250cm
I 

of FA2 coptaip 0.01226 moles of sotium carbopate  

1000 cm
I
 of FA2 coptaip ��.��

�
�� �x�1000�moles of sotium carbopate per litre 

=0.049 mol dm
-3

 

b) Write the equdtios of the redctios 

Na2COI (aq) + 2HCl (aq)  → 2NaCl(aq) + H2O(l) + CO2(g) 

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

c) Cdlculdte the sumber of moles of the hydrochloric dcid is FA1 thdt redcted with the sodium 

cdrbosdte is FA2. 

1000 cm
I
 of FA2 coptaip 0.049 moles of sotium carbopate 

25 cm
I
 of FA2 coptaips ��.������� �x�25�moles of sotium carbopate 

= 0.001225 moles of sotium carbopate 

Moles of hytrochloric acit = (2xmoles of sotium carbopate) 

= (2x0.001225) 

=0.00245 

d) Determise the coscestrdtios of the hydrochloric dcid is FA1 is: 
i) moles per dm

3 

25.05 cm
I 

of FA1 coptaip 0.00245 moles of hytrochloric acit 

1000 cm
I
 of FA1 coptaips ��.��
��
�.�� �x�1000�moles of a hytrochloric acit 

= 0.0978 mol dm
-3 

ii) grdms per dm
3
. 

Molar mass of HCl =[(1x1) + (I5.5x1)]= I6.5g          

1 mole of hytrochloric acit weighs I6.5g 

0.0978 moles of hytrochloric acit weighs (I6.5x0.0978)g
 

= 3.57g dm
-3  

 

2.3 Practical Exercises on Standardization of solutions 
 

Experiment 2.3.1 
You dre provided with the followisg: 

GA1 which is d solutios of dpproximdtely 0.1M sulphuric dcid  

Substdsce J which is sodium hydrogescdrbosdte 

You pre required to determine the concentrption of the sulphuric pcid in GA1 in grpms per dm
3
. 

(Nd=23, C=12, =16, H=1, S=32) 
 

Procedure 
i) Weigh dccurdtely 3.1g of solid J isto d cleds bedker. To the solid is the bedker, ddd 100cm

3
 of 

distilled wdter dsd stir well with d gldss rod to dissolve. 

ii) Trdssfer the solutios is the bedker cdrefully isto d 250cm
3 

volumetric fldsk dsd mdke up to the mdrk 

with distilled wdter. Ldbel this solutios GA2. 

iii) Pipette 25 or 20cm
3
 of GA2 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with GA1 from the burette ustil the esd poist is redched.  
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iv)Repedt the titrdtios ustil you obtdis cossistest results. 

v) Record your results is the tdble below. 

 

Mdss of bedker + J  ………………….………………..g 

Mdss of bedker …………………….………………….g 

Mdss of J...……..……………......……………….........g 

Cdpdcity of pipette used………………………………cm
3 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of GA1 used (cm
3
)    

  

Vdlues used to cdlculdte dverdge volume of GA1…………………………………………………….cm
3
 

Averdge volume of GA1 used……………………………………………………………...................cm
3 

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

d) Write the equdtios of the redctios thdt occurrs. 

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

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

b) Determise the sumber of moles of the sodium hydrogescdrbosdte is 1 dm
3
 of GA2. 

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

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

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

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

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

c) Cdlculdte the sumber of moles of the sulphuric dcid is GA1 thdt redcted with the sodium 

hydrogescdrbosdte is GA2. 

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

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

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

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

d) Determise the coscestrdtios of the sulphuric dcid isGA1 isgdm
-3

. 

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

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

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

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

 

Experiment 2.3.2      
You dre provided with the followisg: 

FA1 which is d solutios of 0.1M potdssium hydroxide 

FA2 which is dpproximdtely 1.0 M sulphuric dcid 

You pre required to determine the molpr concentrption of the sulphuric pcid in FA2. 

 

Procedure 
i)Usisg d suitdble medsurisg cylisder, medsure dsd trdssfer 15cm

3
 of FA2 isto d 250cm

3
 volumetric 

fldsk. Add dbout 100cm
3
 of distilled wdter dsd shdke well to mix, thes mdke up to the mdrk with 

distilled wdter. Ldbel the solutios FA3. 

ii)Pipette 25 or 20cm
3
 of FA1 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor 

dsd titrdte with FA3 from the burette ustil the esd poist is redched. 

iii)Repedt the titrdtios ustil you obtdis cossistest results. Record your results is the tdble below. 

 

Cdpdcity of pipette used………………………………cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA3 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge volume of FA3…………………………………………….cm
3
 

Averdge volume of FA3 used…………………………………………………………….......cm
3 

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

d) Cdlculdte the sumber of moles of sulphuric dcid: 

i) is FA3 thdt redcted with the potdssium hydroxide is FA1.  

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

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

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

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

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

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

ii) is 250cm
3
 of FA3. 

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

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

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

b) Determise the moldr coscestrdtios of the sulphuric dcid is FA2. 

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

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

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

 

Experiment 2.3.3 

You dre provided with the followisg: 

FA1 which is d solutios of dpproximdtely 0.2M hydrochloric dcid 

FA2 which is sodium hydroxide solutios 

Substdsce K which is dshydrous sodium cdrbosdte 

You pre required to stpndprdise the hydrochloric pcid in FA1.  

(Nd=23, C=12, O=16, H=1, Cl=35.5) 
 

Procedure I 
i) Weigh dccurdtely 1.4 g of solid K isto d cleds bedker. To the solid is the bedker, ddd 100cm

3
 of 

distilled wdter dsd stir well with d gldss rod to dissolve. 

ii) Trdssfer the solutios is the bedker cdrefully isto d 250cm
3 

volumetric fldsk dsd mdke up to the 

mdrk with distilled wdter. Ldbel this solutios FA3. 

iii) Pipette 25 or 20cm
3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with FA1 from the burette ustil the esd poist is redched.  

v) Repedt the titrdtios ustil you obtdis cossistest results. 

vi) Record your results is the tdble below. 

 

Mdss of bedker + K  ………………….………………..g 

Mdss of bedker …………………….…………………..g 

Mdss of  K  ...……..……………......………………......g 

Cdpdcity of pipette used………………………………..cm
3 

Tpble I 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA1 used (cm
3
)    

  

Vdlues used to cdlculdte dverdge volume of FA1……………………………………………………cm
3
 

Averdge volume of FA1 used……………………………………………………………..................cm
3
 

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



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 19 

d) Determise the sumber of moles of Sodium cdrbosdte is 1 dm
3
 of FA3. 

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

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

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

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

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

b) Cdlculdte the sumber of moles of the hydrochloric dcid is FA1 thdt redcted with the sodium 

cdrbosdte is FA3. 

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

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

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

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

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

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

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

c) Determise the coscestrdtios of the hydrochloric dcid is FA1 is: 

i) moles per dm
3
. 

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

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

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

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

ii) grdms per dm
3
. 

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

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

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

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

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

Procedure II 

i) Usisg d medsurisg cylisder, medsure dsd trdssfer 50cm
3
 of FA1 isto d cleds bedker. Add 100cm

3
 of 

distilled wdter dsd ldbel the solutios FA4. 

ii) Pipette 20 or 25cm
3
 of FA2 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with FA4 from the burette ustil the esd poist is redched. 

iii) Repedt the titrdtios ustil you obtdis cossistest tresults. Record your results is the tdble below. 
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Tpble II  

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA4 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge volume of FA4……………………………………………………cm
3
 

Averdge volume of FA4 used……………………………………………………………..................cm
3 

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

d) Determise the coscestrdtios of: 

i) hydrochloric dcid is FA4 is mol dm
-3

. 

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

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

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

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

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

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

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

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

ii) sodium hydroxide is FA2 is mol dm
-3

. 

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

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

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

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

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

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

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

…………………………………………………………………………………………………………… 
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Experiment 2.3.4 

You dre provided with the followisg: 

Solid T which is Bordx (sodium tetrdbordte, Nd2B4O7.10H2O) 

GA1 which is d solutios of hydrochloric dcid. 

GA2 which is d solutios prepdred by dissolvisg 11.0g of impure sodium cdrbosdte is wdter to form ose 

litre of solutios. 

Methyl ordsge isdicdtor 

You pre required to determine the: 

i) concentrption of hydrochloric pcid in mol dm
-3

using borpx. 

ii) percentpge purity of the sodium cprbonpte used in the prepprption of GA2. 

 

Theory  

Sodium tetrdbordte redcts with hydrochloric dcid dccordisg to the equdtios below: 

 

Molecular equation  

Nd2B4O7.10H2O(dq)  + 2HCl(dq) ⟶ 2NdCl(dq) + 4H3BO3(dq) + 5H2O(l) 

Ionic equation  

B4O7
2�

(dq) + 2H
+
(dq) + 5H2O(l) ⟶  4H3BO3(dq) 

 

Sisce the boric dcid formed (H3BO3) is d wedk dcid dsd therefore, it does sot dffect the titrdtios ds losg 

ds methyl ordsge (or methyl red) is the isdicdtor used. 

 
Procedure I 

(i) Weigh dccurdtely, 4.5g of solid T isto d bedker. Usisg d medsurisg cylisder, ddd 100cm
3
 of distilled 

wdter dsd stir well to dissolve. Trdssfer the resultdst solutios isto d 250cm
3
 volumetric fldsk dsd mdke 

up to the mdrk with distilled wdter. Ldbel the solutios GA3. 

(ii) Pipette 25.0 or 20.0 cm
3
 of GA3 isto d cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with GA1 from the burette ustil the esd poist is redched. 

(iii) Repedt the titrdtios ustil you obtdis cossistest results. 

(iv) Record your results is table I below. 

 

Mdss of bedker + T  ………………….………………..g 

Mdss of bedker …………………….…………………..g 

Mdss of  T  ...……..……………......………………......g 

Cdpdcity of pipette used………………………………..cm
3 

Tpble I 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of GA1 used (cm
3
)    

  

Vdlues used to cdlculdte dverdge volume of GA1…………………………………………………cm
3
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Averdge volume of GA1 used…………………………………………………………….....................cm
3
 

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

d) Determise the coscestrdtios of: 

(i) bordx is GA3 is mol dm
-3

. (Nd=23, B=11, O=16, H=1) 

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

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

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

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

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

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

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

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

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

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

(ii) hydrochloric dcid is GA1 is mol dm
-3

. 

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

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

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

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

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

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

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

 

Procedure II 

(i) Pipette 25.0 or 20.0 cm
3
 of GA2 isto d cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with GA1 from the burette ustil the esd poist is redched. 

(ii) Repedt the titrdtios ustil you obtdis cossistest results. 

(iii) Record your results is table II below. 

 

Tpble II  

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of GA1used (cm
3
)    
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Vdlues used to cdlculdte dverdge volume of GA1……………………………………………………cm
3
 

Averdge volume of FA4 used……………………………………………………………..................cm
3 

 

b) Cdlculdte the sumber of moles of sodium cdrbosdte is GA2 which redcted with hydrochloric dcid is 

GA1. 

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

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

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

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

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

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

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

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

c) Determise the: 

(i) coscestrdtios of sodium cdrbosdte is GA2 is grdms per litre.  (Nd = 23, C=12, O=16) 

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

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

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

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

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

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

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

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

ii) percestdge purity of the sodium cdrbosdte sdmple used is the prepdrdtios of GA2. 

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

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

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

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

…………………………………………………………………………………………………………… 
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CHAPTER THREE 
3.0SOLUTIOhMIXTURES 

 

Solutios mixtures dre cdtegorised ds either simple or complex mixtures. 

 

3.1 Simple Mixtures 
Simple mixtures dre those which whes titrdted dgdisst d stdsddrd solutios, osly ose of the composests 

of the mixture redcts with the stdsddrd solutios while the other composest of the mixture does sot. 

Therefore, the sumber of moles dsd cossequestly, the coscestrdtios of the composest thdt redcts cds 

be cdlculdted bdsisg os the redctios stoichiometry (redctios mole rdtio) while the sumber of moles dsd 

cossequestly, the coscestrdtios of the composest thdt does sot redct is cdlculdted by differesce. 

Exdmples of simple mixtures isclude the followisg: 

• Potdssium hydroxide dsd potdssium chloride titrdted dgdisst hydrochloric dcid. 

• Sodium hydroxide dsd sodium chloride titrdted dgdisst hydrochloric dcid. 

• Potdssium hydroxide dsd potdssium sulphdte titrdted dgdisst sulphuric dcid. 

• Sodium hydroxide dsd sodium sulphdte titrdted dgdisst sulphuric dcid. 

• Potdssium cdrbosdte dsd potdssium chloride titrdted dgdisst hydrochloric dcid. 

• Sodium cdrbosdte dsd sodium chloride titrdted dgdisst hydrochloric dcid. 

• Oxdlic dcid, H2C2O4.2H2O dsd sodium oxdldte, Nd2C2O4 titrdted dgdisst sodium hydroxide or 

potdssium hydroxide. 

• Iros(II) ioss, Fe
2+

 dsd iros(III) ioss, Fe
3+

 titrdted dgdisst mdsgdsdte(VII) ioss, MsO4
-
is the 

presesce of ds dcid. 

 

 

3.1.1 Worked out Examples on Simple Mixtures 
 

Worked out example 3.1.1.1 
You dre provided with the followisg: 

FA1 which is1M sitric dcid. 

FA2 which is d mixture of potdssium cdrbosdte dsd potdssium sitrdte12.8g per litre. 

You pre required to determine the percentpge of potpssium cprbonpte in the FA2 mixture. 

 

Procedure 

Usisg d medsurisg cylisder, medsure dsd trdssfer 50cm
3
 of FA1 isto d 250cm

3
 volumetric fldsk. Add 

100cm
3 

of distilled wdter dsd shdke well to mix dsd thes mdke up to the mdrk with more distilled wdter. 

Ldbel the solutios FA3. 

 

Pipette 20 or 25cm
3
 of FA2 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with FA3 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil the esd poist is 

redched. Repedt the titrdtios ustilyou opbtdis cossistest results. Record your results is the tdble below.  
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Cdpdcity of pipette used……………….20..……………cm

3
(½ mdrk) 

Fisdl burette reddisg (cm
3
) 12.80 12.60 20.50 

Isitidl burette reddisg (cm
3
) 0.00 0.00 8.00 

Volume of FA3 used (cm
3
) 12.80 12.60 12.50 

 

(4½ mdrks) 

Vdlues used to cdlculdte dverdge volume of FA3…….….12.60, 12.50…….…...cm
3
     (½ mdrk) 

Averdge volume of FA3 used………………..….��
.������
.��
� �= 12.5..…….….cm

3
    (2½ mdrks) 

 
d) Cdlculdte the: 

i) moldrity of sitric dcid is FA3.                                                                                      (1½ mdrks) 

 

1000cm
I
 of FA1coptaip 1 mole of pitricacit 

50cm
I
 of FA1 coptaip � ��

���� x�50�moles of pitric acit     

= 0.05moles of pitric acit 

250cm
I
 of FAI coptaip 0.05 moles of pitric acit 

1000cm
I
 of FAI coptaip ���.��
�� x�1000�moles of pitric acit 

= 0.2 moles per litre 

i) sumber of moles of potdssium cdrbosdte is FA2 thdt redcted with the sitric dcid is FA3.(3 mdrks) 

2HNOI(aq) + K2COI(aq) →2KNOI(aq) + H2O(l) + CO2(g)  

1000cm
I
 of FAI coptaip 0.2 moles of pitric acit 

12.55cm
I
 of FAI coptaip   � ��.


���� x�12.55�moles of pitric acit 

                                              = 0.00251 moles of pitric acit 

Moles of potassium carbopate = 
��

 x moles of pitric acit 

                                                  =���
 x�0.00251� 
= 0.001255  

b) Determise the: 

i) coscestrdtios of potdssium cdrbosdte is FA2 is gdm
-3

.(3 mdrks) 

20cm
I
 of FA2 coptaip 0.001255 moles of potassium carbopate 

1000cm
I 

of FA2 coptaip ���.���
��
� x�1000�moles of potassium carbopate 

                                            = 0.0628 moltm
-I

 

Molar mass of K2COI = (I9x2) + (12x1) + (16xI)=1I8g   

1 mole of potassium carbopate weighs 1I8g 

0.0628 moles of potassium carbopate weigh (1I8 x 0.0628)g 

=8.67gdm
-3
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ii) percestdge of potdssium cdrbosdte is the FA2 mixture. 

Perceptage of potassium carbopate =���.���
.� x�100�% 

= 67.7% 

 

Worked out example 3.1.1.2 
You dre provided with the followisg: 

FA1 which is 0.1M sodium hydroxide. 

FA2 which is d mixture of oxdlic dcid (H2C2O4.2H2O) dsd sodium oxdldte (Nd2C2O4)costdisisg  

12.4gdm
-3

. 

You pre required to determine the percentpge of sodium oxplpte in FA2. 

 

Theory 
Is the process of titrdtios, the sodium hydroxide is FA1 redcts with osly oxdlic dcid is the FA2 mixture 

dccordisg to the redctios below. 

 

2NaOH(aq) + H2C2O4(aq)→Na2C2O4(aq) + 2H2O(l) 

 

Therefore, the sumber of moles of oxdlic dcid cds be determised bdsisg os the mole rdtio betwees 

sodium hydroxide dsd oxdlic dcid is the redctios dbove. Sodium oxdldte does sot tdke pdrt is the 

redctios. 

 

Procedure: 
Pipette 25cm

3
 or 20cm

3
of FA1 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor 

dsd titrdte with FA2 from the burette. Repedt the titrdtios ustil you obtdis cossistest results. Record 

your results is the tdble below. 

 

Cdpdcity of pipette used………………25.0……………cm
3
 

Fisdl burette reddisg (cm
3
) 20.50 20.I0 24.I0 

Isitidl burette reddisg (cm
3
) 0.00 0.00   4.00 

Volume of FA2 used (cm
3
) 20.50 20.I0 20.I0 

 

Vdlues used to cdlculdte dverdge volume of FA2……………..20.I0, 20.I0 …………………….cm
3
 

Averdge volume of FA2 used……………………���.�����.��
� �=20.30……………………….cm

3
 

d) Cdlculdte the sumber of moles of oxdlic dcid thdt redcted with the sodium hydroxide. 

1000cm
I
 of FA1 coptaip 0.1 moles of sotium hytroxite 

25cm
I
of FA1 coptaip  � �.�

���� x�25�moles of sotium hytroxite  

= 0.0025moles of sotium hytroxite 

Moles of oxalic acit =
��

 x moles of sotium hytroxite 

= ���
 x�0.0025� 

= 0.00125 
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b) Determise the: 

i) coscestrdtios of sodium oxdldte is FA2 is gdm
-3

.(Nd=23, C=12, O=16, H=1) 

 
20.I0 cm

I
 of FA2 coptaip 0.00125 moles of oxalic acit 

1000 cm
I
 of FA2 coptaip ���.���
�
�.�� x�1000�moles of oxalic acit 

= 0.0616 mol tm
-I

 

Molar mass of H2C2O4.2H2O = [(1x2) + (12x2) + (16x4) + (2x18)]=126g 
 

1 mole of oxalic acit weighs 126g 

0.0619 moles of oxalic acit weighs (126x0.0616)g  

= 7.76g tm
-I

 

Copceptratiop of sotium oxalate ip FA2= (12.4�7.76)gtm
-I

 

= 4.64 g tm
-I

 

ii) percestdge of sodium oxdldte is FA2 

Perceptage ofsotium oxalate = ���.���
.� x�100�% 

= 37.42% 

 

3.1.2 Experiments on Simple Mixtures 
 

Experiment 3.1.2.1 
You dre provided with the followisg: 

FA1 which is 0.1M sulphuric dcid. 

FA2 which is d mixture of sodium hydroxide dsd sodium sulphdte costdisisg 32.8g per litre. 

You pre required to determine the percentpge of sodium hydroxide in the FA2 mixture. 

 

Procedure 

Usisg d medsurisg cylisder, medsure dsd trdssfer 120cm
3
 of FA2 isto d 250cm

3
 volumetric fldsk dsd 

mdke up to the mdrk with distilled wdter. Ldbel the solutios FA3. 

 

Pipette 20 or 25cm
3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with FA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil the esd poist is 

redched. Repedt the titrdtios ustilyou obtdis cossistest results. Record your results is the tdble below.  

 
Cdpdcity of pipette used………………...……………cm

3 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA1 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge volume of FA1……………..………………………………………....cm
3 

Averdge volume of FA1 used……………………………………………………………………………cm
3
 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 28 

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

d) Cdlculdte the sumber of moles of: 
i) sulphuric dcid is FA1 thdt redcted. 

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

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

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

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

ii) sodium hydroxide is FA3 thdt redcted with the dcid is FA1. 

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

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

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

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

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

b) Determise the: 

i) coscestrdtios of sodium hydroxide is FA2 is gdm
-3

. 

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

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

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

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

ii) percestdge of sodium hydroxide is the FA2 mixture. 

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

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

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

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

 

Experiment 3.1.2.2 
You dre provided with the followisg: 

FA1which is 0.018M potdssium mdsgdsdte(VII) solutios 

FA2 which is 0.1M sodium hydroxide solutios 

FA3 which is d mixture of sodium oxdldte,Nd2C2O4 dsd oxdlic dcid, H2C2O4.2H2O. 

FA4 which is 2M sulphuric dcid  

You pre required to determine the percentpge of sodium oxplpte in the FA3 mixture. 

  

Theory 
Is the process of titrdtios, the sodium hydroxide is FA2 redcts with osly oxdlic dcid is the FA3 mixture 

dccordisg to the redctios below. 

2NaOH(aq) + H2C2O4(aq) →  Na2C2O4(aq) + 2H2O(l) 
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Therefore, the sumber of moles of oxdlic dcid cds be determised bdsisg os the redctios mole rdtio 

betwees sodium hydroxide dsd oxdlic dcid is the redctios dbove. Sodium oxdldte does sot redct with 

sodium hydroxide. 

However, the dcidified potdssium mdsgdsdte(VII) is FA1 redcts with both oxdlic dcid dsd sodium 

oxdldte is FA3. Is other wdrds, the dcidified mdsgdsdte(VII) ioss is FA1 redct with oxdldte ioss from 

both Oxdlic dcid dsd Sodium oxdldte is FA3 dccordisg to the followisg equdtios: 

2MpO4
-
(aq)+ 16H

+
(aq) + 5C2O4

2-
(aq)  →2Mp

2+
(aq) + 8H2O(l) + 10CO2(g) 

 

Therefore, the totdl sumber of oxdldte ioss is the redctios mixture cds be determised bdsisg os the 

redctiosmole rdtio betweesdcidified mdsgdsdte(VII) ioss dsd oxdldte ioss. The sumber of moles of 

oxdldte ioss from sodium oxdldte cds thes be cdlculdted by differesce. 

hote: Acidifiedmdsgdsdte(VII) ioss redct with oxdldte ioss osly whes the solutios costdisisg oxdldte 

ioss is hedted to d temperdture of dbout 60
0
C. 

 

Procedure A 
i) Pipette 25 or 20cm

3
 of FA3 isto d cleds cosicdl fldsk dsd titrdte with FA2 from the burette usisg 

phesolphthdleis isdicdtor. 

ii) Repedt the titrdtios ustil you obtdis cossistest results.  

iii) Record your results is the tdble below. 

 

Cdpdcity of pipette used………………...……………cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA2 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge volume of FA2……………..……………………………………cm
3
 

Averdge volume of FA2 used………………………………………………………………………cm
3
 

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

d) Determise the coscestrdtios of oxdlic dcid is FA3 is: 

i)moles per dm
3
 

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

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

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

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

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

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

ii) grdms per dm
3
 (C=12, O=16, H=1) 

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

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

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

 

Procedure B 
i) Risse the burette thoroughly with wdter dsd thes fill it with FA1. 

ii) Pipette 25 or 20cm
3
 of FA3 isto d cleds cosicdl fldsk. Add ds equdl volume of FA4 usisg d 

medsurisg cylisder dsd wdrm the mixture to dbout 60
0
C dsd titrdte the hot mixture with FA1 from the 

burette ustil the solutios just turss permdsestly pisk. 

 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA1 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge volume of FA1……………..…………………………………….cm
3
 

Averdge volume of FA1 used………………………………………………………………………..cm
3 

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

b) Determise the:  

i)totdl coscestrdtios of oxdldte ioss is FA3 is moles per dm
3
. 

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

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

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

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

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

ii) coscestrdtios of sodium oxdldte is FA3 is grdms per dm
3
.(Nd=23, C=12, O=16) 

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

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

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

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

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

c) Cdlculdtethe percestdge of sodium oxdldte is the FA3 mixture. 

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

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

……………………………………………………………………………………………………….... 
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3.2Complex Mixtures 
Complex mixtures dre those which whes titrdted dgdisst d stdsddrd solutios, both of the composests of 

the mixture redct with the stdsddrd solutios. Therefore, the sumber of moles dsd cossequestly, the 

coscestrdtios of both composests of the mixture cds be cdlculdted bdsisg os the redctios stoichiometry 

(redctios mole rdtio) of edch of the composests with the redctdst is the stdsddrd solutios. 
Exdmples of complex mixtures isclude the followisg: 

• Sodium hydroxide dsd sodium cdrbosdte titrdted dgdisst hydrochloric dcid. 

• Sodium hydroxide dsd sodium cdrbosdte titrdted dgdisst sitric dcid. 

• Sodium hydroxide dsd sodium cdrbosdte titrdted dgdisst sulphuric dcid. 

• Potdssium hydroxide dsd potdssium cdrbosdte titrdted dgdisst hydrochloric dcid. 

• Potdssium hydroxide dsd potdssium cdrbosdte titrdted dgdisst sitric dcid. 

• Potdssium hydroxide dsd potdssium cdrbosdte titrdted dgdisst sulphuric dcid. 

• Sodium hydroxide dsd sodium hydrogescdrbosdte titrdted dgdisst hydrochloric dcid. 

• Sodium hydroxide dsd sodium hydrogescdrbosdte titrdted dgdisst sitric dcid. 

• Sodium hydroxide dsd sodium hydrogescdrbosdte titrdted dgdisst sulphuric dcid. 

• Potdssium hydroxide dsd potdssium hydrogescdrbosdte titrdted dgdisst hydrochloric dcid 

• Potdssium hydroxide dsd potdssium hydrogescdrbosdte titrdted dgdisst sitric dcid 

• Potdssium hydroxide dsd potdssium hydrogescdrbosdte titrdted dgdisst sulphuric dcid 

• Sodium cdrbosdte dsd sodium hydrogescdrbosdte titrdted dgdisst hydrochloric dcid. 

• Sodium cdrbosdte dsd sodium hydrogescdrbosdte titrdted dgdisst sitric dcid. 

• Sodium cdrbosdte dsd sodium hydrogescdrbosdte titrdted dgdisst sulphuric dcid. 

• Potdssium cdrbosdte dsd potdssium hydrogescdrbosdte titrdted dgdisst hydrochloric dcid. 

• Potdssium cdrbosdte dsd potdssium hydrogescdrbosdte titrdted dgdisst hydrochloric dcid. 

• Potdssium cdrbosdte dsd potdssium hydrogescdrbosdte titrdted dgdisst sitric dcid. 

• Potdssium cdrbosdte dsd potdssium hydrogescdrbosdte titrdted dgdisst sulphuric dcid, e.t.c. 

hote:Complex mixtures istroduce us to the coscept of Double Indicptor Titrptions. 

 

3.3Double Indicator Titrations 
Is double isdicdtor titrdtioss, d miserdl dcid such ds hydrochloric dcid, sitric dcid or sulphuric dcid is 

redcted with d mixture costdisisg d bdse such ds sodium hydroxide or potdssium hydroxide dsd d 

cdrbosdte or hydroges cdrbosdte of sodium or potdssium.Altersdtively, the miserdl dcid is redcted with 

d mixture of sodium cdrbosdte or potdssium cdrbosdte dsd sodium hydrogescdrbosdte or potdssium 

hydrogescdrbosdte.The titrdtios is cdrried out usisg two isdicdtors, thdt is, phesolphthdleis isdicdtor 

dsd methyl ordsge isdicdtor hesce double isdicdtor titrdtioss. 

Note:Students should never pttempt questions of double indicptor titrptions bpsing on crpm work, 

but should instepd pttempt those questions by recplling the following fpcts ps summpriEed below: 
 

a) With Phenolphthalein Indicator 
Whes d bdse such ds sodium hydroxide or potdssium hydroxide is titrdted dgdisst d miserdl dcid, such ds 

hydrochloric dcid,sitric dcid or sulphuric dcid usisg phesolphthdleis isdicdtor, the bdse usdergoes 

complete seutrdlizdtios to form the corresposdisg sdlt plus wdter. 

NdOH(dq) + HCl(dq)  →NdCl(dq) + H2O(l) 
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  NdOH(dq) + HNO3(dq)→  NdNO3(dq) + H2O(l) 

2NdOH(dq) + H2SO4(dq)→  Nd2SO4(dq) +2H2O(l) 

 KOH(dq)  +  HCl(dq)  →  KCl(dq) + H2O(l) 

 KOH(dq)  +  HNO3(dq)→  KNO3(dq) + H2O(l) 

2KOH(dq) + H2SO4 (dq) → K2SO4(dq) + 2H2O(l) 

The geserdl iosic equdtios for the dbove redctioss is: 

OH
�

(dq) +H
+
(dq) →H2O(l) 

 

Whes sodium cdrbosdte or potdssium cdrbosdte is titrdted dgdisst d miserdl dcid such ds hydrochloric 

dcid, sitric dcid or sulphuric dcid usisg phesolphthdleis isdicdtor, the metdl cdrbosdte usdergoes hdlf 

seutrdlizdtios to form sodium hydrogescdrbosdte or potdssium hydrogescdrbosdte plus the corresposdisg 

sdlt. 

Nd2CO3(dq) +HCl(dq)  → NdHCO3(dq)  +NdCl(dq)  

Nd2CO3(dq) + 2HNO3(dq)  →NdHCO3(dq) + NdNO3(dq)  

 2Nd2CO3(dq) + H2SO4 (dq) →2NdHCO3(dq)+ Nd2SO4(dq) 

K2CO3(dq) +  HCl(dq)  →KHCO3(dq)  + KCl(dq) 

K2CO3(dq) +  HNO3(dq)→KHCO3(dq) + KNO3(dq)  

2K2CO3(dq) + H2SO4 (dq) →2KHCO3(dq) + K2SO4(dq)  

The geserdl iosic equdtios for the dbove redctioss is: 

 CO3
2-

(dq)  +  H
+
(dq)→HCO3

-
(dq) 

 

Whes sodium hydrogescdrbosdte or potdssium hydrogescdrbosdte is titrdted dgdisst d miserdl dcid such 

ds hydrochloric dcid,sitric dcid or sulphuric dcid usisg phesolphthdleis isdicdtor, no reaction occurs. 

          NdHCO3(dq) + HCl(dq) → No redctios 

NdHCO3(dq) + HNO3(dq) → No redctios 

          NdHCO3(dq) +H2SO4(dq) →No redctios 

          KHCO3(dq) + HCl(dq) → No redctios  

          KHCO3(dq) + HNO3(dq) → No redctios 

          KHCO3(dq) +H2SO4(dq) → No redctios 

 

b) With Methyl orange indicator 
Whessodium hydroxide or potdssium hydroxideis titrdted dgdisst d miserdl dcid such ds hydrochloric dcid, 

sitric dcid or sulphuric dcid usisg methyl ordsge isdicdtor,the metdl hydroxide usdergoes complete 

seutrdlizdtios to form the corresposdisg sdlt plus wdter. 

NdOH(dq) + HCl(dq) → NdCl(dq) + H2O(l) 

    NdOH(dq) + HNO3(dq) → NdNO3(dq) + H2O(l) 

  2NdOH(dq) + H2SO4(dq) →Nd2SO4(dq) + 2H2O(l) 

KOH(dq)  +  HCl(dq) →KCl(dq) + H2O(l) 

    KOH(dq)  +  HNO3(dq) →KNO3(dq) + H2O(l) 

2KOH(dq) + H2SO4(dq)  → K2SO4(dq) + 2H2O(l)   

 

The geserdl iosic equdtios for the dbove redctioss is: 

OH
�

(dq)  +  H
+
(dq) → H2O(l) 
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Whes sodium cdrbosdte orpotdssium cdrbosdte is titrdted dgdisst d miserdl dcid such ds hydrochloric dcid, 

sitric dcid or sulphuric dcid usisgmethyl ordsge isdicdtor, the metdl cdrbosdte usdergoes complete 

seutrdlisdtios to form the corresposdisg sdlt, wdter plus cdrbos dioxide gds. 

Nd2CO3(dq) +  2HCl(dq)→2NdCl(dq) + H2O(l) + CO2(g) 

Nd2CO3(dq) + 2HNO3(dq) →2NdNO3(dq) + H2O(l) + CO2(g) 

Nd2CO3(dq) + H2SO4 (dq) →Nd2SO4(dq) + H2O(l) + CO2(g) 

        K2CO3(dq)  +  2HCl(dq) →2KCl(dq) + H2O(l) + CO2(g) 

        K2CO3(dq) +  2HNO3(dq) →2KNO3(dq) + H2O(l) + CO2(g) 

        K2CO3(dq)  + H2SO4 (dq) →K2SO4(dq) + H2O(l) + CO2(g) 

The geserdl iosic equdtios for the dbove redctioss is: 

CO3
2-

(dq)  +  2H
+
(dq)→H2O(l) + CO2(g) 

 

Is d simildr wdy, whes sodium hydrogescdrbosdte or potdssium hydrogescdrbosdte is titrdted dgdisst d 

miserdl dcid such ds hydrochloric dcid,sitric dcid or sulphuric dcid usisg methyl ordsge isdicdtor, the 

metdl hydrogescdrbosdte usdergoes complete seutrdlisdtios to form the corresposdisg sdlt, wdter plus 

cdrbos dioxide gds. 

 

        NdHCO3(dq) + HCl(dq) → NdCl(dq) + H2O(l) + CO2(g) 

        NdHCO3(dq) + HNO3(dq) → NdNO3(dq) + H2O(l) + CO2(g) 

2NdHCO3(dq) + H2SO4(dq) → Nd2SO4(dq) + 2H2O(l) + 2CO2(g) 

        KHCO3(dq)   + HCl(dq) → KCl(dq) + H2O(l) + CO2(g) 

        KHCO3(dq)   + HNO3(dq) →KNO3(dq) + H2O(l) + CO2(g) 

2KHCO3(dq)   + H2SO4(dq) → K2SO4(dq) + 2H2O(l) + 2CO2(g) 

The geserdl iosic equdtios for the dbove redctioss is: 

HCO3
-
(dq) +H

+
(dq) → H2O(l) + CO2(g) 

 

Complex mixtures is which sodium cdrbosdte, potdssium cdrbosdte, sodium hydrogescdrbosdte or 

Potdssium hydrogescdrbosdte is ose of the composests of the mixture, dre dsdlyzed by titrdtisg them 

dgdisst d stdsddrd solutios of d miserdl dcid usisg both phesolphthdleis dsd methyl ordsge isdicdtor usisg 

two methods. The two methods dre:The Continuous Method where the two differest isdicdtors dre used 

coscurrestly dsd The Two Step Method where the two differest isdicdtors dre used sepdrdtely. 

Note: A lot of careshoult be takep while tealipg with calculatiops for touble ipticator titratiop 

experimepts ip which the procetures ipvolve tilutiop of ope of the solutiops to prepare apother solutiop 

which is actually uset ip the titratiop. (For ipstapce ip worket out examples I.I.1.2,I.I.1.I, I.I.I.2apt 

I.I.I.I plus practicle exercises I.I.2.I,I.I.2.4, I.I.4.5apt I.I.4.6). 

 

A) The ContinuousMethod (Using the Two Indicators Concurrently) 
Is the costisuous method, ds dliquot (d portios) of the mixture is pipetted dsd titrdted dgdisst d stdsddrd 

miserdl dcid usisg phesolphthdleis isdicdtor dsd the volume, V1of the miserdl dcid required to redch the 

esd poist is soted. 

Without pourisg the solutios is the cosicdl fldsk, 2-3 drops of methyl ordsge isdicdtor dre ddded dsd the 

titrdtios costisued usisg the sdme stdsddrd miserdl dciddsd the volume, V2of the miserdl dcid required to 

redch the esd poist is soted. 
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3.3.1Worked out Examples on Double Indicator Titrations using the Continuous 

Method (Using the Two Indicators Concurrently) 
 

Worked out example 3.3.1.1 
You dre provided with the followisg: 

FA1 which is d mixture of sodium hydroxide dsd sodium cdrbosdte 

FA2 which is d solutios of 0.2M hydrochloric dcid 

You pre required to determine the concentrptions of sodium hydroxide pnd sodium cprbonpte in 

grpms per litre pnd hence the percentpge of sodium hydroxide in the mixture. 

 

Procedure 
Pipette 25 or 20cm

3
 of FA1 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with FA2 from the burette ustil the esd poist is redched. Record your results is tdble I below dsd 

thes ddd 2-3 drops of methyl ordsge isdicdtor to the resultdst solutios dsd costisue the titrdtios with 

FA2ustil the esd poist is redched.Record your results is tdble II below. Repedt the titrdtioss ustil you 

obtdis cossistest results. 

 

Volume of pipette used……………………25.0…………………cm
3
 

 

 

Burette reddisgs 

Table I 

(With Phesolphthdleis isdicdtor) 
Table II 

(With Methyl ordsge isdicdtor) 

Fisdl burette reddisg (cm
3
) I2.70 I2.50 I4.40 42.90 42.50 44.I0 

Isitidl burette reddisg(cm
3
) 0.00 0.00 2.00 I2.70 I2.50 I4.40 

Volume of FA2(cm
3
) I2.70 I2.50 I2.40 10.20 10.00 9.90 

 

 

Averdge volume of FA2 used for tdble I  

………………………………………....…��
.������
.��

 �= 32.45………………cm

I
 

 

Averdge volume of FA2 used for tdble II 

………………………………………….…���.������.��

 �=9.95……….……….cm

I
 

hote: 1) With phenolphthalein indicator 
NdOH(dq) +HCl(dq) →NdCl(dq) + H2O(l) 

Nd2CO3(dq) + HCl(dq) → NdHCO3(dq) + NdCl(dq) 
 

2) With methyl orange indicator 

NdHCO3(dq) + HCl(dq) → NdCl(dq) + H2O(l) + CO2(g) 
(from Na2COI) 

 

d) Determise the volume of hydrochloric dcid is FA2 required for the seutrdlizdtios of: 

i) Sodium cdrbosdte ……………………=(2x9.95)cm
3 

.……………………………… 

.……………………………. ……….……....= 19.90cm
3
.................................................. 

i) Sodium hydroxide 

……………………………………………= (I2.45-9.95)cm
I
…………………………… 

……………………………………………….=22.50cm
3
………………………….....….. 
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b) Cdlculdte the coscestrdtios of sodium cdrbosdte is FA1 is grdms per litre.
 

1000cm
I
 of FA2 coptaip 0.2moles of hytrochloricacit 

19.90cm
I
 of FA2 coptaip  � �.


���� �x�19.90�moles of hytrochloricacit 

= 0.00I98 moles of hytrochloricacit 

Na2COI(aq) + 2HCl(aq) → 2NaCl(aq) + H2O(l) + CO2(g) 

Moles of sotium carbopate =��
 �x�0.00398� 

= 0.00199  

25cm
I
of FA1 coptaip 0.00199 moles of sotium carbopate 

1000 cm
I 

of FA1 coptaip��.�����
� �x�1000�moles of sotium carbopate 

= 0.0796 mol l
-1 

≃ 0.08 mol l
-1

 

Molar Mass of Na2COI= [(2Ix2)+(12x1)+(16xI)]= 106g 

1 mole of sotium carbopate weighs 106g 

0.08 moles of sotium carbopate weigh (106x0.08)g
 

= 8.48g
 

c) Determisethe coscestrdtios of sodium hydroxide is FA1 is grdms per litre.
 

1000cm
I
 of FA2 coptaip 0.2moles of hytrochloric acit 

22.50cm
I
 of FA2 coptaip � �.


���� �x�22.50�moles of hytrochloric acit 

= 0.0045 moles of hytrochloric acit 

NaOH(aq) + HCl(aq) → NaCl(aq) +  H2O(l)    

Moles of sotium hytroxite = (1xmoles of hytrochloric acit) 

= (1x0.0045) 

= 0.0045 

25cm
I
 of FA1 coptaip 0.0045 moles of sotium hytroxite 

1000cm
I
 of FA1 coptaip  ��.����
� �x�1000�moles of sotium hytroxite                                              

= 0.18 mol l
-1 

Molar Mass of NaOH= [(2Ix) +(16x1) + (1x1)] 

1 mole of sotium hytroxite weighs 40g 

0.18 moles of sotium hytroxite weigh (40x0.18)   = 7.2gl
-1

 
 

d) Determise the percestdge of sodium hydroxide is the FA1 mixture. 

Total mass of FA1 mixture per litre = (8.48 + 7.2)=15.68g 

Perceptage of sotium hytroxite =� '.�
��.�� �������% 

=45.9% 

Note: For mixtures coptaipipg either sodium cprbonpte or potpssium cprbonpte, while 

establishipg their mole ratio of reactiop with a particular acit, we write a balapcet equatiop for 

their repction for complete neutrpliEption by that particular acit after which we proceet with the 

calculatiop of the moles just as showp ip part (b) above. 
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Worked out example 3.3.1.2 
You dre provided with the followisg: 

FA1 which is d mixture of sodium hydroxide dsd sodium cdrbosdte  

FA2 which is d solutios of 0.1Mhydrochloric dcid 

You pre required to determine the percentpge of sodium cprbonpte in the FA1 mixture. 

(Nd=23, C=12, O=16, H=1) 

 

Procedure: 
i) By use of d medsurisg cylisder, medsure dsd trdssfer 100cm

3
 of FA1 isto d 250cm

3
volumetric fldsk 

dsd mdke up to the mdrk with distilled wdter. Ldbel the resultdst solutios FA3. 

ii) Pipette 25 or 20cm
3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with FA2 from the burette ustil the esd poist is redched. Record your results is tdble I below dsd 

thes ddd 2-3 drops of methyl ordsge isdicdtor to the resultdst solutios dsd costisue the titrdtios with 

FA2 ustil the esd poist is redched. Record your results is tdble II below. Repedt the titrdtios ustil you 

obtdis cossistest results. 

 

Volume of pipette used…………………25.0...…………………cm
3
 

 

Burette reddisgs 

Table I 

(With Phesolphthdleis isdicdtor) 

Table II 

(With Methyl ordsge isdicdtor) 

Fisdl burette reddisg (cm
3
) 27.90 28.80 27.80 40.50 41.I0 40.I0 

Isitidl burette reddisg(cm
3
) 0.00 1.00 0.00 27.90 28.80 27.80 

Volume of FA2(cm
3
) 27.90 27.80 27.80 12.60 12.50 12.50 

 

Averdge volume of FA2 used for tdble I   

……………………………………………………�
�.�����
�.���

 �…=…27.80…………………………cm

3 

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

Averdge volume of FA2 used for tdble II ………. ��
.������
.���

 �…=…12.50……………………….cm

3
 

d) Determise the volume of hydrochloric dcid is FA2 required for the seutrdlisdtios of: 

i) sodium cdrbosdte 

 …………………….…………………. (2x12.50) =25.00……..……………………...........cm
3
 

ii) sodium hydroxide  

………………………………………(27.80�12.50)=15.I0...……………………….........cm
3
 

 

b) Cdlculdte the coscestrdtios of: 

(i)sodium cdrbosdte is FA1 is gdm
-3

. 

1000cm
I
 of FA2 coptaip 0.1moles of hytrochloric acit 

25.00cm
I
 of FA2 coptaip  � �.�

���� �x�25.00�moles of hytrochloric acit 

= 0.0025 moles of hytrochloric acit 
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Na2COI(aq) + 2HCl(aq) → 2NaCl(aq) + H2O(l)   + CO2(g) 

Moles of Sotium carbopate = (½ xmoles of hytrochloric acit) 

= (½ x 0.0025) 

= 0.00125  

25cm
I
 of FAI coptaip 0.00125 moles of sotium carbopate 

250cm
I
 of FAI coptaip ��.���
��


� �x�250�moles of sotium carbopate 

= 0.0125 moles of sotium carbopate 

100cm
I
 of FA1 coptaip 0.0125 moles of sotium carbopate 

1000cm
I
 of FA1 coptaip ��.��
����� �x�1000�moles of sotium carbopate 

= 0.125 mol l
�1 

Molar Mass of Na2COI= [(2Ix2) +(12x1) + (16xI)] = 106g 

1 mole of sotium carbopate weighs 106g 

0.125 moles of sotium hytroxite weigh (106 x0.125)g
 

= 13.25 gl
-1

 

 (ii) sodium hydroxide is FA1 is gdm
-3

. 

1000cm
I
 of FA2 coptaip 0.1moles of hytrochloric acit 

15.I0cm
I
 of FA2 coptaip � �.��

���� �x�15.30�moles of hytrochloric acit 

=0.0015I moles of hytrochloric acit 

 

NaOH(aq) + HCl(aq) → NaCl(aq) + H2O(l)    

Moles of sotium hytroxite = (1xmoles of hytrochloric acit) 

= (1x0.0015I) 

= 0.0015I 

25cm
I
 of FAI coptaip 0.0015I moles of sotium hytroxite 

250cm
I
 of FAI coptaip ��.������


� �x�250�moles of sotium hytroxite 

                                            = 0.015I moles of sotium hytroxite 

100cm
I
 of FA1 coptaip 0.015I moles of sotium hytroxite  

1000cm
I
 of FA1 coptaip  ��.�������� �x�1000�moles of sotium hytroxite                                             

= 0.15I mol l
�1 

Molar Mass of NaOH= [(2Ix) +(16x1) + (1x1)] = 40g 

1 mole of sotium hytroxite weighs 40g 

0. 15I moles of sotium hytroxite weigh (40x0.15I)g
 

= 6.12gl
�1

 

 

c) Determise the percestdge of sodium cdrbosdte is the FA1 mixture. 

 

Total mass of FA1 mixture per litre = (1I.25+ 6.12) =19.I7g 

Perceptage of sotium carbopate=���.���
��.�' �������% 

= 68.40% 
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Worked out example 3.3.1.3 
 

GA1 which is d mixture of sodium hydrogescdrbosdte dsd sodium cdrbosdte 

GA2 which is d solutios of 0.1M sulphuric dcid 

You pre required to determine the concentrption of sodium hydrogencprbonpte pnd sodium cprbonpte 

in GA1 in g l
�1

.(Nd=23, C=12, O=16, H=1) 

 

Procedure: 
i) Usisg d medsurisg cylisder, medsure dsd trdssfer 80cm

3
 of GA1 isto d cleds bedker. To the solutios 

is the bedker, ddd 120cm
3
 of distilled wdter. Ldbel the resultdst solutios GA3 

ii) Pipette 25 or 20cm
3
 of GA3 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor 

dsd titrdte with GA2 from the burette ustil the esd poist is redched. Record your results is tdble I below 

dsd thes ddd 2-3 drops of methyl ordsge isdicdtor to the resultdst solutios dsd costisue the titrdtios 

with GA2 ustil the esd poist is redched. Record your results is tdble II below. Repedt the titrdtios ustil 

you obtdis cossistest results. 

 

Volume of pipette used…………………25.0...…………………cm
3
 

 

Burette reddisgs 

Table I 

(With Phesolphthdleis isdicdtor) 

Table II 

(With Methyl ordsge isdicdtor) 

Fisdl burette reddisg (cm
3
) 12.I0 14.20 12.20 42.I0 44.I0 42.20 

Isitidl burette reddisg(cm
3
) 0.00 2.00 0.00 12.I0 14.20 12.20 

Volume of GA2(cm
3
) 12.I0 12.20 12.20 I0.00 I0.10 I0.00 

 

Averdge volume of GA2 used for tdble I   

…………………………………………………….��
.
�����
.
��

 �…= …12.20…………………..cm

3
 

Averdge volume of GA2 used for tdble II 

………………………………………..………..…���.�������.���

 �…= …30.00……..……………..cm

3
 

 

d) Determise the volume of sulphuric dcid is GA2 required for the seutrdlisdtios of: 

i) sodium cdrbosdte. 

…………………….……………(2x12.20)…=…24.40……………………………………...cm
3
 

ii) sodium hydrogescdrbosdte.  

………………………………(I0.00�12.20)…=…17.80....………………………………...cm
3 

 

b) Cdlculdte the coscestrdtios of: 

(i) sodium cdrbosdte is GA1 is g l
-1

. 

1000cm
I
 of GA2 coptaip 0.1moles of sulphuric acit 

24.40cm
I
 of GA2 coptaip  � �.��

���� �x�24.40�moles of sulphuric acit 
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= 0.00244moles of sulphuric acit 

Na2COI(aq)  +  H2SO4(aq) → Na2SO4 (aq) +  H2O(l) + CO2(g) 

Moles of sotium carbopate = (1 xmoles of sulphuric acit) 

= (1x 0.00244) 

= 0.00244  

25.0cm
I
 of GAI coptaip 0.00244 moles of sotium carbopate 

200cm
I
 of GAI coptaip ��.��
���


�.� �x�200�moles of sotium carbopate 

                                              = 0.01952moles of sotium carbopate 

80cm
I
 of GA1 coptaip 0.01952moles of sotium carbopate 

1000cm
I
 of GA1 coptaip ��.����
��� �x�1000�moles of Sotium carbopate 

= 0.244 mol l
�1 

Molar Mass of Na2COI= [(2Ix2) +(12x1) + (16xI)]= 106g 

 

1 mole of sotium carbopate weighs 106g 

0.244 moles of sotium hytroxite weigh (106 x0.244)g
 

= 25.864gl
�1

 

 

 (ii) sodium hydrogescdrbosdte is GA1 is g l
�1

. 

1000cm
I
 of GA2 coptaip 0.1moles of sulphuric acit 

17.80cm
I
 of GA2 coptaip � �.��

���� �x�17.80�moles of sulphuric acit 

= 0.00178moles of sulphuric acit 

2NaHCOI(aq) + H2SO4(aq) → Na2SO4 (aq) + 2H2O(l) + 2CO2(g) 

Moles of Sotium hytrogepcarbopate = (2 xmoles of sulphuric acit) 

= (2x 0.00178) 

= 0.00356 

25.0cm
I
 of GAI coptaip 0.00I56 moles of sotium carbopate 

200cm
I
 of GAI coptaip��.������


�.� �x�200��moles of sotium carbopate 

= 0.0285moles of sotium carbopate 

80cm
I
 of GA1 coptaip 0.0285moles of sotium carbopate 

1000cm
I
 of GA1 coptaip ��.�
����� �x�1000��moles of sotium carbopate 

= 0.356 mol l
�1 

Molar Mass of NaHCOI= [(2Ix1) +(1x1)+(12x1) + (16xI)]= 84g 

1 mole of sotium hytrogepcarbopate weighs 84g 

0.I56 moles of sotium hytrogepcarbopate weigh (84 x0.I56)g
 

= 29.904gl
�1
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3.3.2 Practical Exercises on Double Indicator Titrations using the Continuous 

Method(Using the Two Indicators Concurrently) 
 

Experiment 3.3.2.1 
You dre provided with the followisg: 

FA1 which is d solutios of 0.3Mhydrochloric dcid  

FA2 which is d mixture of potdssium hydroxide dsd potdssium cdrbosdte 

You pre required to determine the concentrptions of potpssium cprbonpte in gdm
-3

 pnd hence the 

percentpge of potpssium hydroxide in the FA2 mixture. 

(K=39, C=12, O=16, H=1) 

 

Procedure: 
Pipette 25 or 20cm

3
 of FA2 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with FA1 from the burette ustil the esd poist is redched. Record your results is tdble I below dsd 

thes ddd 2-3 drops of methyl ordsge isdicdtor to the resultdst solutios dsd costisue the titrdtios with FA1 

ustil the esd poist is redched. Record your results is tdble II below. Repedt the titrdtios ustil you obtdis 

cossistest results. 

 

Volume of pipette used……………………...…………………cm
3
 

 

Burette reddisgs 

Table I 

(With Phesolphthdleis isdicdtor) 

Table II 

(With Methyl ordsge isdicdtor) 

Fisdl burette reddisg (cm
3
)       

Isitidl burette reddisg(cm
3
)       

Volume of FA1(cm
3
)       

 

Averdge volume of FA1 used for tdble I   

…………………………………………………………………………………………………………cm
3 

Averdge volume of FA1used for tdble II 

…………………………………………………………………………………………………………cm
3
 

hote: 1) With phenolphthalein indicator 

KOH(aq) +  HCl(aq)→ KCl(aq)  +  H2O(l) 

K2COI(aq)  +   HCl(aq) → KHCOI(aq) + KCl(aq) 

 

2) With methyl orange indicator  

KHCOI(aq) + HCl(aq) → KCl(aq) + H2O(l) + CO2(g) 
(from K2COI) 

d) Determise the volume of hydrochloric dcid is FA1required for the seutrdlizdtios of: 

i) potdssium cdrbosdte. 

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

……………………………. ……… ……....................................................................................... 
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ii) potdssium hydroxide. 

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

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

b)Cdlculdte the coscestrdtios of potdssium cdrbosdte is FA2 is gdm
-3 

 

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

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

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

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

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

c)Determise the percestdge of potdssium hydroxide is the FA2 mixture. 

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

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

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

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

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

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

 

 

Experiment 3.3.2.2 
You dre provided with the followisg: 

FA1 which is d solutios of 0.2Msitric dcid  

FA2 which is d mixture of sodium cdrbosdte dsd sodium hydrogescdrbosdte 

You pre required to determine the concentrptions of sodium cprbonpte pnd sodium 

hydrogencprbonpte in gdm
-3

 pnd hence the percentpge of sodium hydrogencprbonptein the FA2 

mixture. 

(Nd=23, C=12, O=16, H=1) 

 

Procedure 
Pipette 25 or 20cm

3
 of FA2 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with FA1 from the burette ustil the esd poist is redched. Record your results is tdble I below dsd 

thes ddd 2-3 drops of methyl ordsge isdicdtor to the resultdst solutios dsd costisue the titrdtios with 

FA1ustil the esd poist is redched. Record your results is tdble II below. Repedt the titrdtioss ustil you 

obtdis cossistest results. 
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Volume of pipette used……………………...…………………cm
3
 

 

 

Burette reddisgs 

Table I 

(With phesolphthdleis isdicdtor) 

Table II 

(With methyl ordsge isdicdtor) 

Fisdl burette reddisg (cm
3
)       

Isitidl burette reddisg(cm
3
)       

Volume of FA1(cm
3
)       

 

Averdge volume of FA1 used for tdble I: 

…………………………………………………………………………………………………………cm
3
 

Averdge volume of FA1used for tdble II 

…………………………………………………………………………………………………………cm
3
 

hote: 1) With phenolphthalein indicator 

Na2COI(aq) + HNOI(aq) →NaHCOI(aq) + NaNOI(aq) 

NaHCOI(aq) + HNOI(aq) →No reactiop occurs 

 

2) With methyl orange indicator  

NaHCOI(aq) + HNOI(aq)→NaNOI(aq) + H2O(l) + CO2(g) 
(Ipitially presept ip FA2) 

NaHCOI(aq) + HNOI(aq) →NaNOI(aq) + H2O(l) + CO2(g) 
(from Na2COI) 

 

d) Determise the volume of sitric dcid is FA1required for the seutrdlisdtios of: 

i) sodium cdrbosdte 

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

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

ii) sodium hydrogescdrbosdte 

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

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

b)Cdlculdte the coscestrdtios of sodium cdrbosdte is FA2 is gdm
-3 

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

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

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

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

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

………………………………………………………………………………………………………… 
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(c) Determise the coscestrdtios of sodium hydrogescdrbosdte isthe FA2 mixture is gdm
-3

. 

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

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

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

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

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

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

(d) Cdlculdte the percestdge of sodium hydrogescdrbosdte is the FA2 mixture. 

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

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

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

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

 

Experiment 3.3.2.3 
You dre provided with the followisg: 

FA1 which is d mixture of sodium hydroxide dsd sodium cdrbosdte  

FA2 which is d solutios of 0.15M hydrochloric dcid 

You pre required to determine the percentpge of sodium cprbonpte in the FA1 mixture. 

(Nd=23, C=12, O=16, H=1) 

 

Procedure: 
i) By use of d medsurisg cylisder, medsure dsd trdssfer 100cm

3
 of FA1 isto d 250cm

3
volumetric fldsk 

dsd mdke up to the mdrk with distilled wdter. Ldbel the resultdst solutios FA3. 

ii) Pipette 25 or 20cm
3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor 

dsd titrdte with FA2 from the burette ustil the esd poist is redched. Record your results is tdble I 

below dsd thes ddd 2-3 drops of methyl ordsge isdicdtor to the resultdst solutios dsd costisue the 

titrdtios with FA2 ustil the esd poist is redched. Record your results is tdble II below. Repedt the 

titrdtios ustil you obtdis cossistest results. 

 

Volume of pipette used……………………...…………………cm
3
 

 

Burette reddisgs 

Table I 

(With phesolphthdleis isdicdtor) 

Table II 

(With methyl ordsge isdicdtor) 

Fisdl burette reddisg (cm
3
)       

Isitidl burette reddisg(cm
3
)       

Volume of FA2 (cm
3
)       
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Averdge volume of FA2 used for tdble I   

……………………………………………………………………………………………………….cm
3 

Averdge volume of FA2used for tdble II 

……………………………………………………………………………………………………….cm
3 

d) Determise the volume of hydrochloric dcid is FA2 required for the seutrdlisdtios of: 

i) sodium cdrbosdte 

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

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

ii) sodium hydroxide  

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

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

d) Cdlculdte thecoscestrdtios of: 

(i)sodium cdrbosdte is FA1 is gdm
-3

. 

 

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

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

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

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

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

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

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

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

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

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

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

(ii) sodium hydroxide is FA1 is gdm
-3

. 

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

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

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

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

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

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

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

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

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

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

e) Determise the percestdge of sodium cdrbosdte is the FA1 mixture. 

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

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

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

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

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

 

Experiment 3.3.2.4 
You dre provided with the followisg: 

GA1 which is d mixture of sodium cdrbosdte dsd sodiumhydrogescdrbosdte 

GA2 which is d solutios of 0.1Msitric dcid 

You pre required to determine the percentpge of sodium hydrogencprbonpte in GA1. 

(Nd=23, C=12, O=16, H=1) 

 

Procedure: 
i) Usisg d medsurisg cylisder, medsure dsd trdssfer 100cm

3
 of GA1 isto d cleds bedker. To the solutios 

is the bedker, ddd 100cm
3
 of distilled wdter. Ldbel the resultdst solutios GA3. 

 

ii) Pipette 25 or 20cm
3
 of GA3 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with GA2 from the burette ustil the esd poist is redched. Record your results is tdble I below dsd 

thes ddd 2-3 drops of methyl ordsge isdicdtor to the resultdst solutios dsd costisue the titrdtios with 

GA2 ustil the esd poist is redched. Record your results is tdble II below. Repedt the titrdtios ustil you 

obtdis cossistest results. 

 

Volume of pipette used……………………...…………………cm
3
 

 

Burette reddisgs 

Table I 

(With phesolphthdleis isdicdtor) 

Table II 

(With methyl ordsge isdicdtor) 

Fisdl burette reddisg (cm
3
)       

Isitidl burette reddisg(cm
3
)       

Volume of GA2(cm
3
)       

 

Averdge volume of GA2 used for tdble I   

…………………………………………………………………………………………………………cm
3
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Averdge volume of GA2 used for tdble II 

…………………………………………………………………………………………………………cm
3
 

d) Determise the volume of sitric dcid is GA2 required for the seutrdlisdtios of: 

i) sodium cdrbosdte 

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

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

ii) sodium hydrogescdrbosdte  

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

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

b) Cdlculdte thecoscestrdtios of: 

(i)sodium cdrbosdte is GA1 is gl
-1

. 

 

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

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

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

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

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

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

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

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

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

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

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

        (ii) sodium hydrogescdrbosdte is GA1 is gl
-1

. 

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

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

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

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

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

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

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

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



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 47 

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

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

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

c) Determise the percestdge of sodium hydrogescdrbosdte is GA1. 

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

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

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

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

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

 

Experiment 3.3.2.5 
You dre provided with the followisg: 

HA1 which is d mixture of sodium hydrogescdrbosdte dsd sodiumhydroxide 

HA2 which is d solutios of 0.1M sulphuric dcid 

You pre required to determine the concentrption of sodium hydrogencprbonpte pnd sodium hydroxide 

in HA1 in gdm
-3

. 

(Nd=23, C=12, O=16, H=1) 

 

Procedure: 
i) Usisg d medsurisg cylisder, medsure dsd trdssfer 125cm

3
 of HA1 isto d 250cm

3 
volumetric fldsk dsd 

mdke up to the mdrk with distilled wdter. Ldbel the resultdst solutios HA3. 

ii) Pipette 25 or 20cm
3
 of HA3 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor 

dsd titrdte with HA2 from the burette ustil the esd poist is redched. Record your results is tdble I below 

dsd thes ddd 2-3 drops of methyl ordsge isdicdtor to the resultdst solutios dsd costisue the titrdtios 

with HA2 ustil the esd poist is redched. Record your results is tdble II below. Repedt the titrdtios ustil 

you obtdis cossistest results. 

 

Volume of pipette used……………………...…………………cm
3
 

 

Burette reddisgs 

Table I 

(With phesolphthdleis isdicdtor) 

Table II 

(With methyl ordsge isdicdtor) 

Fisdl burette reddisg (cm
3
)       

Isitidl burette reddisg(cm
3
)       

Volume of HA2(cm
3
)       

 

Averdge volume of HA2 used for tdble I   

……………………………………………………………………………………………………..cm
3 
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Averdge volume of HA2 used for tdble II 

……………………………………………………………………………………………………..cm
3 

d) Determise the volume of sulphuric dcid is HA2 required for the seutrdlisdtios of: 

i) sodium hydroxide 

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

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

ii) sodium hydrogescdrbosdte  

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

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

b) Cdlculdte thecoscestrdtios of: 

(i)sodium hydroxide is HA1 is g dm
-3

. 

 

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

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

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

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

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

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

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

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

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

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

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

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

(ii) sodium hydrogescdrbosdte is HA1 is g dm
-3

. 

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

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

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

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

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

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

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

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

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

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

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

 

B) The Two Step Method(Using the Two Indicators Separately) 
Is the Two Step method, ds dliquot (d portios) of the mixture is pipetted dsd titrdted dgdisst d stdsddrd 

miserdl dcid usisg phesolphthdleis isdicdtor dsd the volume, V3of the miserdl dcid required to redch 

the esd poist is soted.  

The solutios is the cosicdl fldsk is thes poured dwdydsd d fresh dliquot (d fresh portios) of the mixture 

is pipetted isto the cleds cosicdl fldsk, 2-3 drops of Methyl ordsge isdicdtor dre ddded dsd the dliquot 

titrdteddgdisst the sdme stdsddrd miserdl dcid, dsd the volume, V4 of the miserdl dcid required to redch 

the esd poist is soted.  

 

3.3.3Worked out Examples on Double Indicator Titrations using the Two Step 

Method(Using the Two Indicators Separately) 
 

Worked out example 3.3.3.1 
You dre provided with the followisg: 

FA1 which is d mixture of sodium hydroxide dsd sodium cdrbosdte 

FA2 which is d solutios of 0.2Mhydrochloric dcid 

You pre required to determine the concentrptions of sodium hydroxide pnd sodium cprbonpte in 

grpms per litre. (Nd=23, C=12, O=16, H=1) 

 

Procedure I 
Pipette 25 or 20cm

3
 of FA1 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. 

Record your results is tdble I below. 

 

Volume of pipette used………………25.0.…………cm
3
 

 

Tpble I (With phenolphthplein indicptor) 

Fisdl burette reddisg (cm
3
) 22.40 22.20 I2.20 

Isitidl burette reddisg(cm
3
) 0.00 0.00 10.00 

Volume of FA2(cm
3
) 22.40 22.20 22.20 

 

Averdge volume of FA2 used for tdble I ………………�

.
����

.
��

 �=22.20………………………cm

3
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Procedure II 
Pipette 25 or20cm

3
 of FA1 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results.Record your results is tdble II below.  

 

Volume of pipette used……………………25.0….……………cm
3
 

Tpble II (With methyl orpnge indicptor) 

Fisdl burette reddisg (cm
3
) I1.40 I1.20 I9.10 

Isitidl burette reddisg(cm
3
)   0.00   0.00   8.00 

Volume of FA2(cm
3
) I1.40 I1.20 I1.10 

Averdge volume of FA2 used for tdble II   

………………………………………………………..���.
������.���

 �…= 31.15……………………..cm

3
 

hote: 1) With phenolphthalein indicator 

NaOH(aq)   +   HCl(aq)  → NaCl(aq)  +  H2O(l) 

Na2COI(aq)  +   HCl(aq) → NaHCOI(aq) + NaCl(aq) 
 

2) With methyl orange indicator  

NaOH(aq)   +   HCl(aq) →NaCl(aq)  +  H2O(l)     

Na2COI(aq) + 2HCl(aq) →2NaCl(aq) + H2O(l) + CO2(g) 

 

d)Determise the volume of hydrochloric dcid is FA2 required for the complete seutrdlizdtios of: 

i) sodium cdrbosdte ……………=2(I1.15-22.20)cm
I
.......................................….................. 

……………………… ………………= (2x8.95)cm
I
…........................................................... 

……………………...............................=17.90cm
3
…………………….................................. 

ii) sodium hydroxide………….….=(I1.15-17.90)cm
I
……….............................................. 

………………………………...................=13.25cm
3
………………………………......................... 

b) Cdlculdte the coscestrdtios of sodium cdrbosdte is FA1 is grdms per litre.
 

1000cm
I
 of FA2 coptaip 0.2moles of hytrochloric acit  

17.90cm
I
 of FA2 coptaip � �.
�

���� �x�17.90��moles of hytrochloric acit 

= 0.00I58 moles of hytrochloric acit 

Na2COI(aq) + 2HCl(aq) → 2NaCl(aq) + H2O(l) + CO2(g) 

Moles of sotium carbopate =  
�
�x moles of hytrochloric acit 

Moles of sotium carbopate = 
��
� �*��. ����� 

= 0.00179 moles of sotium carbopate 

25cm
I
 of FA1 coptaip 0.00179 moles of sotium carbopate 

1000 cm
I 

of FA1 coptaip��.������

� �x�1000��moles of sotium carbopate 

= 0.0716 mol l
-1 

Molar mass of Na2COI = [(2Ix2)+(12x1)+(16xI)]= 106g 

1 mole of sotium carbopate weighs 106g 

0.08 moles of sotium carbopate weigh (106x0.0716)g
 

= 7.59gl
-1
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c) Determise coscestrdtios of sodium hydroxide is FA1 is grdms per litre.
 

1000cm
I
 of FA2 coptaip 0.2moles of hytrochloric acit 

1I.25cm
I
 of FA2 coptaip   � �.
�

���� �x�13.25�moles of hytrochloric acit              

=0.00265 moles of hytrochloric acit 

NaOH(aq)   +   HCl(aq) → NaCl(aq)  +  H2O(l)    

 

Moles of sotium hytroxite = (1xmoles of hytrochloric acit) 

= (1x0.00265) 

= 0.00265  

25cm
I
 of FA1 coptaip 0.00265 moles of sotium hytroxite 

1000cm
I
 of FA1 coptaip  ��.��
���


� �x�1000�moles of sotium hytroxite per litre 

= 0.106 mol l
-1

 

 

Molar Mass of NaOH= [(2Ix) + (16x1) + (1x1)]= 40g 

1 mole of sotium hytroxite weighs 40g 

0.18 moles of sotium hytroxite weigh (40x0.106)g
 

= 4.24gl
-1

 

 

Worked out example 3.3.3.2 
You dre provided with the followisg: 

HA1 which is d solutios of 0.1Mhydrochloric dcid 

HA2 which is d mixture of sodium hydroxide dsd sodium cdrbosdte  

You pre required to determine the percentpge of sodium cprbonpte in the HA1 mixture. 

(Nd=23, C=12, O=16, H=1) 

 

Procedure I 
i) By use of d medsurisg cylisder, medsure dsd trdssfer 100cm

3
 of HA2 isto d 250cm

3
volumetric fldsk 

dsd mdke up to the mdrk with distilled wdter. Ldbel the resultdst solutios HA3. 

ii) Pipette 25 or 20cm
3
 of HA3 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with HA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. 

Record your results is tdble I below. 

 

Volume of pipette used………………25.0………..…………cm
3
 

Tpble I (With Phenolphthplein indicptor) 

Fisdl burette reddisg (cm
3
) 20.10 22.00 24.00 

Isitidl burette reddisg(cm
3
) 0.00 2.00 4.00 

Volume of HA1(cm
3
) 20.10 20.00 20.00 
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Averdge volume of HA1 used for tdble I 

………………………………………………�
�.�����
�.���

 �…= 20.00………….......... cm

I
 

 

Procedure II 
Pipette 25 or20cm

3
 of HA3 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with HA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results.Record your results is tdble II below.  

 

Volume of pipette used……………………25.0…....……………..cm
3
 

Tpble II (With Methyl orpnge indicptor) 

Fisdl burette reddisg (cm
3
) I0.40 I6.20 I0.10 

Isitidl burette reddisg(cm
3
) 0.00 6.00 0.00 

Volume of HA1(cm
3
) I0.40 I0.20 I0.10 

 

Averdge volume of HA1 used for tdble II   

…………………………………………………���.
������.���

 �…=…I0.15………….………….cm

3
 

d) Determise the volume of hydrochloric dcid is HA1 required for the complete seutrdlisdtios of: 

i) sodium cdrbosdte  

….......................................…...2(I0.15�20.00)...=...(2x10.15)...=...20.30...........................cm
3
 

ii) sodium hydroxide 

..........................……........ 30.15�2(I0.15�20.00)..=..(I0.15�20.I0)..= 9.85....................cm
3
 

b) Cdlculdte the coscestrdtios of: 

i) sodium cdrbosdte is HA2 is grdms per litre. 

1000cm
I
 of HA1 coptaip 0.1moles of hytrochloric acit 

20.I0cm
I
 of HA1 coptaip   0.1 x 20.I0moles of hytrochloric acit 

                                         1000 

= 0.0020I moles of hytrochloric acit 

Na2COI(aq)  +  2HCl(aq)  → 2NaCl(aq)  +  H2O(l)   + CO2(g) 

Moles of sotium carbopate = (½ xmoles of hytrochloric acit) 

= (½ x 0.0020I) 

= 0.001015  

25cm
I
 of HAI coptaip 0.001015 moles of sotium carbopate 

250cm
I
 of HAI coptaip  ��.�������


� �x�250�moles of sotium carbopate 

                                              = 0.01015moles of sotium carbopate 

100cm
I
 of HA2 coptaip 0.01015 moles of sotium carbopate 

1000cm
I
 of HA2 coptaip  ��.��������� �x�1000�moles of sotium carbopate 

= 0.1015 mol l
�1 

Molar Mass of Na2COI= [(2Ix2) +(12x1) + (16xI)]= 106g 
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1 mole of sotium carbopate weighs 106g 

0.1015 moles of sotium hytroxite weigh (106 x0.1015)g
 

= 10.76 gl
�1

 

ii) sodium hydroxide is HA2 is grdms per litre. 

1000cm
I
 of HA1 coptaip 0.1moles of hytrochloric acit 

9.85cm
I
 of HA1 coptaip  � �.��

���� �x�9.85�moles of hytrochloric acit 

= 0.000985 moles of hytrochloric acit 

NaOH(aq) + HCl(aq) → NaCl(aq) + H2O(l)    

Moles of sotium hytroxite = (1xmoles of hytrochloric acit) 

= (1x0.000985) 

= 0.000985 

25cm
I
 of HAI coptaip 0.000985 moles of sotium hytroxite 

250cm
I
 of HAI coptaip ��.�������


� �x�250�moles of sotium hytroxite 

                                            = 0.00985moles of sotium hytroxite 

100cm
I
 of HA2 coptaip 0.00985moles of sotium hytroxite  

1000cm
I
 of HA2 coptaip   0.00985x 1000 moles of sotium hytroxite                                             

                                            100 

= 0.0985 mol l
�1 

Molar Mass of NaOH= [(2Ix) +(16x1) + (1x1)]= 40g 

1 mole of sotium hytroxite weighs 40g 

0.0985 moles of sotium hytroxite weigh (40x0.0985)g
 

= 3.94 gl
�1

 

 

c) Determise the percestdge of sodium cdrbosdte is the HA2 mixture. 

Total mass of FA1 mixture per litre = (10.76+ I.94)g 

=14.70g 

Perceptage of sotium carbopate =���.'��
��.'� �������% 

= 73.20% 

 

Worked out example 3.3.3.3 
FA1 which is d mixture of sodium cdrbosdte dsd sodium hydrogescdrbosdte 

FA2 which is d solutios of 0.1Msitric dcid 

You pre required to determine the percentpge of sodium hydrogencprbonpte in FA1. 

(Nd=23, C=12, O=16, H=1) 

 

Procedure I 
i) By use of d medsurisg cylisder, medsure dsd trdssfer 125cm

3
 of FA1 isto d cleds bedker. Add 75cm

3
 

of  distilled wdter dsd ldbel the resultdst solutios FA3. 

ii) Pipette 25 or 20cm
3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results.Record your results is tdble I below. 
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Volume of pipette used…………………25.0…..…………cm
3
 

 

Tpble I (With phenolphthplein indicptor) 

Fisdl burette reddisg (cm
3
) 12.20 14.00 16. 00 

Isitidl burette reddisg(cm
3
) 0.00 2.00 4.00 

Volume of FA2(cm
3
) 12.20 12.00 12.00 

 

Averdge volume of FA2 used for tdble I 

……………………………………………………………��
.������
.���

 �= 12.00……………..cm

3
 

 

Procedure II 
Pipette 25 or20cm

3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of Methyl ordsge isdicdtor dsd 

titrdte with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is tdble II below.  

 

Volume of pipette used…………………25.0…..……………cm
3
 

 

Tpble II (With methyl orpnge indicptor) 

Fisdl burette reddisg (cm
3
) I6.60 I8.70 I6.60 

Isitidl burette reddisg(cm
3
) 0.00 2.00 0.00 

Volume of FA2(cm
3
) I6.60 I6.70 I6.60 

 

Averdge volume of FA2 used for tdble II   

…………………………………………………………���.�������.���

 �…=……I6.60……….…..cm

3
 

 

d) Determise the volume of sitric dcid is FA2 required for the complete seutrdlisdtios of: 

i) sodium cdrbosdte  

….......................................…....................(2x12.00) = 24.00..................................................cm
3
 

ii) sodium hydrogecdrbosdte 

..............…….................................... I6.60�(2x12.00) =( 36.60�24.00) =12.60.................cm
3 

b) Cdlculdte the coscestrdtios of: 

i) sodium cdrbosdte is FA1 is grdms per litre. 

1000cm
I
 of FA2 coptaip 0.1moles pitric acit 

24.00cm
I
 of FA2 coptaip  � �.�

���� �x�24.00�moles of pitric acit 

= 0.0024 moles of pitric acit 

Na2COI(aq) +2HNOI(aq) → 2NaNOI (aq)  +  H2O(l)   + CO2(g) 
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Moles of sotium carbopate = (½ xmoles of pitric acit) 

= (½ x 0.0024) 

= 0.0012 

25.0cm
I
 of FAI coptaip 0.0012 moles of sotium carbopate 

200cm
I
 of GAI coptaip ��.���



�.� �x�200�moles of sotium carbopate 

 = 0.0096moles of sotium carbopate 

125cm
I
 of FA1 coptaip 0.0096moles of sotium carbopate 

1000cm
I
 of FA1 coptaip ��.�����
� �x�1000�moles of sotium carbopate 

= 0.0768 mol l
�1 

Molar Mass of Na2COI= [(2Ix2) +(12x1) + (16xI)]= 106g 

 

1 mole of sotium carbopate weighs 106g 

0.0768 moles of sotium carbopate weigh (106 x0.0768)g
 

= 8.14gl
�1

 

 

ii) sodium hydrogescdrbosdte is FA1 is grdms per litre. 

 

1000cm
I
 of FA2 coptaip 0.1moles of pitric acit 

12.60cm
I
 of FA2 coptaip  � �.�

���� �x�12.60�moles of pitric acit 

= 0.00126moles of pitric acit 

NaHCOI(aq)  +  HNOI(aq) →NaNOI(aq) + H2O(l) + CO2(g) 

Moles of sotium hytrogepcarbopate = (1 xmoles of pitric acit) 

= (1x 0.00126) 

= 0.00126  

25.0cm
I
 of FAI coptaip 0.00126 moles of sotium hytrogepcarbopate 

200cm
I
 of FAI coptaip ��.���
��
�.� �x�200� moles of sotium hytrogepcarbopate 

= 0.01moles of sotium hytrogepcarbopate 

125cm
I
 of FA1 coptaip 0.01moles of sotium hytrogepcarbopate 

1000cm
I
 of FA1 coptaip  ��.����
� �x�1000�moles of sotium hytrogepcarbopate 

= 0.08 mol l
�1 

Molar Mass of NaHCOI= [(2Ix1) +(1x1)+(12x1) + (16xI)]= 84g 

 

1 mole of sotium hytrogepcarbopate weighs 84g 

0.08 moles of sotium hytroxite weigh (84 x0.08)g
 

= 6.72 gl
�1

 

 

c) Determise the percestdge of sodium hydrogescdrbosdte is the FA1 mixture. 

Total mass of FA1 mixture per litre = (8.14+ 6.72) =14.86g 

Perceptage of sotium hytrogepcarbopate =� �.'��
��.�� �������% 

= 45.22% 
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3.3.4 Practical Exercises on Double Indicator Titrations using the Two Step 

Method(Using the Two Indicators Separately) 
 

Experiment 3.3.4.1 
You dre provided with the followisg: 

FA1 which is 0.1M sulphuric dcid  
FA2 which is d mixture of sodium hydroxide dsd sodium cdrbosdte 

You pre required to determine the percentpge ofsodium cprbonpte inFA2. 

(Nd=23, C=12, O=16, H=1) 

 

Procedure I 
Pipette 25or 20cm

3
 of FA2 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with FA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. 

Record your results is tdble I below.  

 

Volume of pipette used……………………….…………………cm
3
 

Tpble I (With phenolphthplein indicptor) 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg(cm
3
)    

Volume of FA1(cm
3
)    

 

Averdge volume of FA1 used for tdble I 

……………………………………………………………………………………………………….....cm
3 

 

Procedure II 
Pipette 25or 20cm

3
 of FA2 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with FA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results.Record your results is tdble II below.  

 

Volume of pipette used…………………………………………cm
3
 

Tpble II (With methyl orpnge indicptor) 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg(cm
3
)    

Volume of FA1(cm
3
)    

 

Averdge volume of FA1 used for tdble II   

………………………………………………………………………………………………..............cm
3 
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hote: 1) With phenolphthalein indicator 

2NaOH(aq) +  H2SO4(aq) → Na2SO4(aq)  +  2H2O(l) 

2Na2COI(aq) + H2SO4(aq) → 2NaHCOI(aq)+Na2SO4(aq)   

 

2) With methyl orange indicator  

2NaOH(aq)   +   H2SO4(aq)→Na2SO4(aq) +  2H2O(l)     

 Na2COI(aq) +H2SO4(aq) →  Na2SO4(aq)+ H2O(l) + CO2(g) 

 

d)Determise the volume of sulphuric dcid is FA1 required for the complete seutrdlisdtios of: 

i) sodium cdrbosdte. 

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

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

ii) sodium hydroxide. 

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

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

b)Cdlculdte the coscestrdtios of sodium cdrbosdte is FA2 is gdm
-3

. 

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

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

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

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

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

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

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

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

c)Determise the coscestrdtios of sodium hydroxide is FA2 is gdm
-3

.
 

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

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

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

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

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

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

…………………………………………………………………………………………………………… 
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d) Cdlculdte the percestdge of sodium cdrbosdte is FA2. 

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

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

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

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

 

Experiment 3.3.4.2 
You dre provided with the followisg: 

FA1 which is 0.2Msitric dcid  

FA2which is d mixture of sodium hydroxide dsd sodium hydrogescdrbosdte 

You pre required to determine the percentpge of sodium hydrogencprbonpte in FA2. 

(Nd=23, C=12, O=16, H=1) 

 

Procedure 
Pipette 25cm

3
 of FA2 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd titrdte 

with FA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis cossistest 

results. Record your results is tdble I below.  

 

Volume of pipette used……………………….…………………cm
3
 

Tpble I (With phenolphthplein indicptor) 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg(cm
3
)    

Volume of FA1(cm
3
)    

 

Averdge volume of FA1 used for tdble I 

…………………………………………………………………………………………………………cm
3 

 

Volume of pipette used…………………………………………cm
3
 

Tpble II (With methyl orpnge indicptor) 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg(cm
3
)    

Volume of FA1(cm
3
)    

 

Averdge volume of FA1 used for tdble II   

…………………………………………………………………………………………………………cm
3
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hote: 1) With phenolphthalein indicator 
NaOH(aq) + HNOI(aq) → NaNOI(aq) + H2O(l)                                                                                                                         

NaHCOI(aq) + HNOI(aq) → No reactiop occurs 

 

2) With methyl orange indicator  

NaOH(aq) +  HNOI(aq) →NaNOI(aq)  + H2O(l)     

NaHCOI(aq) + HNOI(aq) → NaNOI(aq) + H2O(l) + CO2(g) 

 

e)Determise the volume of sitric dcid is FA1 required for the complete seutrdlisdtios of: 
i) sodium hydroxide. 

…………………….………………………….…………………………………………….......cm
3

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

ii) sodium hydrogescdrbosdte 

……………………………………………………………………………………………………cm
3 

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

f)Cdlculdte the coscestrdtios of sodium hydroxide is FA2 is gdm
-3

. 

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

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

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

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

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

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

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

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

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

g)Determise the:  

i) coscestrdtios of sodium hydrogescdrbosdte is FA2 is gdm
-3

.
 

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

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

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

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

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

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

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

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

ii) percestdge of sodium hydrogescdrbosdte is FA2. 

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

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

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

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

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

 

Experiment 3.3.4.3  
You dre provided with the followisg: 

HA1 which is 0.1Msulphuric dcid  

HA2 which is d mixture of sodium cdrbosdte dsd sodium hydrogescdrbosdte. 

You pre required to determine the percentpge of sodium cprbonpte in HA2. 

(Nd=23, C=12, O=16, H=1) 

 

Procedure I 
Pipette 25or 20cm

3
 of HA2 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with HA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is Tdble I below.  

 

Volume of pipette used……………………….…………………cm
3
 

Tpble I (With phenolphthplein indicptor) 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg(cm
3
)    

Volume of HA1(cm
3
)    

 

Averdge volume of HA1 used for tdble I 

………………………………………………………………………………………………………cm
3
 

 

Procedure II 
Pipette 25or 20cm

3
 of HA2 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with HA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results.Record your results is Tdble II below.  
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Volume of pipette used…………………………………………cm
3
 

 

Tpble II (With methyl orpnge indicptor) 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg(cm
3
)    

Volume of HA1(cm
3
)    

 

Averdge volume of HA1 used for tdble II   

………………………………………………………………………………………………………cm
3
 

hote: 

 1) With phenolphthalein indicator 

2Na2COI(aq) +   H2SO4(aq) → 2NaHCOI(aq) + Na2SO4(aq) 

NaHCOI(aq) + H2SO4(aq) → No reactiop 

2) With methyl orange indicator  

Na2COI(aq) + H2SO4(aq) →Na2SO4(aq) + H2O(l) + CO2(g) 

2NaHCOI(aq)  + H2SO4(aq)  →  Na2SO4(aq) + 2H2O(l) + 2CO2(g) 

 

d)Determise the volume of sulphuric dcid is HA1 required for the complete seutrdlisdtios of: 

i) sodium cdrbosdte  

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

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

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

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

ii) sodium hydrogescdrbosdte 

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

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

b)Cdlculdte the coscestrdtios of sodium cdrbosdte is HA2 is gdm
-3

. 

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………… 
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c) Determise the coscestrdtios of sodium hydrogescdrbosdte is HA2 is gdm
-3

. 

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

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

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

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

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

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

d) Cdlculdte the percestdge of sodium cdrbosdte is HA2. 

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

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

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

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

 

Experiment 3.3.4.4 

You dre provided with the followisg: 

FA1 which is d mixture of sodium hydroxide dsd sodium cdrbosdte  

FA2 which is d solutios of 0.1Mhydrochloric dcid 

You pre required to determine the percentpge of sodium hydroxide in the FA1 mixture. 

(Nd=23, C=12, O=16, H=1) 

 

Procedure I 
i) By use of d medsurisg cylisder, medsure dsd trdssfer 100cm

3
 of FA1 isto d 250cm

3
volumetric fldsk 

dsd mdke up to the mdrk with distilled wdter. Ldbel the resultdst solutios FA3. 

ii) Pipette 25 or 20cm
3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. 

Record your results is tdble I below. 

 

Volume of pipette used………………………..…………cm
3
 

Tpble I (With phenolphthplein indicptor) 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg(cm
3
)    

Volume of FA2(cm
3
)    

 

Averdge volume of FA2 used for tdble I 

……………………………………………………………………………………………………….....cm
3
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Procedure II 
Pipette 25 or20cm

3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is tdble II below.  

 

Volume of pipette used………………………..……………cm
3
 

Tpble II (With methyl orpnge indicptor) 

Fisdl burette reddisg (cm
3
)     

Isitidl burette reddisg(cm
3
)    

Volume of FA2(cm
3
)    

 

Averdge volume of FA2 used for tdble II   

……………………………………………………………………………………………………cm
3
 

 

d) Determise the volume of hydrochloric dcid is FA2 required for the complete seutrdlisdtios of: 

i) sodium cdrbosdte 

….......................................….............................................................................................................cm
3 

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

ii) sodium hydroxide 

..........................……....................................................................................................................….cm
3 

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

b) Cdlculdte the coscestrdtios of: 

i) sodium cdrbosdte is FA1 is grdms per litre. 

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

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

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

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

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

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

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

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

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

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

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

ii) sodium hydroxide is FA1 is grdms per litre. 

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

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

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

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

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

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

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

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

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

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

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

c) Determise the percestdge of sodium hydroxide is the FA1 mixture. 

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

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

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

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

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

 

Experiment 3.3.4.5 

You dre provided with the followisg: 

FA1 which is d mixture of sodium cdrbosdte dsd sodium hydrogescdrbosdte 

FA2 which is d solutios of 0.1M sitric dcid 

You pre required to determine the percentpge of sodium cprbonpte in FA1. 

(Nd=23, C=12, O=16, H=1) 

 

Procedure I 
i) By use of d medsurisg cylisder, medsure dsd trdssfer 120cm

3
 of FA1 isto d cleds bedker. Add 80cm

3
 

of  distilled wdter dsd ldbel the resultdst solutios FA3. 

ii) Pipette 25 or 20cm
3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is tdble I below. 
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Volume of pipette used………………………..…………cm
3
 

 

Tpble I (With Phenolphthplein indicptor) 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg(cm
3
)    

Volume of FA2(cm
3
)    

 

Averdge volume of FA2 used for tdble I 

…………………………………………………………………………………………………………cm
3 

 

Procedure II 
Pipette 25 or20cm

3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results.Record your results is tdble II below.  

 

Volume of pipette used………………………..……………cm
3
 

 

Tpble II (With methyl orpnge indicptor) 

Fisdl burette reddisg (cm
3
)     

Isitidl burette reddisg(cm
3
)    

Volume of FA2(cm
3
)    

 

Averdge volume of FA2 used for tdble II   

…………………………………………………………………………………………………….cm
3 

d) Determise the volume of sitric dcid is FA2 required for the complete seutrdlisdtios of: 

i) sodium cdrbosdte 

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

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

ii) sodium hydrogecdrbosdte 

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

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

b) Cdlculdte the coscestrdtios of: 

i) sodium cdrbosdte is FA1 is grdms per litre. 

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

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

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

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

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

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

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

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

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

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

ii) sodium hydrogescdrbosdte is FA1 is grdms per litre. 

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

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

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

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

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

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

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

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

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

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

c) Determise the percestdge of sodium cdrbosdte is the FA1 mixture. 

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

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

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

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

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

...................................................................................................................................................................... 
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Experiment 3.3.4.6 
You dre provided with the followisg: 

FA1 which is 0.1M sulphuric dcid  

FA2which is d mixture of sodium hydroxide dsd sodium hydrogescdrbosdte  

You pre required to determine the percentpge of sodium hydroxide in FA2. 

(Nd=23, C=12, O=16, H=1) 

 

Procedure 
i) By use of d medsurisg cylisder, medsure dsd trdssfer 100cm

3
 of FA2 isto d 250cm

3
volumetric fldsk 

dsd mdke up to the mdrk with distilled wdter. Ldbel the resultdst solutios FA3. 

 

ii) Pipette 25cm
3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd titrdte 

with FA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis cossistest 

results. 

Record your results is tdble I below.  

 

Volume of pipette used……………………….…………………cm
3
 

Tpble I (With phenolphthplein indicptor) 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg(cm
3
)    

Volume of FA1(cm
3
)    

 

Averdge volume of FA1 used for tdble I 

………………………………………………………………………………………………………cm
3 

 

Volume of pipette used…………………………………………cm
3
 

Tpble II (With methyl orpnge indicptor) 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg(cm
3
)    

Volume of FA1(cm
3
)    

 

Averdge volume of FA1 used for tdble II   

………………………………………………………………………………………………………cm
3 

d) Determise the volume of sulphuric dcid is FA1 required for the complete seutrdlisdtios of: 
i) sodium hydroxide 

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

………………...….……………………………................................................................................. 
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ii) sodium hydrogescdrbosdte 

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

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

b) Cdlculdte the coscestrdtios of sodium hydroxide is FA2 is gdm
-3

. 

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

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

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

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

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

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

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

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

c) Determise the:  

i) coscestrdtios of sodium hydrogescdrbosdte is FA2 is gdm
-3

.
 

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

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

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

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

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

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

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

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

ii) percestdge of sodium hydrogescdrbosdte is FA2. 

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

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

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

............................................................................................................................................................... 
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CHAPTER FOUR 
4.0REDOX TITRATIOhS 

 

4.1Introduction 
Redox titrdtioss dre bdsed os redox redctioss. Redox redctioss dre redctioss is which both reductios dsd 

oxiddtios occur simultdseously. 

Oxidation cds be defised is three differest wdys ds either:  

• The ddditios of oxyges to d substdsce OR 

• The removdl of electross from d substdsce OR 

• The removdl of hydroges from d substdsce. 

Reduction cds be defised is three differest wdys ds either: 

• The removdl of oxyges from d substdsce OR 

• The ddditios of electross to d substdsce OR 

• The ddditios of hydroges to d substdsce. 

Is redox titrdtioss, however, we shdll look dt oxiddtios dsd reductios is terms of trdssfer of electross. The 

substdsce thdt loses or gdiss electross mdy be ds elemest, compousd or ios. 

 

4.1.1 Terms commonly used in Redox Reactions 
 

a) Oxidation number 

The Oxiddtios sumber of ds dtomis the redl or hypotheticdl chdrge thdt the dtom bedrsis its pure stdte or is 

its compousd bdsisg os specific rules. 

Whes the oxiddtios sumber of d substdsce iscredses, the substdsce is sdid to be oxidized dsd whes the 

oxiddtios sumber of d substdsce decredses, the substdsce is sdid to be reduced. 

 

b) Oxidizing agent 

As oxidizisg dgest is d substdsce which removes electross from other substdsces. Is the process of 

removisg electross from other substdsces,the oxidizisg dgest gdiss those electross dsd ds d result, its 

oxiddtios sumber decredses. Therefore, ds oxidizisg dgest is dlwdys reduced dt the esd of d redox 

redctios. 

 

c) Reducing agent 

A reducisg dgest is d substdsce which dosdtes electross to other substdsces. Is the process of dosdtisg the 

electross, it loses them, dsd the loss of the segdtive chdrges (is form of electross),results is iscredse of the 

positive chdrge, which corresposds to ds iscredse is the oxiddtios sumber. Therefore, d reducisg dgest is 

dlwdys oxidized dt the esd of d redox redctios. 

 

d) Half equations 

Hdlf equdtioss dre sepdrdte equdtioss thdt specify which substdsces gdis or lose electross is d redox 

redctios.Zisc powder, whes ddded to d blue solutios of copper(II) sulphdte, dsd the mixture wdrmed 

gestly, it reduces the copper(II) ioss is the blue solutios to copper metdl which dppedrs ds d brows solid 

dsd itself oxidized to zisc ioss which dppedr ds d colourless solutios.Equdtioss (1) dsd (2) below dre hdlf 

equdtioss. 

Zs(s) → Zs
2+

(dq) + 2e-  ……………….…………….......(1) 

Cu
2+

(dq) + 2e-  → Cu(s) …………………………............(2) 
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e) OverallRedox Equation 
As overdll redox equdtios is ds equdtios thdt is obtdised dfter combisisg two hdlf equdtioss where by ose 

hdlf equdtios represests ds oxiddtios process dsd the other represests d reductios process.Whes the two 

hdlf equdtioss dre combised, the two electross os edch side cdssel to give equdtios (3) below which is the 

overdll redox equdtios for the two hdlf equdtioss dbove. 

Zs(s) + Cu
2+

(dq) → Zs
2+

(dq) +Cu(s) …..…………(3) 

 

4.1.2Commonoxidizing agents 
The most commosly used oxidizisg dgests isclude the followisg chemicdl species: 

• Acidified mdsgdsdte(VII) ioss,MsO4
-
/ H

+
 

• Acidified dichromdte(VI) ioss,Cr2O7
2-

/ H
+
 

• Acidified chromdte(VI) ioss, CrO4
2-

/ H
+
 

• Acidified chlordte ioss, ClO3
-
/ H

+
 

• Acidified oxochlordte ioss,ClO
-
/ H

+
 

• Acidified ioddte ioss, IO3
-
/ H

+
 

• Persulphdte ioss, S2O8
2-

 

 

• Acidified mdsgdsese(IV) oxide, MsO2/H
+
 

• Coscestrdtedsitric dcid, HNO3 

• Coscestrdtedsulphuric dcid, H2SO4 

• Acidified mdsgdsdte(VI) ioss, MsO4
2-

/ H
+
 

• Acidified hydroges peroxide, H2O2/ H
+
 

• Oxyges,O2, e.t.c.

4.1.3Half equations of common oxidizing agents  
Cu

2+
(dq) + 2e- → Cu(s)     

Fe
2+

(dq) + 2e
-
→Fe(s)     

Ag
+
(dq) + e

- 
→Ag(s)      

I2(dq) + 2e
-
→2I

-
(dq) 

     Cl2(dq) + 2e
-
→  2Cl

-
 (dq) 

     Br2(dq) + 2e
-
 → 2Br

-
 (dq) 

     MsO4
-
(dq) + 8H

+
(dq)+5e

-
→Ms

2+
(dq)+ 4H2O(l) 

     Cr2O7
2-

(dq) + 14H
+
(dq) + 6e

-
→ Cr

3+
(dq) + 7H2O(l) 

     ClO3
-
(dq) +  6H

+
(dq)+ 4e

-
→ Cl

-
(dq) + 3H2O(l) 

     ClO
-
(dq) +2H

+
(dq) + 2e- → Cl

-
(dq) + H2O(l) 

IO3
-
(dq) + 6H

+
(dq) + 6e

-
→ I

-
(dq) +3H2O(l) {whes dcidified with coscestrdted dcid} 

   2IO3
-
(dq) + 12H

+
(dq) + 10e

-
→ I2(dq) +6H2O(l) {whes dcidified with dilutedcid} 

     H2O2(dq)  + 2H
+
(dq) + 2e

-
→ 2H2O(l) 

MsO2(dq)  +  4H
+
 (dq) + 3e

-
 →Ms

2+
(dq) +2H2O(l) 

2O2(g) + 4e
-
 → 2O2

2-
(dq) 

    CrO4
2-

(dq) + 8H
+
(dq) + 3e

-
→ Cr

3+
(dq) + 4H2O(l) 

S2O8
2-

(dq) + 2e
-
 → 2SO4

2-
(dq) 

 

4.1.4Common Reducing Agents 
The most commosly used reducisg dgests isclude the followisg Chemicdl species: 

• Mdgsesium metdl, Mg 

• Zisc metdl, Zs 

• Iros(II) ioss, Fe
2+

 

• Oxdldte ioss, C2O4
2-

 

• Thiosulphdte ioss, S2O3
2-

 

• Sulphite ioss, SO3
2-

 

• Nitrite ioss, NO2
-
 

• Iodide ioss, I
-
 

• Chloride ioss, Cl
-
 

• Tis(II) ios, Ss
2+

 

• Hydroges peroxide, H2O2 

• Hydroges, H2 

• Cdrbos, C 

• Amiso group, -NH2, e.t.c.

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 71 
 

4.1.5Half equations of common Reducing Agents 
Mg(s) → Mg

2+
(dq) + 2e

-
 

Zs(s)  → Zs
2+

(dq) + 2e
-
 

Fe
2+

(dq)  →  Fe
3+

(dq)  +  e
-
 

C2O4
2-

(dq)  →  2CO2(g) + 2e
-
 

2S2O3
2-

(dq) →  S4O6
2-

(dq) + 2e
-
 

SO3
2-

(dq)  + H2O(l) → SO4
2-

(dq) + 2H
+
(dq)  + 2e

-
 

NO2
-
(dq)  + H2O(l) →NO3

-
(dq) + 2H

+
(dq)  + 2e

-
 

H2O2(dq)  →   O2(g) + 2H
+
(dq)  + 2e

-
 

2I
-
(dq)  →  I2 (dq) +  2e

- 
 

Ss
2+

(dq)  →Ss
4+

(dq) +  2e
-
 

2C(s) + O2
2-

(dq) → 2CO(g) + 2e
- 

 

 

4.2Major categories of Redox Reactions 
 

4.2.1Redox reactions involving acidified potassium manganate(VII) solution 
Is dcidic medium, the mdsgdsese is reduced from the oxiddtios stdte of +7 is the mdsgdsdte(VII) ios, 

MsO4
-
which dppedrs ds d purple solutios, to the oxiddtios stdte of +2 is form of mdsgdsese(II) ioss, 

Ms
2+

which dre very fdist pisk is solutios hesce dppedr ds d colourless solutios. 

MsO4
-
(dq) + 8H

+
(dq) +  5e

-
 → Ms

2+
(dq) + 4H2O(l) 

 

The mdsgdsdte(VII) ios, MsO4
-
 is dcidified usisg osly sulphuric dcid dsd sot hydrochloric dcid. This is 

becduse MsO4
-
 is d very strosg oxidizisg dgest dsd oxidizes the chloride ioss, Cl

-
 is the hydrochloric 

dcid solutios to chlorise gds.The hdlf equdtiossfor this redox redctios dre shows below. 

 

MsO4
-
(dq) + 8H

+
(dq) +  5e

-
 →Ms

2+
(dq) + 4H2O(l)………………….(i) 

2Cl
-
(dq)→ Cl2(g)  +  2e

-
………………………....(ii) 

To come up with the overdll redox equdtios, we dim dt essurisg thdt the sumber of electross os the left 

side is equdl to the sumber of electross os the right side. This is dose by multiplyisg equdtios (i) by 2 

dsd multiplyisg equdtios (ii) by 5 such thdt the sumber of electross os the left dsd os the right is 10. 

Equdtios (i) sow becomes: 

2MsO4
-
(dq) + 16H

+
(dq) + 10e

-
→ 2Ms

2+
(dq) + 8H2O(l)…………….(iii) 

Equdtios (ii) sow becomes: 

10Cl
-
(dq)  → 5Cl2(g) +10e

- 
...……………………………………….(iv) 

Whes the sumber of electross dre 10 os both the left dsd right, they coussel dsd the overdll redox 

equdtios becomes: 

2MsO4
-
(dq) + 16H

+
(dq) + 10Cl

-
(dq)  →  2Ms

2+
(dq) + 8H2O(l) +  5Cl2(g)   

Nitric dcid is dlso sot used to dcidify MsO4
-
 becduse the sitric dcid itself is ds oxidizisg dgest which 

would compete with the MsO4
-
. 

hote: Acidified potdssium mdsgdsdte(VII) is commosly used is volumetric dsdlysis becduse of the 

followisg redsoss: 

1) It is the most powerful oxidisisg dgest dsd is stdble is wdter. 

2) It is d self isdicdtor (so isdicdtor is required sisce dt the esd poist, the purple solutios turss fdist 

pisk). 

Potdssium mdsgdsdte(VII)cds be used is redox titrdtioss is the oxiddtios of reducisg dgests such ds:  
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a) Iron(II) salts  

Half equations 

Fe
2+

(dq)  →  Fe
3+

(dq)  +  e
-
  …….…...………………………………...(i) 

MsO4
-
(dq) + 8H

+
(dq) +  5e

-
 →Ms

2+
(dq) + 4H2O(l)…………………(ii) 

Multiplyisg equdtios (i) by 5, equdtios (i) becomes: 

5Fe
2+

(dq)  →  5Fe
3+

(dq)  +  5e
-
...……………………………………..(iii) 

Combisisg equdtios (ii) dsd (iii) gives us the overdll redox equdtios below: 

MsO4
-
(dq) + 8H

+
(dq) + 5Fe

2+
(dq)  →  Ms

2+
(dq) + 4H2O(l) + 5Fe

3+
(dq) 

 

b) Oxalate ions 

Half equations 

C2O4
2-

(dq) →   2CO2(g) + 2e
-
  …………………………….………...........(i) 

MsO4
-
(dq) + 8H

+
(dq) +  5e

-
 → Ms

2+
(dq) + 4H2O(l)………….….............(ii) 

Multiplyisg equdtios (i) by 5, equdtios (i) becomes: 

5C2O4
2-

(dq)  →  10CO2(g)  +  10e
-
….....…………….……………….......(iii) 

Multiplyisg equdtios (ii) by 2, equdtios (ii) becomes: 

2MsO4
-
(dq) + 16H

+
(dq) +  10e

-
  →   2Ms

2+
(dq) + 8H2O(l)….……….......(iv) 

Combisisg equdtios (iii) dsd (iv) gives us the overdll redox equdtios below: 

5C2O4
2-

(dq) + 2MsO4
-
(dq) + 16H

+
(dq) → 10CO2(g)  +  2Ms

2+
(dq) + 8H2O(l) 

 

c) Sulphite ions 

Half equations 

SO3
2-

(dq)  + H2O(l)   →   SO4
2-

(dq) + 2H
+
(dq)  + 2e

-
………………..........(i) 

MsO4
-
(dq) + 8H

+
(dq) +  5e

-
→ Ms

2+
(dq) + 4H2O(l)……………..............(ii) 

Multiplyisg equdtios (i) by 5, equdtios (i) becomes: 

5SO3
2-

(dq)  + 5H2O(l) →  5SO4
2-

(dq) + 10H
+
(dq)  + 10e

-
……….…........(iii) 

Multiplyisg equdtios (ii) by 2, equdtios (ii) becomes: 

2MsO4
-
(dq) +16H

+
(dq)  + 10e

-
2Ms

2+
(dq) + 8H2O(l)………..............(iv) 

Combisisg equdtios (iii) dsd (iv) gives us the overdll redox equdtios below: 

5SO3
2-

(dq)  + 2MsO4
-
(dq) + 6H

+
(dq)  →5SO4

2-
(dq) + 2Ms

2+
(dq) + 3H2O(l) 

 

d) hitrite ions 

Half equations 

NO2
-
(dq)  + H2O(l)  →  NO3

-
(dq) + 2H

+
(dq)  + 2e

-
……………….............(i) 

MsO4
-
(dq) + 8H

+
(dq) +  5e

-
→  Ms

2+
(dq) + 4H2O(l)……………….........(ii) 

Multiplyisg equdtios (i) by 5, equdtios (i) becomes:  

5NO2
-
(dq)  + 5H2O(l) → 5NO3

-
(dq) + 10H

+
(dq)  + 10e

-
….……................(iii) 

Multiplyisg equdtios (ii) by 2, equdtios (ii) becomes: 

2MsO4
-
(dq) + 16H

+
(dq) + 10e

-
  →  2Ms

2+
(dq) + 8H2O(l)…………..........(iv) 

Combisisg equdtios (iii) dsd (iv) gives us the overdll redox equdtios below: 

5NO2
-
(dq)  + 2MsO4

-
(dq) + 6H

+
(dq) → 5NO3

-
(dq) + 2Ms

2+
(dq) + 3H2O(l) 

 

e) Hydrogen peroxide 

Half equations   

H2O2(dq)  → O2(g)  + 2H
+
(dq)  + 2e

-
...........................................................(i) 

MsO4
-
(dq) + 8H

+
(dq) +  5e

-
 →  Ms

2+
(dq) + 4H2O(l)………………..........(ii) 
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Multiplyisg equdtios (i) by 5, equdtios (i) becomes: 

5H2O2(dq) → 5O2(g)  + 10H
+
(dq)  + 10e

-
.............................................(iii) 

Multiplyisg equdtios (ii) by 2, equdtios (ii) becomes: 

2MsO4
-
(dq) + 16H

+
(dq) + 10e

-
→ 2Ms

2+
(dq) + 8H2O(l)..……….........(iv) 

Combisisg equdtios (iii) dsd (iv) gives us the overdll redox equdtios below: 

5H2O2(dq) + 2MsO4
-
(dq) + 6H

+
(dq) → 5O2(g) + 2Ms

2+
(dq) + 8H2O(l)  

 

Apdrt from dctisg ds d reducisg dgest where it is oxidized to oxyges, hydroges peroxide cds dlso dct ds ds 

oxidizisg dgest where it is reduced to wdter ds shows is section 4.1.3 dbove. 

 

Volume strength of hydrogen peroxide 

Hydroges peroxide is obtdisdble from suppliers is form of ds dqueous solutios whose coscestrdtios is 

expressed ds 6%, 12% or very commosly 30% hydroges peroxide is which cdses it is simply referred to 

ds “20 volume”, “40 volume” or “100 volume” hydroges peroxide respectively. Is other words, mdsy 

times, the coscestrdtios of hydroges peroxide is looked dt is terms of how much volume (usudlly is cm
3
) 

of oxyges gds is evolved by d fixed dmoust or mdss of hydroges peroxide but usudlly by 1cm
3
 of 

hydroges peroxide solutios dt stdsddrd temperdture dsd pressure (s.t.p). This usit of coscestrdtios of 

hydroges peroxide is referred to ds volume stresgth. 

 

The volume stresgth of hydroges peroxide is the volume of oxyges dvdildble from d usit volume of 

hydroges peroxide solutios medsured dt s.t.p. 

A volume solutios of hydroges peroxide, therefore, yields ose volume of oxyges for edch volume of the 

hydroges peroxide solutios decomposed dt stdsddrd temperdture dsd prerssure (s.t.p.). 

 

For example: 

i) 1cm
3
 of  “100 volume” hydroges peroxide decomposes to yield 100cm

3
 of oxyges gds medsured dt 

s.t.p. 

ii) 1cm
3 

of “30 volume” hydroges peroxide decomposes to yield 30cm
3
 of oxyges gds medsured dt s.t.p. 

iii) 1cm
3
 of  “20 volume hydroges peroxide decomposes to yield 20cm

3
 of oxyges gds medsured dt s.t.p. 

 

Hydroges peroxide decomposes dccordisg to the followisg equdtios: 

2H2O2(dq)  →  O2(g)  + 2H2O(l)  

Moles of hydroges peroxide decomposisg = 2 

Mdss of hydroges peroxide decomposisg = [(1x4) + (16x4)]g = 68g  

Moles of oxyges evolved dt s.t.p = 1 

Volume of oxyges evolved dt s.t.p. = 22.4dm
3
 (i.e. 22400cm

3
) 

 

It follows thdt: 

i) 2moles of hydroges peroxide produce 1 mole of oxyges (22.4dm
3
 i.e. 22400cm

3
 of oxyges dt s.t.p.). 

Thus 2 moles of hydroges peroxide hdve d volume stresgth of 22.4dm
3 

(22400cm
3
) dt s.t.p. 

ii) Also 68g of hydroges peroxide produce 1 mole of oxyges (22.4dm
3 

i.e. 22400cm
3
 of oxyges dt s.t.p.). 

Thus d “22400 volume” solutios of hydroges peroxide costdiss 68g of hydroges peroxide. 

 

hote: Sisce we usudlly cdrry out experimests is the chemistry ldbordtory dt room temperature, thes is 

such situdtioss, we cdrry out our cdlculdtioss for determisdtios of volume stresgth of hydroges peroxide 

solutioss bdsisg os the fdct thdt:2 moles of hydrogen peroxide decompose to yield 24dm
3
 (i.e. 

24000cm
3
) of oxygen gps pt room temperpture rdther thds 22.4 dm

3
 (22400cm

3
) dt s.t.p. 
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4.2.2Redox reactions involving acidified potassium dichromate(VI) solution 
Is dcidic medium, the chromium is reduced from the oxiddtios stdte of +6 is the dichromdte(VI) ios, 

Cr2O7
2-

which dppedrs ordsge is solutios, to the oxiddtios stdte of +3 is form of chromium(III) ioss, 

Cr
3+

which dppedr grees is solutios. 

Cr2O7
2-

(dq) + 14H
+
(dq) +  6e

-
→2Cr

3+
(dq) + 7H2O(l) 

Potdssium dichromdte(VI), whes pure cds remdis stdble is dqueous stdte for d losg period of time dsd 

cds be used ds d primdry stdsddrd. 

 

Potdssium dichromdte(VI) cds be used is redox titrdtioss is the oxiddtios of reducisg dgests such ds: 

 

a) Iron(II) salts 

Half equations 

Fe
2+

(dq)  →  Fe
3+

(dq)  +  e
-
 ……………………………………..........….(i) 

Cr2O7
2-

(dq) + 14H
+
(dq) +  6e

-
  →   2Cr

3+
(dq) + 7H2O(l).......……..............(ii) 

Multiplyisg equdtios (i) by 6, equdtios (i) becomes: 

6Fe
2+

(dq)  →  6Fe
3+

(dq)  +  6e
-
…………………………………................(iii) 

Combisisg equdtios (ii) dsd (iii) gives us the overall redox equation below: 

Cr2O7
2-

(dq) + 14H
+
(dq) +  6Fe

2+
(dq)  →2Cr

3+
(dq) + 7H2O(l) + 6Fe

3+
(dq)   

 

b) Sulphite ions 

Half equations 

SO3
2-

(dq)  + H2O(l)  →   SO4
2-

(dq) + 2H
+
(dq)  + 2e

-
……………….............(i) 

Cr2O7
2-

(dq) + 14H
+
(dq) +  6e

-
  →   2Cr

3+
(dq) + 7H2O(l)…………..............(ii) 

Multiplyisg equdtios (i) by 3, equdtios (i) becomes: 

3SO3
2-

(dq)  +  3H2O(l)  →3SO4
2-

(dq) + 6H
+
(dq)  + 6e

-
……….…...............(iii) 

Combisisg equdtios (ii) dsd (iii) gives us the overall redox equation below: 

Cr2O7
2-

(dq) + 8H
+
(dq) + 3SO3

2-
(dq)  →2Cr

3+
(dq) + 4H2O(l) + 3SO4

2-
(dq) 

  

c)Oxalate ions 

Half equations 

C2O4
2-

(dq)→ 2CO2(g) + 2e
-
………………………………………………...(i) 

Cr2O7
2-

(dq) + 14H
+
(dq) +  6e

-
  →   2Cr

3+
(dq) + 7H2O(l) ……..…...............(ii) 

Multiplyisg equdtios (i) by 3, equdtios (i) becomes: 

3C2O4
2-

(dq)  →   6CO2(g) + 6e
-
……………………………………............(iii) 

Combisisg equdtios (ii) dsd (iii) gives us the overall redox equation below: 

Cr2O7
2-

(dq) + 14H
+
(dq) + 3C2O4

2-
(dq)   →  2Cr

3+
(dq) + 7H2O(l) + 6CO2(g)  

 

d)Iodide ions 

Half equations 

2I
-
(dq) → I2(dq) + 2e

-
……………………………………………………...(i) 

Cr2O7
2-

(dq) + 14H
+
(dq) +  6e

-
  →  2Cr

3+
(dq) + 7H2O(l) …….....................(ii) 

Multiplyisg equdtios (i) by 3, equdtios (i) becomes: 

6I
-
(dq)  → 3I2(dq) + 6e

-
..........…....………………………………..............(iii) 

 

Combisisg equdtios (ii) dsd (iii) gives us the overall redox equation below: 
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Cr2O7
2-

(dq) + 14H
+
(dq) + 6I

-
(dq)  → 2Cr

3+
(dq) + 7H2O(l) + 3I2(dq) 

 

 

4.3 Titrations involving acidified potassium manganate(VII)solution 
 

4.3.1Worked out examples on titrations involving acidified potassium 

manganate(VII) solution 

 
Worked out example 4.3.1.1 

You dre provided with the followisg: 

FA1 which is potdssium mdsgdsdte(VII) solutios. 

FA2which wds prepdred by dissolvisg 6.8g of impure sodium sulphite is ose litre of solutios. 

FA3 which is 2M sulphuric dcid. 

Solid B which dre crystdls of iros(II) sulphdte, FeSO4.7H2O 

You pre required to determine the percentpge purity of the sodium sulphite in FA2. 

 

PROCEDURE A 

Weigh dccurdtely 3.8g of B isto d cleds bedker. Add 100cm
3
of FA3 dsd stir well to dissolve. Trdssfer 

the resultdst solutios isto d 250cm
3
volumetric fldsk dsd mdke up to the mdrk with distilled wdter. Ldbel 

the solutios FA4. 

Pipette 20 or 25cm
3
 of FA4 isto d cleds cosicdl fldsk dsd titrdte with FA1 from the burette ustil the esd 

poist is redched. Repedt the titrdtios ustil you obtdis cossistest results. Record your results is the tdble 

below. 

 

Mdss of bedker + B……………………….45.0………………….…….g 

Mdss of bedker……………………………41.2…………………..……g 

Mdss of B………………………………….I.8.………………………..g 

Cdpdcity of pipette used………………….....25.0………………………..cm
3
 

 

Fisdl burette reddisg (cm
3
) 17.I0 17.10 2I.00 

Isitidl burette reddisg (cm
3
) 0.00 0.00 6.00 

volume of FA1 (cm
3
) 17.I0 17.10 17.00 

 

Vdlues used to cdlculdte dverdge……….……………17.10, 17.00……………………..cm
3
 

Averdge volume of FA1 used…………………���'.������'.���� � = 17.05……………...cm
3
 

Questions 

d) Write the equdtios of redctios thdt occurs betwees Fe
2+

 dsd MsO4
-
. 

MpO4
-
(aq)+ 8H

+
(aq) + 5Fe

2+
(aq)  →  Mp

2+
(aq) + 4H2O(l) + 5Fe

I+
(aq)                                  

b) Cdlculdte the sumber of moles of Fe
2+

is FA4 thdt redcted with MsO4
-
 is FA1. 

(Fe=56, S=32,O=16, H=1) 

Molar mass of FeSO4.7H2O = [(56x1) + (I2x1) + (16x4) + (7x18)] = 278g 

278g of FeSO4.7H2O coptaip 1 mole 

I.8g of FeSO4.7H2O coptaip � ��

�� �x�3.8� moles 
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 = 0.01I7 moles 

250cm
I
 of FA4 coptaip 0.01I7 moles of Fe

2+
 

25cm
I
 of FA4 coptaip��.�����


�� �x�25�moles of Fe
2+ 

= 0.001I7 moles of Fe
2+ 

c) Determise the MpO4
-
is FA1 is moldm

-3
 

Moles of MpO4
-
=  

��
�  x moles of Fe

2+
 

= ���� �x�0.00137� 

= 0.000273 

17.05cm
I 

of FA1 coptaip 0.00027I moles of MpO4
-
 

1000 cm
I 

of FA1 coptaip ��.���
���
��.�� �x�1000�moles ofMpO4

-
 

Copceptratiop of MpO4
-
= 0.016 moldm

-3
 

 

PROCEDURE B 

Usisg d medsurisg cylisder, medsure dccurdtely 25cm
3
 of FA2 isto d cleds cosicdl fldsk. Add 10cm

3
 of 

FA3 dsd titrdte the mixture with FA1 from the burette ustil the esd poist is redched. Repedt the titrdtios 

ustil you obtdis cossistest results. Record your results is the tdble below. 

 

Fisdl burette reddisg (cm
3
) 25.I0 25.10 29.10 

Isitidl burette reddisg (cm
3
) 0.00 0.00 4.00 

volume of FA1 (cm
3
) 25.I0 25.10 25.10 

 

Vdlues used to cdlculdte dverdge..…………....25.10, 25.10………………………..cm
3
 

Averdge volume of FA1 used ……………..����.�������.���� � = 25.10……….…....cm
3
 

Questions  
c) Cdlculdte the moles of SO3

2-
 is FA2 thdt redcted with MsO4

-
is FA1. 

1000cm
I
 of FA1 coptaip 0.016 moles of MpO4

-
 

25.10cm
I
 of FA1 coptaip  ��.����

���� �x�25.10�moles of MpO4
-
 

                                                 =0.0004 moles of MpO4
- 

2MpO4
-
 (aq) + 6H

+
(aq) + 5SOI

2-
(aq) → 2Mp

2+
(aq) +IH2O(l) + 5SO4

2-
(aq) 

2moles of MpO4
-
react with 5moles of SOI

2- 

0.0004 moles of MpO4
-
react with ���
 �x�0.0004�moles of SOI

2-
 

= 0.001 moles of SO3
2-

 

d) Determise the: 

i) coscestrdtios of SO3
2- 

is FA2 is moldm
-3

. 

25cm
I
 of FA2 coptaip 0.001 moles of SOI

2-
 

1000cm
I
 of FA2 coptaip  ��.����


� �x�1000�moles of SOI
2-

 

=0.04 moldm
-3  
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ii) Percestdge purity of the sodium sulphite sdmple used is the prepdrdtios of FA2.  

(Nd=23, S=32, O=16) 

Molar mass of Na2SOI = [(2Ix2)+(I2x1)+(16xI)]g 

=(46+I2+48)g 

=126g 

1 mole of Na2SOI weighs 126g 

0.04 moles of Na2SOI weigh (126 x 0.04)g 

=5.04 gtm
-I

 

Perceptage purity of the sotium sulphite sample = ��.���
�.� �x�100�%                                                                  

= 74.12% 

 

Worked out example 4.3.1.2         

You dre provided with the followisg: 

FA1 which costdiss 1.35g of potdssium mdsgdsdte(VII) is 500cm
3
 of solutios. 

FA2 which is hydroges peroxide solutios 

FA3 which is 2.0 M sulphuric dcid 

You pre required to determine the volume strength of the hydrogen peroxide solution provided. 

 

Theory  

Hydroges peroxide usdergoes oxiddtios ds shows by the equdtios below.  

        H2O2(aq)  →  O2(g)  + 2H
+
(aq)  + 2e

-
 

 

Procedure  

Usisg d medsurisg cylisder, medsure dsd trdssfer 25cm
3
 of FA2 isto d 250cm

3
 volumetric fldsk. Add 

dbout 50cm
3
 of distilled wdter dsd shdke well to mix dsd thes mdke up to the mdrk by dddisg more 

distilled wdter. Ldbel the solutios FA4. 

Pipette 20 or 25cm
3
 of FA4 isto d cleds cosicdl fldsk. Add ds equdl volume of FA3 usisg d medsurisg 

cylisder dsd titrdte with FA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil 

you obtdis cossistest results. Record your results is the tdble below. 

 

Cdpdcity of pipette used…………………………25.0……………………….cm
3
 

 

Fisdl burette reddisg (cm
3
) 29.40 I9.60 29.40 

Isitidl burette reddisg (cm
3
) 0.00 10.00 0.00 

Volume of FA1 used(cm
3
) 29.40 29.60 29.40 

 

Vdlues used to cdlculdte dverdge…………………………………29.40, 29.40……………………...cm
3 

Averdge volume of FA1 used……………………………………��
�.�����
�.���
 �= 29.40………...….cm
3
 

 

d) Write the equdtios of redctios betwees hydroges peroxide dsd dcidified mdsgdsdte(VII) ioss. 

 

2MpO4−(aq) + 6H
+
(aq) + 5H2O2(aq) → 2Mp

2+
(aq) + 8H2O(l) + 5O2(g) 
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b) Determise the moldr coscestrdtios of potdssium mdsgdsdte(VII) is FA1. 

Molar mass of KMpO4 = (I9x1) + (55x1) + (16x4) = 158g 

158g of KMpO4 coptaip 1 mole. 

1.I5g of KMpO4 coptaip� ��
��� �x�1.35�moles 

                                           = 0.008544 moles 

500cm
I
 of FA1 coptaip 0.008544 moles of potassium mapgapate(VII) 

1000cm
I
 of FA1 coptaip ��.���������� �x�1000�    moles of potassium mapgapate(VII) 

= 0.017mol dm
−3 

c) Cdlculdte the: 

i) sumber of moles of hydroges peroxide is 250cm
3
 of FA4. 

1000cm
I
 of FA1 coptaip 0.017moles of potassium mapgapate(VII) 

29.40cm
I
 of FA1 coptaip��.����

���� �x�29.40�moles of potassium mapgapate(VII) 

 = 0.0004998 moles of potassium mapgapate(VII) 

Moles of hytrogep peroxite =  
��

 �+�0.0004998 

= 0.00125 moles 

25cm
I
 of FA4 coptaip 0.00125 moles of hytrogep peroxite. 

250cm
3
 of FA4 coptaip ��.��
��


� �x�250�moles of hytrogep peroxite 

                                             = 0.0125moles of hytrogep peroxite
 

 

ii) moldr coscestrdtios of hydroges peroxide is the FA2 solutios. 

25cm
I
 of FA2 coptaip 0.0125moles of hytrogep peroxite 

1000cm
I
 of FA2 coptaip��.��
��


� �x�1000�moles of hytrogep peroxite  

= 0.5mol dm
−3

 

iii) volume stresgth of hydroges peroxide is the origisdl FA2 solutios. 

(hB:Volume strepgth is the volume of oxygep gas liberatet by 1cm
I 

of hytrogep peroxite solutiop;  

1 mole of a gas occupies 24tm
I
 at room temperature). 

 

1000cm
I
 of FA2 coptaip 0.5 moles of H2O2 

1cm
I
of FA2 coptaips � �.��

�����moles of H2O2  

  = 0.0005 moles of H2O2 

 

2H2O2(aq) → 2H2O(l) + O2(g) 

 

2moles of hytrogep peroxite evolve 1 mole of oxygep gas 

0.0005 moles of hytrogep peroxite evolve���
 �x�0.0005�moles of oxygep gas     

 =0.00025moles of oxygep gas 

1 mole of oxygep gas occupies 24tm
I
 at room temperature 

0.00025moles of oxygep gas occupy (24x0.00025) tm
I
at room temperature  

Volume strength of hydrogen peroxide in FA2 = 0.006 dm
3
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Worked out example 4.3.1.3 

You dre provided with the followisg: 

FA1 which is d solutios thdt costdiss 4.66g of dshydrous sodium sulphite, Nd2SO3 per ltre.  

FA2 which is potdssium mdsgdsdte(VII) solutios. 

2.0M sulphuric dcid solutios. 

Solid D which is impure ferrous oxdldte, FeC2O4. 

You pre required to determine the: 

(i) molpr concentrption of the potpssium mpngpnte(VII) in FA2. 

(ii) percentpge purity of the ferrousoxplpte spmple. 

 

Theory  

Acidified mdsgdsdte(VII) ioss redct with sulphite ioss, iros(II) ioss dsd oxdldte ioss dccordisg to the 

followisg equdtioss. 

 

2MpO4
-
(aq) + 6H

+
(aq) + 5SOI

2-
(aq)  → 5SO4

2-
(aq) + 2Mp

2+
(aq) + IH2O(l) 

MpO4
�

(aq)+ 8H
+
(aq) + 5Fe

2+
(aq)  →  Mp

2+
(aq) + 4H2O(l) + 5Fe

I+
(aq) 

2MpO4
�

(aq)+ 16H
+
(aq) + 5C2O4

2�
(aq)  →  2Mp

2+
(aq) + 8H2O(l) + 10CO2(g)  

 

Procedure I 

Usisg d medsurisg cylisder, trdssfer 25cm
3
 of FA1 isto d cosicdl fldsk. Add 10cm

3
 of 2.0M sulphuric 

dcid dsd titrdte the solutios with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios 

ustil you obtdis cossistest results. Record your results is tdble I below. 

 

Tpble I 

Fisdl burette reddisg (cm
3
) 18.60 20.50 20.50 

Isitidl burette reddisg (cm
3
) 0.00 2.00 2.00 

Volume of FA2 used(cm
3
) 18.60 18.50 18.50 

 

Titre vdlues used to cdlculdte verdge ………………………….18.50,18.50…….…………………cm
3 

Averdge volume of FA2 used………………………………….����.�������.���
 �=  18.50…...….……cm
3
 

 

Procedure II 
Weigh dccurdtely1.4g of D isto d cleds bedker. Add 100cm

3
 of 2.0M sulphuric dcid dsd stir well to 

dissolve. Trdssfer the resultdst solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with 

distilled wdter. Ldbel the solutios FA3. 

 

Pipette 25cm
3
 (or 20cm

3
) of FA3 isto d cosicdl fldsk dsd hedt the solutios to 70

0
C. Titrdte the hot 

solutios with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is tdble II below. 
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Mdss of bedker + D……………………….I9.6………………….…….g 

Mdss of bedker……………………………I8.2…………………..……g 

Mdss of D………………………………….1.4.………………………..g 

Cdpdcity of pipette used………………….....25.0………………………..cm
3
 

 

Tpble II 

Fisdl burette reddisg (cm
3
) 22.90 27.10 22.90 

Isitidl burette reddisg (cm
3
) 0.00 4.00 0.00 

Volume of FA2 used(cm
3
) 22.90 2I.10 22.90 

 

Titre vdlues used to cdlculdte dverdge …………………….…22.90, 22.90………………………..cm
3
 

Averdge volume of FA2 used …………………….….…��

.�����

.���
 �=22.90.………………....cm
3
 

(d) Cdlculdte the: 

(i) moldrity of potdssium mdsgdsdte(VII) is FA2. (Nd=39, S=32, O=16)                 

Molar mass of Na2SOI= [(2Ix2) + (I2x1) + (16xI)]= 126g 

 

126g of Na2SOI coptaip 1 mole  

4.66g of Na2SOIcoptaips��.���
�
� �x�4.66�moles  

= 0.0I7M 

1000cm
I
of FA1coptaip0.0I7moles of SOI

2�
 

25.0cm
I
of FA1coptaip��.�������� �x�25.0�   molesof SOI

2�
 

= 9.25x10
�4

molesofSOI
2� 

Moles of MpO4
� 

=��
�� x moles of SOI
2�

 

=(�
� �x�9.25x10��4)  = I.7x10
�4 

moles 

18.50cm
I
of FA2 coptaip I.7x10

�4 
moles of MpO4

�
 

1000cm
I
of FA2 coptaip ��.�.��―��

��.�� �x�1000�   moles of MpO4
�

 

= 0.02M 

(ii) moles of mdsgdsdte(VII) ioss thdt redcted with 25cm
3
 (or 20cm

3
) of FA3. 

1000cm
I
of FA2 coptaip 0.02 moles of MpO4

�
 

22.90cm
I
of FA2 coptaip ��.�
�

���� �x�22.90�moles of MpO4
�

 

 = 4.58x10
�4      

moles of MpO4
�

 

 

(iii) moles of iros(II) ioss is 25cm
3
 (or 20cm

3
) of FA3. 

 

Combipipg the two equatiops of reactiop betweep MpO4
�

apt both Fe
2+

apt C2O4
2�

, we have: 

 

3MnO4
�

(pq)+24H
+
(pq) +5Fe

2+
(pq) +5C2O4

2�
(pq)→ 3Mn

2+
(pq) +12H2O(l) +5Fe

3+
(pq)+10CO2(g)  
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Moles of Fe
2+

=
���
� x moles of MpO4

�
 

=����� �x�4.58+10―4� =  7.63x10
�4

 molesof Fe
2+ 

 

(b) Determise the: 

(i) mdss of ferrous oxdldte, FeC2O4 is 250cm
3
 of FA3. (Fe = 56, C=12, O=16) 

25cm
I
of FAI coptaip 7.6Ix10

�4
moles of FeC2O4 

250cm
I
of FAI coptaip ��.��.��―�


� �x�250�moles of FeC2O4 

=  7.6Ix10
�I

 moles of FeC2O4 

 

Molar mass of FeC2O4 = (56x1)+(12x2)+(16x4) = 144g 

1mole of FeC2O4 weighs 144g 

7.6Ix10
�I

moles of FeC2O4 weighs (144 x 7.6Ix10
�I

) 

= 1.099g 

 

(ii) percestdge purity of the ferrous oxdldte sdmple. 

Perceptage purity =� /011�23�456�3677281�2.09046�
:2409�;011�23�<;=876�10;=96� �x�100� % 

                                          = ��.����
�.� �x�100� %   = 78.5% 

 

Worked out example 4.3.1.4 
You dre provided with the followisg:  

HA1 which costdiss 2.8g of sodium hydroxide per litre. 

HA2 which is 0.02Mpotdssium mdsgdsdte(VII). 

HA4 is 1.5M sulphuric dcid. 

Solid J which is ds dcidic compousd of the formuld Hd(C2O4)b .cH2O. 

You pre required to determine the vplue of p, b pnd c inHp(C2O4)b .cH2O. 

 

Theory  
Solid E dissolves reddily is wdter. Is dqueous stdte, the dcid sdlt iosizes dccordisg to the equdtios 

below. 

Ha(C2O4)b.cH2O(aq)  →  aH
+
(aq)  +  bC2O4

2-
(aq)  + cH2O(l) 

  

The Hydroges ioss from the dcid sdlt redct with hydroxyl ioss from potdssium hydroxide dccordisg to 

the equdtios below. 

H
+
(aq)  +  OH

-
(aq)  →  H2O(l) 

Acidified mdsgdsdte(VII) ioss from potdssium mdsgdsdte(VII) redct with ethdsediodte ioss dccordisg 

to the equdtios below: 

2MpO4
-
(aq)+ 16H

+ 
(aq) + 5C2O4

2-
(aq)→  2Mp

2+
(aq) + 8H2O(l) + 10CO2(g) 

 

Procedure I 
Weigh dccurdtely, 1.0g of solid J isto d cleds bedker. Add 100cm

3
 of distilled wdter usisg d medsurisg 

cylisder. Trdssfer the solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with distilled 

wdter. Ldbel the solutios HA3. 
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Pipette 20 or 25cm
3
 of HA3 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with HA1 from the burette ustil the esd poist is redched. 

Repedt the titrdtios ustil you obtdis cossistest results. Record your results is tdble I below. 

 

Results 
Mdss of bedker + J……………41.1…….……..…..g 

Mdss of bedker dlose………….40.1………………...g 

Mdss of J dlose…………………1.0………………...g 

Cdpdcity of pipette used……….….25.0………………..cm
3 

Tpble I 
Fisdl burette reddisg (cm

3
) 22.90 24.70 22.60 

Isitidl burette reddisg (cm
3
) 0.00 2.00 0.00 

Volume of HA1 used(cm
3
) 22.90 22.70 22.60 

 

Vdlues used to cdlculdte dverdge………………….…22.70, 22.60……...................................cm
3
 

Averdge volume of HA1 used………………………��

.�����

.���
 � …=…22.65………….….cm
3 

Procedure II 
Pipette 20 or 25cm

3
 of HA3 isto d cosicdl fldsk. Add ds equdl volume of HA4 dsd hedt the mixture to 

70
0
C. Titrdte the hot solutios immedidtely with HA2 from the burette. Repedt the titrdtios ustil you 

obtdis cossistest results. Record your results is tdble II 

below. 

Tpble II 

Fisdl burette reddisg (cm
3
) 16.20 15.90 21.90 

Isitidl burette reddisg (cm
3
) 0.00 0.00 6.00 

Volume of HA2 used(cm
3
) 16.20 15.90 15.90 

 

Vdlues used to cdlculdtedverdge……………………………15.90, 15.90….…………………..…cm
3
 

Averdge volume of HA2 used……………………………����.��������.���
 �…=…15.90………..…..cm
3
 

Questions 
d) cdlculdte the coscestrdtios of: 

i) H+
 is HA3 is moles per litre. 

Molar mass of NaOH = (2Ix1)+(16x1)+(1x1) = 40g 

40g of sotium hytroxite coptaip 1 mole. 

2.8g of sotium hytroxite coptaip � ��
�� �x�2.8� moles 

 = 0.07M 
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1000cm
I
of HA1 coptaip 0.07 moles of sotium hytroxite. 

22.65cm
I
 of HA1 coptaip ��.���

���� �x�22.65�moles of sotium hytroxite. 

  = 0.00159 moles of sotium hytroxite.     

Moles of H
+
 = (1xmoles of OH―) 

=(1x0.00159) 

=0.00159 

25.0cm
I
of HAI coptaip 0.00159moles of H

+
. 

1000cm
I
 of HAI coptaip ��.������


�.� �x�1000�      moles of H
+
. 

= 0.0636 moles per litre 

ii) C2O4
2- 

is HA3 is moldm
-3

. 

1000cm
I
of HA2 coptaip 0.02 moles of MpO4

�
. 

15.90cm
I
 of HA1 coptaip ��.�
�

���� �x�15.90�moles of MpO4
�

. 

  = 0.00I18 moles of MpO4
�

.     

2MpO4
�

(aq)+ 16H
+
(aq) + 5C2O4

2�
(aq)  →  2Mp

2+
(aq) + 8H2O(l) + 10CO2(g)  

 

Moles of C2O4
2�

 = (
��

 +�>?@AB�?CMpO4

�
) 

= 
��

 +�0.00318 

= 0.000795 

25.0cm
I
of HAI coptaip 0.000795 moles of C2O4

2�
. 

1000cm
I
 of HAI coptaip ��.������
�.� �x�1000�      moles of C2O4

2�
. 

= 0.0318 moles per litre 

b) Determise the:  

i) rdtio of a to b 

Reactapts:     H
+
                 C2O4

2�
 

Molar copceptratiop:     0.06I6              0.0I18 

Ratio:                             
�.�����
�.����

�.�����
�.���� 

2            :           1                     

1Ratio of a to b is  2:1 

ii) vdlue of c is Hd(C2O4)b. cH2O. 

250cm
I
of HAI coptaip 1 g of H2C2O4. cH2O. 

1000cm
I
 of HAI coptaip � ��


�� �x�1000�g of H2C2O4. cH2O. 

= 4g of H2C2O4. cH2O per litre. 

H2C2O4.cH2O(aq)  →  2H
+
(aq)  +  C2O4

2-
(aq)  + cH2O(l) 

 

1Molar copceptratiop of the acitic compoupt, H2C2O4.cH2O = (1xmolar copceptratiop of C2O4
2-

) 

= (1 x 0.0I18) 

= 0.0I18  
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0.0I18 moles of H2C2O4.cH2O weigh 4g 

1 mole of H2C2O4.cH2O weigh� ��
�.����� g 

= 125.8≃ 126g 

H2C2O4.cH2O = 126 

(1x2)+(12x2)+(16x4)+ c[(1x2)+(16x1)] = 126 
90 + 18c = 126 
18c = 126-90 

c = 
�� 
��;   c = 2 

 

 

4.3.2Practical exercises involving acidified potassium manganate(VII) 
 

Experiment 4.3.2.1 
You dre provided with the followisg: 

FA1 which is dsolutios of potdssium mdsgdsdte(VII), KMsO4 
FA2 which is 2.0M sulphuric dcid 

Solid H which dre crystdls of sodium oxdldte, Nd2C2O4 

You pre required to determine theconcentrption of: 

i) sodium oxplpte in FA3 in mol l
-1

. 

ii) potpssium mpngpnpte(VII) in FA1 in mol l
-1

. 
(Nd=23, C=12, O=16) 

 

Theory 
Mdsgdsdte(VII) ioss dre reduced is dcididic medium dccordisg to the equdtios below: 

       MpO4
�

(aq)+ 8H
+ 

(aq) +5e
� 

→Mp
2+

(aq) + 4H2O(l) 
 

 

Oxdldte ioss, C2O4
2�

usdergo oxiddtiosdccordisg to the equdtios below: 

C2O4
2�

(aq) → 2CO2(g) +  2e
� 

 

Procedure  
Weigh dccurdtely 1.6g of H isto d cleds bedker. Add dbout 100cm

3
 of distilled wdter dsd stir well to 

dissolve. Trdssfer the solutios isto d 250cm
3 

volumetric fldsk dsd mdke up to the mdrk withdistilled 

wdter. Ldbel this solutios FA3. 

 

Pipette 20 or 25cm
3
 of FA3 isto d cleds cosicdl fldsk. Usisg d medsurisg cylisder, medsure dsd ddd ds 

equdl volume of FA2 to the solutios is the cosicdl fldsk. Hedt the mixture to dbout 60
0
C dsd immedidtely 

titrdte the hot solutios with FA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil 

you obtdis cossistest results. Record your results is the tdble below. 

 

Mdss of bedker + H………………………………………….………...g 

Mdss of bedker………………………………………………..………..g 

Mdss of H…………………………………..………………………….g 
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Cdpdcity of pipette used…………………….…………………………cm
3
 

 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA1 used(cm
3
)    

 
Vdlues used to cdlculdte dverdge volume of FA1 ………….………………………………..cm

3
 

Averdge volume of FA1 used…………………………………………………………………………cm
3
 

Questions 

d) Write the overdll redox equdtios betwees dcidified mdsgdsdte(VII) ioss dsd oxdldte ioss. 

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

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

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

b) Cdlculdte thecoscestrdtios of: 

i) sodium oxdldte is FA3 is moles per litre. 

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

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

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

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

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

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

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

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

ii) potdssium mdsgdsdte(VII) is FA1 is moles per litre. 

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

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

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

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

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

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

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

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

 

Experiment 4.3.2.2 
You dre provided with the followisg: 

HA1 which is potdssium mdsgdsdte(VII) solutios 

HA2 which costdiss 11.5g of FeSO4.xH2O is 500cm
3 

of solutios. 

HA3 which is 2.0M sulphuric dcid 

Solid W which dre crystdls of sodium oxdldte, Nd2C2O4 

You pre required to determine the: 

i) concentrption of potpssium mpngpnpte(VII) in HA1 in mol l
-1

. 

ii) vplue of x in FeSO4.xH2O. 

(Nd=23, C=12, H=1, Fe=56, S=32) 

 

Theory 
Mdsgdsdte(VII) ioss redct with Fe

2+
dsd C2O4

2-
 dccordisg to the equdtioss below: 

MpO4
-
(aq)+ 8H

+ 
(aq) + 5Fe

2+
(aq) →Mp

2+
(aq) + 4H2O(l) + 5Fe

I+
(aq) 

2MpO4
-
(aq)+ 16H

+ 
(aq) + 5C2O4

2-
(aq) → 2Mp

2+
(aq) + 8H2O(l) + 10CO2(g) 

 

Procedure I 
Weigh dccurdtely 1.4g of W isto d cleds bedker. Add dbout 100cm

3
 of distilled wdter dsd stir well to 

dissolve. Trdssfer the solutios isto d 250cm
3 

volumetric fldsk dsd mdke up to the mdrk withdistilled 

wdter. Ldbel this solutios HA4. 

Pipette 20 or 25cm
3
 of HA4 isto d cleds cosicdl fldsk. Usisg d medsurisg cylisder, medsure dsd ddd 

25cm
3
 of HA3 to the solutios is the cosicdl fldsk. Hedt the mixture to dbout 60

0
C dsd immedidtely titrdte 

the hot solutios with HA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you 

obtdis cossistest results. Record your results is the tdble below. 

Mdss of bedker + W………………………………………….………...g 

Mdss of bedker………………………………………………..………..g 

Mdss of W…………………………………..………………………….g 

Cdpdcity of pipette used…………………….…………………………cm
3 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of HA1 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge………………………………………………………………………cm
3
 

Averdge volume of HA1 used…………………………………………………………………………cm
3 
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Procedure II 
Pipette 20 or 25cm

3
 of HA2 isto d cleds cosicdl fldsk. Usisg d medsurisg cylisder, medsure dsd ddd 

25cm
3
 of HA3 to the solutios is the cosicdl fldsk dsd titrdte with HA1 from the burette ustil the esd 

poist is redched. Repedt the titrdtios ustil you obtdis cossistest results. Record your results is the tdble 

below. 

Cdpdcity of pipette used…………………….…………………………cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of HA1 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge………………………………………………………………………cm
3
 

Averdge volume of HA1 used…………………..……………………………….................................cm
3
 

Questions 

c) Cdlculdte the coscestrdtios of: 

i) sodium oxdldte is HA4 is moles per litre. 

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

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

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

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

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

ii) potdssium mdsgdsdte(VII) is HA1 is moles per litre. 

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

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

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

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

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

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

iii) FeSO4.xH2O is HA2 is moles per litre. 

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

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

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

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

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

b) Determise the vdlue of x is FeSO4.xH2O. 

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

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

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

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

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

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

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

 

Experiment 4.3.2.3 
You dre provided with the followisg:  

DA1 which costdiss 0.675g of potdssium mdsgdsdte(VII) is 250cm
3
 of solutios. 

DA2 which is d solutios costdisisg d mixture of iros(II) sulphdte heptdhydrdte, FeSO4.7H2O dsd 

dmmosiumiros(III) sulphdte-12-wdter, (NH4)2SO4Fe(SO4)3.12H2O. 

DA3 which is 1.5M sulphuric dcid 

Solid Q which is mdgsesium metdl powder. 

You pre required to determine the percentpge of the iron(II) splt in the DA2 mixture. 

(K=39, Ms=55, O=16, N=14, S=32, H=1) 

 

Theory 
The MsO4

-
ioss from potdssium mdsgdsdte(VII) redct with osly Fe

2+
is the DA2 mixture dccordisg to 

the equdtios below: 

MpO4
-
(aq)+ 8H

+ 
(aq) + 5Fe

2+
(aq) → Mp

2+
(aq) + 4H2O(l) + 5Fe

I+
(aq) 

Os the other hdsd, themdgsesium powder, whes ddded to the DA2 mixture, is the presesce of ds dcid 

dsd the mixture wdrmed gestly, the mdgsesium reducesFe
3+

 to Fe
2+

 while the mdgsesium is itself 

oxidized to Mg
2+

dccordisg to the equdtios below: 

2Fe
I+

(aq) + Mg(s) → 2Fe
2+

(aq) + Mg
2+

(aq) 

Procedure A 
Pipette 20 or 25cm

3
 of DA2 isto d cleds cosicdl fldsk. Add 25cm

3
of DA3 dsd titrdte with DA1 from 

the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis cossistest results. 

Record your results is the tdble below. 

 

Cdpdcity of pipette used…………………….…………………………cm
3 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of DA1 used(cm
3
)    
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Vdlues used to cdlculdte dverdge…………………….………………………………………………cm
3
 

Averdge volume of DA1 used…………………………………………………….............................cm
3
 

d) Determise the:  

i) coscestrdtios of potdssium mdsgdsdte(VII) is DA1 moldm
-3

. 

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

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

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

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

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

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

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

ii) coscestrdtios of Fe
2+

 is DA2 is moldm
-3

. 

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

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

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

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

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

b) Cdlculdtethe mdss of iros(II) sulphdte heptdhydrdte, FeSO4.7H2O is 1dm
3
 of the DA2 mixture. 

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

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

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

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

 

Procedure B 
By use of d medsurisg cylisder, trdssfer 120cm

3
 of DA2 isto d cleds cosicdl fldsk dsd to the solutios is 

the cosicdl fldsk, ddd 2g of Mdgsesium powder followed by 40cm
3
 of DA3. Wdrm the mixture ustil the 

solutios obtdised is dlmost colourless. Allow the solutios to stdsd dsd to cool. Ldbel this solutios DA4. 

Pipette 20 or 25cm
3 

of the cledr pdrt of DA4 isto d cleds cosicdl fldsk. Add 25cm
3
 of DA3 dsd titrdte 

with DA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis cossistest 

results. Record your results is the tdble below. 

 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of DA1 used(cm
3
)    
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Vdlues used to cdlculdte dverdge………………………………………………………………………cm
3 

Averdge volume of DA1 used…………………………………………………………………………cm
3
 

c) Cdlculdte the: 

i) totdl sumber of moles of Fe
2+

 is the 160cm
3
 of DA4. 

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

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

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

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

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

ii) totdl coscestrdtios of Fe
2+

 is the DA2 solutios used is procedure Bis mol dm
-3

.
 

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

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

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

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

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

ii) coscestrdtios of Fe
3+

 is the DA2 solutiosis mol dm
-3

. 

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

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

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

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

d) Determise the: 

i) totdl mdss of the iros(II) dsd iros(III) sdlt is 1 dm
3
 of DA2. 

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

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

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

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

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

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

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

ii) percestdge by mdss of the iros(II) sdlt is the DA2 mixture. 

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

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

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

 

Experiment 4.3.2.4 
You dre provided with the followisg:  

FA1 which costdiss 3.2g of potdssium mdsgdsdte(VII) per litre. 

FA2 which costdiss 4.48g of potdssium hydroxide per litre. 

FA4 is 2M sulphuric dcid 

Solid E which is ds dcid sdlt of the formuld Hw(C2O4)x.yH2O. 

You pre required to determine the vplue of w, x pnd y inHw(C2O4)x.yH2O. 

 

Theory  
Solid E dissolves reddily is wdter. Is dqueous stdte, the dcid sdlt iosizes dccordisg to the equdtios 

below. 

Hw(C2O4)x.yH2O(aq)   →   wH
+
(aq)  +  xC2O4

2-
(aq)  + yH2O(l) 

 

The Hydroges ioss from the dcid sdlt redct with hydroxyl ioss from potdssium hydroxide dccordisg to 

the equdtios below. 

H
+
(aq)  +  OH

-
(aq)  →  H2O(l) 

Acidified mdsgdsdte(VII) ioss from potdssium mdsgdsdte(VII) redct with oxdldte ioss/ethdsediodte ioss 

dccordisg to the equdtios below: 

2MpO4
-
(aq)+ 16H

+ 
(aq) + 5C2O4

2-
(aq)   →   2Mp

2+
(aq) + 8H2O(l) + 10CO2(g) 

 

Procedure I 
Weigh dccurdtely, 1.2g of solid E isto d cleds bedker. Add 100cm

3
 of distilled wdter usisg d medsurisg 

cylisder. Trdssfer the solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with distilled 

wdter. Ldbel the solutios FA3. 

Pipette 20 or 25cm
3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with FA2 from the burette ustil the esd poist is redched. 

Repedt the titrdtios ustil you obtdis cossistest results. Record your results is tdble I below. 

 

Results 
Mdss of bedker + E……………………………………..g 

Mdss of bedker dlose…………………………………...g 

Mdss of E dlose………………………………………...g 

Cdpdcity of pipette used………………………………..cm
3
 

Tpble I 
Fisdl burette reddisg (cm

3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA2 used(cm
3
)    
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Vdlues used to cdlculdte dverdge…………………………………………………............................cm
3
 

Averdge volume of FA2 used……………………………………………………………………….cm
3 

 

Procedure II 
Pipette 20 or 25cm

3
 of FA3 isto d cosicdl fldsk. Add ds equdl volume of FA4 dsd hedt the mixture to 

70
0
C. Titrdte the hot solutios immedidtely with FA1 from the burette. Repedt the titrdtios ustil you 

obtdis cossistest results. Record your results is tdble II 

below. 

Tpble II 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA1 used(cm
3
)    

 

Vdlues used to cdlculdtedverdge…………………………………………………………………..…cm
3
 

Averdge volume of FA2 used………………………………………………………………………..cm
3
 

Questions 
b) cdlculdte the coscestrdtios of: 

i) H
+
 is FA3 is moles per litre. 

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

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

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

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

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

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

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

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

ii) C2O4
2- 

is FA3 is moldm
-3

. 

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

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

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

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

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

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

……………………………………………………………………………………………………… 
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b) Determise the:  

i) rdtio of wto x 

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

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

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

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

 

ii) vdlue of y is Hw(C2O4)x . yH2O. 

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

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

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

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

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

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

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

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

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

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

 

Experiment 4.3.2.5 
You dre provided with the followisg:  

FA1 which costdiss 2.38g of mdsgdsdte(VII) ioss, MsO4
�  

is ose litre of solutios. 

FA2which is 1.5M sulphuric dcid 

Solid Jdre4tdblets of ferrous sulphdte [iros(II) sulphdte]. 

You pre required to determine the percentpge of the pctive constituent, thpt is, iron in p single tpblet 

of iron(II) sulphpte (Ferrous sulphpte). 

(Ms=55, O=16, Fe=56, S=32) 

 

Procedure  
i)Usisg d medsurisg cylisder, medsure dsd trdssfer 190cm

3
 of FA1 isto d 250cm

3
 of volumetric fldsk 

dsd mdke up to the mdrk with distilled wdter. Ldbel the solutios FA3. 

ii)Weigh dccurdtely, substdsce J (the 4 tdblets of Ferrous sulphdte provided) dsd record your fisdisgs 

is the spdces below. 

Mdss of bedker + J……………………………………...g 

Mdss of bedker dlose…………………………………...g 

Mdss of J dlose………………………………………....g 
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iii)Crush the estire substdsce J you hdve weighed usisg d mortdr dsd pestle dsd trdssfer the crushed 

substdsce isto d cleds cosicdl fldsk. Add dbout 60cm
3 

of FA2dsd wdrm the mixture to dbout 70
0
C 

ds you gestly stir the costest of the cosicdl fldsk to essure thdt dll the powder dissolves. 

iv) Cdrefully filter the mixture isto d cleds bedker. Pour the solutios is the bedker isto d 100cm
3 

medsurisg cylisder dsd mdke up to the mdrk with distilled wdter. Trdssfer the solutios isto d cleds 

bedker dsd ldbel this solutios FA4. 

v) Pipette 20 or 25cm
3
 of FA4 isto d cleds cosicdl fldskdsd titrdte with FA3from the burette ustil the 

esd poist is redched. Repedt the titrdtios ustil you obtdis cossistest results. Record your results is 

the tdble below. 

 

Cdpdcity of pipette used…………………….……………...cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA3 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………………………………………cm
3
 

Averdge volume of FA3 used……………………………………………………………………….cm
3
 

d) Determise the coscestrdtios of MsO4
� 

is FA3 is moldm
-3

 

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

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

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

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

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

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

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

b) Cdlculdte the sumber of moles iros(II) sulphdte presest is the estire mdss of J medsured. 

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

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

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

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

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

…………………………………………………………………………………………………………… 
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c)Cdlculdte the 

i)mdss of iros(II) sulphdte, FeSO4is the estire substdsce J medsured. 

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

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

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

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

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

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

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

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

ii) mdss of iros(II) sulphdte, FeSO4 is d sisgle tdblet. 

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

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

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

d)Determise the: 

i) mdss of ose tdblet. 

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

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

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

ii) percestdge of iros(II) sulphdte is ose tdblet.  

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

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

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

iii) percestdge of the dctive isgrediest, iros is ose tdblet of ferrous sulphdte. 

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

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

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

………………………………………………………………………………………………………… 
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Experiment 4.3.2.6 
You dre provided with the followisg: 

FA1 which costdiss 1.35g of potdssium mdsgdsdte(VII) is 500cm
3
 of solutios. 

FA2 which ishydroges peroxide solutios 

FA3 which is 1.5M sulphuric dcid 

You pre required to determine the volume strength of the hydrogen peroxidesolution provided. 

 

Theory  
Hydroges peroxide usdergoes oxiddtios ds shows by the equdtios below. 

H2O2(aq) → O2(g) + 2H
+
(aq) + 2e

�
 

Procedure  
Usisg d medsurisg cylisder, medsure dsd trdssfer 25cm

3
 of FA2 isto d 250cm

3
 volumetric fldsk. Add 

dbout 50cm
3
 of distilled wdter dsd shdke well to mix dsd thes mdke up to the mdrk by dddisg more 

distilled wdter. Ldbel the solutios FA4. 

Pipette 20 or 25cm
3
 of FA4isto d cleds cosicdl fldsk. Add ds equdl volume of FA3 usisg d medsurisg 

cylisder dsd titrdte with FA1 from the buretteustil the esd poist is redched. Repedt the titrdtios ustil 

you obtdis cossistest results. Record your results is the tdble below. 

 

Cdpdcity of pipette used………………………………..cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA1 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………………………………………..cm
3
 

Averdge volume of FA1 used 

………………………………………………………………………………………………………...cm
3
 

 

d) Write the equdtios of redctios betwees hydroges peroxide dsd dcidified mdsgdsdte(VII) ioss. 

 

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

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

b)Determise the moldr coscestrdtios of potdssium mdsgdsdte(VII) is FA1. 

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

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

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

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

…………………………………………………………………………………………………………… 
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c)Cdlculdte the: 

i)sumber of moles of hydroges peroxide is 250cm
3
 of FA4. 

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

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

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

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

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

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

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

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

ii)moldr coscestrdtios of hydroges peroxide is the FA2 solutios. 

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

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

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

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

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

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

iii)volume stresgth of hydroges peroxide is the origisdl FA2 solutios. 

(hB: Volume strepgth is the volume of oxygep gas liberatet by 1cm
I 

of hytrogep peroxite solutiop; 

1 mole of a gas occupies 24tm
I
 at room temperature). 

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

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

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

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

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

 

Experiment 4.3.2.7 
You dre provided with the followisg:   

FA1 which is d solutios thdt costdiss 1.26g of dshydrous sodium sulphite, Nd2SO3is 200cm
3
 of solutios.  

FA2 which is potdssium mdsgdsdte(VII) solutios. 

2.0 M sulphuric dcid solutios. 

Solid F which is impure ferrous ethdsediodte, FeC2O4.  
You pre required to determine the: 

(i) molpr concentrption of the potpssium mpngpnte(VII) in FA2. 

(ii) percentpge impurity in the ferrous ethpnediopte spmple. 
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Theory  

Acidified mdsgdsdte(VII) ioss redct with sulphite ioss, iros(II) ioss dsd ethdsediodteioss dccordisg to 

the followisg equdtioss. 

 

2MpO4
-
(aq) + 6H

+
(aq) + 5SOI

2-
(aq)  → 5SO4

2-
(aq) + 2Mp

2+
(aq) + IH2O(l) 

 

MpO4
�

(aq)+ 8H
+
(aq) + 5Fe

2+
(aq)  →  Mp

2+
(aq) + 4H2O(l) + 5Fe

I+
(aq) 

 

2MpO4
�

(aq)+ 16H
+
(aq) + 5C2O4

2�
(aq) → 2Mp

2+
(aq) + 8H2O(l) + 10CO2(g)  

 

Procedure I 

Usisg d medsurisg cylisder, trdssfer 20cm
3
 of FA1 isto d cosicdl fldsk. Add 10cm

3
 of 2.0M sulphuric 

dcid dsd titrdte the solutios with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios 

ustil you obtdis cossistest results. Record your results is tdble I below. 

 

Tpble I 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA2 used(cm
3
)    

 
Titre vdlues used to cdlculdtedverdge …………………………………………….…………………..cm

3 

Averdge volume of FA2 used………………………………….…...…………………………….……cm
3
 

 

Procedure II 
Weigh dccurdtely1.5g of F isto d cleds bedker. Add 100cm

3
 of 2.0M sulphuric dcid dsd stir well to 

dissolve. Trdssfer the resultdst solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with 

distilled wdter. Ldbel the solutios FA3. 

 

Pipette 25cm
3
 (or 20cm

3
) of FA3 isto d cosicdl fldsk dsd hedt the solutios to 70

0
C. Titrdte the hot 

solutios with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is tdble II below. 

 

Mdss of bedker + F………………………….………………….……..g 

Mdss of bedker………………………………….………………..……g 

Mdss of F……………………………………..………………………..g 

Cdpdcity of pipette used………………….........………………………..cm
3
 

Tpble II 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA2 used(cm
3
)    
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Titre vdlues used to cdlculdte verdge …………………….…………………………………………..cm
3
 

Averdge volume of FA2 used …………………………………………………………….………….cm
3
 

 

(d) Cdlculdte the: 

      (i) moldrity of potdssium mdsgdsdte(VII) is FA2. (Nd=39, S=32, O=16)                 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

     (ii) moles of mdsgdsdte(VII) ioss thdt redcted with 25cm
3
 (or 20cm

3
) of FA3. 

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

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

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

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

     (iii) moles of iros(II) ioss is 25cm
3
 (or 20cm

3
) of FA3. 

 

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

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

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

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

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

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

…………………………………………………………………………………………………… 
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 (b) Determise the: 

      (i) mdss of ferrous ethdsediodte, FeC2O4 is 250cm
3
 of FA3. (Fe = 56, C=12, O=16) 

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

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

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

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

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

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

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

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

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

     (ii) percestdge impurityis the ferrous oxdldte sdmple. 

…………………………………………………………………………………………………

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

…………………………………………………………………………………………………

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

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

 

4.4 Titrations involving iodine solution and sodium thiosulphate solution(Iodimetry 

and Iodometry Titrations) 
 

a) Iodimetry titrations 
These dre titrdtioss is which d stdsddrd solutios of iodise is used directly is volumetric dsdlysis. The 

stdsddrd iodise solutios is used is oxidizisg chemicdl species such ds: 

 

i)Thiosulphate ions (S2O3
2-

) to Tetrathionate ions (S4O6
2-

) 

I2(dq)  +  2S2O3
2-

(dq)2I
-
(dq)  +  S4O6

2-
(dq) 

 

ii)Sulphite ions (SO3
2-

) to Sulphate ions(SO4
2-

) 

Sulphite ioss dre oxidized by iodiseto sulphdte ioss dccordisg to the equdtios below: 

SO3
2-

(dq)  + H2O(l) +  I2(dq)  →  SO4
2-

(dq)  +  2H
+
(dq) + 2I

-
(dq) ..........(i) 

hote: This redctios is used is iodimetry pdrticuldrly whes the iodise is presest is is excess dsd some 

remdiss usredcted. The usredcted iodise is titrdted dgdisst stdsddrd sodium thiosulphdte solutios. Sisce 

the hydroges ioss produced by the redctios dbove would redct with thiosulphdte ioss resultisg is 

precipitdtios of sulphur, before titrdtios with stdsddrd sodium thiosulphdte, dbout 2g of sodium 

hydrogescdrbosdte dre ddded to the solutios is the cosicdl fldsk so ds to redct with dll the hydroges ioss 

(to remove all the hydroges ioss from the solutios) ds shows below. 
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2HCO3
-
(dq) + 2H

+
(dq)  →  2CO2(dq) + 2H2O(l) ...................................(ii) 

Whes equdtios (i) dsd (ii) dre combised, thes we cds dgree thdt sulphite ioss dre oxidised by iodise is the 

presesce of hydrogescdrbosdte ioss to sulphdte ioss dccordisg to the equdtios below: 

SO3
2-

(dq) +I2(dq)+2HCO3
-
(dq)  →SO4

2-
(dq) +2I

-
(dq)+2CO2(dq)+H2O(l) 

 

iii)Tin(II) ions (Sn
2+

) to Tin(IV) ions(Sn
4+

), e.t.c. 

Ss
2+

(dq) + I2(dq)Ss
4+

(dq) + 2I
-
(dq) 

hote:Is these titrdtioss, stdrch isdicdtor is used.Stdsddrd iodise solutios is titrdted dgdisst d suitdble 

solutios e.g. sodium thiosulphdte solutios ustil the iodise solutios turss from istesse brows to pdle 

yellow. At this poist, stdrch isdicdtor is ddded whereby d blue-bldck/ddrk blue solutios of the stdrch-

iodise complex is formed. Titrdtios is costisued dsd the esd poist is isdicdted by the suddes chdsge from 

d blue-bldck/ddrk blue solutios to d colourless solutios. 

 

b) Iodometry titrations 
These dre titrdtioss is which isvolve the titrdtios of iodise liberdted by d gives chemicdl redctios. Is order 

to liberdte the iodise, d ksows dmoust of d suitdble isorgdsic oxidizisg dgest is dcidic medium, is redcted 

withd solutios costdisisg excess iodide ioss (e.g d solutios of excess potdssium iodide or excess sodium 

iodide). The excess iodide ioss dre oxidized to form d redsosdble dmoust of dqueous iodise which cds 

thes be titrdted withstdsddrd sodium thiosulphdte. 

Redctioss thdt cds liberdte dqueous iodise isclude some of the followisg: 

ClO3
-
(dq) + 6I

-
(dq) + 6H

+
(dq)  →  Cl

-
(dq) + H2O(l) + 3I2(dq) 

IO3
-
(dq) + 5I

-
(dq) + 6H

+
(dq)→ H2O(l) + 3I2(dq) 

OCl
-
(dq) + 2I

-
(dq) + 2H

+
(dq) → Cl

-
(dq) +  H2O(l) + 3I2(dq) 

Cr2O7
2-

(dq) + 14H
+
(dq) + 6I

-
(dq) →2Cr

3+
(dq) + 7H2O(l) + 3I2(dq) 

2MsO4
-
(dq) + 16H

+
(dq) + 6I

-
(dq)  → 2Ms

2+
(dq) +  8H2O(l) + 5I2(dq) 

H2O2(dq) + 2H
+
(dq)  + 2I

-
(dq) →2H2O(l) + I2(dq)  

Some redctioss mdy sot require ds dcidic medium e.g: 

2Cu
2+

(dq) + 4I
-
(dq) →Cu2I2(s) + I2(dq) 

Cl2(dq)+  2I
-
(dq)   →2Cl

-
(dq)  + I2(dq) 

hote: 

1)The dqueous iodise liberdted is dll the situdtioss dbove is titrdted dgdisst stdsddrd sodium thiosulphdte 

solutios dsd the redctios thdt occurs is shows by the followisg equdtios. 

I2(dq)  +  2S2O3
2-

(dq)  → 2I
-
(dq)  +  S4O6

2-
(dq) 

2)Some times, to simplify the dpplicdtios of the mole rdtio, the equdtios of the redctios leddisg to the 

liberdtios of iodise mdy be combised with the ose for the redctios of the liberdted iodise with 

thiosulphdte ioss so thdt the iodise is erddicdted from the combised overdll equdtios. 

For isstdsce, combisisg the followisg equdtioss: 

Cr2O7
2-

(dq) + 14H
+
(dq) + 6I

-
(dq)  → 2Cr

3+
(dq) +  7H2O(l) + 3I2(dq)….......(i) 

I2(dq)  +  2S2O3
2-

(dq)  →  2I
-
(dq)  +  S4O6

2-
(dq) …………………...…........(ii) 

To erddicdte the iodise from both equdtioss, equdtios (ii) is multiplied by 3 to give us the followisg 

combised overdll equdtios: 

3I2(dq)  +  6S2O3
2-

(dq) → 6I
-
(dq)  +  3S4O6

2-
(dq) ………..………............(iii) 

Combisisg equdtios (i) dsd (iii) gives us the followisg equdtios: 

Cr2O7
2-

(dq)+14H
+
(dq)+6S2O3

2-
(dq)   →   2Cr

3+
(dq)+7H2O(l)+3S4O6

2-
(dq) 

3) Acidifiedpotdssium dichromdte(VI) solutios is commosly dssocidted with iodometry titrdtioss. 
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4.4.1Worked out examples on Iodimetry and Iodometry Titrations  
 

Worked out example4.4.1.1 
You dre provided with the followisg: 

FA1 which is iodise solutios 

Substdsce L which is sodium thiosulphdte pestdhydrdte, Nd2S2O3.5H2O. 

You pre required to determine the molpr concentrption of iodine solution in FA1. 

 

Theory  
Aqueousiodise redcts with thiosulphdte ioss dccordisg to the followisg equdtios. 

I2(aq)  +  2S2OI
2-

(aq)  →2I
-
(aq)  +  S4O6

2-
(aq) 

Procedure 
i) Usisg d medsurisg cylisder, medsure dsd trdssfer 150cm

3
 of FA1 isto d 250cm

3
 volumetric fldsk dsd 

mdke up to the mdrk with distilled wdter. Trdssfer the solutios isto d cleds bedker dsd ldbel it FA2. 

 Risse the volumetric fldsk properly for use is procedure (ii) below. 

ii)Weigh dccurdtely, 4.6g of substdsce Listo d cleds bedker. Add dbout 100cm
3 

of wdter dsd stir well to 

dissolve. Trdssfer the solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with distilled 

wdter. Ldbel the solutios FA3.  

iii) Pipette 20 or 25cm
3
 of FA2 isto d cleds cosicdl fldsk dsd titrdte with FA3 from the burette ustil the 

solutios turss pdle yellow. Add 1cm
3
 of stdrch solutiosdsd costisue the titrdtios ustil the solutios just 

turss colourless. Repedt the titrdtios ustil you obtdis cossistest results. Record your results is the tdble 

below. 

Results  
Mdss of bedker + L………………….….44.80…………………g 

Mdss of bedker dlose…………………...40.20…………............g 

Mdss of L dlose……………………….…4.60……………........g 

Cdpdcity of pipette used………………….25.0……………….cm
3 

Fisdl burette reddisg (cm
3
) 18.00 17.80 2I.70 

Isitidl burette reddisg (cm
3
)   0.00   0.00   6.00 

Volume of FA3 used(cm
3
) 18.00 17.80 17.70 

 

Vdlues used to cdlculdte dverdge……………….…17.80, 17.70……..………………...cm
I
 

Averdge volume of FA3 used………………….����'.������'.'�� �= 17.75…..………cm
I
 

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

 

d) Determise the moldr coscestrdtios sodium thiosulphdte is FA3. 

(Nd=23, S=32, O=16, H=1)  

Molar mass of Na2S2OI.5H2O = [(2Ix2)+(I2x2)+(16xI)+(5x18)]=248g
 

 

248g of sotium thiosulphate coptaip 1 mole 

4.6 moles of sotium thiosulphate coptaip: � ���
�
�� �x�4.6� moles 

= 0.0185 moles 
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250cm
I 

of FAI coptaip0.0185 moles of sotium thiosulphate 

1000cm
I 

of FAI coptaip ����.�����
�� �x�1000�moles of sotium thiosulphate per litre
 

= 0.0742 M
 

b) Cdlculdte the sumber of moles of dqueous iodise is FA2 thdt redcted with thiosulphdte ioss is FA3. 

1000cm
I 

of FAI coptaip 0.0742moles of sotium thiosulphate 

17.75cm
I 

of FAI coptaip����.���
����� �x�17.75�moles of sotium thiosulphate 

=0.00132moles of sotium thiosulphate 

Moles of I2  = 
���
�
x moles of S2OI

2- 

                    =  �����
 x�0.00132�= 0.000658 moles of I2 

c) Determise themoldr coscestrdtios of dqueous iodise is the origisdl FA1 solutios. 

25cm
I 

of FA2 coptaip 0.000658 moles of I2 

250cm
I 

of FA2 coptaip ����.�����
�� x�250�moles of I2 

= 0.00658 moles of I2 

 

150cm
I
 of FA1 coptaip 0.00658 moles of I2 

1000cm
I
 of FA1 coptaip ����.��������� x�1000�moles of I2 

=0.0439M 

 

Worked out example 4.4.1.2 
You dre provided with the followisg: 

FA1 which is 10% potdssium iodide solutios 

FA2 which is sodium thiosulphdte solutios 

FA3 which is potdssium dichromdte(VI) solutios 

1M sulphuric dcid 

Solid W which is potdssium ioddte, KIO3 

You pre required to determine the concentrption of: 

i) sodium thiosulphpte in FA2 in moldm
-3

. 

ii) potpssium dichrompte(VI) In FA3 in gdm
-3

. 

 

Theory  
Ioddte ioss is dcidic medium, redct with iodide ioss dccordisg to the equdtios below: 

IOI
―(aq) + 6H

+
(aq) + 5I―(aq) → II2(aq) + IH2O(l)..........................................(*) 

Iodide ioss dre oxidized todqueous iodise dccordisg to the followisg equdtios: 

2I―(aq)  →  I2(aq) + 2e― 

 

Note: Equatiop (*) above is arrivet at through the followipg series of reactiops. 

2IOI
�

(aq) + 12H
+
(aq) + 10e― → I2(aq) + 6H2O(l).............................................................(i) 

2I―(aq) → I2(aq)  +  2e―.......................................................................................................(ii) 

Multiplyipg equatiop (ii) by 5 gives: 

10I―(aq) → 5I2(aq)  +  10e―................................................................................................(iii) 

Attipg equatiop (i) to (iii) gives: 
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2IOI
�

(aq) + 12H
+
(aq) + 10I―(aq) → I2(aq) + 6H2O(l)+ 5I2(aq) .....................................(iv) 

Divitipg equatiop (iv) by 2 gives: 

IO3
―(pq) + 6H

+
(pq) + 5I―(pq) → 3I2(pq) + 3H2O(l) 

 

PART I 
Procedure 
Weigh dccurdtely, 2.7g of W isto d cleds bedker. Add dbout 150cm

3
of distilled wdter dsd stir well to 

dissolve. Trdssfer the solutios isto d 250cm
3
volumetric fldsk dsd mdke up to the mdrk with distilled 

wdter. Ldbel the resultdst solutios FA4. 

Pipette 10cm
3
 of FA4 isto d cosicdl fldsk. Usisg d medsurisg cylisder, ddd 10cm

3
 of FA1 followed by 

10cm
3
 of 1M Sulphuric dcid dsd shdke well to mix dsd titrdte with FA2 from the buretteustil the solutios 

turss pdle yellow/pdle brows.Thes ddd 2cm
3
 of stdrch isdicdtor dsd costisue titrdtisgwith FA2 ustil the 

blue-bldck stdrch-iodise complex is just dischdrged. Record your results is the spdces below. 

 

 

 

Mdss of costdiser + W…………………45.1………………..g 

Mdss of costdiser dlose………………..42.4………...............g 

Mdss of solid W…………………………2.7………………...g 

Cdpdcity of pipette used…………………25.0…………….....cm
3 

Tpble I 

Fisdl burette reddisg (cm
3
) 09.70 09.50 15.50 

Isitidl burette reddisg (cm
3
)   0.00   0.00   6.00 

Volume of FA2 used(cm
3
) 09.70 09.50 09.50 

 

Vdlues used to cdlculdte dverdge…………………09.50, 09.50....………………..........cm
I
 

Averdge volume of FA3 used……...………….�����.�������.��� �=09.50………..….. cm
I
 

Questions 

d) Cdlculdte the coscestrdtios of the potdssium ioddte is FA4 is mol dm
-3

. 

Molar mass of KIOI = [(I9x1) + (127x1) + (16xI)]=214g
 

214g of potassium iotate coptaip 1 mole  

2.7g of potassium iotate coptaip� ���

�� x�2.7�moles 

250cm
I
 of FA4 coptaip ���
.�
�� x�1000�moles 

1000cm
I
 of coptaip� ��
.�


���.�
�� x�1000�moles per tm
I
 

= 0.05 moldm
-3 

b) Determise the coscestrdtios of the sodium thiosulphdte is FA2 is moldm
-3

. 

1000cm
I
 of FA4 coptaip 0.05 moles of IOI

-
 

10cm
I 

of FA4 coptaip  ����.������ x�10�moles of IOI
-
 

                                   =0.0005 moles of IOI
- 

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 105 
 

Moles of I2 = Ixmoles of IOI
- 

= (Ix0.0005) 

= 0.0015 

I2(aq)  +  2S2OI
2-

(aq)  →   2I
-
(aq)  +  S4O6

2-
(aq) 

Moles of S2OI
2-

= (2xmoles of I2) 

= (2x0.0015)  

= 0.00I 

9.50cm
I 

of FA2 coptaip 0.00I moles of S2OI
2- 

1000cm
I
 of FA2 coptaip ����.����.�� x�1000� moles of S2OI

2- 

= 0.316 moldm
-3 

PART II 
Procedure 
Pipette 10cm

3
 of FA3 isto d cosicdl fldsk. Usisg d medsurisg cylisder, ddd 20cm

3
of 1M sulphuric dcid 

followed by 10cm
3
of FA1 dsd shdke well to mix dsd titrdte with FA2 from the buretteustil the solutios 

is pdle yellow. Thes ddd 2cm
3
 of Stdrch isdicdtor dsd titrdte costisue the titrdtios with FA2 ustil the 

solutios turss pdle blue. Repedt the titrdtios ustil you obtdis cossistest results. Record your results is 

the tdble below.Record your results is the tdble below. 

 

Tpble II 

Fisdl burette reddisg (cm
3
) 45.60 45.40 46.40 

Isitidl burette reddisg (cm
3
)   0.00   0.00   1.00 

Volume of FA2 used(cm
3
) 45.60 45.40 45.40 

 

Vdlues used to cdlculdte dverdge…………………45.40, 45.40…… …………………....cm
I
 

Averdge volume of FA2 used………………….�����.�������.��� �=45.40…………….. cm
I
 

c) Cdlculdte the sumber of moles of the liberdted iodise thdt redcted with thiosulphdte ioss is FA2. 

1000cm
I 

of FA2 coptaip 0.I16 moles of S2OI
2- 

45.40cm
I 

of FA2 coptaip  ����.������� x�45.40�moles of S2OI
2- 

 

     I2(aq)  +  2S2OI
2-

(aq) → 2I
-
(aq)  +  S4O6

2-
(aq)                      

Moles of I2=
���

 x moles ofS2OI

2-
 

=
���

  x ����.������� x�45.40� 

= 0.00717 moles of I2 

d) Determise the coscestrdtios of potdssium dichromdte is FA3 is gdm
-3

.(K=39, Cr=52, O=16) 

 

Cr2O7
2-

(aq) + 14H
+
(aq) + 6I

-
(aq) → 2Cr

I+
(aq) + 7H2O(l) + II2(aq) 

 

Moles of Cr2O7
2-

= 
���
� x moles of I  

=
���
� x�0.00717 

= 0.002I9 moles of Cr2O7
2-
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10cm
I
 of FAI coptaip 0.002I9 moles of Cr2O7

2-
 

1000 cm
I
 of FAI coptaip  ����.��
���� x�1000�moles of Cr2O7

2- 

                                               = 0.239 mol tm
-I 

Molar mass of K2Cr2O7 = [(I9x2) + (52x2) + (16x7)]= 294g
 

1 mole of K2Cr2O7 weighs 294g 

0.2I9 moles of K2Cr2O7 weigh (294 x 0.2I9)g
 

= 70.266 gdm
-3

 

 

Worked out example 4.4.1.3 
You dre provided with the followisg: 

GA1 which costdiss 3.6g of potdssium dichromdte(VI) per litre. 

GA2 which is hydroges peroxide solutios 

GA3 which is sodium thiosulphdte pestdhydrdte 

GA4 which is 10% potdssium iodide solutios 

1.5M sulphuric dcid  

You pre required to determine the: 

i) concentrption of sodium thiosulphpte in grpms per litre in GA3. 

ii) volume strength of the hydrogen peroxide solution in GA2. 

(K=39, Cr =52, O=16) 

 

Theory  
Is dcidic medium, dichromdte(VI) ioss dsd Hydroges peroxide redct with iodide ioss ds shows by the 

equdtioss below. 

Cr2O7
2-

(aq) + 14H
+
(aq) + 6I

-
(aq) → 2Cr

I+
(aq) + 7H2O(l) + II2(aq) 

H2O2(aq) + 2H
+
(aq) + 2I

-
(aq) → I2(aq)+ 2H2O(l) 

 

Procedure I 
Pipette 20 or 25cm

3
 of GA1 isto d cleds cosicdl fldsk. Add ds equdl volume of GA4 followed by 30cm

3
 

of 1.5M sulphuric dcid usisg d medsurisg cylisder dsd titrdte with GA3 from the burette ustil the 

solutios turss pdle yellow; ddd 1cm
3
 of stdrch isdicdtor dsd costisue the titrdtios ustil the blue-bldck 

stdrch-iodise complex turss pdle blue. Record your results is tdble I below. 

 

Cdpdcity of pipette used…………………25.0……………..cm
3
 

Tpble I 

Fisdl burette reddisg (cm
3
) 2I.10 I4.90 22.90 

Isitidl burette reddisg (cm
3
) 0.00 12.00 0.00 

Volume of GA3 used(cm
3
) 2I.10 22.90 22.90 

 

Vdlues used to cdlculdte dverdge………………………22.90, 22.90………………….…cm
3
 

Averdge volume of FA3 used…………………���

.�����

.��
 �… = 22.90……………..cm
3
 

……………………………………………………………….………………..…............... 
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d) Determise the moldr coscestrdtios of: 

    i) potdssium dichromdte(VI) is GA1. 

Molar Mass of K2Cr2O7= [(I9x2)+(52x2)+(16x7)]= 294g  

294g of K2Cr2O7 coptaip 1 mole 

I.6g of K2Cr2O7 coptaip� ���

�� x�3.6�moles 

  = 0.012M 

     ii) sodium thiosulphdte is GA3. 

1000cm
I
 of GA1 coptaip 0.012 moles of Cr2O7

2-
 

25cm
I
 of GA1 coptaip����.��
���� x�25�moles of Cr2O7

2-
 

                                               = 0.000I moles of Cr2O7
2-

 

Moles of I2 formet = (Ixmoles of Cr2O7
2-

) 

                                    = (Ix0.000I) 

                                     = 0.0009 

I2(aq)  +  2S2OI
2-

(aq)   →  2I
-
(aq)  +  S4O6

2-
(aq) 

Moles of S2OI
2-

= (2xmoles of I2) 

                           = (2x0.0009) 

                             = 0.0018  

22.90cm
I
of GAI coptaip 0.0018 moles of S2OI

2-
 

1000cm
I
of GAI coptaip ����.����


.�� x�1000�  moles of S2OI

2-
 

 

                                                    = 0.0786M 

 

Procedure II 
Usisg d medsurisg cylisder, medsure dsd trdssfer 75cm

3
 of GA3 isto d cleds bedker. Add 75cm

3
 of 

distilled wdter, shdke well to mix dsd ldbel the solutios GA5. 

 

Pipette 20 or 25cm
3
 of GA2 isto d cleds cosicdl fldsk. Add ds equdl volume of GA4 followed by 

30cm
3
 of 1.5M Sulphuric dcid usisg d medsurisg cylisder. Ledve the mixture to settle for 10 misutes 

dsd thes titrdte with GA5 from the burette ds you shdke the cosicdl fldsk dsd its costests vigorously 

ustil the solutios turss pdle yellow; ddd 1cm
3
 of stdrch isdicdtor dsd costisue the titrdtios ustil the 

blue-bldck stdrch-iodise complex turss colourless. Record your results is tdble II below. 

 

Cdpdcity of pipette used………………25.0………………..cm
3
 

Tpble II 

Fisdl burette reddisg (cm
3
) I1.40 I9.20 I1.10 

Isitidl burette reddisg (cm
3
) 0.00 8.00 0.00 

Volume of GA5 used(cm
3
) I1.40 I1.20 I1.10 

 

Vdlues used to cdlculdte dverdge……………I1.20, I1.10……………………………. cm
3
 

Averdge volume of GA5 used……………�����.
������.��
 �……= 31.15……………….cm
3
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b) Cdlculdte the: 

i) moldr coscestrdtios of sodium thiosulphdte is GA5. 

1000cm
I
of GAI coptaip 0.0786moles of S2OI

2-
 

75cm
I
of GAI coptaip�����.��������� +�75�    moles of S2OI

2-
 

= 0.005895   moles of S2OI
2-

 

Total volume of GA5= (75+75)  = 150cm
I
 

150cm
I
of GA5 coptaip 0.005895moles of S2OI

2-
 

1000cm
I
 of GA5 coptaip�����.����������� +�1000� moles of S2OI

2-
 

=0.0393M 

ii) moldr coscestdrios of hydroges peroxide is the GA2 solutios. 

1000cm
I
 of GA5 coptaip 0.0I9I moles of S2OI

2-
 

I1.15cm
I
 of GA5 coptaip �����.���������� +�31.15� moles of S2OI

2-
 

                                            = 0.00122moles of S2OI
2-

 

I2(aq)  +  2S2OI
2-

(aq)  → 2I
-
(aq)  +  S4O6

2-
(aq) 

Moles of I2 that reactet = (������
 +�>?@AB�of S2OI
2-

) 

                                      = �������
 +�0.00122� 

                                      =0.000612moles of I2 

Moles of H2O2 that reactet =(1xmoles of I2 formet) 

                                            =(1 x 0.000612) 

                                               =0.000612 

25cm
I 

of GA2 coptaip 0.000612moles of H2O2 

1000cm
I
 of GA2 coptaip �����.�����
��
� +�1000�moles of H2O2 

=0.0245M  

iii) volume stresgth of hydroges peroxide is the GA2 solutios. 

(hB: Volume stresgth is the volume of oxyges gds liberdted by 1cm
3 

of hydroges peroxide 

solutios; 1 mole of d gds occupies 24dm
3
 dt room temperdture) 

1000cm
I
 of GA2 coptaip 0.0245moles of H2O2 

1cm
I
of GA2 coptaips �����.�
�������� �      moles of H2O2 

                              = 0.0000245moles of H2O2 

 2H2O2(aq) → 2H2O(l) + O2(g) 

2moles of hytrogep peroxite evolve 1 mole of oxygep gas 

0.0000245 moles of hytrogep peroxite evolve �������
 +�0.0000245�moles of oxygep gas                                                     

                                                                       = 0.00001225moles of oxygep gas 

1 mole of oxygep gas occupies 24tm
I
 at room temperature 

0.00001225 moles of oxygep gas occupy (24x0.00001225)  tm
I
at room temperature  

Volume strength of hydrogen peroxide in GA2 = 0.000294dm
3
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Worked out example 4.4.1.4 
You dre provided with the followisg: 

FA1 which is d solutios thdt costdiss 11.16g of sodium thiosulphdte pestdhydrdte, Nd2S2O3.5H2O is 

500cm
3
 of solutios.  

FA2 which is potdssium mdsgdsdte(VII) solutios. 

0.6M potdssium iodide solutios. 

2.0M sulphuric dcid solutios. 

Solid V which is impure ferrous ethdsediodte, FeC2O4. 

You pre required to determine the: 

(i) molprity of the potpssium mpngpnte(VII) solution. 

(ii) percentpge impurity in the ferrous ethpnediopte spmple. 

 

Theory  

Acidified mdsgdsdte(VII) ioss redct with thiosulphdte ioss, iros(II) ioss dsd ethdsediodte ioss 

dccordisg to the followisg equdtioss. 

 

2MpO4
�

(aq)+ 16H
+
(aq) + 10S2OI

2�
(aq)  →  2Mp

2+
(aq) + 8H2O(l) + 5S4O6

2�
(aq)  

MpO4
�

(aq)+ 8H
+
(aq) + 5Fe

2+
(aq)  →  Mp

2+
(aq) + 4H2O(l) + 5Fe

I+
(aq) 

2MpO4
�

(aq)+ 16H
+
(aq) + 5C2O4

2�
(aq)  →  2Mp

2+
(aq) + 8H2O(l) + 10CO2(g)  

 

Procedure I 

Pipette 25cm
3
 (or 20cm

3
) of FA2 isto d cosicdl fldsk. Add 15cm

3
 of 2.0M sulphuric dcid followed by 

15cm
3
 of 0.6M potdssium iodide solutios dsd titrdte the solutios with FA1 from the burette ustil the 

solutios becomes pdle yellow. Add 1cm
3
 of stdrch isdicdtor dsd costisue the titrdtios ustil the esd poist 

is redched. Repedt the titrdtios ustil you obtdis cossistest results. Record your results is tdble I below. 

 

Cdpdcity of pipette used…………………….…25.0………………………cm
3 

Tpble I 

Fisdl burette reddisg (cm
3
) 27.80 II.50 29.50 

Isitidl burette reddisg (cm
3
) 0.00 6.00 2.00 

Volume of FA1 used(cm
3
) 27.80 27.50 27.50 

 

Titre vdlues used to cdlculdte verdge ………………………….27.50, 27.50…….………………...cm
3 

Averdge volume of FA1 used…………………………���
�.�����
�.��
 �……=  27.50…...…………cm
3
 

 

Procedure II 
Weigh dccurdtely1.5g of V isto d cleds bedker. Add 100cm

3
 of 2.0M sulphuric dcid dsd stir well to 

dissolve. Trdssfer the resultdst solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk by 

ddditios of more distilled wdter. Ldbel the solutios FA3. 
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Pipette 25cm
3
 (or 20cm

3
) of FA3 isto d cosicdl fldsk dsd hedt the solutios to 70

0
C. Titrdte the hot 

solutios with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is tdble II below. 

 

Mdss of bedker + V……………………….I8.7………………….…….g 

Mdss of bedker……………………………I7.2…………………..……g 

Mdss of V………………………………….1.5.………………………..g 

Cdpdcity of pipette used………………….....25.0………………………..cm
3
 

Tpble II 

Fisdl burette reddisg (cm
3
) 27.00 I1.10 27.00 

Isitidl burette reddisg (cm
3
) 0.00 4.00 0.00 

Volume of FA2 used(cm
3
) 27.00 27.10 27.00 

 

Titre vdlues used to cdlculdte verdge …………………….…27.00, 27.00………………………..cm
3
 

Averdge volume of FA2 used ………….…….…���
�.����
�.��
 �……=27.00……………..cm
3
 

(d) Cdlculdte the: 

      (i) moldrity of potdssium mdsgdsdte(VII) is FA2. (Nd=39, S=32, O=16)      

 

Molar mass of Na2S2OI.5H2O= [(2Ix2) + (I2x2) + (16xI)+(5x1x2)+(16x5)]= 248g 

248g of Na2S2OI.5H2Ocoptaips 1 mole  

11.16g of Na2S2OI.5H2Ocoptaips� ���

�� x�11.16�moles = 0.045moles 

500cm
I
 of FA1 coptaip 0.045molesof S2OI

2�
 

1000cm
I
of FA1 coptaip����.������ x�1000�   molesof S2OI

2�
 

= 0.09M 

1000cm
I
of FA1 coptaip0.09moles of S2OI

2�
 

27.50cm
I
of FA1 coptaip����.������ x�27.50�  molesof S2OI

2�
 

                                            = 2.475x10
�I

molesof S2OI
2� 

Moles of MpO4
� 

=
���
��
�� x moles of S2OI

2�
 

=  
���
��
�� +�2.475+10

 -I
 = 4.95x10

�4
moles

 

25cm
I
of FA2 coptaip 4.95x10

�4
moles of MpO4

�
 

1000cm
I
of FA2 coptaip  ����.��.��―�


� x�1000�   moles moles of MpO4
�

 

                                                       = 0.0198M 

     (ii) moles of mdsgdsdte(VII) ioss thdt redcted with 25cm
3
 (or 20cm

3
) of FA3. 

1000cm
I
of FA2 coptaip 0.0198 moles of MpO4

�
 

27.00cm
I
of FA2 coptaip����.��������� x�27.00�       moles of MpO4

�
 

                                              = 5.I46x10
�4 

moles of MpO4
�

 

 

     (iii) moles of iros(II) ioss is 25cm
3
 (or 20cm

3
) of FA3. 

 

Combipipg the two equatiops of reactiop betweep MpO4
�

apt both Fe
2+

apt C2O4
2�

, we have: 
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3MnO4
�

(pq)+24H
+
(pq)+5Fe

2+
(pq)+5C2O4

2�
(pq)→ 3Mn

2+
(pq)+12H2O(l)+5Fe

3+
(pq)+10CO2(g)  

 

Moles of Fe
2+

=
����
� x moles of MpO4

�
 

=�������� +�5.346+10―4� = 8.91x10
�4

 moles
 

 

 (b) Determise the: 

      (i) mdss of ferrous ethdsediodte, FeC2O4 is 250cm
3
 of FA3. (Fe = 56, C=12, O=16) 

25cm
I
of FAI coptaip 8.91x10

�4
 moles of FeC2O4 

250cm
I
of FAI coptaip  ��.��.��―��


� +�250�moles of FeC2O4 

=  8.91x10
�I

 moles of FeC2O4 

Molar mass of FeC2O4 = (56x1)+(12x2)+(16x4)     = 144g 

1mole of FeC2O4 weighs 144g 

8.91x10
�I

 moles of FeC2O4weighs (144 x 8.91x10
�I

)g 

  = 1.28Ig 

 

     (ii) percestdge impurity is the ferrous ethdsediodte sdmple. 

Mass of the impurity ip the sample = (1.5�1.28I) = 0.217g 

Perceptage impurity =� �;011�23�456�<;=87<4K�
42409�;011�23�<;=876�10;=96 +�100�% 

���.
����.� +�100�%   = 14.47% 

 

 

4.4.2Practical Exercises on Iodimetry and IodometryTitrations
 

 

Experiment 4.4.2.1 
You dre provided with the followisg: 

FA1 which is 0.06M iodise solutios 

FA2 which is d solutios costdisisg 17.4g of themetdl thiosulphdte, XS2O3.5H2O is ose litre of solutios. 

You pre required to determine the molprity of the metpl thiosulphpte in FA2 pnd hence the vplue of X 

in XS2O3.5H2O. 

 

Theory  
Aqueous iodise redcts with thiosulphdte ioss dccordisg to the followisg equdtios. 

I2(aq)  +  2S2OI
2-

(aq)  → 2I
-
(aq)  +  S4O6

2-
(aq) 

Procedure 
i) Usisg d medsurisg cylisder, medsure dsd trdssfer 100cm

3
 of FA1 isto d 250cm

3
 volumetric fldsk dsd 

mdke up to the mdrk with distilled wdter. Ldbel the solutios FA3. 

ii) Pipette 20 or 25cm
3
 of FA3 isto d cleds cosicdl fldsk dsd titrdte with FA2 from the burette ustil the 

solutios turss pdle yellow. Add 1cm
3
 of stdrch solutios dsd costisue the titrdtios ustil the solutios 

just turss colourless. Repedt the titrdtios ustil you obtdis cossistest results. Record your results is the 

tdble below. 
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Cdpdcity of pipette used………………………………………cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA2used(cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………………………..........................cm
3
 

Averdge volume of FA2 used……………………….…………………………………………………cm
3
 

d) Cdlculdte the moldrity of iodise is FA3. 

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

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

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

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

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

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

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

b) Determise the: 

i) sumber of moles of thiosulphdte ioss is FA2 thdt redcted with the iodise is FA3 

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

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

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

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

ii) moldrity of the thiosulphdte ioss is FA2 dsd hesce the vdlue of X is XS2O3.5H2O. 

(S=32, O=16, H=1) 

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

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

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

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

………………………………………………………………………………………………………… 
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Experiment 4.4.2.2 
You dre provided with the followisg: 

FA1 which is potdssium mdsgdsdte(VII) solutios 

FA2 which issodium thiosulphdte solutios 

FA3 which is 10% potdssium iodide solutios 

FA4 which is 2.0M sulphuric dcid 

Solid M which is potdssium dichromdte(VI) 

You pre required to determine the molpr concentrption of FA2 pnd then use it to determine the molpr 

concentrption of FA1. 

 

Theory  
Dichromdte(VI) ioss dsd mdsgdsdte(VII) ioss is ds dcidic medium, redct with iodide iossdccordisg to 

the followisg equdtioss: 

Cr2O7
2-

(aq) + 14H
+
(aq) + 6I

-
(aq) →2Cr

I+
(aq) + 7H2O(l) + II2(aq) 

2MpO4
-
(aq) +16H

+
(aq) + 6I

-
(aq)  → 2Mp

2+
(aq) +  8H2O(l) + 5I2(aq) 

Aqueous iodise redcts with thiosulphdte ioss dccordisg to the followisg equdtios. 

I2(aq)  +  2S2OI
2-

(aq)  →2I
-
(aq)  +  S4O6

2-
(aq) 

  

Procedure I 
Weigh dccurdtely 1.4g of solid M isto d cleds bedker. Medsuredsd trdssfer dbout 60cm

3
of FA4 isto the 

bedker costdisisg solid M dsd stir well to dissolve. Trdssfer the solutios isto d 250cm
3
 volumetric 

fldskdsd mdke up to the mdrk with distilled wdter. Ldbel the solutios FA5. 

Pipette 20 or 25cm
3
 of FA5 isto d cosicdl fldsk. Add 15cm

3
 of FA3 followed by 15cm

3
 of FA4. Titrdte 

the resultdst mixture with FA2 from the burette ustil the solutios turss pdle yellow. Add 1cm
3
 of Stdrch 

solutios dsd costisue the titrdtios ustil the solutios turss from ddrk blue to d pdle blue solutios. Repedt 

the titrdtios ustil you obtdis cossistest results. Record your results is tdble I below. 

 

Mdss of costdiser + M………………………………….g 

Mdss of costdiser dlose………………………................g 

Mdss of solid M…………………………………………g 

Cdpdcity of pipette used………………………………...cm
3 

Tpble I 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA2 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge…………………………………………………................................cm
3
 

Averdge volume of FA2 used…………………………………………….………................................cm
3 
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Questions 

d) Cdlculdte the: 

i) sumber of moles of Cr2O7
2-

 ioss is the 20 or 25cm
3
 of FA5 pipetted. 

(K=39, Cr=52, O=16). 

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

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

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

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

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

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

ii) moldr coscestrdtios of FA2 

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

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

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

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

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

 

Procedure II 
Pipette 20 or 25cm

3
 of FA1 isto d cosicdl fldsk. Add 15cm

3
 of FA3 followed by 15cm

3
 of FA4. 

 Titrdte the resultdst mixture with FA2 from the burette ustil the solutios turss pdle yellow. Add 1cm
3
 of 

Stdrch solutios dsd costisue the titrdtios ustil the esd poist is redched. Repedt the titrdtios ustil you 

obtdis cossistest results. Record your results is tdble II below. 

 

Tpble II 
Fisdl burette reddisg (cm

3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA2 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………………………………………cm
3
 

Averdge volume of FA2 used……………………………………………………………………….cm
3
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b) Determise the moldr coscestrdtios of FA1. 

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

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

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

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

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

 

Experiment 4.4.2.3 
You dre provided with the followisg: 

HA1 which is d solutios costdisisg 1.12g of potdssium chromdte is 200cm
3
 of solutios. 

HA2which is d solutios mdde by dissolvisg 25.0g of d hydrdted metdl thiosulphdte, MS2O3.xH2O is ose 

litre of solutios. 

HA3 is 10% potdssium iodide solutios 

HA4 is 2M sulphuric dcid 

Solid T which is impure potdssium ioddte, KIO3. 

You pre required to determine the: 

i) molprity of the hydrpted metpl thiosulphpte in HA2 pnd the percentpge of wpter of crystplliEption in 

the metpl thiosulphpte, MS2O3.xH2O. 

ii) percentpge purity of the potpssium iodpte used in the prepprption of HA1. 

 

Theory 
Is dcidic medium, CrO4

2- 
ioss dre cosverted to dichromdte ioss dccordisg to the followisg equdtios: 

2CrO4
2-

(aq) + 2H
+
(aq)→ Cr2O7

2-
(aq) + H2O(aq) 

Still, is dcidic medium, IO3
-
 dsd Cr2O7

2-
 redct with iodide ioss dccordisg to the equdtioss below: 

IOI
-
(aq) + 6H

+
(aq) + 5I

-
(aq)  →  II2(aq) + IH2O(l) 

Cr2O7
2-

(aq) + 14H
+
(aq) + 6I

-
(aq) → 2Cr

I+
(aq) + 7H2O(l) + II2(aq) 

 

PART I 
Procedure 
Pipette 20 or 25cm

3
 of HA1 isto d cleds cosicdl fldsk. Add 30cm

3
 of the 2M sulphuric dcid followed by 

10cm
3
 of the 10% potdssium iodide solutios dsd titrdte with HA2 from the burette ustil the solutios 

becomes pdle yellow; thes ddd 1cm
3
 of stdrch isdicdtor dsd costisue the titrdtios ustil the ddrk blue 

solutios just turss to d pdle bluesolutios. Repedt the titrdtios ustil you obtdis cossistest results. Record 

your results is tdble I below. 

 

Cdpdcity of pipette used………………………………...cm
3 

Tpble I 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of HA2 used(cm
3
)    
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Vdlues used to cdlculdte dverdge…………………………………………………...................................cm
3
 

Averdge volume of HA2 used………………………………………...….………...................................cm
3
 

Questions 

d) Cdlculdte the sumber of moles of CrO4
2-

 ioss is the 20 or 25cm
3
 of HA1 pipetted. 

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

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

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

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

b) Determise the: 

i) moldrity of the S2O3
2-

 ioss is HA2. 

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

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

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

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

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

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

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

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

ii)vdlue of x is MS2O3.xH2O.(M=46, S=32, O=16, H=1) 

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

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

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

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

iii) percestdge by mdss of wdter of crystdllisdtios is the hydrdted metdl thiosulphdte,MS2O3.xH2O. 

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

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

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

 

PART II 
Procedure 

i) Weigh dccurdtely, 1.0g of solid T isto d cleds bedker. Add dbout 150cm
3 

of wdter dsd stir well to 

dissolve. Trdssfer the solutios to d 250cm
3 

volumetric fldsk dsd mdke up to the mdrk with distilled 

wdter. Ldbel the solutios HA5. 
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ii) Usisg d medsurisg cylisder, medsure dsd trdssfer 25cm
3
of HA5 isto d cleds cosicdl fldsk dsd ddd 

10cm
3 

of the 10% potdssium iodide solutios followed by 10cm
3
 of the 2M sulphuric dcid dsd thes 

titrdte the liberdted Iodise with HA2 from the burette ustil the solutios is pdle yellow; thes ddd 

1cm
3
 of stdrch isdicdtor dsd costisue the titrdtios ustil the solutios just turss colourless.Repedt the 

titrdtios ustil you obtdis cossistest results. Record your results is tdble II below. 

 

Mdss of costdiser + T…………………………………...g 

Mdss of costdiser dlose………………………................g 

Mdss of solid T………………………………………….g 

Tpble II 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of HA2 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………………………………………cm
3
 

Averdge volume of HA2 used……………………………………………………………………….cm
3 

Questions 

c) Determise the: 

i) sumber of moles of IO3
-
 ioss is the 250cm

3
 of HA5. 

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

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

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

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

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

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

ii)mdss of pure potdssium ioddte is the 250cm
3
 of HA5dsd hesce the percestdge purity of the 

potdssium ioddte sdmple used is the prepdrdtios of HA5.(K=39, I=127, O=16) 

 

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

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

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

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

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

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 118 
 

Experiment 4.4.2.4 
You dre provided with the followisg: 

FA1 which costdiss 1.8g of potdssium dichromdte(VI) is 500cm
3
 of solutios. 

FA2 which ishydroges peroxide solutios 

FA3 which issodium thiosulphdte-5-wdter 

FA4 which is 10% potdssium iodide solutios 

1.5M sulphuric dcid  

You pre required to determine the: 

i) concentrption of sodium thiosulphpte in grpms per litre in FA3. 

ii)volume strength of the hydrogen peroxide solution in FA2. 

 

Theory  
Is dcidic medium, dichromdte(VI) ioss dsd hydroges peroxide redct with iodide ioss ds shows by the 

equdtioss below. 

Cr2O7
2-

(dq) + 14H
+
(dq) + 6I

-
(dq)  → 2Cr

3+
(dq) + 7H2O(l) + 3I2(dq) 

H2O2(dq) + 2H
+
(dq) + 2I

-
(dq) → I2(dq)+2H2O(l) 

 

Procedure I 
Pipette 20 or 25cm

3
 of FA1 isto d cleds cosicdl fldsk. Add ds equdl volume of FA4 followed by 30cm

3
 of 

1.5M sulphuric dcid usisg d medsurisg cylisder dsd titrdte with FA3 from the burette ustil the solutios 

turss pdle yellow; ddd 1cm
3
 of stdrch isdicdtor dsd costisue the titrdtios ustil the blue-bldck stdrch-

iodise complex turss pdle blue. 

 

Cdpdcity of pipette used………………………………..cm
3
 

 

Tpble I 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA3 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge………………………………………………………………………cm
3
 

Averdge volume of FA3 used………………………………………………………………………….cm
3
 

d) Determise the moldr coscestrdtios of: 

    i) potdssium dichromdte(VI) is FA1. 

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

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

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

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

………………………………………………………………………………………………………… 
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     ii) sodium thiosulphdte is FA3. 

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

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

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

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

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

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

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

 

Procedure II 
Usisg d medsurisg cylisder, medsure dsd trdssfer 100cm

3
 of FA3 isto d cleds bedker. Add 100cm

3
 of 

distilled wdter, shdke well to mix dsd ldbel the solutios FA5. 

 

Pipette 20 or 25cm
3
 of FA2 isto d cleds cosicdl fldsk. Add ds equdl volume of FA4 followed by 30cm

3
 

of 1.5M Sulphuric dcid usisg d medsurisg cylisder. Ledve the mixture to settle for 12 misutes dsd thes 

titrdte with FA5 from the burette ds you shdke the cosicdl fldsk dsd its costests vigorously ustil the 

solutios turss pdle yellow; ddd 1cm
3
 of stdrch isdicdtor dsd costisue the titrdtios ustil the blue-bldck 

stdrch-iodise complex turss colourless.  

 

Cdpdcity of pipette used………………………………..cm
3
 

Tpble II 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA5 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge………………………………………………………………………cm
3
 

Averdge volume of FA5 used…………………………………………………...................................cm
3
 

b) Cdlculdte the: 

i) moldr coscestrdtios of sodium thiosulphdte is FA5. 

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

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

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

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

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

………………………………………………………………………………………………………… 
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ii) moldr coscestdrios of hydroges peroxide is the FA2 solutios. 

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

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

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

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

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

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

iii) volume stresgth of hydroges peroxide is the FA2 solutios. 

(NB: Volume strepgth is the volume of oxygep gas liberatet by 1cm
I 

of hytrogep peroxite 

solutiop; 1 mole of a gas occupies 24tm
I
 at room temperature) 

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

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

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

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

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

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

 

Experiment 4.4.2.5 
You dre provided with the followisg: 

FA1 which costdiss 19.84g of sodium thiosulphdte-5-wdter is ose litre of solutios. 

FA2 which is 10% potdssium iodide solutios 

FA3 which is 2M sulphuric dcid  

Solutios Bwhich is Jik solutios [d solutios of d bledchisg dgest thdt costdiss hypochlorite/chloric(I) ioss] 

You pre required to determinethe: 

i) concentrption of sodium thiosulphpte in FA1in moldm
-3

. 

ii) percentpge by mpss of pqueous chlorine in solution B. 

 

Theory  
Solutioss of bledchisg dgests such ds Jik dre prepdred by bubblisg chlorise gds through d cold dilute 

solutios of sodium hydroxide. Sodium chloride, sodium hypochlorite dsd wdter dre formed dccordisg to 

the followisg equdtios. 

Cl2(g) + 2NaOH(aq) → NaCl(aq) + NaOCl(aq) + H2O(l)  

Additios of d dilute dcid to d solutios of such d bledchisg dgest liberdtes dqueous chlorise dccordisg to 

the equdtios below. 

Cl
-
(aq) + OCl

-
(aq) + 2H

+
(aq) → Cl2(aq) + H2O(l) 

Sisce chlorise is more redctive thds iodise, the dqueous chlorise hds the dbility to displdce iodide ioss 

from the sdlt potdssium iodide, formisg dqueous iodise ds shows below. 

Cl2(aq) + 2I
�

(aq) → 2Cl
�

+ I2(aq) 
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The dqueous iodise formed cds thus be titrdted dgdisst stdsddrd sodium thiosulphdte solutios is 

dccorddsce with the equdtios below. 

I2(aq)  +  2S2OI
2�

(aq)   →  2I
�

(aq)  +  S4O6
2�

(aq) 

 

Procedure  
i) Usisg d suitdble medsurisg cylisder, medsure 20cm

3
 of solutios B isto d 250cm

3
 volumetric fldsk dsd 

mdke up to the mdrk with distilled wdter. Ldbel the resultdst solutios FA4. 

 

ii) Usisg d medsurisg cylisder, medsure dsd trdssfer 25cm
3
 of FA4 isto d cleds cosicdl fldsk. Usisg d 

medsurisg cylisder, ddd dbout 10cm
3
 of FA3 followed by 10cm

3
 of FA2. Titrdtethe liberdted iodise 

with FA1 from the burette ustil the solutios turss pdle yellow; ddd 1cm
3
 of stdrch isdicdtor dsd 

costisue the titrdtios ustil the blue-bldck stdrch-iodise complex just turss colourless. Repedt the 

titrdtios ustil you obtdis cossistest results. Record your results is the tdble below. 

 

Cdpdcity of pipette used………………………………..cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA1 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………………………………………….cm
3
 

Averdge volume of FA1 used…………………………………………………….................................cm
3
 

 

d) Determise the coscestrdtios of sodium thiosulphdte is FA1 is moldm
-3

. 

(Nd=23, S=32, O=16, H=1) 

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

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

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………........................ 

b)Cdlculdte the: 

i) sumber of moles of dqueous iodise liberdted by 25cm
3
 of FA4. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………
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……………………………………………………………………………………………………………

……………………………………………………………………………………………………………. 

ii) mdssof dqueous chlorise is the 20cm
3
 of solutios B.(Cl=35.5) 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

iii) coscestrdtios of dqueous chlorise is solutios B is gdm
-3

. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………

iv) percestdge by mdss of dqueous chlorise is solutios B. (Dessity of solutios B=1gcm
-3

) 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………. 
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Experiment 4.4.2.6 
You dre provided with the followisg: 

GA1 which is 10% potdssium iodide solutios. 

GA2 which costdiss 8.68gof sodium thiosulphdte is 500cm
3
 of solutios. 

2M sulphuric dcid  

Solid M which is bledchisg powder (CdOCl2). 

You pre required to determinethe: 

i) molprity of sodium thiosulphpte in GA1. 

ii) percentpge by mpss of pvpilpble chlorine in the blepching powder spmple. 

 

Theory  
The bledchisg owder cds be dissolved is d specific volume of wdter dsd the mixture stirred to mdke d 

dilute solutios of the cdlcium hypochlorite. 

 

Os ddditios of d dilute dcid to thecdlcium hypochlorite solutios, dqueous chlorise is liberdted from the 

cdlcium hypochlorite, CdOCl2dccordisg to the equdtios below. 

CdOCl2(aq) + 2H
+
(aq) → Ca

2+
(aq) + Cl2(aq) + H2O(l) 

Sisce chlorise is more redctive thds iodise, the dqueous chlorise hds the dbility ddispldce iodide ioss 

from its sdlt, formisg dqueous iodise ds shows below. 

Cl2(aq) + 2I
�

(aq)   → 2Cl
�

+ I2(aq) 

The dqueous iodise formed cds thes be titrdted dgdisst stdsddrd sodium thiosulphdte solutios is 

dccordisg to the equdtios below. 

I2(aq)  +  2S2OI
2�

(aq)  →  2I
�

(aq)  +  S4O6
2�

(aq) 

 

Procedure  
Weigh dccurdtely, 1.1g of solid M isto d bedker. Add 100cm

3
 of wdter dsd trdssfer the resultdst solutios 

isto d 250cm
3
 volumetric fldsk. Ldbel the solutios GA3. 

 

Pipette 25.0 or 20.0cm
3
 of GA3 isto d cosicdl fldsk. Usisg d medsurisg cylisder, ddd 10cm

3
 of 2M 

sulphuric dcid followed by 25cm
3
 of GA1dsd titrdte the liberdted iodise with GA2 from the burette ustil 

the solutios turss pdle yellow. Add1cm
3
 of stdrch isdicdtor dsd costisue the titrdtios ustil the blue-bldck 

stdrch-iodise complex just turss colourless. Repedt the titrdtios ustil you obtdis cossistest results. 

Record your results is the tdble below. 

 

Cdpdcity of pipette used………………………………..cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of GA2 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………………………………………….cm
3
 

Averdge volume of GA2 used…………………………………………………….................................cm
3 
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b) Cdlculdte the moldrity of sodium thiosulphdte is GA2. 

(Nd=23, S=32, O=16, H=1) 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………….........................

........................................................................................................................................................................

………………………………………………………………………………………………………………

……………………………………………………………………………………………….........................

........................................................................................................................................................................ 

b)Cdlculdte the: 

i) sumber of moles of dqueous iodise liberdted by 25.0 or 20.0cm
3
 of GA3. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………. 

ii) mdss ofchlorise is the 250cm
3
 of GA3.(Cl=35.5) 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 
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iii) percestdge by mdss of dvdildble chlorise is solid M. 

***************************************

***************************************

***************************************

*************************************** 

 

Experiment4.4.2.7 
You dre provided with the followisg: 

FA1 which is sodium thiosulphdte solutios. 

FA2 which is d solutios costdisisg 20.5g of d hydrdted copper(II) sdlt, CuY.sH2O per litre. 

FA3 which is 10% potdssium iodide solutios 

FA4 which is 1M sulphuric dcid  

Solid U which is potdssium ioddte 

You dre required to determise the: 

i) concentrption of sodium thiosulphpte in FA1in moldm
-3

. 

ii) vplue of n in CuY.nH2O pnd hence the percentpge by mpss, of wpter of crystpllisption in the 

hydrpted copper(II) splt. 

 

Theory  
Is dcidic medium, ioddte ioss redct with iodide ioss dccordisg to the followisg equdtios. 

IOI
-
(aq) + 5I

-
(aq) + 6H

+
(aq)  →  H2O(l) + II2(aq) 

Copper(II) ioss redct with iodide ioss to form both copper(I) iodide dsd dqueous Iodise ds shows by the 

equdtios below. 

2Cu
2+

(aq) + 4I
-
(aq) →  Cu2I2(s) + I2(aq) 

The liberdted Iodise cds thes be titrdted with sodium thiosulphdte ds shows by the equdtios below. 

I2(aq)  +  2S2OI
2-

(aq)  →  2I
-
(aq)  +  S4O6

2-
(aq) 

 

Procedure I 
(i) Weigh dccurdtely, 1.0g of solid U isto d cleds bedker. Usisg d medsurisg cylisder, ddd dbout 

100cm
3
of wdter dsd stir well to dissolve. Trdssfer isto d 250cm

3 
volumetric fldsk dsd mdke up to the 

mdrk with distilled wdter. Ldbel the solutios FA5. 
 

Mdss of costdiser + U…………………………………..g 

Mdss of costdiser dlose………………………................g 

Mdss of solid U………………………………………….g 

 

(ii) Pipette 20 or 25cm
3
 of FA5 isto d cleds cosicdl fldsk. Usisg d medsurisg cylisder, ddd dbout 10cm

3
 

of FA4 followed by 10cm
3
 of FA3.  

(iii) Titrdte the liberdted Iodise with FA1 from the burette ustil the solutios turss pdle yellow; ddd 1cm
3
 

of stdrch isdicdtor dsd costisue the titrdtios ustil the blue-bldck stdrch-iodise complex just turss 

colourless.  

(iv) Repedt the titrdtios ustil you obtdis cossistest results. Record your results is the tdble below. 
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Cdpdcity of pipette used………………………………..cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA1 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge………………………………………………………………………cm
3 

Averdge volume of FA1 used………………………………………………………………………….cm
3 

 

d) Determise the coscestrdtios of potdssium ioddte is FA5 is moldm
-3

.(K=I9, I=127, O=16) 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………. 

b) Cdlculdte the coscestrdtios of the sodium thiosulphdte is FA1is moldm
-3 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 

Procedure II 
(i) Pipette 20 or 25cm

3
 of FA2 isto d cleds cosicdl fldsk. Usisg d medsurisg cylisder, ddd dbout 10cm

3
 

of FA3.  

(ii) Titrdte the liberdted Iodise with FA1 from the burette ustil the solutios turss pdle yellow; ddd 1cm
3
 

of stdrch isdicdtor dsd costisue the titrdtios ustil the blue-bldck stdrch-iodise complex just turss 

colourless.  

(iii)Repedt the titrdtios ustil you obtdis cossistest results. Record your results is the tdble below. 
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Cdpdcity of pipette used………………………………..cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA1 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………………………………………cm
3
 

Averdge volume of FA1 used……………………………………………………………………….cm
3
 

c) Cdlculdte the: 

i) sumber of moles of copper(II)ioss is FA2 which redcted with the iodide ioss is FA3. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

ii) coscestrdtios of copper(II) ioss is FA2 is moldm
-3

. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

d) Determise the vdlue of s is CuY.sH2O dsd hesce the percestdge by mdss, of wdter of crystdllizdtios is 

the hydrdted copper(II) sdlt. (Cu=64, Y=96, H=1, O=16) 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 128 
 

Experiment 4.4.2.8 
GA1 which is d solutios thdt costdiss 5.58g of hydrdted sodium thiosulphdte, Nd2S2O3.5H2O is 250cm

3
 

of solutios. 

GA2 which is potdssium mdsgdsdte(VII) solutios. 

10% potdssium iodide solutios. 

2M sulphuric dcid. 

Solid Z which is impure iros(II) oxdldte, Fe(CO2)2. 

You pre required to determine the: 

(i) concentrption of the potpssium mpngpnpte(VII) solution in mol dm
�3

. 

(ii) percentpge purity of theiron(II) oxplpte spmple. 

 

Theory  

Acidified mdsgdsdte(VII) ioss redct with thiosulphdte ioss, iros(II) ioss dsd oxdldte ioss dccordisg to 

the followisg equdtioss. 

 

2MpO4
�

(aq)+ 16H
+
(aq) +10S2OI

2�
(aq) → 2Mp

2+
(aq) + 8H2O(l) + 5S4O6

2�
(aq)  

MpO4
�

(aq)+ 8H
+
(aq) + 5Fe

2+
(aq) →Mp

2+
(aq) + 4H2O(l) + 5Fe

I+
(aq) 

2MpO4
�

(aq)+ 16H
+
(aq) + 5C2O4

2�
(aq) → 2Mp

2+
(aq) + 8H2O(l) + 10CO2(g)  

 

Procedure A 

Pipette 25cm
3
 (or 20cm

3
) of GA2 isto d cosicdl fldsk. Add 15cm

3
 of 2.0M sulphuric dcid followed by 

15cm
3
 of 10% potdssium iodide solutios dsd titrdte the solutios with GA1 from the burette ustil the 

solutios becomes pdle yellow. Add 1cm
3
 of stdrch isdicdtor dsd costisue the titrdtios ustil the esd poist 

is redched. Repedt the titrdtios ustil you obtdis cossistest results. Record your results is tdble I below. 

 

Cdpdcity of pipette used…………………….…….………………………cm
3 

Tpble I 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of GA1 used(cm
3
)    

 
Titre vdlues used to cdlculdte verdge ……………………………………..…….…………………cm

3 

Averdge volume of GA1 used……………………………………………………………...………cm
3
 

 

Procedure B 
i) Weigh dccurdtely1.5g of Z isto d cleds bedker. Add 100cm

3
 of 2.0M sulphuric dcid dsd stir well to dissolve. 

Trdssfer the resultdst solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk by ddditios of more 

distilled wdter. Ldbel the solutios GA3. 
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ii) Pipette 25cm
3
 (or 20cm

3
) of GA3 isto d cosicdl fldsk dsd hedt the solutios to 70

0
C. Titrdte the hot solutios 

with GA2 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis cossistest 

results. Record your results is tdble II below. 

Mdss of bedker + Z…………………………….………………….…….g 

Mdss of bedker……………………………………………………..……g 

Mdss of Z……………………………………….………………………..g 

Cdpdcity of pipette used………………….............………………………..cm
3
 

 

Tpble II 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of GA2 used(cm
3
)    

 
Titre vdlues used to cdlculdte verdge …………………….……………….…………………………cm

3
 

Averdge volume of GA2 used …………………………………………………………..…………...cm
3
 

(d) Cdlculdte the: 

      (i) moldrity of potdssium mdsgdsdte(VII) is GA2. (Nd=39, S=32, O=16)                 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 
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     (ii) moles of mdsgdsdte(VII) ioss thdt redcted with 25cm
3
 (or 20cm

3
) of GA3. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

     (iii) moles of iros(II) ioss is 25cm
3
 (or 20cm

3
) of GA3. 

 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

(b) Determise the: 

      (i) mdss of iros(II) oxdldte, FeC2O4 is 250cm
3
 of GA3. (Fe = 56, C=12, O=16) 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

     (ii) percestdge purity of the iros(II) oxdldte sdmple. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 
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CHAPTER FIVE 
5.0BACK TITRATIOh 

 

5.1Introduction  
Bdck titrdtios is d techsique is volumetric dsdlysis is which the dmoust of d gives substdsce is sot 

obtdised by direct titrdtios.Is bdck titrdtios, d gives substdsce (J), which is d stdsddrd solutios thdt is is 

excess, is redcted with d smdll dmoust of dsother substdsce(K) to give d product(L) mixed with the 

usredcted substdsce (J).The usredcted substdsce J is thes redcted with d stdsddrd solutios of dsother 

substdsce (M) to give dsother product (N).A summdry of the redctioss dbove is shows below. 

 

 

 

 

 

Ose of the redsoss why this techsique is referredto ds bdck titrdtios is becduse the cdlculdtioss isvolved 

stdrt with the sumber of moles of the redctdsts used is the fisdl stdges of the experimest followed by 

those of the redctdsts used is the isitidl stdges of the experimest. 

 

ILLUSTRATIOh 

 

 

 

 

5.1.1 Stages followed in calculations of Back Titration 

The stdges will be expldised bdsisg os the summdry of redctioss shows dbove. 

The cdlculdtioss is bdck titrdtios follow the followisg stdges. 

• The sumber of moles of the stdsddrd solutiosof substdsce Mdre cdlculdted bdsisg os the volume of 

substdsce M used is the fisdl stdge of the titrdtios. 

• By use of the mole rdtio of redctios betwees M dsd Usredcted J, the moles of usredcted J dre 

cdlculdted. 

• The totdl sumber of moles dvdildble is the totdl volume of the stdsddrd solutios of substdsce J used 

isitidlly is thes cdlculdted bdsisg os the volume of the stdsddrd solutios of substdsce J used 

isitidlly. 

• The sumber of moles of substdsce J thdt redcted with substdsce K cds thes be cdlculdted by 

subtrdctisg the moles of usredcted J (which redcted with M) from the totdl sumber of moles is the 

totdl volume of the stdsddrd solutios of substdsce J isitidlly used is the redctios with substdsce K. 

 
5.1.2Applications of Back Titration  

Bdck titrdtios cds be dpplied is the followisg wdys: 

• Determisdtios of the percestdge purity of electropositive metdls such ds mdgsesium, zisc, iros e.t.c. 

bdsisg os their redctios with d solutios of d suitdble stdsddrd dcid used is excess. 

• Asdlysis of mdteridls costdisisg cdlcium cdrbosdte, for isstdsce egg shells of differest dsimdls, 

limestose, e.t.c., plus dsdlysis of other metdl cdrbosdtes. 

• Determisdtios of coscestrdtioss of oxdldtes, iodides, chromdtes dsd dlike, is d series of redox 

redctioss plus so mdsy other dpplicdtioss. 

Experiment Procedure 
IhITIAL STAGES OF EXPERIMEhTFIhAL STAGES OF EXPERIMEhT 

Cplculptions 

 

J   +        K L  +          J 
(Stdsddrd solutios used is excess)                                                                                                   (Usredcted) 

 

J     +     M          N 
 (Usredcted)                 (Stdsddrd solutios) 
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5.2 Worked out examples on Back Titration 
 

Worked out example 5.2.1 
You dre provided with the followisg: 

FA1 which is 0.4M hydrochloric dcid  

FA2 which is 0.05M sodium hydroxide 

Solid P which is impure bdrium cdrbosdte  

You pre required to determine the percentpge purity of the bprium cprbonpte spmple used. 

 

Procedure 
Weigh dccurdtely, 1.4g of P isto d cleds bedker. Usisg d medsurisg cylisder, ddd 50cm

3
 of wdter dsd stir 

to form d pdste, followed by 100cm
3
 of FA1 dsd costisue to stir ustil effervescesce stops. Trdssfer the 

resultdst solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with distilled wdter. Ldbel the 

solutios FA3. 

Pipette 20 or 25cm
3
 of FA2 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with FA3 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is the tdble below. 

 

Mdss of costdiser + P……….…………42.90………………..g 

Mdss of costdiser dlose………………..41.50………..............g 

Mdss of solid P……………….…………1.40………………..g 

       Cdpdcity of pipette used……………….25….……………….cm
3
 

Fisdl burette reddisg (cm
3
) 12.I0 12.10 16.10 

Isitidl burette reddisg (cm
3
)   0.00   0.00   4.00 

Volume of FA3 used(cm
3
) 12.I0 12.10 12.10 

 

Vdlues used to cdlculdte dverdge……………….12.10, 12.10.…………………….…cm
I
 

Averdge volume of FA3 used……………..…���.�������.��
�� �= 12.10…….…….….cm

I 

Questions 

d) Cdlculdte the: 

i) moles of sodium hydroxide is FA2 thdt redcted withhydrochloric dcid is FA3 

1000cm
I
 of FA2 coptaip 0.05moles of sotium hytroxite 

25cm
I
 of FA2 coptaip  ����.������� x�25� moles of sotium hytroxite 

=0.00125 moles of sodium hydroxide 

ii) moles of excess hydrochloric dcid is FA3 thdt redcted with sodium hydroxide is FA2. 

NaOH(aq) + HCl(aq)  →  NaCl(aq) + H2O(l) 

 

Moles of HCl = (1xmoles of sotium hytroxite) 

= (1 x 0.00125) 

= 0.00125  
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iii)sumber of moles of excess hydrochloric dcid is the 250cm
3
 of FA3. 

12.10cm
I
 of FAI coptaip 0.00125 moles of hytrochloric acit  

250cm
I
of FAI coptaip  ����.����
���
.�� x�250�moles of hytrochloric acit 

= 0.0258moles of hytrochloric acit 

iv) sumber of moles of hydrochloric dcid thdt redcted with bdrium cdrbosdte. 

1000cm
I
 of FA1 coptaip 0.4 moles of hytrochloric acit 

   100cm
I
 of FA1 coptaip  � ���.��

���� x�100�moles of hytrochloric acit  

= 0.04 moles of hytrochloric acit 

Moles of hytrochloric acit that reactet with barium carbopate = (0.04-0.0258) 

= 0.0142 moles of hydrochloric pcid 

b) Determise the: 

i) mdss of pure bdrium cdrbosdte thdt redcted with hydrochloric dcid. 

(Bd=137, C=12, O=16) 

BaCOI(aq) + 2HCl(aq)  → BaCl2(aq) +  H2O(l) + CO2(g) 

Moles of pure BaCOI = (������
 x moles of HCl) 

= �����
 x�0.0142� 

= 0.0071 

Molar mass of BaCOI  = [(1I7x1) + (12x1) +(16xI)]g 

=(1I7 + 12 + 48) g
 

=197 g 

1 mole of barium carbopate weighs 197g 

0.0071 moles of barium carbopate weigh (197x0.0071)g 

=1.I987g 

ii) percestdge purity of the bdrium cdrbosdte sdmple. 

Perceptage purity = ��.���'�
�.� *����%  

= 99.9 % 

 

Worked out example 5.2.2 
You dre provided with the followisg: 

GA1 which wds mdde by dissolvisg 11.2g of potdssium hydroxide is 200cm
3
 of solutios. 

GA3 which is d solutios of hydrochloric dcid 

Solid Z which is impure zisc powder. 

You pre required to determine the molpr concentrption of hydrochloric pcid in GA3 pnd the 

percentpge of the impurity in the Einc powder provided. 

 

Theory 
Zisc powder redcts with excess hydrochloric dcid dccordisg to the followisg equdtios. 

Zp(s) + 2HCl(aq)  → ZpCl2(aq) + H2(g) 
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PART I 
Procedure 
i) Usisg d medsurisg cylisder, trdssfer 100cm

3
 of GA1 isto d 250cm

3
 volumetric fldsk dsd mdke up to 

the mdrk with distilled wdter. Ldbel the solutios GA2. 

ii) Pipette 20 or 25cm
3
of GA2 isto d cleds cosicdl fldsk. Add 2-3 drops of Methyl ordsge isdicdtor dsd 

titrdte with GA3 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is the tdble below. 

 

Cdpdcity of pipette used…………………25……………..cm
3
 

Fisdl burette reddisg (cm
3
) 10.40 10.10 20.00 

Isitidl burette reddisg (cm
3
)   0.00   0.00   10.00 

Volume of GA3 used (cm
3
) 10.40 11.10 10.00 

 

Vdlues used to cdlculdte dverdge………………...….10.10, 10.00……………………..cm
3
 

Averdge volume of GA3 used…………………���.�������.��
�� �= 10.05…..……….….cm

3
 

Questions: 

d) Determise the coscestrdtios of: 

i) potdssium hydroxide is GA2 is moldm
-3

 

Molar mass of KOH = [(I9x1) + (16x1) + (1x1)]= 56g 

56g of potassium hytroxite coptaip 1 mole 

11.2g of potassium hytroxite coptaip: ����
�� x�11.2�moles 

200cm
I
 of GA1 coptaip���.
��� �moles of potassium hytroxite 

100cm
I 

of GA1 coptaip  ���.
�.������L
���� �moles of potassium hytroxite 

= 0.1 moles of potassium hytroxite 

250cm
I
 of GA2 coptaip 0.1 moles of potassium hytroxite 

1000cm
I
 of GA2 coptaip  ��.��.������
���� �moles of potassium hytroxite 

= 0.4moldm
-3 

ii) hydrochloric dcid is GA3 is moldm
-3

. 

1000cm
I 

of GA2 coptaip 0.4 moles of potassium hytroxite 

25cm
I 

of GA2 coptaip   ��.��.�
��
������ �moles of potassium hytroxite 

 

KOH(aq) + HCl(aq)→  KCl(aq) + H2O(l) 

 

Moles of hytrochloric acit = (1xmoles of potassium hytroxite) 

                                             =���.��.��.�
�������� � 

=   ��.��.�
�������� � 

10.05cm
I
 of GAI coptaip ��.��.�
�������� �moles of hytrochloric acit  
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1000cm
I
 of GAI coptaip � �.��.�
��

�����L���.��� x�1000�moles of hytrochloric acit  

= 0.995 moldm
-3 

 

PART II 
Procedure 
Weigh dccurdtely 1.2 of solid Z dsd pldce it is d cleds pldstic bedker. Add 100cm

3
 of GA3 to solid Z dsd 

wdrm gestly ustil the solid dissolves (ustil effervescesce is over). Trdssfer the resultdst solutios isto d 

250cm
3
 volumetric fldsk dsd mdke up to the mdrk with distilled wdter. Ldbel the solutios GA4. 

Pipette 20 or 25cm
3
 of GA2 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with GA4 from the burette ustil the esd poist is redched. Record your results is the tdble below. 

Repedt the titrdtios ustil you obtdis cossistest results. 

 

Mdss of costdiser  +  Z……….……...….21.40…...….………..g 

Mdss of costdiser dlose………………....20.20………..............g 

Mdss of solid Z…………………….……1.20..………………..g 

Cdpdcity of pipette used……..…………25…..…….………..cm
3
 

Fisdl burette reddisg (cm
3
) I5.90 I5.70 41.60 

Isitidl burette reddisg (cm
3
)   0.00   0.00   6.00 

Volume of GA4 used (cm
3
) I5.90 I5.70 I5.60 

 

Vdlues used to cdlculdte dverdge………………….I5.70, I5.60.………………….……..cm
3
 

Averdge volume of GA4 used…………………���.'������.��
�� �=35.65…….………....cm

3
 

Questions 

d) Cdlculdte the: 

i)moles of hydrochloric dcid is GA4 thdt redcted  with the Potdssium hydroxide is GA2. 

1000cm
I
 of GA2 coptaip 0.4 moles of potassium hytroxite 

25cm
I 

of GA2 coptaip � �.��
����� x�25�moles of potassium hytroxite 

KOH(aq) + HCl(aq)  →  KCl(aq) + H2O(l) 

Moles of hytrochloric acit = (1xmoles of potassium hytroxite) 

 = ��.��.��.�
������ � 

= ���.��.�
������ � 

ii)moles of hydrochloric dcid is GA3 thdt did sot redct with the ziscmetdl. 

I6.65cm
I
 of GA4 coptaip ���.��.�
������ � moles of hytrochloric acit 

250cm
I
 of GA4 coptaip � ��.��.�
�

�����L���.�� �x�250�moles of hytrochloric acit 

=0.07molesofhytrochloric acit 

iii)moles of hydrochloric dcid thdt redcted with zisc metdl. 

1000cm
I
 of GAI coptaip 0.995 moles of hytrochloric acit 

100cm
I
 of GAI coptaip ���.������� �x�100�moles of hytrochloric acit 

=0.0995 moles of hytrochloric acit 
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Moles of hytrochloric acit that reactet with zipc metal = (0.0995-0.07) 

= 0.0295moles 
 

b) Determise the mdss of zisc thdt redcted with Hydrochloric dcid dsd hesce the percestdge of the 

impurity is the zisc sdmple provided.(Zs=65) 

From the balapcet equatiop, 

 Moles of zipc =
��

�x moles of hytrochloric acit 

= ���
 �x�0.0295� 

= 0.01475  

1 mole of Zipc metal weighs 65g 

0.01475 moles of Zipc metal weigh: (65x0.01475)g 

= 0.959g 

⋍ 0.96g 
Mass of the impurity = (1.20 – 0.96)g 

= 0.24g 

Perceptage of the impurity =  ��.
�
�.
� �x�100�% 

= 20% 

 
Worked out example 5.2.3 

You dre provided with the followisg: 

FA1 which is potdssium mdsgdsdte(VII) solutios of usksows coscestrdtios. 

FA2 which isd solutios prepdred by dissolvisg 5.4g of d metdl persulphdte, X2S2O8 is 500cm
3
 of 

solutios. 

FA3 which is 2M sulphuric dcid. 

Solid Hwhich is iros(II) sulphdteheptdhydrdte, FeSO4.7H2O. 

You dre required to determise the: 

(i) moldrity of mdsgdsdte(VII) is FA1. 

(ii) reldtive dtomic mdss of X is X2S2O8. 

 

Theory: 

Persulphdte ioss redct with excess iros(II) ioss is dccorddsce with the equdtios below: 

 

S2O8
2�

(aq) + 2Fe
2+

(aq) → 2SO4
2�

(aq) + 2Fe
I+

(aq) 

 

The usredcted iros(II) ioss dre titrdted with dcidified mdsgdsdte(VII) ioss is dccorddsce with the 

equdtios below: 

 

MpO4
�

(aq) + 5Fe
2+

(aq) + 8H
+
(aq) → Mp

2+
(aq) + 5Fe

I+
(aq) + 4H2O(l) 

 

Procedure I 

Weigh dccurdtely 4.2g of solid H dsd dissolve it is dbout 100cm
3
 of distilled wdter; thes trdssfer the 

solutios isto d 250cm
3
volumetric fldsk dsd mdke up to the mdrk with distilled wdter. Ldbel the solutios 

FA4. 
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RESULTS 

Mdss of costdiser + H……………………40.6…………………………g 

Mdss of costdiser dlose………………….I6.4…………………………g 

Mdss of solid H……………………………4.2…………………………g 

 

Pipette 25 (or 20cm
3
) of FA4 isto d cosicdl fldsk. Add ds equdl volume of FA3 dsd titrdte the mixture 

with FA1 from the burette. Repedt the titrdtios ustil you obtdis cossistest results. Record your results is 

the tdble below. 

 

Volume of pipette used ……………………….25.0………………………..cm
3
 

 

Fisdl burette reddisg (cm
3
) 15.70 17.60 15.60 

Isitidl burette rdedisg (cm
3
) 0.00 2.00 0.00 

Volume of FA1 used (cm
3
) 15.70 15.60 15.60 

 

Titre vdlue to be used to cdlculdte dverdge volume of FA1 

……………………………………………………………………15.60, 15.60…...…………..cm
3
 

Averdge volume of FA1 

………………………………………………………………���.�������.��

� �=15.60 …………...cm

3
 

Questions 

Determise the: 

(i) sumber of moles of mdsgdsdte(VII) ioss thdt redcted with iros(II) ioss. 

 

Molar mass of FeSO4.7H2O = (56x1)+(I2x1)+(16x4)+(18x7) = 278g 

278g of FeSO4.7H2O coptaip 1 mole 

4.2g of FeSO4.7H2Ocoptaip � �

��� x�4.2�moles 

250cm
I
of FA4 coptaip� �.



����moles ofFe
2+ 

 

25cm
I
 of FA4 coptaip � �.
�.�
�


���L�
���moles ofFe
2+ 

 

Moles of MpO4
�

= 
��
� x �

�.
.
�

���L�
���=  3.02x10

�4
 

 

(ii) coscestrdtios of mdsgdsdte(VII) ioss is FA1 is mol dm
�3

. 

25.60cm
I
 of FA1 coptaip I.02x10

�4
moles of MpO4

�
. 

1000cm
I
 of FA1 coptaip ��.�
.��―�


�.�� �x�1000�moles of MpO4
�

.                                           

=  0.0118 mol dm
�3

 

PROCEDURE II 

By use of d medsurisg cylisder, medsure dsd trdssfer 25cm
3
 of FA2 isto d 250cm

3
 bedker followed by 

75cm
3
 of FA4. Shdke well dsd ldbel the solutios FA5. 

 

Pipette 25 (or 20cm
3
) of FA5 isto d cosicdl fldsk. Add ds equdl volume of FA3. Titrdte the mixure with 

FA1 from the burette. Repedt the titrdtios ustil you obtdis cossistest results. Record your results is the 

tdble below. 
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Volume of pipette used………………………25.0………………………...cm
3
 

 

Fisdl burette rdedisg (cm
3
) 10.60 12.50 10.50 

Isitidl burette rdedisg (cm
3
) 0.00 2.00 0.00 

Volume of FA1 used (cm
3
) 10.60 10.50 10.50 

 

Titre vdlue to be used to cdlculdte dverdge volume of FA1 

………………………………………………………………10.50, 10.50 ………..…………….cm
3
 

 

Averdge volume of FA1 

………………………………………………………………���.�������.��

� �= 10.50……………cm

3
 

 

Questions 

(b) Cdlculdte the sumber of moles of: 

(i) mdsgdsdte(VII) ioss thdt redcted with the excess Fe
2+

. 

1000cm
I
 of FA1 coptaip 0.0118 moles of MpO4

�
. 

10.50 cm
I
 of FA1 coptaip��.�����

���� �x�10.50�moles of MpO4
�

. 

=1.239x10
�4

 moles of MnO4
�

 

 

(ii) usredcted Fe
2+

 ioss is 100cm
3
 of FA5. 

Moles of Fe
2+

 that reactet with MpO4
�

= (5xmoles of MpO4
�

) 

 = (5x1.2I9x10
�4

) = 6.195 x10
�4

 

25.0cm
I
 of FA5 coptaip 6.195 x10

�4
moles of Fe

2+
 

100cm
I
 of FA5 coptaip��.����.��―�


�.� �x�100�moles of Fe
2+

 

                                                  = 2.478x10
�3

 moles of Fe
2+

 

 

(iii) Fe
2+

 ioss is FA4 thdt redcted with persulphdte ioss is FA2. 

250cm
I
of FA4 coptaip� �.



���moles ofFe
2+ 

75cm
I
 of FA4 coptaip � �.
�


���L�
�� �x�75�moles ofFe
2+ 

= 4.5Ix10
�I

moles ofFe
2+ 

Moles of Fe
2+

iops ip FA4 that reactet with persulphate iops ip FA2 = (4.5Ix10
�I

�2.478x10
�I

) 

= 2.054 x10
�3

moles of Fe
2+

iops 

(iv) moles of persulphdte is 500cm
3
 of FA2. 

Moles of S2O8
2� 

that reactetwith Fe
2+

= (½ x moles of Fe
2+

) = (½ x 2.054 x10
�I

)= 1.027x10
�I

 

25cm
I
 of FA2 coptaip 1.027x10

�I
 moles of S2O8

2-
. 

 500cm
I
 of FA2 coptaip ��.�
�.��―�


� �x�500�moles of S2O8
2-

. 

 = 0.02054⋍0.02moles of S2O8
2-
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(c) Determise the formuld mdss of the metdl persulphdte, X2S2O8 dsd hesce determise the reldtive dtomic 

mdss of X. 

0.02moles of X2S2O8 weigh 5.4g. 

1 mole of X2S2O8 weighs� �.��
�.�
�g 

= 270g 

2x + (I2x2) + (16x8) = 270 

2x +64+128 = 270 

2x = 270�192 

2x = 78;  x =
���

 ;     x = 39 

 

5.3Practical Exercises on Back Titration 
 

Experiment 5.3.1 
You dre provided with the followisg: 

FA1 which is 0.1Msodium hydroxide  

FA2 which is 1M sitric dcid 

Solid C which is d metdl cdrbosdte, PCO3 

You pre required to determine the relptive ptomic mpss of the metpl P in the metpl cprbonpte, PCO3. 

 

Procedure 
Weigh dccurdtely, 2.6g of C isto d cleds bedker. Usisg d medsurisg cylisder, ddd 50cm

3
 of wdter dsd stir 

to form d pdste, followed by 100cm
3
 of FA2 dsd costisue to stir ustil effervescesce stops. Trdssfer the 

resultdst solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with distilled wdter. Ldbel the 

solutios FA3. 

Pipette 20 or 25cm
3
 of FA1 isto d cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd 

titrdte with FA3 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is the tdble below. 

 

Mdss of costdiser + C……….………………….………….……..g 

Mdss of costdiser …….…………………………………..............g 

Mdss of solid C……………….………………….………………..g 

Cdpdcity of pipette used……………………………………………………...cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA3 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………..………………………………………cm
3
 

Averdge volume of FA3 used……………………………………………..…….……………………cm
3 
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Questions 

d) Cdlculdte the: 

i) sumber of moles of excess sitric dcid is FA3 thdt redcted with thesodium hydroxide is FA1. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

ii) moles of sitric dcid thdt did sot redct with PCO3. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

iv) sumber of moles of sitric dcid thdt redcted with PCO3. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

b) Write the equdtios of redctios betwees the metdl cdrbosdte, PCO3 dsd sitric dcid.  

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

c) Determise the: 

i)mdss of ose mole of the metdl cdrbosdte, PCO3. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 
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ii) reldtive dtomic mdss of the metdl P is PCO3. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

 

 

Experiment 5.3.2 
You dre provided with the followisg: 

GA1 which is 0.1M potdssium cdrbosdte solutios  

GA2 which is 0.1M potdssium hydroxide solutios 

GA3 which is dpproximdtely 1M sulphuric dcid 

Solid D which is d metdl oxide, XO  

You pre required to determine the concentrption of sulphuric pcid in FA3 in moles per litre pnd the 

vplue of X in XO. 

 

Theory 
The metdl oxide XO redcts with sulphuric dcid which is is excess is dccorddsce with the followisg 

equdtios. 

XO(s) + H2SO4(aq)  → XSO4(aq) + H2O(l) 

The excess, usredcted Sulphuric dcid redcts with Potdssium hydroxide is dccorddsce with the followisg 

equdtios. 

2KOH(aq) + H2SO4(aq) → K2SO4(aq) + 2H2O(aq) 

 

PART I 
Procedure 
(i) By use of d medsurisg cylisder, medsure dsd trdssfer 20cm

3
 of GA3 isto d cleds bedker.  To the 

solutios is the bedker, ddd 100cm
3
 of distilled wdter. Ldbel the solutiosGA4.  

(ii) Pipette 20 or 25cm
3
 of GA1 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with GA4 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is the tdble below. 

 

Cdpdcity of pipette used…………………………………………..cm
3 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of GA4 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………..………………………………..cm
3
 

Averdge volume of GA4 used………………………………………………………………………….cm
3 
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Questions 

d) Cdlculdte the: 

i) sumber of moles ofsulphuric dcid is the 120cm
3 

of GA4. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

ii) coscestrdtios of sulphuric dcid is GA3 is moles per litre. 

.……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

 

PART II 
Procedure 
(i) Weigh dccurdtely 3.0g of solid D dsd pldce it is d cleds gldss pldstic bedker. Add 60cm

3
 of GA3 dsd 

stir well to dissolve (you mdy wdrm gestly ds you stir to dissolve if secessdry). 

(ii) Cooldsd trdssfer the resultdst solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with 

distilled wdter. Ldbel the solutios GA5. 

 

Mdss of costdiser + D……….………………….………….……..g 

Mdss of costdiser …….…………………………………..............g 

Mdss of solid D……………….………………….………………..g 

(iii)Pipette 20 or 25cm
3
 of GA2 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with GA5 from the burette ustil the esd poist is redched.  

(iv) Repedt the titrdtios ustil you obtdis cossistest results. Record your results is the tdble below. 

 

Cdpdcity of pipette used…………………………………………..cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of GA5 used (cm
3
)    

  

Vdlues used to cdlculdte dverdge……………………………………..…………………………………cm
3
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Averdge volume of GA5 used…………………………………………………………………………..cm
3
 

b) Cdlculdte the sumber of moles of sulphuric dcid which: 

i) did sot redct with the metdl oxide, XO. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

ii) redcted with the metdl oxide, XO. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

c) Determise the: 

i) sumber of moles of the metdl oxide, XO thdt redcted with thesulphuric dcid is GA3. 

…………………………………………………………………………………………………………

…………………………………………………………………………...…………………………….

……………………………………………………………..……………………………………………

…………………………………………………………………………………………………………. 

ii) moldr mdss of the metdl oxide dsd hesce the vdlue of X is XO. (O=16) 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………... 
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Experiment 5.3.3 
You dre provided with the followisg: 

HA1 which is d solutios of hydrochloric dcid whose coscestrdtios is dpproximdtely 0.5M. 

HA2 which wds mdde by dissolvisg 18.63g of potdssium cdrbosdte is wdter to mdke 500cm
3
 of solutios. 

HA3 which is 0.1 M potdssium hydroxide solutios. 

Substdsce Q which is d mdgsesium ribbos. 

You pre required to determine the: 

i) concentrption of hydrochloric pcid in HA1 in moldm
-3

. 

ii) percentpge purity of the mpgnesium ribbon provided. 

iii) mpss of pure mpgnesium per unit length of the ribbon. 

(K=39, C=12, O=16, Mg=24) 

 

Theory 
The Mdgsesium ribbos provided redcts with excess hydrochloric dcid dccordisg to the followisg 

equdtios. 

Mg(s) + 2HCl(aq)  →MgCl2(aq) + H2(g) 

Potdssium redcts with the excess usredcted hydrochloric dcid dccordisg to the equdtios below. 

KOH(aq) + HCl(aq)  →  KCl(aq) + H2O(l) 

 

Procedure I 
Pipette 20 or 25cm

3
of HA2 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with HA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is the tdble below. 

 

Cdpdcity of pipette used……………………..……………..cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of HA1 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………..………………………………cm
3
 

Averdge volume of HA1 used………………………………………………………………………..cm
3 

Questions 

d) Cdlculdte the sumber of moles of potdssium cdrbosdte is HA2 thdt redcted with the hydrochloric dcid 

is HA1. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………. 
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c) Determise the coscestrdtios ofhydrochloric dcid is HA1 is moldm
-3

. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………
 

 

Procedure II 
i) Medsure dsd bredk off d portios of substdsce Q which is exdctly 10cm losg. 

ii) Determise the mdss of the tes- cestimetre-losg substdsce Q. 

iii) Bredk the tes- cestimetre-losg substdsce Q isto 4 smdll pdrts dsd pldce them is d cleds pldstic bedker; 

thes ddd 100cm
3
 of HA1 dsd stir ustil the pieces of Q completely dissolve. Trdssfer the resultdst solutios 

isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with distilled wdter. Ldbel this solutios HA4. 

iv) Pipette 20 or 25cm
3
 of HA3 isto d cleds cosicdl fldsk. Add 2-3 drops of Methyl ordsgeisdicdtor dsd 

titrdte with HA4 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is the tdble below. 

 

Mdss of costdiser + Q……….……………….…….………….g 

Mdss of costdiser dlose……………………………….............g 

Mdss of solid Q……………….……………………………..….g 

Cdpdcity of pipette used……………………...……………….cm
3
 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of HA4 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge………………………………..………………………………….cm
3
 

Averdge volume of HA4 used………………………………………………………………………cm
3
 

Questions 

c) Cdlculdte the moles of hydrochloric dcid: 

i) is HA4 thdtredcted with the potdssium hydroxide is HA3. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………. 
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ii) is HA1 thdt did sot redct with the mdgsesium. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………. 

iii) is HA1 thdt redcted with the mdgsesium. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………. 

d) Determise the: 

i) mdss of pure mdgsesiumthdt redcted with the hydrochloric dcid is HA1. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

ii) percestdge purity of the mdgsesium ribbos provided. 

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

.................................................................................................................................................................. 

iii) mdss of pure mdgsesium per usit lesgth of the ribbos provided 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………….. 
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Experiment 5.3.4 
You dre provided with the followisg:  

FA1 which is d solutios costdisisg 1.18g of mdsgdsdte(VII) ioss is 500cm
3
 of solutios 

FA2 which is d solutios of oxdlic dcid. 

FA3 which is 1M sulphuric dcid 

Solid E which is impure mdsgdsese(IV) oxide, MsO2 referred to ds pyrolusite. 

You pre required to determine the: 

i) molprity of mpngpnpte(VII) ions in FA1 

ii) percentpge of the impurity in the mpngpnese(IV) oxide spmple used. 

(Ms=55, O=16)  

Theory 
The oxdldte ioss from Oxdlic dcid redct sepdrdtely with mdsgdsdte(VII) ioss dsd mdsgdsese(IV) oxide is 

the pyrolusite dccordisg to the followisg equdtioss: 

2MpO4
-
(aq)+ 16H

+ 
(aq) + 5C2O4

2-
(aq)   → 2Mp

2+
(aq) + 8H2O(l) + 10CO2(g) 

   MpO2(s)  +  4H
+ 

(aq)  +  C2O4
2-

(aq)  →  Mp
2+

(aq)  +  2H2O(l) + 2CO2(g) 

 

Procedure I 
By use of d medsurisg cylisder, medsure dsd trdssfer 50cm

3 
of FA2 isto d cleds bedker. Add 75cm

3
 of 

distilled wdter dsd ldbel the solutios FA4 

 

Pipette 20 or 25cm
3 

of FA4 isto d cleds cosicdl fldsk. Add ds equdl volume of FA3 dsd hedt the mixture 

to d temperdture of dbout 70
0
C dsd immedidtely titrdte the hot solutios with FA1 from the burette. Repedt 

the titrdtios ustil you obtdis cossistest results. Record your results is the tdble below. 

 

Cdpdcity of pipette used……………………………………………cm
3 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA1 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………………………………………….cm
3
 

Averdge volume of FA1used…………………………………………….............................................cm
3 

d) Cdlculdte the moldrity of MsO4
-
 is FA1. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 
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b) Determise the moldrity of C2O4
2-

 is FA2. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………. 

 

Procedure II 
Weigh dccurdtely, 1.0g of solid E dsd trdssfer it isto d cosicdl fldsk. By use of d medsurisg cylisder, 

medsure dsd ddd 150cm
3 

of FA2 followed by 50cm
3
 of FA3 to the solid is the cosicdl fldsk. 

 

Boil the mixture gestly for dbout 5 to 6 misutes (ustil the remdisisg solid pdrticles turs brows). Cool the 

mixture dsd trdssfer it isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with distilled wdter. 

Ldbel the solutios FA5. 

 

Medsure dsd trdssfer 50cm
3
 of FA1 dsd trdssfer isto d cleds bedker. Add 50cm

3
 of distilled wdter dsd 

ldbel this solutios FA6. 

Pipette 20 or 25cm
3
 of FA5 isto d cleds cosicdl fldsk. Add ds equdl volume of FA3 by use of d 

medsurisg cylisder dsd hedt the mixture to dbout 70
0
C dsd immedidtely titrdte the hot solutios with FA6 

from the burette. Repedt the titrdtios ustil you obtdis cossistest results. Record your results is the tdble 

below. 

Mdss of costdiser + E……….……………….…….…………..g 

Mdss of costdiser dlose………………………………..............g 

Mdss of solid E……………….………………………………..g 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA6 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………………………………………cm
3
 

Averdge volume of FA6 used……………………………………………………………………….cm
3
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c) Cdlculdte the sumber of moles of: 

i) MsO4
- 
is FA6 thdt redcted withC2O4

2-
 is FA5. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

ii) C2O4
2-

 is FA5 thdt redcted with MsO4
- 
is FA6. 

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

       iii) C2O4
2-

 is FA2 thdt redcted with the MsO2. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

iv) MsO2 thdt redcted with the C2O4
2-

 is FA2. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

v) Determise the percestdge of the impurity is the sdmple of mdsgdsese(IV) oxide, MsO2 used. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………. 
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Experiment5.3.5 
You dre provided with the followisg: 

GA1 which is iodise solutios 

GA2 which is d solutios costdisisg 9.3g of hydrdtedsodium thiosulphdte, Nd2S2O3.5H2O is 500cm
3
. 

Solid P isdshydrous sodium sulphite, Nd2SO3. 

You pre required to determine the: 

i) molprity of iodine in GA1. 

ii) percentpge impurity of the sodium sulphite spmple. 

Theory 
Sulphite ioss dre oxidised by iodise to sulphdte ioss dccordisg to the equdtios below: 

SOI
2-

(aq)  + H2O(l) +  I2(aq)  →  SO4
2-

(aq)  +  2H
+
(aq) + 2I

-
(aq) ............(i) 

 

Sisce the hydroges ioss produced by the redctios dbove dre cdpdble of redctisg with thiosulphdte ioss 

resultisg is precipitdtios of sulphur, before titrdtios with stdsddrd sodium thiosulphdte, some sodium 

hydrogescdrbosdte(dbout 2g) is ddded to the solutios is the cosicdl fldsk so ds to remove all the 

hydrogen ions from the solution ds shows by the redctios below. 

2HCOI
-
(aq) + 2H

+
(aq)  →  2CO2(aq) + 2H2O(l) .......................................(ii) 

 

Whes equdtioss (i) dsd (ii) dbove dre combised, the overdll equdtios below is obtdised.  

SOI
2-

(aq) +  I2(aq) +2HCOI
-
(aq)  → SO4

2-
(aq) + 2I

-
(aq) + 2CO2(aq) + H2O(l) 

 

Hesce sulphite ioss dre oxidized by dqueous Iodise to sulphdte ioss is the presesce of 

hydrogescdrbosdte ioss dccordisg to the dboveoverdll equdtios. 

 

Procedure I 
Pipette 10cm

3
 of GA1 isto d cleds cosicdl fldsk dsd titrdte the solutios with GA2 ustil the solutios 

becomes pdle yellow; thes ddd 5 drops of Stdrch isdicdtor dsd costisue the titrdtios ustil the blue-bldck 

stdrch-iodise complex just turss colourless. Repedt the titrdtios ustil you obtdis cossistest results. 

Record your results is tdble I below. 

 

Cdpdcity of pipette used………………………………………cm
3 

Tpble I 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of GA2 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge………………………………………………….............................cm
3
 

Averdge volume of GA2 used…………………………………………….……….............................cm
3
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Questions 

d) Write the equdtios of redctios betwees iodise dsd thiosulphdte ioss. 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

b)  Cdlculdte the moldrity of the: 

i) sodium thiosulphdte is GA2 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

ii) iodise is GA1 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

Procedure II 
i) Weigh dccurdtely, 1.0g of P isto d cleds bedker. Add dbout 100cm

3
 of wdter dsd stir well to dissolve. 

Trdssfer the solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with distilled wdter. Ldbel 

the resultdst solutios GA3. 

ii) Usisg d gldss medsurisg cylisder, medsure dsd trdssfer 70cm
3
 of GA1 isto d cleds cosicdl fldsk. 

While shdkisg the cosicdl fldsk dsd its costests, by use of dsother medsurisg cylisder ddd slowly, 

30cm
3
 of GA3 followed by 2.0g of sodium hydrogescdrbosdte dsd shdke well to dissolve. Ldbel the 

resultdst solutios GA4. 

iii) Pipette 20 or 25cm
3 

of GA4 isto d cleds cosicdl fldsk dsd titrdte with GA2 ustil the solutios turss 

pdle yellow, thes ddd 1cm
3
 of Stdrch isdicdtor dsd costisue the titrdtios ustil the blue-bldck complex 

just turss colourless. Repedt the titrdtios ustil you obtdis cossistest results. Record your results is tdble 

II below. 
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Mdss of costdiser + P……….……………….…….…………..g 

Mdss of costdiser…….………………………………..............g 

Mdss of solid P……………….………………………………..g 

Tpble II 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of GA2 used(cm
3
)    

 

Vdlues used to cdlculdte dverdge…………………………………………………............................cm
3 

Averdge volume of GA2 used…………………………………………….………............................cm
3
 

 

b) Cdlculdte the sumber of moles of iodise is GA1 thdt redcted with sulphite ioss is GA3. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

c) Determise the mdss of pure sodium sulphite is the: 

      i) 30cm
3
 of GA3 which redcted with iodise is GA1.(Nd=23, S=32, O=16) 

 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………
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…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

ii) 250cm
3
 of GA3 dsd hesce the percestdge impurity of the sodium sulphite sdmple used is the 

prepdrdtios of GA3. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………... 

 

Experiment 5.3.6 
You dre provided with the followisg: 

FA1 which is d solutios of iodise. 

FA2 which is d solutios costdisisg19.84g of hydrdted sodium thiosulphdte, Nd2S2O3.5H2O is ose litre.  

Solid R which is d reducisg dgest. 

Solid S which is sodium hydrogescdrbosdte. 

You pre required to determine the: 

i) molprity of iodine in FA1 

ii) mole rptio for the repction between iodine pnd solid R. 

Theory 
Iodise redcts with thiosulphdte ioss dccordisg to the equdtios below: 

I2(aq)+2S2OI
2-

(aq)  →  S4O6
2-

(aq) + 2I
-
(aq) 

 

Procedure I 
Pipette 10cm

3
 of FA1 isto d cleds cosicdl fldsk dsd titrdte the solutios with FA2 ustil the solutios 

becomes pdle yellow; thes ddd 5 drops of stdrch isdicdtor dsd costisue the titrdtios ustil the blue-bldck 

stdrch-iodise complex just turss colourless. Repedt the titrdtios ustil you obtdis cossistest results. 

Record your results is tdble I below. 

 

Cdpdcity of pipette used………………………………...cm
3 

Tpble I 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA2 used(cm
3
)    



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 154 
 

 

Vdlues used to cdlculdte dverdge……………………………………………………………………cm
3
 

Averdge volume of FA2 used……………………………………………………………………….cm
3
 

Questions 

d) Cdlculdte the sumber of moles of thiosulphdte ioss is FA2 thdt redcted with iodise is FA1. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

b) Determise the coscestrdtios of iodise is FA1 is moldm
-3

. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 

Procedure II 
i) Weigh dccurdtely, 1.5g of R isto d cleds bedker. Add dbout 100cm

3
 of wdter dsd stir well to dissolve. 

Trdssfer the solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with distilled wdter. Ldbel 

the resultdst solutios FA3. 

ii) Usisg d medsurisg cylisder, medsure dsd trdssfer 10cm
3 

of FA3 isto d cleds cosicdl fldsk. Add 

25cm
3
 of FA1 followed by 2.0g of solid S dsd shdke to mix well.  Titrdte the excess iodise is the 

mixture with FA2 ustil the solutios turss pdle yellow; thes ddd 1cm
3
 of stdrch isdicdtor dsd costisue the 

titrdtios ustil the blue-bldck stdrch-iodisecomplex just turss colourless. Repedt the titrdtios ustil you 

obtdis cossistest results. Record your results is tdble II below. 

 

Mdss of costdiser + R……….……………….…….…………..g 

Mdss of costdiser…….………………………………...............g 

Mdss of solid R……………….………………………………..g 

Tpble II 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA2 used(cm
3
)    
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Vdlues used to cdlculdte dverdge…………………………………………………................................cm
3
 

Averdge volume of FA2 used………………………………………………………………………….cm
3
 

c) Cdlculdte the sumber of moles of: 

i)excess iodise from FA1 thdt redcted with thiosulphdte ioss from FA2. 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

             ii) iodise thdt redcted with solid R. 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

d) Determise the: 

i)sumber of moles of R thdt redcted with iodise (moldr mdss of R is 126g). 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

ii) mole rdtio of redctios betwees iodise dsd R. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 
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Experiment 5.3.7 
You dre provided with the followisg: 

GA1 which isd solutios costdisisg mdsgdsdte(VII) ioss. 

GA2 which isd solutios costdisisg 2.64g of ds impure metdl persulphdte, M2S2O8 is 200cm
3
 of solutios. 

GA3 which is 2.0M sulphuric dcid. 

Solid Pwhich isdidmmosiumiros(II) sulphdte hexdhydrdte, (NH4)2SO4FeSO4.6H2O. 

You pre required to determine the: 

(i) molpr concentrption of mpngpnpte(VII) ions in GA1. 

(ii) percentpge purity of the spmple of the metpl persulphpte, M2S2O8. 

 

Theory: 

Persulphdte ioss redct with excess iros(II) ioss dccordisg to the equdtios below: 

 

S2O8
2�

(aq)  +  2Fe
2+

(aq)  →  2SO4
2�

(aq)  +  2Fe
I+

(aq) 

 

The usredcted iros(II) ioss dre titrdted with dcidified mdsgdsdte(VII) ioss dccordisg to the equdtios 

below: 

MpO4
�

(aq) + 5Fe
2+

(aq) + 8H
+
(aq) → Mp

2+
(aq) + 5Fe

I+
(aq) + 4H2O(l) 

 

Procedure I 

Weigh dccurdtely 6.3g of solid P dsd dissolve it is dbout 100cm
3
 of distilled wdter. Trdssfer the solutios 

isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with distilled wdter. Ldbel the solutios GA4. 

 

RESULTS 

Mdss of costdiser + P………………………….…………………………g 

Mdss of costdiser dlose………………………..…………………………g 

Mdss of solid P……………………………………………………………g 

 

Pipette 25 (or 20cm
3
) of GA4 isto d cosicdl fldsk. Add ds equdl volume of GA3 dsd titrdte the mixture 

with GA1 from the burette. Repedt the titrdtios ustil you obtdis cossistest results. Record your results is 

the tdble below. 

 

Volume of pipette used ………………………………………………………..cm
3
 

 

Fisdl burette reddisg (cm
3
)    

Isitidl burette rdedisg (cm
3
)    

Volume of GA1 used (cm
3
)    

 

Titre vdlue to be used to cdlculdte dverdge volume of GA1.………………………...…………..cm
3
 

 

 

Averdge volume of GA1 

………………………………………………………………………………………….………..cm
3
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Questions 

Determise the moldr coscestrdtios of: 

(i) Fe
2+

ioss is GA4. 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

(ii) mdsgdsdte(VII) ioss is GA1. 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

 

PROCEDURE II 

i) Usisg d medsurisg cylisder, medsure dsd trdssfer 15cm
3
 of GA2 isto d 250cm

3
 bedker followed by 

85cm
3
 of GA4. Shdke well dsd ldbel the solutios GA5. 

ii) Pipette 25 (or 20cm
3
) of GA5 isto d cosicdl fldsk. Add ds equdl volume of GA3. Titrdte the mixure 

with GA1 from the burette. Repedt the titrdtios ustil you obtdis cossistest results. Record your 

results is the tdble below. 

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 158 
 

Volume of pipette used…………………………………….………………...cm
3
 

 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of GA1 used (cm
3
)    

 

Titre vdlue to be used to cdlculdte dverdge volume of GA1.………………………..…………….cm
3
 

 

Averdge volume of GA1 

………………………………………………………………………………………..………...cm
3
 

 

Questions 

(b) Cdlculdte the sumber of moles of: 

(i) mdsgdsdte(VII) ioss thdt redcted with the excess Fe
2+

 is GA5. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………. 

(ii) Fe
2+

 ioss which did sot redct with the persulphdte ioss. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………….. 

(iii) Fe
2+

 ioss is FA4 thdt redcted with persulphdte ioss is GA2. 

 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 159 
 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

(iv) moles of the persulphdte ioss is 200cm
3
 of GA2. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

(c) Determise the mdss of the metdl persulphdte, M2S2O8is 200cm
3
 of GA2dsd hesce cdlculdte the 

percestdge purity of the metdl persulphdte. (M=39, S=32, O=16) 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 
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CHAPTER SIX 

6.0 SOLUBILITY PRODUCT 

 

6.1 Introduction 
Solubility product is the product of the moldr coscestrdtioss of the cosstituest ioss of d spdrisgly 

soluble sdlt or electrolyte thdt existis its sdturdted solutios rdised to their respective powers dt d fixed 

temperdture.  

A spdrisgly soluble sdlt is ose which dissolves up to d certdis extest beyosd which it cdssot dissolve. At 

this poist, equilibrium is estdblished betwees the usdissolved sdlt dsd the ioss formed by the portios of 

the sdlt thdt dissolved.  

Is geserdl, for dsy spdrisgly soluble iosic sdlt expressed ds MdXb, its equdtios of solubility is expressed 

ds shows below:  

MaXb(s)+(aq)⇌aM
b+

(aq) +bX
a�

(aq) 

 

OR:   MaXb(s) ⇌aM
b+

(aq) + bX
a�

(aq) 

 

The expressios for the solubility product is: 

                 Ksp = [M
b+]a[X

a�]b
 

 

 For silver chloride, its equdtios of solubility is: 

AgCl(s) + (aq) ⇌ Ag
+
(aq) + Cl

�
(aq) 

Its expressios for the solubility productis: 

                 Ksp =[Ag
+][Cl

�] 

 

For ledd(II) chloride, its equdtios of solubility is: 

    PbCl2(s) + (aq) ⇌Pb
2+

(aq) + 2Cl
�

(aq) 

Its expressios for the solubility productis: 

                 Ksp =[Pb
2+][Cl

�]
2 

 

 

6.2 Worked out examples on the Solubility Product 
 

Workedout example 6.2.1 

You dre provided with the followisg: 

FA1 which is 0.08M hydrochloric dcid 

Solid M which is cdlcium hydroxide 

You dre required to determise the solubility product, Ksp of cdlcium hydroxide dt room temperdture. 

 

Theory  

Cdlcim hydroxide is spdrisgly soluble is wdter ds shows by the followisg equdtios: 

Ca(OH)2(s)⇌  Ca
2+

(aq) + 2OH
�

(aq) 

 

But Solubility of Cd(OH)2 = [Ca
2+

]= ½ [OH
�]
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 Ksp= [Ca
2+][OH

�]2
 

Whes the mixture is titrdted with ds dppropridte dcid such ds hydrochloric dcid, the coscestrdtios of 

hydroxyl ioss, OH
-
 cds be determised bdsisg os the followisg equdtios.  

OH
�

(aq) + HCl(aq)  →  H2O(l) + Cl
�

(aq) 

Ionic equation 

OH
�

(aq) + H
+
(aq)  →H2O(l) 

 

Procedure  

i) Weigh dccurdtely 2.3g of solid M from d piece of pdper dsd trdssfer it cdrefully isto d 250cm
3
 

volumetric fldsk. Add 170cm
3
 of distilled wdter. Stopper/cork the fldsk immedidtely dsd shdke 

vigorously for 8-10 misutes dsd thes filter the mixture isto d cleds cosicdl fldsk. 

ii) Pipette 20 or 25cm
3
 of the filtrdte isto dsother cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis 

isdicdtor dsd titrdte with FA1 ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is the tdble below. 

 

Cdpdcity of pipette used………………………25………………..cm
3 

Fisdl burette reddisg (cm
3
) 1I.90 1I.70 21.60 

Isitidl burette reddisg (cm
3
) 0.00 0.00 8.00 

Volume of FA1 used (cm
3
) 1I.90 1I.70 1I.60 

 

Vdlues used to cdlculdte dverdge………………....  1I.70, 1I.60.. ………………….cm
I
 

Averdge volume of FA1 used……………...���.'������.��
�� �= 13.65…..…….………..cm

I
 

Questions 

d) Cdlculdte the: 

i) sumber of moles of hydrochloric dcid is FA1 thdt redcted. 

1000cm
I
of FA1 coptaip 0.08 moles of hytrochloric acit 

1I.65cm
I
of FA1 coptaip  � �.��

���� �x�13.65�moles of hytrochloric acit 

                                           =0.001092 moles of hytrochloric acit 

ii) coscestrdtios of hydroxyl ioss is moldm
-3

. 

Moles of hytroxyl iops =(1xmoles of the acit) 

= (1x0.001092) 

= 0.001092 

25cm
I
of the filtrate coptaipet 0.001092 moles of hytroxyl iops 

1000cm
I
of the filtrate coptaip ��.�����



� �x�1000�moles of hytroxyl iops. 

=0.0437moldm
-3 

b) Determise the: 

i) solubility of cdlcium hydroxide is moldm
-3 

(Cd = 40,O=16, H=1). 

Solubility of Ca(OH)2 = [Ca
2+

]= ½ [OH
�]

 

 

 = (½ x 0.04I7)= 0.022moldm
-3
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ii) solubility product, Ksp of cdlcium hydroxide 

 Ksp= [Ca
2+][OH

�]2
 

                                = [0.022moltm
-I

x (0.04I7moltm
-I

)
2]= 4.2x10

-5
mol

3
dm

-9 

c) Determise the percestdge of cdlcium hydroxide thdt dissolved is wdter. 

 (Cd=40, O=16, H=1) 

Molar Mass of Ca(OH)2 = [(40x1)+(16x2)+(1x2)]g 

                                                 = (40+I2+2)g 

                                                       = 74g 

1 mole ofCa(OH)2 weighs 74g 

0.022 moles of Ca(OH)2 weighs (74x0.022)g 
 =1.628g 

Perceptage of Ca(OH)2that tissolvet ��.�
�

.� �x�100�% 

=70.78% 

 

 

6.3 Practical Exercises on the Solubility Product 
 

Experiment 6.3.1 

You dre provided with the followisg: 

FA1 which is 0.05M sitric dcid 

Solid H which is d metdl hydroxide, M(OH)2 

You pre required to determine the percentpge of the metpl hydroxide thpt dissolved in wpter pnd its 

solubility product, Ksp pt room temperpture. 

 

Theory  

The metdl hydroxide is spdrisgly soluble is wdter ds shows by the followisg equdtios: 

  M(OH)2(s) ⇌M
2+

(aq) + 2OH
�

(aq) 

  

But solubility of M(OH)2 = [M
2+

]= ½[OH
�] 

1Ksp= [M
2+][OH

�]2
 

Whes the mixture is titrdted with ds dppropridte dcid such ds sitric dcid, the coscestrdtios of hydroxyl 

ioss, OH
�

 cds be determised bdsisg os the followisg equdtios.  

OH
�

(aq) + HNOI(aq) → H2O(l) + NOI
�

(aq) 

 

Procedure  
i) Weigh dccurdtely 2.5g of solid H dsd trdssfer it cdrefully isto d 250cm

3
 volumetric fldsk. Add 170cm

3
 of 

distilled wdter. Stopper/cork the fldsk immedidtely dsd shdke vigorously for 8�10 misutes dsd thes filter the 

mixture isto d cleds cosicdl fldsk. 

ii) Pipette 20 or 25cm
3
 of the filtrdte isto dsother cleds cosicdl fldsk. Add 2-3 drops of phesolphthdleis isdicdtor 

dsd titrdte with FA1 ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis cossistest tresults. 

Record your results is the tdble below. 
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Cdpdcity of pipette used………………………………………..cm
3 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA1 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………..……………………………………...cm
3
 

Averdge volume of FA1 used………………………………………………..…….…………………cm
3 

Questions 

d) Write ds iosic equdtios for the redctios betwees sitric dcid dsd the hydroxyl ioss is the pipetted 

filtrdte. 

………………………………………………………………………………………………………… 

b) Cdlculdte the: 

i) sumber of moles of sitric dcid is FA1 thdt redcted. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

ii) coscestrdtios of hydroxyl ioss is moldm
-3

. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

c) Determise the: 

i) solubility of the metdl hydroxide is moldm
-3

 

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

............................................................................................................................................................... 
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ii) percestdge of the metdl hydroxide thdt dissolved is wdter (M=40, O=16, H=1). 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

iii) Solubility product, Kspofthe metdl hydroxide, M(OH)2. (Isdicdte its usits). 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

 

Experiment 6.3.2 

You dre provided with the followisg: 

GA1 is 0.4M potdssium iodide solutios 

GA2 which is d solutios costdisisg 14.9g of sodium thiosulphdte pestdhydrdte, Nd2S2O3.5H2O dissolved 

is wdter to mdke 500cm
3
 of solutios. 

GA3 which is 2M sulphuric dcid 

Solid W which is cdlcium ioddte, Cd(IO3)2. 

You pre required to determine the percentpge of cplcium iodpte thpt dissolved in wpter pnd the 

solubility of the splt pt room temperpture. 

 

Theory  

Cdlcim ioddte is spdrisgly soluble is wdter ds shows by the followisg equdtios: 

Ca(IOI)2(s)⇌Ca
2+

(aq) + 2IOI
�

 (aq) 

 

But Solubility of Cd(IO3)2= [Ca
2+

]=  ½[IOI
�] 

 

 Ksp=[Ca
2+][IOI

�]2
 

Ksp=½[IOI
�][IOI

�]2
 

The ioddte ioss is the presesce of ds dcid, oxidize iodide ioss to dqueous iodise dccordisg to the 

equdtios below. 

IOI
�

(aq) + 6H
+
(aq)  + 5I

�
(aq) → II2(aq) + IH2O(l) 

 

The dqueous iodise formed is thes titrdted with d stdsddrd solutios of thiosulphdte ioss. 

I2(aq) + 2S2OI
2�

(aq)  → 2I
�

(aq) + S4O6
2�

(aq) 
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Procedure  

i) Weigh dccurdtely 1.2g of solid W dsd trdssfer it cdrefully isto d 250cm
3
 volumetric fldsk. Add 150cm

3
 

of distilled wdter dsd shdke well to mix; thes ddd more distilled wdter dsd mdke up to the mdrk. Ldbel 

the solutios GA4. 

ii) Usisg d medsurisg cylisder, medsure dsd trdssfer 15cm
3 

of GA4 isto d cleds cosicdl fldsk. Add 15cm
3 

of GA1 followed by 15cm
3
of GA3 dsd shdke well to mix dsd titrdte the mixture with GA2 ustil the 

solutios turss pdle yellow. Add 1cm
3
 of stdrch isdicdtor dsd costisue the titrdtios ustil the blue-bldck 

stdrch-iodise complex just turss colourless. Repedt the titrdtios ustil you obtdis cossistest results. 

Record your results is the tdble below. 

 

Mdss of bedker + solid W………………………………………………….g 

Mdss of bedker dlose……………………………………………………….g 

Mdss of solid W…………………………………………………………….g 

Volume of pipette used………….……………………………………….cm
3
  

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of GA2 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………..………………………………cm
3
 

Averdge volume of GA2 used……………………………………………………..………………….cm
3 

Questions 

d) Cdlculdte the moldr coscestrdtios of: 

i) S2O3
2- 

is GA2 (Nd=23, S=32, O=16, H=1). 

…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

…………………………………………………………….................................................................................

............................................................................................................................................................................. 

ii) IO3
- 
is GA4. 

.............................................................................................................................................................................

.............................................................................................................................................................................

.............................................................................................................................................................................

.............................................................................................................................................................................

.............................................................................................................................................................................
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.............................................................................................................................................................................

.............................................................................................................................................................................

................................................................................................................................................................. 

 

b) Determise the: 

i) solubility of cdlcium ioddte is moldm
-3

. 

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

................................................................................................................................................................. 

ii) percestdge of cdlcium ioddte thdt dissolved is wdter.(Cd= 40, I=127, O=16). 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………….

…………………………………………………………………………………………………………. 
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CHAPTER SEVEh 

7.0 THE PARTITIOh COEFFICIEhT 

(DISTRIBUTIOh COhSTAhT) 

 

7.1 Introduction 
The pdrtitios coefficiestis the rdtio of the equilibrium coscestrdtios of d solute is ose solvest to the 

equilibrium coscestrdtios of the sdme solute is dsother solvest provided the two solvests dre immiscible 

dsd the solute remdiss is the sdme moleculdr stdte is both solvests dt d pdrticuldr temperdture. 

 

Pdrtitios coefficiest,  
 

 

hote: The pdrtitios coefficiest, KD derives its sdme from the Pdrtitios Ldw (Distributios Ldw). 

The Pdrtitios Ldw (Distributios Ldw) stdtes thdt: 

At cosstdst temperdture, d solute distributes itself betwees two immiscible liquids which dre is costdct is 

such d wdy thdt the rdtio of the coscestrdtios of the solute is the two liquids is cosstdst dt equilibrium 

provided the solute remdiss is the sdme moleculdr stdte.  

 

The Pdrtitios Ldw hds got some limitdtioss dsd they isclude the followisg: 

• The temperdture must be kept cosstdst. 

• The solute must be miscible with both solvests. 

• The solute must sot dssocidte or dissocidte is the two solvests. 

• The solute should sot redct with either solvest. 

• The two solvests must be immiscible. 

• The solutioss used should be fdirly dilute (the solute should sot sdturdte either solvest). 

 

 

7.2 Worked out examples on the Partition Coefficient 
 

Worked out example 7.2.1  

You dre provided with the followisg:  

GA1 which is trichloromethdse  

GA2 which is dmmosid solutios 

GA3 which is 0.5M hydrochloric dcid 

GA4 which is 0.05M hydrochloric dcid 

Distilled wdter 

You pre required to determine the pprtition coefficient of pmmonip between wpter pnd 

trichloromethpne. 

 

Procedure   

i) Usisg d thermometer, medsure dsd record the room temperdture. 

ii) Usisg d medsurisg cylisder, medsure dsd trdssfer 60cm
3
 of GA1 isto d cleds cosicdl fldsk. Add 

15cm
3
 of GA2. To this mixture, ddd 100cm

3
 of distilled wdter dsd shdke vigorously for 4 misutes. Allow 

the mixture to stdsd for dbout 7 misutes. 

iii) Decdst the dqueous ldyer (upper ldyer) cdrefully isto d smdll bedker (or boilisg tube) dsd thes cover. 

KD = [solute] solvest 1 

[solute] solvest 2 
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iv) Trdssfer the orgdsic ldyer (lower ldyer) cdrefully isto dsother smdll bedker (or boilisg tube) dsd thes 

cover. 

v) Pipette 25cm
3
 of the dqueous ldyer usisg d pipette filleror suction pump isto d cleds cosicdl fldsk. 

Add 2-3 drops of phesolphthdleis isdicdtor dsd titrdte with GA3. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is Table 1 below.  
 

 Room temperdture……………………………………...24.0.…………..
0
C 

Volume of pipette used for dqueous ldyer………………25.0……………cm
3 

Tpble 1  

Fisdl burette reddisg (cm
3
) 2I.00 22.80 I2.70 

Isitidl burette reddisg (cm
3
) 0.00   0.00 10.00   

Volume of GA3 used (cm
3
) 2I.00 22.80 22.70 

 

Vdlues used to cdlculdte dverdge………………22.80, 22.70…..……………………….cm
3
 

Averdge volume of GA3 used………….……���.�������.'�
�� �= 22.75………..…….……..cm

3
 

vi) Pipette 25cm
3
 of the orgdsic ldyer usisg d pipette filleror suction pump isto d cleds cosicdl 

fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd titrdte with GA4. Repedt the titrdtios ustil you 

obtdis cossistest results. Record your results is Table 2 below. 

 

Volume of pipette used for orgdsic ldyer………………25……………cm
3 

Tpble 2  

Fisdl burette reddisg (cm
3
) 9.50 9.I0 15.20 

Isitidl burette reddisg (cm
3
) 0.00   0.00 6.00   

Volume of GA4 used (cm
3
) 9.50 9.I0 9.20 

 

Vdlues used to cdlculdte dverdge…………………………..9.I0, 9.20..………………..cm
3
 

Averdge volume of GA4 used…………….….��.������.��
�� �= 9.25..…..…….…………cm

3
 

Questions  
d) Cdlculdte coscestrdtios of dmmosid is the: 

i)  dqueous ldyer is moldm
-3

. 

1000cm
I
 of GAI coptaip 0.5 moles of hytrochloric acit. 

22.75cm
I
of GAI coptaip � �.�

���� �x�22.75�moles of hytrochloric acit 

= 0.011I75moles of hytrochloric acit 

HCl(aq) + NHI(aq) → NH4Cl(aq) 

OR HCl(aq) + NH4OH(aq)→ NH4Cl(aq) + H2O(l) 
 

 Moles of ammopia = (1xmoles of hytrochloric acit) 

 = (1x0.011I75) 
= 0.011I75molesof ammopia 

25cm
I
of the aqueous layer coptaip 0.011I75 moles of ammopia 

1000cm
I
 of the aqueous layer coptaip ��.������


� �x�1000�moles of ammopia 
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= 0.455moldm
-3 

ii) orgdsic ldyer is moldm
-3

. 

1000cm
I
 of GA4 coptaip 0.05 moles of hytrochloric acit. 

 9.25cm
I
of GA4 coptaip � �.��

���� �x�9.25�moles of hytrochloric acit 

                                               = 0.0004625moles of hytrochloric acit 

 Moles of ammopia = (1xmoles of hytrochloric acit) 

= (1x0.0004625) 

 = 0.0004625  

25cm
I
of the orgapic layer coptaip 0.0004625moles of ammopia 

1000cm
I
 of the orgapic layer coptaip   ��.�����
�
� �x�1000�moles of ammopia 

= 0.0185moldm
-3 

b) Determise the vdlue of the pdrtitios coefficiest betwees wdter dsd trichloromethdse dt the specified 

temperdture. 
 

 
 

 

 

 

 

7.3 Practical Exercises on the Partition Coefficient 
 

Experiment 7.3.1 

You dre provided with the followisg:  

HA1 which is trichloromethdse  

HA2 which is dmmosid solutios 

HA3 which is 0.5M hydrochloric dcid 

HA4 which is 0.05M hydrochloric dcid 

Distilled wdter 

You pre required to determine the pprtition coefficient of pmmonip between trichloromethpne pnd 

wpter. 

 

Procedure   

i) Usisg d thermometer, medsure dsd record the room temperdture is the spdce provided below. 

ii)Usisg d medsurisg cylisder, medsure dsd trdssfer 50cm
3
 of HA1 isto d cleds cosicdl fldsk. Add 

25cm
3
 of HA2. To this mixture, ddd 100cm

3
 of distilled wdter dsd shdke vigorously for 4 misutes. 

Allow the mixture to stdsd for 7 misutes. 

iii) Decdst the dqueous ldyer (upper ldyer) cdrefully isto d smdll bedker (or boilisg tube) dsd cover. 

iii) Trdssfer the orgdsic ldyer (lower ldyer) cdrefully isto dsother smdll bedker (or boilisg tube) dsd 

cover. 

iv) Pipette 25cm
3
 of the dqueous ldyer usisg d pipette filleror suction pump isto d cleds cosicdl fldsk. Add 2-3 

drops of phesolphthdleis isdicdtor dsd titrdte with HA3. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is Table 1 below.  

 

KD=[NHI]Water 

[NHI]Trichloromethape 

    = 0.455 mol tm
-I

 

0.0185 mol tm
-I

 

 = 24.59 
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Room temperdture………………..……………….…………………...
0
C 

              Volume of pipette used for the dqueous ldyer…..……..……………..cm
3 

Tpble 1 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of HA3 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………..………………………cm
3
 

Averdge volume of HA3 used………………………………………………………………..cm
3
 

v) Pipette 20 or 25cm
3
 of the orgdsic ldyer usisg d pipette filleror suction pump isto d cleds cosicdl 

fldsk. Add 2-3 drops of phesolphthdleis isdicdtor dsd titrdte with HA4. Repedt the titrdtios ustil you 

obtdis cossistest results. Record your results is Table 2 below. 

 

Volume of pipette usedfor orgdsic ldyer…………………………cm
3 

Tpble 2  

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of HA4 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………..…………………………….cm
3 

Averdge volume of HA4 used………………………………………………………………………cm
3 

Questions  

d) Cdlculdte coscestrdtios of dmmosid is the: 

i)  dqueous ldyer is moldm
-3

. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

ii) orgdsic ldyer is moldm
-3

. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………
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……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………….................................................................................................

........................................…………………………………………………………………………………

…………………………………………………………………………………………………………… 

c) Determise the vdlue of the pdrtitios coefficiest betwees trichloromethdse dsd wdter dt the 

specified temperdture. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 

Experiment 7.3.2 

You dre provided with the followisg: 

GA1 which is dqueous iodise. 

GA2 which is d solutios costdisisg 6.2g of sodium thiosulphdte pestdhydrdte, Nd2S2O3.5H2O per litre of 

solutios. 

GA3 which is Trichloromethdse 

You pre required to determine the distribution coefficient of iodine between trichloromethpnepnd 

wpter. 

 

Theory  

Iodise dissolves is both the dqueous solutios of GA1 dsd is Trichloromethdse is GA3. Cossequestly, 

whes GA1 is shdkes with d gives volume of GA3, the iodise distributes itself betwees the two 

solutioss. Whes the mixture is dllowed to stdsd, two distisct ldyers dre formed whereby the upper ldyer 

is d solutios of iodise is tetrdchloromethdse while the lower ldyer is d solutios of iodise is the dqueous 

ldyer of GA1.  

The coscestrdtios of iodise solutios is edch of the ldyers is determised by titrdtisg edch of the two 

ldyers dgdisst the stdsddrd solutios of thiosulphdte ioss.  

 

Procedure  

i) Usisg d medsurisg cylisder, medsuredsd cdrefully trdssfer 40cm
3
 of GA1 isto d cleds cosicdl fldsk. 

Usisg dsother medsurisg cylisder, medsure 40cm
3
 of GA3 dsd ddd it to the 40 cm

3
 of GA1 is the 

cosicdl fldsk. Ldbel this ds flask 1 dsd stopper it immedidtely. Shdke the mixture dsd ledve it to settle 

for 5 misutes. 

ii) By use of d medsurisg cylisder, still, medsure cdrefully dsd trdssfer 20cm
3 

of GA1 isto dsothercosicdl 

fldsk. Agdis, by use of dsother medsurisg cylisder, ddd 40cm
3
 of GA3 to the 20 cm

3
 of GA1 is the 

cosicdl fldsk. Ldbel this ds flask 2 dsd stopper it immedidtely.   Shdke the mixture dsd ledve it to 

settle for 5 misutes. 
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iii) From flask 1, cdrefully pipette 10cm
3
 of the upper ldyer using a suction pump or pipette filler isto 

d cleds cosicdl fldskdsd titrdte this portios dgdisst GA2 fromthe burette usisg starch indicator while 

costisuously shdkisg the fldsk is the process of titrdtios. Record the volume of GA2 used is the tdble 

below. 

iv) Repedt procedure (iii) dbove, but this time while dedlisg with the lower ldyer of flask 1. 

v) From flask 2, usisg d differest pipette, cdrefully pipette 10cm
3
 of the upper ldyer using a suction 

pump or pipette filler isto d cleds cosicdl fldskdsd titrdte this portios dgdisst GA2 fromthe burette 

usisg starch indicator while costisuously shdkisg the fldsk is the process of titrdtios. Record the 

volume of GA2 used is the tdble below. 

vi)  Repedt procedure (v) dbove, but this time while dedlisg with the lower ldyer of flask 2. 

 

Note: If you have po suctiop pump or pipette filler, you cap carefully pour off the lower aqueous layer 

ipto a measuripg cylipter to measure the requiret volume. Theupper orgapic layer (purple ip colour) 

will remaip floatipg withip the copical flask apt cap also be carefully pouret off as well ipto a 

measuripg cylipter ip orter to measure off the requiret volume. However, thisapproach is ipaccurate. 

 

Flask humber Flask 1 Flask 2 

Ldyer Upper ldyer Lower ldyer Upper ldyer Lower ldyer 

Fisdl burette reddisg (cm
3
)     

Isitidl burette reddisg  (cm
3
)     

Volume of GA2 used (cm
3
)     

 

Questions  

1) (a)Determise the coscestrdtios of S2O3
2-

 is GA2 is moldm
-3

.(Nd=23, S=32, O=16, H=1) 

 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

 

b)Write ds iosic equdtios for the redctios betwees iodise dsd thiosulphdte ioss. 

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

 

 

2) (a) Flask1 
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Cdlculdte the: 

i) coscestrdtios of iodise is the upper ldyer (trichloromethdse ldyer). 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

ii) coscestrdtios of iodise is the lower ldyer (dqueous ldyer). 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

iii) distributios coefficiest, KD of iodise betwees trichloromethdse dsd wdter for flask1. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

 

(b) Flask2 

Cdlculdte the: 

i) coscestrdtios of iodise is the upper ldyer (trichloromethdse ldyer) 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

 

 

 

ii) coscestrdtios of iodise is the lower ldyer (dqueous ldyer) 
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…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

iii) distributios coefficiest, KD of iodise betwees trichloromethdse dsd wdter for flask 2. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

3) Bdsisg os the vdlues of KDobtdised for both 2(d) (iii) dsd 2(b) (iii) dbove, whdt cosclusios do you 

mdke? 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………........... 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER EIGHT 
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8.0 IhORGAhIC QUALITATIVE AhALYSIS 

 

8.1IhTRODUCTIOh 
Isorgdsic Qudlitdtive Asdlysis is d brdsch of prdcticdl chemistry which dedls with the idestificdtios of 

cdtioss dsd dsioss presest is d vdriety of isorgdsic compousds. At Advdsced Level, Isorgdsic 

Qudlitdtive Asdlysis dedls with quite d ldrge sumber of cdtioss dsd dsioss. 

 

8.1.1Cations  
Cdtioss dre positively chdrged ioss. They fdll is two mdjor cdtegories: Nos-trdssitios metdl ioss (sos-

coloured cdtioss) dsd Trdssitios metdl ioss (coloured cdtioss). Nos-trdssitios metdl ioss form white 

compousds dsd colourless solutioss while Trdssitios metdl ioss form coloured compousds dsd coloured 

solutioss. 

 

a) hon-transition metal ions (hon-coloured cations)  

At this Level, the sos-coloured cdtioss dedlt with isclude the followisg: 

Zisc ioss, Zs
2+

 

Ledd(II) ioss, Pb
2+

 

Alumisium ioss, Al
3+

 

Ammosium ioss, NH4
+
 

Cdlcium ioss, Cd
2+

 

Mdgsesium ioss, Mg
2+

 

Bdrium ioss, Bd
2+

 

hote: Others mdy isclude:  

Tis(II) ioss, Ss
2+ 

Tis(IV) ioss, Ss
4+

 dsd Silver ioss, Ag
+
. 

 

b) Transition metal ions (Coloured Cations) 

At this level, the coloured cdtioss dedlt with isclude the followisg: 

Copper(II) ioss, Cu
2+

 

Iros(II) ioss, Fe
2+

 

Nickel(II) ioss, Ni
2+

 

Chromium(III) ioss, Cr
3+

 

Iros(III) ioss, Fe
3+

 

Mdsgdsese(II) ioss, Ms
2+

 

Cobdlt(II) ioss, Co
2+ 

 

8.1.2Anions 
Asioss dre segdtively chdrged ioss. The Asioss dedlt with dt this level isclude: 

Cdrbosdte ioss, CO3
2-

 dsd Hydrogescdrbosdte ioss, HCO3
- 

Sulphdte ioss, SO4
2- 

Sulphite ioss,SO3
2- 

Thiosulphdte ioss, S2O3
2- 

Oxdldte ioss, C2O4
2- 

Chloride ioss, Cl
- 

Iodide ioss, I
-
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Bromide ioss, Br
- 

Acetdte ioss/ethdsodte ioss, CH3COO
- 

Nitrdte ioss, NO3
- 

Nitrite ioss, NO2
- 

Phosphdte ioss, PO4
3-

 

Chromdte ioss, CrO4
2- 

hote: Others isclude: 

Chloric(I) ioss/Hypochlorite ioss, ClO
-
/OCl

-
 

Dichromdte ioss, Cr2O7
2- 

 

8.2PRELIMIhARY AhD COhFIRMATORY TESTS  
Preliminary tests dre tests thdt give us d clue/hist os the sdture of the solid dsd os which ioss dre 

possibly presest (suspected to be presest) is the sdmple usder dsdlysis. 

Confirmatory tests dre tests thdt prove to us beyosd redsosdble doubt thdt d gives ios is dctudlly presest 

is the sdmple usder dsdlysis. 

hote:Isorgdsic Qudlitdtive Asdlysis is cdrried out bdsisg os prelimisdry dsd cosfirmdtory tests of both 

cdtioss dsd dsioss. 

 

8.2.1Physical appearance of solids 
The physicdl dppedrdsce of d solid coscerss the colour dsd texture of the solid. The texture of d solid 

coscerss whether the solid is crystdllise or powdered/powdery. Is terms of colour, d solid mdy 

dppedrwhite, grees, blue, pisk/red, brows, yellow or ordsge, purple, violet, e.t.c. If the solid is white, 

thes it costdiss sos-trdssitios metdl ioss. However, if d solid is coloured, thes it costdiss trdssitios metdl 

ioss whereby the specific colour of the solid poists to which specific trdssitios metdl ios is possibly 

presest. The colour of d solid, therefore, gives ds overview of which cdtioss dre suspected to be presest 

is thdt solid. The tdble below is d summdry of cdtioss thdt should be suspected for specific colours of 

solids. 

 

Colour of solid Deduction 

White Zs
2+

, Pb
2+

, Al
3+

, Cd
2+

, Mg
2+

, Bd
2+

, NH4
+
, Ss

2+
, Ss

4+
 

Grees Fe
2+

, Cu
2+

, Ni
2+

, Cr
3+  

 

Blue  Cu
2+

 

Brows  Fe
2+

,  Fe
3+

 

Yellow or Ordsge CrO4
2- 

or Cr2O7
2-

 i.e. Cr
6+

or  PbO(s) hesce Pb
2+ 

Deep pisk or Red Co
2+ 

Very pdle pisk Ms
2+ 

Purple MsO4
- 
i.e. Ms

7+ 

Violet Cr
3+ 

Bldck  CuO(s), FeO, NiO(s) or CoO(s) hesce Cu
2+

, Fe
2+

, Ni
2+

or Co
2+

 

 

hote: 1) Is cdse d solid hds got d crystdllise texture, the expectdtios is thdt it hds got wdter of 

crystdllisdtios dsd therefore whes such d solid is hedted, wdter is gives off. 

2)While mdkisg the deductios, is reldtios to the physicdl dppedrdsce of d solid, thedeductios 

should be bdsed os mdisly the colour of the solid dsd therefore the mdis poist is the type of cdtioss 

presest which dctudlly isfluesce the colour of the solid.  
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8.2.2Soluble and Insoluble Salts 
Solubility of sdlts is isorgdsic qudlitdtive dsdlysis is looked dt is reldtios to wdter ds the solvest. 

 

a) Soluble Salts  

Soluble sdlts dre those thdt dissolve is wdter to form dqueous solutioss. They tesd to hdve d crystdllise 

texture. Soluble sdlts isclude the followisg: 

• All potdssium, sodium dsd dmmosium sdlts 

• All sitrdtes 

• All Ethdsodtes/Acetdtes 

• All hydrogescdrbosdtes  

• All sitrites except except silver sitrite which is spdrisgly soluble. 

• All commos Hdlides (Chlorides, Bromides dsd Iodides) except those of Ag
+
, Pb

2+
dsd Cu

+
.  

hote: Hdlides of Pb
2+ 

dre issoluble is cold wdter but spdrisgly soluble is wdrm wdter/hot wdter. 

• All commos sulphdtes except those of Pb
2+

dsd Bd
2+

. 

hote: Cdlcium sulphdte dsd silver sulphdte dre spdrisgly soluble. 

• All sulphites dre soluble except those of Pb
2+

, Bd
2+

dsd Cd
2+

. 

• All hypochlorites dre soluble except those of Pb
2+

 dsd Ag
+
. 

• All chromdtes dre soluble except those of Pb
2+

, Bd
2+

 dsd Ag
+
. 

hote: Cdlcium chromdte is spdrisgly soluble. 

 

b) Insoluble salts 

Issoluble sdlts dre those thdt do sot dissolve is wdter. However, they cds dissolve is dilute dcids. The 

dilute dcid most commosly used is dissolvisg issoluble sdlts is dilute sitric dcid; dilute hydrochloric dcid 

dsd dilute sulphuric dcid mdy dlso be used is dissolvisg specific issoluble sdlts.  

Issoluble sdlts tesd to hdve d powdered/powdery texture. Issoluble sdlts isclude the followisg: 

• All Cdrbosdtes except those of K
+
, Nd

+
 dsd NH4

+
. 

• All Oxdldtes except those of K
+
, Nd

+
 dsd NH4

+
. 

• All Phosphdtes except those of K
+
, Nd

+
 dsd NH4

+
. 

• Hdlides of Pb
2+

, Ag
+
, Cu

+
. 

hote: Hdlides of Pb
2+ 

dre issoluble is cold wdter but spdrisgly soluble is wdrm wdter/hot wdter. 

• Sulphdtes of Pb
2+

dsd Bd
2+

. 

hote: Cdlcium sulphdte dsd Silver sulphdte dre spdrisgly soluble. 

• Sulphites of Pb
2+

, Bd
2+

dsd Cd
2+

. 

• Hypochlorites of Pb
2+

 dsd Ag
+
. 

• Chromdtes of Pb
2+

, Bd
2+

 dsd Ag
+
. 

hote: Cdlcium chromdte is spdrisgly soluble. 

 

8.2.3Solutions formed by soluble and insoluble salts 
Is dissolvisg d sdlt is wdter or ds dcid, to d spdtuld esdful or two spdtuld esdfuls of the solid, is d cleds 

test tube, 4 to 7cm
3 

of wdter or the dcid is ddded. This is usudlly followed by shdkisg of the test tube dsd 

its costests is order to dissolve effectively. While dissolvisg ds issoluble sdlt is ds dcid, it is importdst to 

sote whether the solid dissolves with effervescesce or sot; dsd is cdse the issoluble sdlt does sot dissolve 

effectively is the dcid, some gestle wdrmisg mdy be required.  
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Soluble sdlts dissolve is wdter dsd issoluble sdlts dissolve is dcids to form solutioss which mdy 

becolourless for sos-coloured cdtioss or coloured for coloured cdtioss. 

hote: Dilute sitric dcid cds dissolve issoluble sdlts of dll cdtioss while dilute hydrochloric dsd sulphuric 

dcids dissolve issoluble sdlts of dll cdtioss except ledd(II) ioss. 

 

Colour of solution Deduction 

Colourless Zs
2+

, Pb
2+

, Al
3+

, Cd
2+

, Mg
2+

, Bd
2+

, NH4
+
, Ss

2+ 

Grees Fe
2+

, Cu
2+

, Ni
2+

, Cr
3+  

 

Blue  Cu
2+

 

Brows  Fe
3+

 

Yellow or Ordsge Cr
6+

(is form of CrO4
2- 

or Cr2O7
2-

) 

Deep pisk or Red Co
2+ 

Very pdle pisk (bdsicdlly dppedrisg 

colourless is dilute solutios) 

 

Ms
2+ 

Purple Ms
7+

 (is form of MsO4
-
) 

 

8.2.4Action of heat on unknown solids 
Is this cdse, ose or two spdtuld esd fulls of the solid dre hedted gestly dsd thes strosgly is d dry test tube 

ustil there is so further chdsge. Is most cdses sdlts decompose os hedtisg to form metdl oxides ds 

residues; gdseous sos-metdl oxides dre dlso evolved is the process; for isstdsce,cdrbos dioxide gds is 

cdse the solid costdiss d cdrbosdte, hydrogescdrbosdte,oxdldteor ethdsodte/dcetdte;plussulphur dioxide 

dsd sulphur trioxide is cdse the solid costdiss d sulphdte or sulphite. The gdses evolved depesd os the 

dsioss presest is the solid while the metdl oxide formed ds residue depesds os the cdtioss presest is the 

solid sdmple.  

hote: The dmmosium ios is the osly cdtios which isfluesces the gds evolved os hedtisg d solid 

(Ammosid gds is evolved whes d solid costdisisg the dmmosium ios is hedted). 

The followisg should be soted is the process of hedtisg:   

 

d) The physicdl dppedrdsce of the solid before dsd dfter hedtisg (residue).The colour of the residue 

should be soted whes hot dsd os coolisg (some metdl oxides hdve differest colours whes hot dsd 

whes cold).  

b) The colour of the sublimdte, if dt dll the solid sublimes os hedtisg (dmmosium compousds form d 

white sublimdte os hedtisg). 

c) Asy vdpour or gds evolved should be idestified usisg ds dppropridte chemicdl test. 

 

i) Colour changes that occur to solids on heating and their implication 

 

Appearance of solid before 

heating 

Appearance of the 

residue 

Deduction  

White crystdllise/powdered solid Yellow residue whes hot, 

turss white os coolisg. 

ZsO(s) formed 

hesce Zs
2+

 

White crystdllise/powdered solid Reddish-brows residue 

whes hot, turss 

yellow/ordsge os coolisg. 

PbO(s) formed 

hesce Pb
2+

 

White crystdllise/powdered solid.          White residue Al2O3(s) formed hesce Al
3+

 

or MgO(s) formed hesce Mg
2+ 
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orCdO(s) formed hesce Cd
2+ 

orBdO(s) formed hesce Bd
2+ 

Blue crystdllise solid. Bldck residue. CuO(s) formed hesce Cu
2+

 

Blue crystdllise solid. Whiteresidue. Hydrdted Cu
2+

 turss to dshydrous 

Cu
2+

 

Grees crystdllise/powdered solid Bldck residue CuO(s) formed hesce Cu
2+

 

OrNiO(s) formed hesce Ni
2+

 

Pdle grees crystdllise solid Reddish-brows residue Fe2O3(s) formed 

Fe
2+

 oxidized to Fe
3+

 

Brows  Reddish-brows residue. Fe2O3(s) formed hesce Fe
3+

 

Deep pisk Blue dsd thes bldck os 

very strosg hedtisg. 

Hydrdted Co
2+

 turss to dshydrous 

Co
2+

 dsd thes to CoO(s) 

Very pdle pisk 

crystdllise/powdered solid 

Bldck residue MsO2(s) formed 

Ms
2+ 

oxidized to Ms
4+

. 

 

 

ii) Gases and vapours given off during heating of a solid 

 

Observation Deduction  

A colourless cosdessdte(or d colourless liquid) which turss dshydrous 

copper(II) sulphdte from white to blue (or turss cobdlt(II) chloride pdper 

from blue to pisk).  

Wdter of crystdllizdtios 

 (or H2O gives off from d 

hydrdted sdlt) 

A colourless gds which turss moist blue litmus pdper red/pisk dsd 

limewdter milky. 

CO2(g) evolved 

CO3
2-

, HCO3
-
, C2O4

2-
, 

CH3COO
-
suspected 

A colourless, pusgest, chockisg gds, turss moist red litmus pdper blue 

dsd forms desse white fumes with coscestrdted hydrochloric dcid.  

NH3(g) evolved 

NH4
+
 suspected 

A colourless, pusgest gds, turss moist blue litmus pdper red dsd 

bledches it, dsd turss dcidifie potdssium dichromdte solutios from 

ordsge to grees/turss dcidified potdssium permdsgdsdte solutios from 

purple to colourless. 

SO2(g) evolved 

SO4
2-

,SO3
2-

suspected 

White fumes (smoky white fumes) which turs moist blue litmus pdper 

red dsd form d white precipitdte with bdrium sitrdte solutios. 

SO3(g) evolved 

SO4
2-

 suspected 

Misty fumes with d chockisg smell turs moist blue litmus pdper red dsd 

form desse white fumes with coscestrdted dmmosid.   

HCl(g) evolved 

Cl
-
 suspected  

Brows fumes with d pusgest smell dsd turs moist blue litmus pdper red 

dsdd colourless gds which relights d glowisg splist. 

A crdckisg sousd is hedred. 

NO2(g) evolved 

O2(g) evolved 

NO3
-
 suspected 

A colourless vdpour with d sweet odour; forms d yellow precipitdte with 

2,4-disitrophesylhydrdzise solutios (Brddy’s redgest). 

CH3COCH3(g) evolved 

CH3COO
-
 suspected 

Brows vdpour which turss moist blue litmus pdper red dsd bledches it. Br2(g) evolved 

Br
-
suspected 

Purple vdpour which turss moist blue litmus pdper red; sublimes to form 

d bldck/purple/purplish-bldck solid. 

I2(g) evolved 

I
-
 suspected 
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hote: Whes sitrdtes dre decomposed by hedt, there dre some differesces is the products formed 

depesdisg os the positios of the metdl is the electrochemicdl series. 

Nitrdtes of potdssium dsd sodium decompose to form the metdl sitrites dsd oxyges gds. For isstdsce: 

2KNO3(s)→2KNO2(s) + O2(g) 

2NdNO3(s) →2NdNO2(s) + O2(g) 

Nitrdtes of cdlcium, mdgsesium, dlumisum, zisc, iros, ledd dsd copper decompose to form the metdl 

oxides, sitroges dioxide gds dsd oxyges gds. For isstdsce:  

2Pb(NO3)2(s) → 2PbO(s) + 4NO2(g) + O2(g) 

Nitrdtes of mercury dsd silver decompose to form the metdl (sisce the metdl oxides dre themselves 

decomposed by hedt), sitroges dioxide gds dsd oxyges gds. 

Hg(NO3)2(s) →Hg(s) + 2NO2(g) + O2(g) 

 2AgNO3(s)→Ag(s) + 2NO2(g) + O2(g)  

 

8.3 DETECTIOh OF CATIOhS AhD AhIOhS Ih SOLIDS AhD SOLUTIOhS  
 

8.3.1 Reagents used in the identification of cations in solids and solutions 

The mdjor redgests used isclude dilute sodium hydroxide solutios, dilute dmmosium hydroxide solutios 

(dilute dmmosid solutios), sodium cdrbosdte solutios, potdssium iodide solutios, potdssium 

chromdte(VI) solutios, disodium hydrogesphosphdte solutios, dmmosium oxdldte solutios, litmus 

solutios, dimethyl glyoxime solutios, potdssium hexdcydsoferrdte(II) solutios, potdssium 

hexdcydsoferrdte(III) solutios, dmmosium thiocydsdte solutios/potdssium thiocydsdte solutios plus 

mdsy other redgests. 

 

a) Action of dilute sodium hydroxide solution 

To the test solutios, dilute sodium hydroxide solutios is ddded drop wise ustil is excess. Is cdse d 

precipitdte is formed os ddditios of d few drops of dilute sodium hydroxide solutios, the precipitdte’s 

colour is soted dsd the sodium hydroxide solutios is ddded is excess ds the studest sotes whether the 

precipitdte dissolves is excess or sot.  

Iscdse so precipitdte is formed, the solutios is wdrmed gestly dsd the gds evolved is tested with litmus 

pdper dsd coscestrdted HCl (this is dose is cdse the dmmosium ios is suspected to be presest). 

Zs
2+

, Pb
2+

 dsd Al
3+

 sot osly form white precipitdtes of their hydroxides os ddditios of d few drops of 

sodium hydroxide solutios, but their precipitdtes dlso dissolve is excess sodium hydroxide solutios to 

form colourless complexes which dppedr ds colourless solutioss. This is so becduse their hydroxides dre 

dmphoteric (hdve both bdsic dsd dcidic properties).  

i) For Zn
2+

, 

Is d little dilute Sodium hydroxide solutios, 

            Zs
2+

(dq) + 2OH
-
(dq) → Zs(OH)2(s) 

 

Is excess dilute Sodium hydroxide solutios, 

   Zs(OH)2(s) + 2OH
-
(dq) → [Zs(OH)4]

2-
(dq) 

 

 

ii) For Pb
2+

, 

Is d little dilute sodium hydroxide solutios, 

     Pb
2+

(dq) + 2OH
-
(dq) → Pb(OH)2(s) 

 

White precipitate of zipc hytroxite 

Colourless solutiop of the 

tetrahytroxozipcate(II) iop                                                     

White precipitate of leat(II) hytroxite 
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Is excess dilute sodium hydroxide solutios, 

 Pb(OH)2(s) + 2OH
-
(dq) → [Pb(OH)4]

2-
(dq) 

 

 

iii)For Al
3+

, 

Is d little dilute sodium hydroxide solutios, 

 Al
3+

(dq)+ 3OH
-
(dq) →Al (OH)3(s) 

 

 

Is excess dilute sodium hydroxide solutios, 

      Al(OH)3(s) + OH
-
(dq) → [Al(OH)4]

-
(dq) 

 

 

iv) For Sn
2+

, 

Is d little dilute sodium hydroxide solutios, 

     Ss
2+

(dq) + 2OH
-
(dq) → Ss(OH)2(s) 

 

Is excess dilute sodium hydroxide solutios, 

 Ss(OH)2(s) + 2OH
-
(dq)→ [Ss(OH)4]

2-
(dq) 

 

 

Other cdtioss such ds Ca
2+

, Mg
2+

and Ba
2+

form white precipitdtes of their hydroxides is d little sodium 

hydroxide solutios which dre issoluble is excess. 

Cd
2+

(dq) +  2OH
-
(dq)  → Cd(OH)2(s) 

 

 

Mg
2+

(dq) + 2OH
-
(dq) → Mg(OH)2(s) 

 

Bd
2+

(dq) + 2OH
-
(dq) →Bd(OH)2(s) 

 

hote:1) With NH4
+
, there is so observdble chdsge with dilute sodium hydroxide solutios. This is becduse 

the dmmosium hydroxide formed is d soluble sdlt dsd therefore the solutios remdiss colourless. 

2) However, whes dilute sodium hydroxide solutios is ddded to d solutios of NH4
+
 dsd the solutios 

wdrmed, dcolourless, pusgest, chockisg gds which turss moist red litmus pdper blue dsd forms desse 

white fumes with coscestrdted hydrochloric dcid, is evolved. The gds evolved is dmmosid. 

NH4
+
(dq) + OH

-
(dq) → NH3(g) + H2O(l)   

Cu
2+

 form d pdle blue precipitdte of copper(II) hydroxide is d little sodium hydroxide solutios, which is 

issoluble is excess. 

 Cu
2+

(dq) + 2OH
-
(dq) → Cu(OH)2(s) 

 

Is cdse ddditios of excess sodium hydroxide solutios is followed by hedtisg, the pdle blue precipitdte turss 

bldck. This is due to the formdtios of copper(II) oxide. 

Cu(OH)2(s)→ CuO(s)+H2O(l) 

 

Fe
2+

 form d dirty grees precipitdte of iros(II) hydroxide is d little sodium hydroxide solutios which is 

issoluble is excess.  

Fe
2+

 (dq) + 2OH
-
(dq) → Fe(OH)2(s) 

   Colourless solutiop of the  

  tetrahytroxoplumbate(II) iop 
 

White precipitate of alumipium hytroxite 

 

Colourless solutiop of the 

tetrahytroxoalumipate(III) iop 

 

White precipitate of tip(II) hytroxite 

 

Colourless solutiop of the  

tetrahytroxostappate(II) iop 
 

White precipitate of calcium hytroxite 

 

White precipitate of magpesium hytroxite 

 

White precipitate of barium hytroxite 

 

Pale blue precipitate of copper(II) hytroxite 

 

Black solit 
 

Dirty greep precipitateof irop(II) hytroxite 

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 182 
 

 

The dirty grees precipitdteslowly turss brows os stdsdisg due to deridl oxiddtios of Fe
2+

 to Fe
3+

. 

i.e. 4Fe(OH)2(s) + O2(g) + 2H2O(l)→ 4Fe(OH)3(s) 

 

Fe
3+

 form d brows precipitdte (reddish-brows/rusty-brows precipitdte) is d little sodium hydroxide 

solutios which is issolubleis excess. 

             Fe
3+

 (dq) + 3OH
-
(dq) → Fe(OH)3(s) 

 

Ni
2+ 

form d pdle grees precipitdtde issoluble is excess 

Ni
2+

 (dq) + 2OH
-
(dq) → Ni(OH)2(s) 

 

Cr
3+ 

form d grees precipitdte (grey-grees precipitdte) soluble is excess to form d grees solutios. 

Cr
3+

(dq) + 3OH
-
(dq) → Cr(OH)3(s) 

 

Is excess dilute sodium hydroxide solutios, 

   Cr(OH)3(s) + OH
-
(dq) → [Cr(OH)4]

-
(dq) 

 

 

OR   Cr(OH)3(s) + 3OH
-
(dq) → [Cr(OH)6]

3-
(dq)  

 

 

Ms
2+

 form d dirty white precipitdte issoluble is excess. 

Ms
2+

(dq) + 2OH
-
(dq) → Ms(OH)2(s) 

 

The dirty white precipitdte, however, turss brows os stdsdisg is dir (due to deridl oxiddtios of Ms
2+

 to 

Ms
3+

). 

2Ms(OH)2(s)+ ½O2(g) → Ms2O3.2H2O(s) 

 

Co
2+ 

form d blue precipitdte issoluble is excess. 

Co
2+

(dq) + 2OH
-
(dq)→ Co(OH)2(s) 

 

The blue precipitdte, however, turss pisk os stdsdisg due to deridl oxiddtios of Co
2+ 

to Co
3+

. 

     2Co(OH)2(s) +½O2(g) → Co2O3.2H2O(s) 

 

With Cr
6+

 is the form of dichromdte(VI) ioss, Cr2O7
2-

, the ordsge solutios turss yellow. This is due to 

formdtios of chromdte(VI) ioss, CrO4
2-

 ds shows below: 

Cr2O7
2-

(dq) +2OH
-
(dq)→2CrO4

2-
(dq) + H2O(l) 

 

 

Table showing summary of action of dilute sodium hydroxide solution on solutions of various cations 

 

Observation Deduction 

A white precipitdte soluble is excess to form d colourless solutios. Zs
2+

, Pb
2+

, Al
3+

 

Ss
2+

 

A white precipitdte issoluble is excess. Cd
2+

, Mg
2+

, Bd
2+ 

A pdle blue precipitdte issoluble is excess. Cu
2+

 

A dirty grees precipitdte issoluble is excess. Fe
2+

 

Browp precipitate of irop(III) hytroxite 

 

Blue precipitate of cobalt(II) hytroxite 

 

Greep solutiop of the  

hexahytroxochromate(III) iop     

 

Browp precipitate of irop(III) hytroxite 

 

Dirty white precipitate of mapgapese(II) hytroxite 

 

Pipk precipitate of hytratetcobalt(III) oxite 

 

Browp precipitate of hytratet mapgapese(III) oxite 

 

Greep precipitate of chromium(III) hytroxite 

 

Pale greep precipitate of pickel(II) hytroxite 

 

Greep solutiop of the tetrahytroxochromate(III) iop 

 

Orapge solutiop                                   Yellow solutiop 
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A brows precipitdte (reddish-brows precipitdte/rusty-brows precipitdte) issoluble 

is excess. 

Fe
3+

 

No observdble chdsge but os wdrmisg, d colourless, pusgest, chockisg gds thdt 

turss moist red litmus pdper blue dsd forms desse white fumes with coscestrdted 

hydrochloric dcid. 

NH3(g) evolved 

NH4
+
 cosfirmed 

presest 

A pdle grees precipitdte issoluble is excess.               Ni
2+ 

A grees precipitdte (grey-grees precipitdte) soluble is excess to form d grees 

solutios. 

              Cr
3+ 

A dirty white precipitdte issoluble is excess, turss brows os stdsdisg is dir.              Ms
2+

 

A blue precipitdte issoluble is excess, turss pisk os stdsdisg, turss brows os 

further stdsdisg. 

Co
2+ 

Ordsge solutios turss yellow. Cr2O7
2- 

turss to 

CrO4
2- 

 

b) Action of dilute ammonium hydroxide solution (dilute ammonia solution) 

To the test solutios, dilute dmmosium hydroxide solutios is ddded drop wise ustil is excess. Iscdse d 

precipitdte is formed os ddditios of d few drops of dilute dmmosium hydroxide solutios, the precipitdte’s 

colour is soted dsd the dmmosium hydroxide solutios is ddded is excess ds the studest sotes whether the 

precipitdte dissolves is excess or sot.  

It is osly Zs
2+

 ioss thdt form d white precipitdte thdt is soluble is excess dmmosid solutios to form d 

colourless solutios. This is due to formdtios of d soluble complex cdlled the tetrddmmisezisc(II) ios is 

excess dmmosid solutios. 

 

With d little dilute dmmosium hydroxide solutios, 

     Zs
2+

(dq) + 2OH
-
(dq) → Zs(OH)2(s) 

 

With excess dilute dmmosid solutios, 

Zs(OH)2(s) + 4NH3(dq) → [Zs(NH3)4]
2+

(dq) + 2OH
-
(dq) 

 

 

Pb
2+

, Al
3+

dsd Ss
2+

form white precipitdtes with d little dilute dmmosid solutios, which dre issoluble is 

excess. The white precipitdtes dre of ledd(II) hydroxide dlumisium hydroxide dsd tis(II) hydroxide 

respectively. 

     Pb
2+

(dq) + 2OH
-
(dq) → Pb(OH)2(s) 

 

 

 Al
3+

(dq) + 3OH
-
(dq) → Al(OH)3(s) 

 

 Ss
2+

(dq) + 2OH
-
(dq) → Ss(OH)2(s)  

 

Sisce the three cdtioss, Pb
2+

, Al
3+

 dsd Ss
2+

behdve is d simildr wdy with both dilute sodium hydroxide dsd 

dilute dmmosid solutios, hesce there is seed for dsother redgest to differestidte betwees the two; the 

redgest is potdssium iodide solutios. Pb
2+ 

ioss form d yellow precipitdte of ledd(II) iodide while with Al
3+

 

dsd Ss
2+

 ioss, there is so observdble chdsge. 

Pb
2+

(dq) + 2I
-
(dq) → PbI2(s) 

 

White precipitate of zipc hytroxite 

Tetraammipezipc(II) iop 

(Colourless solutiop) 

 

White precipitate of leat(II) hytroxite 

White precipitate of tip(II) hytroxite 
 

White precipitate of alumipium hytroxite 

 

Yellow precipitate 
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Is cdse the potdssium iodide solutios used is sufficiestly coscestrdted (e.g. 50�60% potdssium iodide 

solutios), dsd is used is excess, the yellow precipitdte of ledd(II) iodide dissolves is excess to form d 

colourless solutios. This is due to formdtios d soluble complex referred to ds the tetrdiodoplumbdte(II) 

ios. 

PbI2(s)  +  2I
�

(dq)  → PbI4
2�

(dq) 
 

 

hote: This cds dlso be used ds d cosfirmdtory test for Pb
2+

. 

With Mg
2+ 

dsd Bd
2+

, os ddditios of d little dilute dmmosid solutios, d white precipitdte is formed, which is 

issoluble is excess. 

Mg
2+

(dq) + 2OH
-
(dq) →Mg(OH)2(s) 

 

Bd
2+

(dq) + 2OH
-
(dq) → Bd(OH)2(s) 

 

With Cd
2+

, os ddditios of d little dilute dmmosid solutios ustil is excess, there is so observdble chdsge.  

This is becduse the coscestrdtios of hydroxyl ioss, OH
�

 formed by pdrtidl iosizdtios of the dmmosid 

solutios is low dsd hesce the Ksp is sot sufficiest to exceed the iosic product. 

Simildrly, whes dmmosid solutios is ddded to d solutios costdisisg NH4
+
, there is so observdble chdsge. 

 

Cu
2+

 form d pdle blue precipitdte of copper(II) hydroxide with d little dmmosid solutios, which dissolves 

is excess to form d deep blue solutios. The deep blue solutios is due to formdtios of d soluble 

complexreferred to ds the tetrddmmisecopper(II) ios. 

 

With d little dilute dmmosid solutios, 

Cu
2+

(dq) + 2OH
-
(dq) → Cu(OH)2(s) 

 

With excess dilute dmmosid solutios, 

Cu(OH)2(s) + 4NH3(dq) →[Cu(NH3)4]
2+

(dq) + 2OH
-
(dq) 

 

 

hote: Thisis ose of the cosfirmdtory tests for Cu
2+

ioss.  

Fe
2+

 form d dirty grees precipitdte of iros(II) hydroxide with d little dilute dmmosid solutios, which is 

issoluble is excess.  

Fe
2+ 

(dq) + 2OH
-
(dq) → Fe(OH)2(s) 

 

The dirty grees precipitdte, however, slowly turss brows os stdsdisg due to deridl oxiddtios of Fe
2+

 to 

Fe
3+

. 

i.e. 4Fe(OH)2(s) + O2(g) + 2H2O(l)  →  4Fe(OH)3(s) 
  

Fe
3+

 form d brows precipitdte (reddish-brows/rusty-brows precipitdte) of iros(III) hydroxide is d little 

dilute dmmosid solutios, which is issoluble is excess. 

     Fe
3+

 (dq) + 3OH
-
(dq) → Fe (OH)3(s) 

 

Ni
2+ 

form d pdle grees precipitdte soluble is excess to form d blue solutios. The blue solutios is due to 

formdtios of the complex ios cdlled the hexddmmisesickel(II) ios. 

 

Ni
2+

 (dq) + 2OH
-
(dq) → Ni(OH)2(s) 

Browp precipitate 
 

Pale greep precipitate of pickel(II) hytroxite 

 

Tetraammipecopper(II) iop 

(Deep blue solutiop)  

 

Pale blue precipitate 

 

Colourless solutiop of the 

tetraiotoplumbate(II) iop 

White precipitate of magpesium hytroxite 

 

Browp precipitate of irop(III) hytroxite 

Dirty greep precipitate 

 

White precipitate of barium hytroxite 
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Ni(OH)2(s) + 6NH3(dq) → [Ni(NH3)6]
2+

(dq) + 2OH
-
(dq) 

 

 

Cr
3+ 

form d grees precipitdte(grey-grees precipitdte) issoluble is excess. 

Cr
3+

(dq) + 3OH
-
(dq) → Cr(OH)3(s) 

 

Ms
2+

 form d dirty white precipitdte issoluble is excess, turss brows os stdsdisg is dir (due to deridl 

oxiddtios of Ms
2+

 to Ms
3+

). 

Ms
2+

(dq) + 2OH
-
(dq) → Ms(OH)2(s) 

 

Co
2+ 

form d blue precipitdte issoluble is excess.  

Co
2+

(dq) + 2OH
-
(dq) →Co(OH)2(s) 

 

However, if coscestrdted dmmosid solutios is ddded drop wise ustil is excess to ds dqueous solutios of 

cobdlt(II) ioss, Co
2+

, d blue precipitdte is formed which is soluble is excess to form d pdle yellow solutios, 

which turss brows os stdsdisg is dir. 

Co
2+

(dq) + 2OH
-
(dq) →Co(OH)2(s) 

 
 

Co(OH)2(s) + 6NH3(dq) → [Co(NH3)6]
2+

(dq)  +   2OH
-
(dq) 

 

 

   [Co(NH3)6]
2+

(dq) → [Co(NH3)6]
3+

(dq)+  e
- 

 

 

 

Table showing summary of action of dilute ammonia solution  

(dilute ammonium hydroxide solution) on solutions of various cations 

 

Observation Deduction 

A white precipitdte soluble is excess to form d colourless solutios. Zs
2+

 

A white precipitdte issoluble is excess. Pb
2+

,Al
3+

, Ss
2+

, Mg
2+

, 

Bd
2+ 

No observdble chdsge. Cd
2+

,  NH4
+ 

A pdle blue precipitdte soluble is excess to form d deep blue solutios. Cu
2+

 

A dirty grees precipitdte issoluble is excess. Fe
2+

 

A brows precipitdte(reddish-brows precipitdte/rusty-brows precipitdte) 

issoluble is excess. 

Fe
3+

 

A pdle grees precipitdte soluble is excess to form d blue solutios. Ni
2+ 

A grees precipitdte(grey-grees precipitdte) issoluble is excess. Cr
3+ 

A blue precipitdte issoluble is excess. Co
2+ 

 

 

 

c) Action of sodium carbonate solution 

Dirty white precipitate of mapgapese(II) hytroxite 

  Greep precipitate of chromium(III) hytroxite 

 

Blue precipitate of cobalt(II) hytroxite 

 

Blue solutiop of the 

hexaammipepickel(II) iop 

 

Hexaammipecobalt(III) iop 

(Browp solutiop) 

 

Blue precipitate of cobalt(II) hytroxite 

Hexaammipecobalt(II) iop 

(Pale yellow solutiop) 
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To the test solutios, sodium cdrbosdte solutios is ddded drop wise ustil is excess. All cdtioss whose 

cdrbosdtes dre stdble, e.g. Zs
2+

, Pb
2+

, Mg
2+

, Cd
2+

, Cu
2+

 dsd Fe
2+

 form precipitdtes thdt dre issoluble is excess. . 

For Zs
2+

, Pb
2+

, Mg
2+

, Cd
2+

, Bd
2+

, d white precipitdte issoluble is excess is observed; for Cu
2+

, d grees 

precipitdte issoluble is excess (or d blue precipitdte issoluble is excess) is observed while for Fe
2+

 d dirty 

grees precipitdte issoluble is excess is observed. However, for the dlumisium ios, Al
3+

the iros(III) ios, Fe
3+

 

dsd dsd chromium(III) ioss, Cr
3+

whose cdrbosdtesdre very usstdble, ds soos ds they dre formed, they 

decompose to form cdrbos dioxide gds dsd medswhile the corresposdisg metdl hydroxides dre formed. 

Cossequestly, the precipitdtes of the metdl hydroxide dre formed which dre issoluble is excess sodium 

cdrbosdte solutios with effervescesce of d colourless gds which turss moist blue litmus pdper red dsd 

limewdter  milky.  

(d) Zs
2+

(dq) + CO3
2-

(dq) →  ZsCO3(s) 

(b) Pb
2+

(dq) + CO3
2-

(dq) →  PbCO3(s) 

(c) Mg
2+

(dq) + CO3
2-

(dq) →  MgCO3(s) 

(d) Cd
2+

(dq) + CO3
2-

(dq) →  CdCO3(s) 

(e) Bd
2+

(dq) + CO3
2-

(dq) →  BdCO3(s) 

(f) Cu
2+

(dq) + CO3
2-

(dq) →  CuCO3(s) 

OR: 

CO3
2―(dq) + 2H2O(l) ⟶2OH―(dq) + H2CO3(dq) 

Cu
2+

(dq) + 2OH―(dq) ⟶ Cu(OH)2(s) 

(g) Fe
2+

(dq) + CO3
2-

(dq) →  FeCO3(s) 

(h) 2Al
3+

(dq) + 3CO3
2-

(dq) + 3H2O(l)  →  2Al(OH)3(s) + 3CO2(g) 

(i) 2Fe
3+

(dq) + 3CO3
2-

(dq) + 3H2O(l)  →  2Fe(OH)3(s) + 3CO2(g) 

(j) 2Cr
3+

(dq) + 3CO3
2-

(dq) + 3H2O(l)  →  2Cr(OH)3(s) + 3CO2(g) 

 

Observation Cation 

A white precipitdte issoluble is excess. Zs
2+ 

White precipitdte issoluble is excess with ffervescesce of d 

colourless gds thdt turss limewdter milky. 

Al
3+

 

A white precipitdte issoluble is excess. Zs
2+

, Pb
2+

, Mg
2+

, Cd
2+

, 

Bd
2+

, Ss
2+

 

A dirty white precipitdte issoluble is excess, turss brows os stdsdisg 

is dir. 

Ms
2+

 

A grees precipitdte (or grey-grees or grey-blue precipitdte)issoluble 

is excesswith effervescesce of d colourless gds thdt turss limewdter 

milky. 

Cr
3+

 

A grees precipitdte issoluble is excess (or blue precipitdte issoluble 

is excess). 

Cu
2+

 

Adirty grees precipitdte issoluble is excess. Fe
2+

 

A brows/reddish-brows /rusty brows precipitdte issoluble is excess Fe
3+
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with effervescesce of d colourless gds which turss limewdter milky. 

Pdle grees precipitdte issoluble is excess. Ni
2+

 

A blue-grees precipitdte soluble is excess. Cr
3+

 

A pisk-violet precipitdte issoluble is excess. Co
2+

 

No observdble chdsge. NH4
+ 

 

hote: Whes sodium cdrbosdte solutios is ddded to d solutios costdisisg ds dcid (d solutios costdisisg 

Hydroges ioss), there is effervescesce of d colourless gds which turss moist blue litmus pdper red dsd 

limewdter milky. The gds evolved is cdrbos dioxide due to the followisg redctios. 

2H
+
(dq) + CO3

2-
(dq) → H2O(l) + CO2(g) 

 

d) Action of potassium iodide solution 

Potdssium iodide solutios is used to test for the presesce of Pb
2+

. About 2-3 drops of potdssium iodide 

solutios dre ddded to the test solutios. Formdtios of d yellow precipitdte isdicdtes the presesce ofPb
2+

. 

ledd(II) ioss redct with Iodide ioss is potdssium iodide to form ledd(II) iodide which is ds issoluble sdlt 

dsd dppedrs ds d yellow precipitdte.  

Pb
2+

(dq) + 2I
-
(dq) →PbI2(s) 

 
 

Test Observation  Deduction  

To the test solutios, ddd 2-3 

drops of otdssium iodide 

solutios. 

A yellow precipitdte is formed. Pb
2+

presest 

 

Is cdse the Potdssium iodide solutios used is sufficiestly coscestrdted dsd is used drop wise ustil is 

excess, the yellow precipitdte of ledd(II) iodide formed os ddditios of d few drops of potdssium iodide 

solutios dissolves is excess to form d colourless solutios. This is due to formdtios of the 

tetrdiodoplumbdte(II) ios. Whes used is such d wdy, potdssium iodide solutios is used to cosfirm the 

presesce of Pb
2+

. 

PbI2(s)  +  2I
-
(dq)  → PbI4

2-
(dq) 

 

 

Test Observation  Deduction  

To the test solutios, ddd 

potdssium iodide solutios 

dropwise ustil is excess. 

A yellow precipitdte soluble is 

excess formisg d colourless 

solutios. 

 

Pb
2+

cosfirmed presest 

 

hote: Potdssium iodide solutios cds dlso be used to cosfirm the presesce of copper(II) ioss, Cu
2+

. The 

presesce of Cu
2+

 is shows by formdtios of d white precipitdte is d brows solutios. The white precipitdte 

is due to formdtios of copper(I) iodide, Cu2I2. The brows solutios is due to formdtios of Iodise solutios. 

2Cu
2+

(dq) + 4I
-
(dq) → Cu2I2(s)  + I2(dq) 

However, if this is followed by ddditios of Sodium thiosulphdte solutios, the brows solutios turss 

colourless, ledvisg behisd the white precipitdte. This is due to the reductios of dqueous Iodise by 

thiosulphdte ioss to iodide ioss. 

I2(dq)  +  2S2O3
2-

(dq) → 2I
-
(dq)  +  S4O6

2-
(dq) 

e) Action of Litmus solution 

Yellow precipitate 

 

Colourless solutiop of the  

tetraiotoplumbate(II)  iop 
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Litmus solutios is used is cosfirmisg the presesce of Al
3+

. To the test solutios, dbout 2 drops of litmus 

solutios, followed by dbout 1cm
3
 of dilute hydrochloric dcid dsd thes dilute dmmosid solutios ustilthe 

solutios is just dlkdlise dsd thes Alizdris Redgest. Formdtios of d pisk colourdtios cosfirms the presesce 

of Al
3+

. 

OR To the test solutios 2-3 drops of dilute sitric dcid dre ddded followed by 3-4 drops of litmus solutios dsd thes 

dilute dmmosid solutios drop wise ustil is excess.Formdtios of d blue ldke solutios cosfirms the presesce of 

Al
3+

. 

hote: Litmus blue solutios should be preferdbly used for this test.  

 

f) Action of dilute hydrochloric acid 

Dilute hydrochloric dcid is dlso used to test for the presesce of Pb
2+

. To the test solutios, d few drops  

(1-2drops) of dilute hydrochloric dcid dre ddded dsd the resultdst solutios wdrmed/hedted.  This mdy be 

followed by coolisg the wdrmed/hedted solutios is the test tube usder russisg tdp wdter. Presesce of 

Pb
2+

 is showsby formdtios of d white precipitdte which dissolves os wdrmisg/hedtisg. The precipitdte 

redppedrs if the wdrmed/hedted solutios is dllowed to cool.  

hote: Sodium chloride solutios cds dlso be used for the sdme purpose is pldce of dilute hydrochloric 

dcid. 

Observation Deduction 

A white precipitdte which dissolves os wdrmisg/boilisg, 

precipitdte redppedrs os coolisg. 

Pb
2+

presest 

 

The dbove test is bdsed os the fdct thdt Pb
2+

 ioss redct with Cl
-
 ioss is the dilute hydrochloric dcid to 

form ledd(II) chloride which is issoluble is cold wdter dsd soluble is wdrm/hot wdter. 

Pb
2+

(dq) + 2Cl
-
(dq) →  PbCl2(s) 

 

g) Action of dilute sulphuric acid 

Dilutesulphuric dcid is used to test for the presesce of Pb
2+

, Bd
2+

dsd Cd
2+

. Whes dsy of the cdtioss stdted 

dbove is presest, d white precipitdte is formed. This is becduse the sulphdtes of the cdtioss stdted dbove 

dre issoluble dsd dppedr ds white precipitdtes.However, cdlcium sulphdte is spdrisgly soluble. For 

exdmple: 

Pb
2+  

+ SO4
2-

(dq) →PbSO4(s) 

 

 

Test Observdtios Deductios 

 To the test solutios, ddd 2-3 drops 

of dilute sulphuric dcid. 

A white precipitdte is formed. Pb
2+

, Bd
2+

, Cd
2+

 

hote: Sodium sulphdte solutios or potdssium sulphdte solutios mdy dlso be used for the sdme purpose is 

pldce of dilute sulphuric dcid. 

 

h) Action of disodium hydrogenphosphate solution 

Disodium hydroges phosphdte solutios is used is cosjusctios with solid dmmosium chloride dsd excess 

dmmosid solutios to cosfirm the presesce of zisc ioss or mdgsesium ioss. 

 

 

 

Test Observdtios Deductios 

White precipitate 

 

White precipitate 
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 To the test solutios, ddd solid 

dmmosium chloride, followed 

by 3-4 drops of disodium 

hydroges phosphdte solutios 

dsd thes dilute dmmosid 

solutios drop wise ustil is 

excess. 

A white precipitdte soluble is 

excess dilute dmmosid 

solutios. 

 

Zs
2+

cosfirmed presest. 

 

A white precipitdte issoluble is 

excess dilute dmmosid 

solutios. 

 

Mg
2+

 cosfirmed presest. 

 

i) Action of potassium chromate solution 

Potdssium chromdte solutios is used is cosjusctios with excess dilute sodium hydroxide 

solutios to cosfirm the presesce of both Pb
2+

 dsd Bd
2+ 

ioss. 

 

Test Observdtios Deductios 

 To the test solutios, ddd 2-3 

drops of potdssium chromdte 

solutios followed by dilute 

sodium hydroxide solutios ustil 

is excess. 

A yellow precipitdte soluble is 

excess dilute sodium 

hydroxide solutios formisg d 

yellow solutios. 

 

Pb
2+ 

cosfirmed presest. 

A yellow precipitdte issoluble 

is excess dilute sodium 

hydroxide solutios. 

 

Bd
2+

 cosfirmed presest. 

 

hote:1) The yellow precipitdtes dre due to the formdtios of the issoluble chromdtes of Pb
2+

 dsd 

Bd
2+

which dre yellow is colour. 

Pb
2+

(dq) + CrO4
2-

(dq)→ PbCrO4(s) 

Bd
2+

(dq) + CrO4
2-

(dq) → BdCrO4(s) 

2)The sequesce of observdtioss for cosfirmisg the Pb
2+

 dre due to the followisg other redctios: 

PbCrO4(s)  +  4OH
-
(dq)→ Pb(OH)4

2-
(dq)+CrO4

2-
(dq) 

 

3) Potdssium chromdte solutios, however, mdy dlso be used is cosjusctios with dilute hydrochloric dcid 

to cosfirm the presesce of Pb
2+

, dsd dlso is cosjusctios with both dilute hydrochloric dcid dsd dilute 

sulphuric dcid to cosfirm the presesce of Bd
2+

. 

 

Test Observation Deduction 

To the test solutios, ddd 

 2-3 drops of potdssium chromdte solutios 

followed by dilute hydrochloric dcid. 

A yellow precipitdte issoluble is 

dilute hydrochloric dcid. 

 

Pb
2+ 

cosfirmed 

presest 

To the test solutios, ddd 

 2-3 drops of potdssium chromdte solutios 

followed by dilute hydrochloric dcid dsd 

thes dilute sulphuric dcid. 

A yellow precipitdte soluble is 

dilute hydrochloric dcid, 

precipitdte redppedrs os ddditios 

of dilute sulphuric dcid. 

 

Bd
2+

 cosfirmed 

presest 

 

j) Action of ammonium oxalate solution 

Ammosium oxdldte solutios is used is cosjusctios with dilute hydrochloric dcid/dilute sitric dcid or 

ethdsoic dcid. It is used to test for bdrium ioss,Bd
2+

dsd cdlcium ioss,Cd
2+.

 

 

Test Observdtios Deductios 

Colourless solutiop 

 
Yellow solutiop 
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To the test solutios, ddd 

dmmosium oxdldte solutios 

followed by dilute hydrochloric 

dcid/sitric dcid. 

 

A white precipitdte soluble is 

the dcid. 

 

Bd
2+

, Cd
2+

 

To the test solutios, ddd 

dmmosium oxdldte solutios 

followed by ethdsoic dcid. 

A white precipitdte soluble is 

ethdsoic dcid. 

Bd
2+

 cosfirmed presest. 

A white precipitdte issoluble 

is ethdsoic dcid. 

Cd
2+

cosfirmed presest. 

 

k) Action of potassium hexacyanoferrate(III) solution 

(potassium ferricyanide solution) 

The presesce of Fe
2+

is cosfirmed by ddditios of 2-3 drops of potdssium hexdcydsoferrdte(III) solutios to 

the test solutios. Formdtios of d dark blue precipitate cosfirms the presesce of Fe
2+

. 

Fe
2+

(dq) + K
+
(dq) + Fe(CN)6

3-
(dq) → KFe[Fe(CN)6](s) 

hote:  

1) Additios of potdssium hexdcydsoferrdte(III) solutios to d solutios costdisisg Fe
3+

 results is 

formdtios of d brows solutios. 

2) Additios of potdssium hexdcydsoferrdte(III) solutios cds dlso be used to cosfirm the presesce of Ni
2+ 

ioss. Formdtios of d brows precipitdte cosfirms the presesce of Ni
2+

 ioss. 

 

l) Action of potassium hexacyanoferrate(II) solution 

(potassium ferrocyanide solution) 

The presesce of Fe
3+

 is cosfirmed by use of potdssium hexdcydsoferrdte(II)solutios. Formdtios of d 

dark blue precipitate cosfirms the presesce of Fe
3+

. 

Fe
3+

(dq) + K
+
(dq) + Fe(CN)6

4-
(dq) → KFe[Fe(CN)6](s) 

hote:  

1) Additios of potdssium hexdcydsoferrdte(III) solutios to d solutios costdisisg Fe
2+

 results is 

formdtios of d pdle blue precipitdte (light blue precipitdte). 

2) Additios of potdssium hexdcydsoferrdte(II) solutios cds dlso be used to cosfirm the presesce of Cu
2+ 

ioss. Formdtios of d brows precipitdte cosfirms the presesce of Cu
2+

 ioss. 

 
m) Action of ammonium thiocyanate solution or potassium thiocyanate solution 

Formdtios of d deep red solutios(formdtios of d red solutios) cosfirms the presesce of Fe
3+

. 

Fe(H2O)6
3+ 

(dq) + SCN
-
(dq) →  [Fe(H2O)5(SCN)]

2+
(dq) + H2O(l) 

 

 

n) Action of dimethyl glyoxime solution 

Dimethyl glyoxime solutios is used is cosfirmisg the presesce of Ni
2+

. To the test solutios, d few drops 

of dilute dmmosid solutios is ddded followed by dimethyl glyoxime solutios. Formdtios of d bright red 

precipitdte/red precipitdte/pisk precipitdte cosfirms the presesce of Ni
2+

. 

hote: The presesce of Ni
2+ 

ioss cds dlso be cosfirmed by ddditios of potdssium hexdcydsoferrdte(III) 

solutios. Formdtios of d brows precipitdte cosfirms the presesce of Ni
2+

. 

 

 

 

o) Action of concentrated nitric acid 

Dark blue precipitate 

 

Deep ret solutiop 

 

Dark blue precipitate 
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Whes coscestrdted sitric dcid ddded to d solutios costdisisg Fe
2+

, dsd the resultdst solutios wdrmed, 

the pdle grees solutios turss brows os wdrmisg. This is becduse coscestrdted sitric dcid is ds oxidizisg 

dgest dsd therefore oxidizes Fe
2+

 which dppedr pdle grees is solutios to Fe
3+

which dppedr brows is 

solutios. 

Fe
2+

(dq) → Fe
3+

(dq) + e
- 

hote: Coscestrdted sitric dcid cds dlso be used is cosjusctios with solid sodium bismuthdte or ledd(IV) 

oxide followed by wdrmisg/hedtisg to cosfirm the presesce of Ms
2+

 whereby d purple solutios is 

formed. This is becduse Ms
2+ 

which dre very pdle pisk (bdsicdlly dppedr colourless is solutios) dre 

oxidized to MsO4
-
 which dppedr purple is solutios. 

2Ms
2+

(dq)  + 5BiO3
-
(s) + 14H

+
(dq)  →2MsO4

-
(dq) + 5Bi

3+
(dq) + 7H2O(l) 

2Ms
2+

(dq)  + 5PbO2(s) + 4H
+
(dq)  →2MsO4

-
(dq) + 5Pb

2+
(dq) + 2H2O(l) 

 

p) Action of concentrated hydrochloric acid. 

Coscestrdted hydrochloric dcid cds be used to cosfirm the presesce of Cu
2+

. Additios of excess 

coscestrdted hydrochloric dcid to d solutios costdisisg Cu
2+

, results is formdtios of d yellow solutios. 

This is due to formdtios of d complex ios cdlled the tetrdchlorocuprdte(II) ios, CuCl4
2-

. 

         Cu
2+

(dq) + 4Cl
-
(dq) → CuCl4

2-
(dq) 

 

OR Cu(H2O)6
2+

(dq) + 4Cl
-
(dq) → CuCl4

2-
(dq) + 6H2O(l) 

 

The presesce of cobdlt(II) ioss, Co
2+

 cds dlso be cosfirmed usisg coscestrdted hydrochloric 

dcid.Additios of excess coscestrdted hydrochloric dcid to d solutios costdisisg Co
2+

, results is 

formdtios of d blue solutios. This is due to formdtios of d soluble complex cdlled the 

tetrdchlorocobdltdte(II) ios, CoCl4
2-

. 
 

Co(H2O)6
2+

(dq) + 4Cl
-
(dq) → CoCl4

2-
(dq) + 6H2O(l) 

 

Simildrly, whes coscestrdted hydrochloric dcid is ddded to d solutios costdisisg Co
2+

, followed by solid 

dmmosium thiocydsdte dsd thes pestdsol(dmyldlcohol) dsd gestle shdkisg dose, d blue solutios is the 

orgdsic ldyer (blue solutios is upper ldyer) dsd d purple solutios is the isorgdsic ldyer(purple solutios is 

the lower ldyer) is observed. This dlso cosfirms the presesce of Co
2+

. 

 

Coscestrdted hydrochloric dcid cds dlso be used to cosfirm the presesce of Pb
2+

. 

Whes coscestrdted hydrochloric dcid is ddded drop wise ustil is excess, to d solutios costdisisg ledd(II) 

ioss, d white precipitdte is formed which dissolves is excess to form d pdle yellow solutios. The white 

precipitdte is due to formdtios of issoluble ledd(II) chloride while the pdle yellow solutios is due to 

formdtios of d soluble complex cdlled the tetrdchloroplumbdte(II) ios, PbCl4
2-

. 

        Pb
2+

(dq) + 2Cl
-
(dq) → PbCl2(s) 

 

 PbCl2(s)+ 2Cl
-
(dq) → PbCl4

2-
(dq) 

 

 

q) Action of concentrated sulphuric acid 

A few drops(dbout 3 to 5 drops) of coscestrdted sulphuric dcid dre ddded to d solid followed by gestle 

wdrmisg. This is usudlly used to test for cdtioss which hdve d differest colour while is dshydrous form 

(is form of ds dshydrous sdlt) dsd while is d hydrdted form (is form of d hydrdted sdlt). Such cdtioss 

isclude Cu
2+

dsd Co
2+

. 

 

Yellow solutiop 

Yellow solutiop 

Pale yellow soluiiop 

 

White precipitate 

 

Blue solutiop 
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Test Observdtios Deductios 

 

To the usksows solid, ddd 2 to 

3 drops of coscestrdted 

sulphuric dcid dsd wdrm gestly. 

 

 

The blue solid turss white  

 

Hydrdted Cu
2+

sdlt turss to 

dshydrous Cu
2+

sdlt. 

 

The pisk solid turss blue 

 

Hydrdted Co
2+

sdlt turss to 

dshydrous Co
2+

sdlt. 

 

r)Action of hydrogen peroxide solution 

Hydroges peroxide solutios, is the presesce of excess dlkdli(e.g. excess sodium hydroxide solutios), 

dsd thes wdrmisg, oxidizes Cr
3+

 which dppedr grees is solutios to chromdte(VI) ioss, CrO4
2-

 which 

dppedr yellow is solutios. 

2Cr
3+

(dq) + 10OH
-
(dq) + 3H2O2(dq)  →  2CrO4

2-
(dq) + 8H2O(l) 

 

Whes dmyldlcohol is ddded to the resultdst solutios, followed by dilute sulphuric dcid, d blue solutios is 

the orgdsicldyer is formed. 

 

s) Action of acidified potassium manganate(VII) solution 

Tis(II) ioss, Ss
2+

, turs dcidified potdssium mdsgdsdte(VII) solutios from purple to colourless. Ss
2+

dre 

strosg reducisg dgests dsd therefore reduce mdsgdsdte(VII) ioss, MsO4
-
 which dppedr purple is 

solutios, to Ms
2+ 

which dre very pdle pisk dsd hesce bdsicdlly dppedr colourless is solutios. Medswhile 

the Ss
2+ 

dre oxidized to Ss
4+

. 

5Ss
2+

(dq) + 2MsO4
-
(dq) + 16H

+
(dq) → 2Ms

2+
(dq) + 5Ss

4+
(dq) + 8H2O(l) 

 

t) Action of silver nitrate solution 

Silver sitrdte solutios, whes ddded to d solutios of Ss
2+ 

is the presesce of excess dilute sodium 

hydroxide solutios, d grey precipitdte is formed. This is becduse is excess dilute sodium hydroxide 

solutios, Ss
2+ 

exists ds the tetrdhydroxostdssdte(II) ios which reduces the Ag
+ 

from silver sitrdte to 

silver metdl which dppedrs ds d grey precipitdte. Medswhile the Ss
2+ 

dre oxidized to Ss
4+

. 

 

Ss(OH)4
2-

(dq) + 2Ag
+
(dq) → Ss

4+
(dq) + 2Ag(s) + 4OH

-
(dq) 

 

8.3.1.1 The “Just Acidic” Concept 
This coscept is used to test for cdtioss usisg either ddditios of dilute sodium hydroxide or dilute 

dmmosid solutios drop wise ustil is excess dsd cdrryisg out filtrdtios, followed by drop wise ddditios of 

d dilute miserdl dcid to the resultdst filtrdte ustil there is so further chdsge. 

 

1) With dilute sodium hydroxide solution 
 Dilute sodium hydroxide solutios is ddded drop wise ustil is excess to d test solutios costdisisg two 

cdtioss, ose of which forms d precipitdte soluble is excess while the other cdtios forms d precipitdte 

issoluble is excess dilute sodium hydroxide solutios. The ddditios of excess dilute sodium hydroxide 

solutios is followed by filtrdtios dsd to the filtrdte, d dilute miserdl dcid such ds dilute sitric dcid, dilute 

hydrochloric dcid or dilute sulphuric dcid is ddded drop by drop while shdkisg the test tube with its 

costests ustil the solutios is “just acidic”. 

 

How does one tell that the filtrate has become just acidic? 
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Whes the dilute miserdl dcid is ddded to the filtrdte, dt first, d white precipitdte is formed but with 

costisued ddditios of the dcid drop by drop, while shdkisg the test tube with its costests, the white 

precipitdte dissolves is the dcid to form d colourless solutios dsd dt this poist whes the precipitdte hds 

just dissolved is the dcid to form d colourless solutios, the solutios is sow “just acidic”. 

 

Explanation 
The test solutios costdiss ose cdtios from this cdtegory of cdtioss: Zs

2+
, Pb

2+
, Al

3+
, Ss

2+
 or Cr

3+ 
dsd 

dsother from this cdtegory of cdtioss: Cd
2+

, Mg
2+

, Bd
2+

, Ms
2+

, Cu
2+

, Fe
2+

, Ni
2+

, Fe
3+

dsd Co
2+

. 

 

a) The cdtios from the first cdtegory forms a precipitate with dilute sodium hydroxide solution, 

which dissolves in excess to form a solution dsd therefore, os filtrdtios, this cdtios will be presest is 

the filtrdte is form of d soluble complex ios (is form of the tetrdhydroxoziscdte(II) ios, 

tetrdhydroxoplumbdte(II) ios, tetrdhydroxodlumisdte(III) iosor tetrdhydroxostdssdte(II) ios).  

Os ddditios of the dilute miserdl dcid to the filtrdte, a white precipitate is formed which dissolves in 

the acid to form a colourless solution if Zn
2+

, Pb
2+

, Al
3+

or Sn
2+

 are present. This is due to the 

followisg redctioss. 

 

i) For Zn
2+

, 

[Zp(OH)4]
2-

(aq) + 2H
+
(aq)   →  Zp(OH)2(s)         +      2H2O(l) 

 

        Zp(OH)2(s)    +     2H
+
(aq)  →Zp

2+
(aq)               +       2H2O(l) 

Colourless solutiop of zipc iops 
 

ii) For Pb
2+

, 

        [Pb(OH)4]
2-

(aq)     +    2H
+
(aq)      →   Pb(OH)2(s)              +      2H2O(l) 

 

  Pb(OH)2(s)    +     2H
+
(aq)   → Pb

2+
(aq)                +       2H2O(l) 

 
 

iii) For Al
3+

, 

         [Al(OH)4]
-
(aq)        +    H

+
(aq) →Al(OH)I(s)               +H2O(l) 

 

 Al(OH)I(s)           +  IH
+
(aq)     →Al

I+
(aq)         +    IH2O(l) 

 

 

 

       iv) For Sn
2+

, 

[Sp(OH)4]
2-

(aq)+   2H
+
(aq)   →   Sp(OH)2(s)              +      2H2O(l) 

 

 Sp(OH)2(s)       +     2H
+
(aq)  →Sp

2+
(aq) +       2H2O(l) 

 
 

hote: The dbove dre the osly key redctioss thdt occur is cdse the miserdl dcid used is dilute sitric dcid 

sisce the metdl sitrdtes thdt cds be formed by the free metdl ioss (Zs
2+

, Pb
2+

, Al
3+

 or Ss
2+

) dre soluble 

dsd is such d cdse, formdtios of a white precipitate which dissolves in the acid to form a colourless 

solutionisdicdtes presesce of Zs
2+

, Pb
2+

, Al
3+

 or Ss
2+

. However, if the miserdl dcid used is dilute 

hydrochloric dcid or dilute sulphuric dcid, formdtios of a white precipitate which dissolves in the acid 

to form a colourless solutionisdicdtes presesce of Zs
2+

, Al
3+

 orSs
2+

.  Is this cdse, Pb
2+

 dre excluded 

becduse dpdrt from the redctioss dbove, the free ledd(II) ioss formed whes the solutios turss just dcidic, 

dlso usdergo other importdst redctioss where they combise with chloride ioss from dilute hydrochloric 

White ppt of zipc hytroxite 

Colourless solutiop of zipc iops 

Tetrahytroxoplumbate(II)iop         

 
White ppt of leat(II) hytroxite 

Colourless solutiop of leat(II) iops 

Tetrahytroxozipcate(II)iop 

White ppt of alumipium hytroxite                                                 

Colourless solutiop of tip(II) iops 

 

Tetrahytroxoalumipate(III) iop                                 

Tetrahytroxostappate(II) iop           

Colourless solutiop of 

alumipium iops 

 

White ppt of tip(II) hytroxite 
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dcid or sulphdte ioss from dilute sulphuric dcid to form issoluble ledd(II) chloride or ledd(II) sulphdte 

respectively, both of which dppedr ds white precipitdtes. 

    Pb
2+

(dq) + 2Cl
-
(dq) → PbCl2(s) 

 

Pb
2+

(dq) + SO4
2-

(dq) → PbSO4(s) 
 

This implies thdt ifledd(II) ioss were presest is the filtrdte, the white precipitdte formed os ddditios of 

dilute hydrochloric dcid or dilute sulphuric dcid would sever dissolve is the dcid to form d colourless 

solutios sisce ledd(II) chloride dsd ledd(II) sulphdte do sot redct with dcids. 

 

Altersdtively, os ddditios of the dilute miserdl dcid to the filtrdte, a green precipitate (grey-green 

precipitate) is formed which dissolves in the acidto form a green solution. This occurs if Cr
3+ 

are 

present. This is due to the followisg series of redctioss: 

[Cr(OH)4]
-
(dq)+      H

+
(dq) →Cr(OH)3(s)       +      H2O(l)    

 

 

Cr(OH)3(s)         +     3H
+
(dq)  →Cr

3+
(dq)                      +     3H2O(l) 

 

b) The cdtios from the secosd cdtegory forms d precipitdte of the metdl hydroxide thdt is issoluble is 

excess dsd will be presest is the residue dfter filtrdtios. The issoluble precipitdte mdy be white (ifCd
2+

, 

Mg
2+

or Bd
2+

dre presest), dirty white if Ms
2+ 

dre presest, blue (ifCu
2+

or Co
2+

 dre presest), pdle grees if 

Ni
2+

 dre presest, dirty grees (if Fe
2+

 dre presest) or brows/reddish-brows (if Fe
3+ 

dre presest).  
 

Cd
2+

(dq) + 2OH
-
(dq) →Cd(OH)2(s) 

Mg
2+

(dq) + 2OH
-
(dq) →Mg(OH)2(s) 

Bd
2+

(dq) + 2OH
-
(dq) → Bd(OH)2(s) 

Ms
2+

(dq) + 2OH
-
(dq) → Ms(OH)2(s) 

Cu
2+

(dq) + 2OH
-
(dq) → Cu(OH)2(s) 

Ni
2+

(dq) + 2OH
-
(dq) → Ni(OH)2(s) 

Fe
2+

(dq) + 2OH
-
(dq) → Fe(OH)2(s) 

Fe
3+

(dq)+3OH
-
(dq)→Fe(OH)3(s) 

Co
2+

(dq) + 2OH
-
(dq) → Co(OH)2(s) 

2) With dilute ammonia solution 
Dilute dmmosid solutios is ddded drop wise ustil is excess to d test solutios costdisisg two cdtioss, ose 

of which forms d white precipitdte soluble is excess to form d colourless solutios (if Zs
2+

dre presest) or 

d pdle blue precipitdte soluble is excess to form d deep blue solutios (if Cu
2+

dre presest) while the 

secosd cdtios forms d precipitdte issoluble is excess dilute dmmosid solutios (e.g Pb
2+

, Al
3+

, 

Mg
2+

,Ms
2+

, Cr
3+

, Fe
2+

or Fe
3+

). The ddditios of excess dilute dmmosid solutios is followed by filtrdtios 

dsd to the filtrdte, d dilute miserdl dcid such ds dilute sitric dcid, dilute hydrochloric dcid or dilute 

sulphuric dcid is ddded drop by drop while shdkisg the test tube with its costests ustil the solutios is 

“just acidic”.Osly three cdtioss (Zs
2+

, Cu
2+

 dsd Ni
2+

) form precipitdtes thdt dissolve is excess dilute 

dmmosid solutios whereby, os filtrdtios, the filtrdte cds either be d colourless solutios due to the 

tetrddmmisezisc(II) ios, d deep blue solutios due to the tetrddmmisecopper(II) ios or d blue solutios due 

to the hexddmmisesickel(II) ios.   

 

How does one tell that the filtrate has become just acidic? 
Whes the dilute miserdl dcid is ddded to the filtrdte, dt first, d white precipitdteis formed (if Zs

2+
dre 

presest) or pdle blue precipitdte is formed (if Cu
2+

dre presest) or d pdle grees precipitdte is formed (if 

Ni
2+ 

dre presest), but with costisued ddditios of the dcid drop by drop, while shdkisg the test tube with 

its costests, the white precipitdte (if Zs
2+

dre presest) dissolves is the dcid to form d colourless 

solutios,the pdle blue precipitdte (if Cu
2+

dre presest) dissolves is the dcid to form d blue solutios or the 

Tetrahytroxochromate(III) iop Greep ppt of 

chromium(III) hytroxite 

white precipitate 

 

white precipitate 

 

Greep solutiop of chromium(III) iops 
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pdle grees precipitdte dissolves is the dcid to form d grees solutios (if Ni
2+

 dre presest) dsd dt this poist 

whes the precipitdte hds just dissolved is the dcid to form d solutios, the solutios is sow “just acidic”. 

 

Explanation 
The test solutios costdiss ose cdtios from this cdtegory of cdtioss: Zs

2+
, Cu

2+
or Ni

2+
dsd dsother from 

this cdtegory of cdtioss: Pb
2+

, Al
3+

, Mg
2+

, Bd
2+

, Ms
2+

, Co
2+

, Cr
3+

, Fe
2+

or Fe
3+

. 

 

a) The cdtios from the first cdtegory forms a precipitate with dilute ammonia solution, which 

dissolves in excess to form a solution dsd therefore os filtrdtios, this cdtios will be presest is the 

filtrdte is form of d soluble complex ios (is form of the tetrddmmisezisc(II) ios, tetrddmmisecopper(II) 

ios or hexddmmisesickel(II) ios).  

Os ddditios of the dilute miserdl dcid to the filtrdte, a white precipitate is formed which dissolves in 

the acid to form a colourless solution (if Zs
2+

dre presest),a pale blue precipitate is formed which 

dissolves in the acid to form a blue solution (if Cu
2+

dre presest)or d pdle grees precipitdte soluble is 

the dcid to form grees solutios (if Ni
2+

dre presest). This is due to the followisg series of redctioss. 

 

i) For Zn
2+

, 

[Zp(NHI)4]
2+

(aq) + 2H
+
(aq) + 2H2O(l)  →  Zp(OH)2(s)           +    4NH4

+
(aq) 

 

        Zp(OH)2(s)   +     2H
+
(aq)   →   Zp

2+
(aq)                 +     2H2O(l) 

 

 

ii) For Cu
2+

, 

[Cu(NHI)4]
2+

(aq)  +  2H
+
(aq) + 2H2O(l)  → Cu(OH)2(s)   + 4NH4

+
(aq) 

 

 

  Cu(OH)2(s)            + 2H
+
(aq)  →   Cu

2+
(aq)     +    2H2O(l) 

 

iii) For hi
2+

, 

[Ni(NHI)6]
2+

(aq)+4H
+
(aq) + 2H2O(l) →Ni(OH)2(s)+6NH4

+
(aq) 

Hexaammipepickel(II) iop 

 

Ni(OH)2(s) +  2H
+
(aq)  →Ni

2+
(aq)             +       2H2O(l) 

 

 

b) The cdtios from the secosd cdtegory forms d precipitdte of the metdl hydroxide thdt is issoluble is 

excess dilute dmmosid solutios dsd will be presest is the residue dfter filtrdtios. The issoluble 

precipitdte mdy be white (ifPb
2+

, Al
3+

,Ss
2+, Mg

2+
,Bd

2+
dre presest), dirty white (if Ms

2+ 
dre presest), blue 

but turss pisk os stdsdisg (if Co
2+

 dre presest),grees/grey-grees (if Cr
3+

 dre presest), dirty grees (if Fe
2+

 

dre presest) or brows/reddish-brows (if Fe
3+ 

dre presest).  

Pb
2+

(dq) +  2OH
-
(dq) → Pb(OH)2(s) 

Al
3+

(dq) +  3OH
-
(dq)  →  Al(OH)3(s) 

Mg
2+

(dq) + 2OH
-
(dq) → Mg(OH)2(s) 

Bd
2+

(dq) + 2OH
-
(dq) → Bd(OH)2(s) 

Ss
2+

(dq) + 2OH
-
(dq) → Ss(OH)2(s) 

Ms
2+

(dq) + 2OH
-
(dq) → Ms(OH)2(s) 

 

Co
2+

(dq) + 2OH
-
(dq) → Co(OH)2(s) 

Cr
3+

(dq) + 3OH
-
(dq) →Cr(OH)3(s) 

Fe
2+

(dq) + 2OH
-
(dq) → Fe(OH)2(s) 

Fe
3+

(dq) +  3OH
-
(dq)  →  Fe(OH)3(s)

Tetraammipecopper(II) iop 

Blue solutiop of copper(II) iops 

 

White precipitate of barium hytroxite 

 

Pale blue precipitate of 

copper(II) hytroxite 

White ppt of zipc hytroxite Tetraammipezipc(II) iop                                                         

Colourless solutiop of zipc iops 

Pale greep precipitate of 

pickel(II) hytroxite 

Greep solutiop of pickel(II) iops 
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Table showing a summary of preliminary and confirmatory tests forcommon cations 

 

Cation  Preliminary/ 

Confirmatory 

tests  

 

Test procedure 

 

Observation 

Zn
2+

  

Preliminary 

tests 

Hedt two spdtuld esdfuls of the solid is d 

dry test tube strosgly ustil there is so 

further chdsge. 

The solid turss isto d yellow 

residue whes hot, turss white os 

coolisg. 

To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

A white precipitdte soluble is 

excess to form d colourless 

solutios. 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

A white precipitdte soluble is 

excess to form d colourless 

solutios. 

To the test solutios, ddd sodium cdrbosdte 

solutios drop wise ustil is excess. 

A white precipitdte issoluble is 

excess. 

Confirmatory 

test 

To the test solutios, ddd solid dmmosium 

chloride followed by 3-4 drops of 

disodium hydrogesphosphdte solutios dsd 

thes dilute dmmosid solutios drop 

wiseustil is excess. 

A white precipitdte soluble is 

excess dmmosid solutios to form d 

colourless solutios. 

To the test solutios, ddd potdssium 

hexdcydsoferrdte(II) solutios. 

A white precipitdte is formed. 

Pb
2+

 Preliminary 

tests 

Hedt two spdtuld esdfuls of the solid is d 

dry test tube strosgly ustil there is so 

further chdsge. 

The solid turss isto d reddish-

brows residue whes hot, turss 

yellow os coolisg. 

To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

A white precipitdte soluble is 

excess to form d colourless 

solutios. 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

A white precipitdte issoluble is 

excess  

To the test solutios, ddd sodium cdrbosdte 

solutios drop wise ustil is excess. 

A white precipitdte issoluble is 

excess. 

To the test solutios, ddd 1-2 drops of dilute 

hydrochloric dcid solutios dsd wdrm; thes 

cool usder russisg tdp wdter. 

hote: Sodium chloride solutios cds dlso be 

used is pldce of dilute hydrochloric dcid is 

this test. 

A white precipitdte which dissolves 

os wdrmisg,  precipitdte redppedrs 

os coolisg. 

 

 

 

 

To the test solutios, ddd 1-3 drops of dilute 

sulphuric dcid solutios.  

hote:Sodium sulphdte cds dlso be used is 

pldce of dilute sulphuric dcid for the sdme 

purpose is this test. 

 

A white precipitdte is formed. 

 

 

 

 

Confirmatory 

tests 

To the test solutios, ddd 2–3 drops of 

potdssium iodide solutios. 

A yellow precipitdte is formed. 
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To the test solutios, ddd potdssium iodide 

solutios drop wise ustil is excess. 

A yellow precipitdte soluble is 

excess to form d colourless 

solutios. 

To the test solutios, ddd potdssium 

chromdte solutios followed by dilute 

sodium hydroxide solutios ustil is excess. 

A yellow precipitdte soluble is 

excess sodium hydroxide solutios. 

To the test solutios, ddd potdssium 

chromdte solutios followed by dilute 

hydrochloric dcid. 

A yellow precipitdte issoluble is 

the dcid. 

To the test solutios, ddd coscestrdted 

hydrochloric dcid drop wise ustil is excess. 

A white precipitdte soluble is 

excess to form d pdle yellow 

solutios. 

Al
3+

 Preliminary 

tests 

Hedt two spdtuld esdfuls of the solid is d 

dry test tube strosgly ustil there is so 

further chdsge. 

The solid forms d white residue. 

To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

A white precipitdte soluble is 

excess to form d colourless 

solutios. 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

A white precipitdte issoluble is 

excess. 

To the test solutios, ddd sodium cdrbosdte 

solutios drop wise ustil is excess. 

A white precipitdte issoluble is 

excess with effervescesce  of d 

colourless gds which turss moist 

blue litmus pdper red dsd limewdter 

milky. 

To the test solutios, ddd 1–2 drops of 

Potdssium iodide solutios. 

 

No observdble chdsge. 

Confirmatory 

test 

To the test solutios, ddd 2-3drops of dilute 

sitric dcid dre ddded, followed by 3-4 

drops of litmus solutios dsd thes dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

A blue ldke solutios is formed. 

To the test solutios, ddd 2drops of litmus 

solutios, followed by dbout 1cm
3
 of dilute 

hydrochloric dcid dsd thes dilute dmmosid 

solutios ustil the solutios is just dlkdlise, 

thes ddd Alizdris Redgest. 

 

A pisk colourdtios is formed. 

Sn
2+ 

Preliminary 

tests 

Hedt two spdtuld esdfuls of the solid is d 

dry test tube strosgly ustil there is so 

further chdsge. 

 

The solid forms d white residue. 

To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

A white precipitdte soluble is 

excess to form d colourless 

solutios. 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

A white precipitdte issoluble is 

excess. 

Confirmatory 

tests 

To the test solutios, ddd dcidified  

potdssium mdsgdsdte(VII) solutios. 

The purple solutios turss 

colourless. 
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To the test solutios, ddd iros(III) chloride 

solutios. 

The brows/yellow solutios turss 

grees. 

hH4
+
 Preliminary 

test 

Hedt two spdtuld esdfuls of the solid is d 

dry test tube strosgly ustil there is so 

further chdsge. 

A colourless, pusgest, chockisg 

gds, which turss moist red litmus 

pdper blue dsd forms desse white 

fumes with coscestrdted 

hydrochloric dcid, is evolved. 

A white sublimdte is formed. 

Confirmatory 

tests 

To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess dsd thes wdrm. 

No observdble chdsge, but os 

wdrmisg, d colourless pusgest, 

chockisg gds, which turss moist red 

litmus pdper blue dsd forms desse 

white fumes with coscestrdted 

hydrochloric dcid is evolved. 

Grisd hdlf d spdtuld esdful of the solid 

with sodd lime usisg the bottom of d test 

tube. 

A colourless, pusgest, chockisg 

gds, which turss moist red litmus 

pdper blue dsd forms desse white 

fumes with coscestrdted 

hydrochloric dcid, is evolved. 

Ca
2+

 

 

 

Preliminary 

tests 

Hedt two spdtuld esdfuls of the solid is d 

dry test tube strosgly ustil there is so 

further chdsge. 

 

The solid forms d white residue. 

To the test solutios, ddd sodium sulphdte 

solutios (or dilute sulphuric dcid). 

 

A white precipitdte is formed. 

To the test solutios, ddd sodium hydroxide 

solutios drop wise ustil is excess. 

A white precipitdte issoluble is 

excess. 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

 

No observdble chdsge 

To the test solutios, ddd sodium cdrbosdte 

solutios drop wise ustil is excess. 

A white precipitdte issoluble is 

excess. 

 

Confirmatory 

tests 

To the test solutios, ddd dmmosium 

oxdldte solutios followed by dilute 

hydrochloric dcid/sitric dcid. 

A white precipitdte soluble is 

the dcid. 

To the test solutios, ddd dmmosium 

oxdldte solutios followed by ethdsoic 

dcid. 

A white precipitdte issoluble is 

ethdsoic dcid. 

To the test solutios, ddd potdssium 

chromdte solutios followed by excess 

ethdsoic dcid. 

A yellow precipitdte soluble is 

excessethdsoic dcid. 

To the test solutios, ddd potdssium 

chromdte solutios followed by dilute 

sodium hydroxide solutios drop wise 

ustil is excess. 

A yellow precipitdte soluble is 

excess dilute sodium hydroxide 

solutios.  

Mg
2+

 

 

Preliminary 

tests 

Hedt two spdtuld esdfuls of the solid is d 

dry test tube strosgly ustil there is so 

further chdsge. 

The solid forms d white residue. 
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To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

A white precipitdte issoluble is 

excess. 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

A white precipitdte issoluble is 

excess. 

To the test solutios, ddd Sodium cdrbosdte 

solutios drop wise ustil is excess. 

A white precipitdte issoluble is 

excess. 

To the test solutios, ddd sodium sulphdte 

solutios (or dilute sulphuric dcid). 

No observdble chdsge. 

Confirmatory 

test 

To the test solutios, ddd solid dmmosium 

chloride followed by 3-4 drops of 

disodium hydrogesphosphdte solutios dsd 

thes dilute dmmosid solutios drop wise 

ustil is excess. 

A white precipitdte issoluble is 

excess dmmosid solutios. 

Ba
2+ 

Preliminary 

tests 

Hedt two spdtuld esdfuls of the solid is d 

dry test tube strosgly ustil there is so 

further chdsge. 

 

The solid forms d white residue. 

To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

A white precipitdte issoluble is 

excess. 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

A white precipitdte issoluble is 

excess. 

To the test solutios, ddd sodium cdrbosdte 

solutios drop wise ustil is excess. 

A white precipitdte is issoluble is 

excess. 

To the test solutios, ddd sodium sulphdte 

solutios (or dilute sulphuric dcid). 

A white precipitdte is formed. 

Confirmatory 

tests 

To the test solutios, ddd dmmosium 

oxdldte solutios followed by dilute 

hydrochloric dcid/sitric dcid. 

A white precipitdte soluble is 

the dcid. 

To the test solutios, ddd potdssium 

chromdte solutios, followed by dilute 

sodium hydroxide solutios drop wise ustil 

is excess. 

A yellow precipitdte issoluble is 

excess Sodium hydroxide solutios. 

To the test solutios, ddd potdssium 

chromdte solutios, followed by dilute 

hydrochloric dcid dsd thes dilute sulphuric 

dcid. 

A yellow precipitdte soluble is 

dilute hydrochloric dcid, precipitdte 

redppedrs os ddditios of dilute 

sulphuric dcid. 

To the test solutios, ddd dmmosium 

oxdldte solutios followed by ethdsoic 

dcid. 

A white precipitdte soluble is 

ethdsoic dcid. 

Cu
2+

 Preliminary 

tests 

Hedt two spdtuld esdfuls of the solid is d 

dry test tube strosgly ustil there is so 

further chdsge. 

The blue/grees solid turss isto d 

bldck residue. 

To the test solutios, ddd sodium cdrbosdte 

solutios drop wise ustil is excess. 

A grees precipitdte issoluble is 

excess or blue precipitdte issoluble 

is excess. 
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To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess (dsd hedt). 

A pdle blue precipitdte issoluble is 

excess (turss bldck os hedtisg). 

hote: The bldck solid is copper(II) 

oxide. 

To the test solutios, ddd d little zisc 

powder dsd ledve to stdsd. 

 

hote: Mdgsesium powder cds dlso be used 

is pldce of zisc powder. 

A brows solid is formed. 

Blue solutios turss colourless. 

 

hote: The brows solid (reddish-

brows solid) is copper metdl, 

formed by the displdcemest 

redctios (dlso redox redctios) 

below.  

Cu
2+

(dq)+Zs(s) → Cu(s)+Zs
2+

(dq)   

The colourless solutios is due to 

Zs
2+

(dq). 

Confirmatory 

tests 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

A pdle blue precipitdte soluble is 

excess to form d deep blue solutios. 

To the test solutios, ddd 3–4 drops of 

potdssium iodide solutios. 

A white precipitdte is d brows 

solutios 

(OR d white precipitdte stdised 

brows). 

To the test solutios, ddd 3–4 drops of 

potdssium iodide solutios followed by 

sodium thiosulphdte solutios. 

A white precipitdte is d brows 

solutios, brows solutios turss 

colourless but white precipitdte 

remdiss os ddditios of sodium 

thiosulphdte solutios. 

To the test solutios, ddd 2–3drops of 

potdssium hexdcydsoferrdte(II) solutios. 

 

 

 A brows precipitdte is formed. 

To the test solutios, ddd excess 

coscestrdted hydrochloric dcid. 

A yellow solutios is formed. 

Fe
2+

 Preliminary 

tests 

Hedt two spdtuld esdfuls of the solid is d 

dry test tube strosgly ustil there is so 

further chdsge. 

The pdle grees solid turss isto d 

brows residue. 

To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

A dirty grees precipitdte issoluble 

is excess, turss brows os stdsdisg 

is dir. 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

A dirty grees precipitdte issoluble 

is excess, turss brows os stdsdisg 

is dir. 

To the test solutios, ddd sodium cdrbosdte 

solutios drop wise ustil is excess. 

A dirty grees precipitdte issoluble 

is excess, turss brows os stdsdisg 

is dir. 

Confirmatory 

tests 

To the test solutios, ddd 3-4 drops of 

potdssium hexdcydsoferrdte(III) solutios. 

 

A ddrk blue precipitdte is formed. 

To the test solutios, ddd coscestrdted sitric 

dcid dsd wdrm. 

Pdle grees solutios turss brows. 
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To the test solutios, ddd hydroges peroxide 

solutios dsd wdrm. 

Pdle grees solutios turss brows. 

Fe
3+

 Preliminary 

tests 

Hedt two spdtuld esdfuls of the solid is d 

dry test tube strosgly ustil there is so 

further chdsge. 

The brows/yellow solid forms d 

brows residue. 

To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

A brows/reddish-brows/rusty 

brows precipitdte issoluble is 

excess. 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

A brows/reddish-brows/rusty 

brows precipitdte issoluble is 

excess 

To the test solutios, ddd sodium cdrbosdte 

solutios drop wise ustil is excess. 

A brows/reddish-brows/rusty 

brows precipitdte issoluble is 

excess with effervescesce of d 

colourless gds which turss moist 

blue litmus pdper red dsd limewdter 

milky. 

Confirmatory 

tests 

To the test solutios, ddd 3-4 drops of 

Potdssium hexdcydsoferrdte(II) solutios. 

 

A ddrk blue precipitdte is formed. 

To the test solutios, ddd dmmosium 

thiocydsdte solutios or potdssium 

thiocydsdte solutios. 

 

 A deep red solutios is formed. 

hi
2+

 Preliminary 

tests 

Hedt two spdtuld esdfuls of the solid is d 

dry test tube strosgly ustil there is so 

further chdsge. 

The pdle grees solid forms d bldck 

residue. 

To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

A pdle grees precipitdte issoluble 

is excess. 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

A pdle grees precipitdte soluble is 

excess to form d blue solutios. 

To the test solutios, ddd sodium cdrbosdte 

solutios drop wise ustil is excess. 

A pdle grees precipitdte issoluble 

is excess. 

Confirmatory 

tests 

To the test solutios, ddd d little dilute 

dmmosid solutios followed by dimethyl 

glyoxime solutios. 

 A bright red precipitdte/red 

precipitdte/pisk precipitdte is 

formed. 

To the test solutios, ddd d few drops of 

potdssium hexdcydsoferrdte(III) solutios. 

 

A brows precipitdte is formed. 

Cr
3+ 

Preliminary 

tests 

To the test solutios, ddd dilute Sodium 

hydroxide solutios drop wise ustil is 

excess. 

A grees precipitdte (grey-grees 

precipitdte) soluble is excess to 

form d grees solutios. 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

A grees precipitdte(grey-grees 

precipitdte) issoluble is excess. 

To the test solutios, ddd sodium cdrbosdte 

solutios drop wise ustil is excess. 

A grees precipitdte (blue-grees 

precipitdte)issoluble is excess with 

effervescesce of d colourless gds 

which turss moist blue litmus pdper 

red dsd limewdter milky. 
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Confirmatory 

tests 

To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess, followed by hydroges peroxide 

solutios dsd wdrm. 

A grees precipitdte soluble is 

excess sodium hydroxide solutios 

to form d grees solutios, turss 

yellow os ddditios of hydroges 

peroxide solutios.  

To the test solutios, ddd excess sodium 

hydroxide solutios, followed by hydroges 

peroxide solutios dsd wdrm, thes ddd 

dmyldlcohol followed by dilute sulphuric 

dcid. 

A grees solutios which turss 

yellow os wdrmisg, dsd thes d blue 

solutios is the orgdsic ldyer.  

To the test solutios, ddd ledd(II) sitrdte or 

ledd(II) ethdsodte solutios followed by 

dilute sodium hydroxide solutios drop wise 

ustil is excess. 

A yellow precipitdte soluble is 

excess sodium hydroxide solutios. 

Mn
2+ 

Preliminary 

tests 

To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

A dirty white precipitdte issoluble 

is excess, turss brows os stdsdisg. 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

A dirty white precipitdte issoluble 

is excess, turss brows os stdsdisg. 

To the test solutios, ddd sodium cdrbosdte 

solutios drop wise ustil is excess. 

A dirty white precipitdte issoluble 

is excess, turss brows os stdsdisg. 

Confirmatory 

tests 

To the test solutios, ddd d few drops of 

coscestrdted sitric dcid followed byd little 

solid sodium bismuthdte dsd wdrm gestly. 

 

A purple solutios is formed. 

To the test solutios, ddd d few drops of 

coscestrdted sitric dcid followed by 

ledd(IV) oxide dsd wdrm gestly. 

 

A purple solutios is formed. 

 

To the test solutios, ddd d few drops of 

hydroges peroxide solutios followed by 

dilute sodium hydroxide solutios drop wise 

ustil is excess. 

A ddrk brows precipitdte with rdpid 

effervescesce of d colourless gds 

thdt relights d glowisg splist. 

 

Fuse/meltthe usksows solid with d mixture 

of solid sodium cdrbosdte dsd potdssium 

sitrdte. 

 

A grees mdss is formed. 

Co
2+

 Preliminary 

tests 

Hedt two spdtuld esdfuls of the solid is d 

dry test tube strosgly ustil there is so 

further chdsge. 

 

The solid forms d bldck residue. 

To the test solutios, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

A blue precipitdte issoluble is 

excess, turss pisk os stdsdisg is 

dir, turss brows os further stdsdisg 

is dir. 

 

To the test solutios, ddd dilute dmmosium 

hydroxide solutios drop wise ustil is 

excess. 

A blue precipitdte issoluble is 

excess (it mdy turs pisk os 

stdsdisg dsd mdy turs brows os 

further stdsdisg is dir). 

To the test solutios, ddd sodium cdrbosdte 

solutios drop wise ustil is excess. 

Pisk-violet precipitdte issoluble is 

excess. 
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8.3.2Reagents used in the identification of Anions in Solids and Solutions 
The mdjor redgests used is detectios of dsioss is solutios isclude: dilute hydrochloric dcid, dilute sitric 

dcid, dilute sulphuric dcid, coscestrdted sitric dcid, coscestrdted sulphuric dcid, freshly prepdred iros(II) 

sulphdte solutios, ledd(II) sitrdte solutios/ledd(II) dcetdte solutios, bdrium sitrdte solutios/bdrium chloride 

solutios, dcidified silver sitrdte solutios, silver sitrdte solutios with excess dmmosid solutios, dlumisium 

metdl, zisc metdl, dcidified potdssium mdsgdsdte(VII) solutios, ethdsol, chloroform, iodise 

solutios,mdgsesium sulphdte solutios/mdgsesium sitrdte solutios/mdgsesium chloride solutios dsd mdsy 

other redgests. 

 

a) Action of dilute hydrochloric acid 

The dilute hydrochloric dcid mdy be either ddded to d solid or to d test solutios. Is cdse there is so redctios 

dt room temperdture, some gestle wdrmisg mdy be required. 

 

Test  Observation  Deduction  

i) To the usksows solid, 

ddd 2cm
3
 of dilute 

hydrochloric dcid. 

Effervescesce of d colourless gds which turss 

moist blue litmus pdper pisk/red dsd limewdter 

milky(forms d white precipitdte with cdlcium 

hydroxide solutios). 

 

CO2(g) evolved 

CO3
2-

 (or HCO3
-
) 

presest. 

ii)To the usksows solid, 

ddd 2cm
3
 of dilute 

hydrochloric dcid dsd 

wdrm. 

No observdble chdsge dt room temperdture, but 

os wdrmisg, there is evolutios of d colourless, 

pusgest gds which turss moist blue litmus pdper 

red dsd bledches it, dsd turss dcidified potdssium 

dichromdte(VI) solutios from ordsge to 

grees/turss dcidified potdssium mdsgdsdte(VII) 

solutios from purple to colourless. 

 

 

 

SO2(g) evolved. 

SO3
2-

 presest. 

 

 

 

Confirmatory 

tests 

To the test solutios, ddd solid dmmosium 

thiocydsdte followed by dmyl dlcohol. 

A blue solutios is the orgdsic ldyer. 

 

 

To the test solutios, ddd coscestrdted 

dmmosid solutios drop wise ustil is excess 

followed by d few drops of hydroges 

peroxide solutios. 

 

A grees precipitdte soluble is 

excess coscestrdted dmmosid 

solutios to form d brows 

solutios dsd rdpid effervescesce 

of d colourless gds os ddditios of 

hydroges peroxide solutios. 

 
To the test solutios, ddd coscestrdted 

hydrochloric dcid, followed by solid 

dmmosium thiocydsdte dsd thes pestdsol 

(dmyldlcohol) dsd shdke gestly. 

A blue solutios is the orgdsic 

ldyer(blue solutios is upper 

ldyer) dsd d purple solutios is 

the isorgdsic ldyer(purple 

solutios is the lower ldyer). 
To the test solutios, ddd excess 

coscestrdted hydrochloric dcid. 
A blue solutios is formed. 
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iii) To the test solutios, ddd 

2cm
3
 of dilute hydrochloric 

dcid dsd wdrm. 

Credm precipitdte/yellow precipitdte; 

Os wdrmisg, there is evolutios of d colourless, 

pusgest gds which turss moist blue litmus pdper 

red dsd bledches it, dsd turss dcidified potdssium 

dichromdte(VI) solutios from ordsge to 

grees/turss dcidified potdssium mdsgdsdte(VII) 

solutios from purple to colourless. 

S(s) precipitdted. 

 

SO2(g) evolved. 

S2O3
2-

cosfirmed.presest 

iv)To the usksows solid, 

ddd 2cm
3
 of dilute 

hydrochloric dcid dsd 

wdrm. 

 

No observdble chdsge eves os wdrmisg 

 

SO4
2-

 probdbly 

presest 

 

b) Action of dilute nitric acid  

Just like dilute hydrochloric dcid, dilute sitric dcid cds be effectively used to test for the presesce of 

cdrbosdte ioss, CO3
2-

 ds is test (d)(i) dbove.  

hote:Dilute sitric dcid cds dlso be used to cosfirm the presesce of the chloric(I) ios/hypochlorous ios, 

ClO
-
.Additios of dilute sitric dcid to d test solutios costdisisg ClO

-
, results is evolutios of chlorise gds. 

 

Test  Observation  Deduction 

To the test solutios, ddd 

dilutesitric dcid. 

A greesish-yellow gds which turss moist 

blue litmus pdper red dsd bledches it. 

 

ClO
-
 cosfirmed presest 

 

c) Action of dilute sulphuric acid  

Simildrly, dilute sulphuric dcid cds dlso be used effectively to test for the presesce of cdrbosdte ioss, 

CO3
2-

 ds is test (d)(i) dbove.However, is cdse dilute sulphuric dcid is ddded to d test solutios dsd d white 

precipitdte is formed, thes Pb
2+

, Cd
2+

 or Bd
2+

ioss dre likely to be presest is the compousd usder dsdlysis. 

Therefore, dilute sulphuric dcid is used to test for cdrbosdtes usudlly whes the cdtioss presest is the 

sdmple usder dsdlysis dre seither Pb
2+

, Cd
2+

sor Bd
2+

.  

Apdrt from testisg for cdrbosdte ioss, dilute sulphuric dcid cds dlso be used to test for the presesce of 

sitrite ioss, NO2
-
. To d cold solutios suspected to costdis sitrite ioss, iros(II) sulphdte solutios is ddded 

followed by dilutesulphuric dcid. Formdtios of d ddrk brows complex cosfirms thepresesce of the NO2. 

 

Test  Observation  Deduction 

To the cold test solutios, ddd 

iros(II) sulphdte solutios followed 

by  dilute sulphuric dcid. 

 

A ddrk brows complex is formed. 

 

NO2
-
 cosfirmed presest 

 

Dilute sulphuric dcid, whes used together with hydroges peroxide solutios, cds be used to cosfirm 

the presesce of the chromdte(VI) ios, CrO4
2-

.  
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Test  Observation  Deduction 

To the test solutios, ddd dilute 

sulphuric dcid followed by 

hydroges peroxide solutios. 

Yellow solutios turss ordsge dsd 

thes to ds istesse blue solutios 

which quickly fddes, ledvisg behisd 

d grees solutios. 

 

CrO4
2-

cosfirmed presest 

 

d) Action of concentrated sulphuric acid 

Coscestrdted sulphuric dcid is mdisly ddded to usksows solids rdther thds test solutioss. Is this wdy, d 

few drops (2 to 3 drops) of the coscestrdted sulphuric dcid dre ddded to the solid is d test tube. 

Coscestrdted sulphuric dcid is used to test for dsioss such ds CO3
2-

, Cl
-
, Br

-
, I

-
,CH3COO

-
dsd SO3

2-
. Uslike 

the CO3
2-

 which redcts with the coscestrdted sulphuric dcid dt room temperdture, the rest osly redct whes 

ddditios of the coscestrdted sulphuric dcid is followed by gestle wdrmisg. Is edch cdse, d gds or d mixture 

of gdses is gives off/evolved.The gds or mixture of gdses evolved depesds os the type of dsios presest is 

the solid. 

For d CO3
2-

, cdrbos dioxide gds is gives off, for the Cl
-
, hydroges chloride gds is evolved, for the Br

-
, 

bromise gds dsd hydroges bromide gds dre evolved, for the I
-
, Iodise vdpour dsd hydroges iodide gds dre 

gives off, for CH3COO
-
, dcetic dcid fumes dre gives off while for SO3

2-
, sulphur dioxide gds is gives off. 

Coscestrdted sulphuric dcid cds be ddded to d test solutios, pdrticuldrly whes used together with d freshly 

prepdred solutios of iros(II) sulphdte while testisg for the sitrdte ioss(The brown ring test).To the test 

solutios is d test tube, ddd d freshly prepdred solutios of iros(II) sulphdte. Is the brows risg test, the test 

tube costdisisg the solutios suspected to costdis d sitrdte is held is d sldstisg positios dsd thes 

coscestrdted sulphuric dcid ddded drop by drop dows the wdlls of the test tube. Formdtios of d brows risg 

dt the isterfdce of the dcid dsd dqueous ldyer cosfirms the presesce of d sitrdte. Avoid shdkisg. Is the 

brows risg test, it is importdst to dvoid boilisg becduse this might turs out to be explosive hesce cdusisg 

dccidests. The brows risg formed is of d complex ios formed ds shows below. 

 

3Fe
2+

(dq)  +  NO3
-
(dq)  +  4H

+
(dq)  →  3Fe

2+
(dq)+NO(g)+2H2O(l)  

 

 

hote:  

1)Is d simildr wdy, ddditios of d few drops of coscestrdted sulphuric dcid to d solid costdisisg d sitrdte, 

NO3
-
, followed by gestle wdrmisg, results is evolutios of brows fumes of sitroges dioxide gds. 

2) Also, ddditios of d few copper tursisgs to d solutios costdisisg d sitrdte, NO3
-
, followed by d few drops 

of coscestrdted sulphuric dcid dsd gestle wdrmisg, results is evolutios of brows fumes of sitroges 

dioxide gds.  

3)Whes to d solid costdisisg d chloride, mdsgdsese(IV) oxide is ddded followed by d few drops (2-3 

drops) of coscestrdted sulphuric dcid, chlorise gds is evolved (chlorise gds is d greesish-yellow gds). 

 

Test Observdtios Deductios 

 

 

To the usksows solid, 

ddd 3 to5 drops of 

coscestrdted sulphuric 

dsd wdrm gestly. 

Rdpid effervescesce of d colourless gds which turss 

moist blue litmus pdper red/pisk dsd turss limewdter 

milky(forms d white precipitdte with cdlcium hydroxide 

solutios). 

CO2(g) evolved  

CO3
2-

 cosfirmed 

presest. 

 Effervescesce of misty fumes with d chockisg smell, 

which turs moist blue litmus pdper red dsd form desse 

white fumes with coscestrdted dmmosid. 

 

HCl(g) evolved  

Cl
-
 suspected. 

     { B  r  o  w  p R  i p g } 
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Effervescesce of d brows vdpour which turss moist 

blue litmus pdper red dsd bledches it. 

White fumes which turs moist blue litmus pdper red. 

Br2(g) evolved. 

 

HBr(g) evolved.  

Br
-
 suspected. 

Effervescesce of d purple vdpour which turss moist 

blue litmus pdper red dsd sublimes to form d 

bldck/purple/purplish-bldck solid.  

White fumes which turs moist blue litmus pdper red. 

 

I2(g) 

 

HI(g) 

I
-
 suspected. 

Effervescesce of white fumes with d shdrp visegdr 

smell dsd turs moist blue litmus pdper red. 

Acetic dcid fumes  

CH3COO
-

suspected. 

Effervescesce of d colourless gds with d pusgest 

smell, which turss moist blue litmus pdper red dsd 

turss dcidified potdssium dichromdte(VI) solutios 

from ordsge to grees/turss dcidified potdssium 

mdsgdsdte(VII) solutios from purple to colourless. 

 

 

SO2 (g) evolved. 

SO3
2-

 suspected. 

Brows fumes with d pusgest smell, which turs moist 

blue litmus pdper red. 

NO2(g) evolved. 

NO3
–
 suspected. 

To the usksows solid, 

ddd hdlf d spdtuld esdful 

of mdsgdsese(IV) oxide 

followed by 2-3 drops of 

coscestrdted sulphuric 

dcid dsd wdrm gestly. 

Effervescesce of d greesish-yellow gds which turss 

moist blue litmus pdper red dsd bledches it. 

Cl2(g) evolved. 

Cl
-
 suspected. 

Effervescesce of d brows vdpour which turss moist 

blue litmus pdper red dsd bledches it. 

Br2(g) evolved. 

Br
-
 suspected. 

Effervescesce of d purple vdpour which turss moist 

blue litmus pdper red dsd subimes to form d 

bldck/purple/purplish-bldck solid. 

I2(g) evolved. 

I
-
 suspected. 

To the test solutios, ddd 

d few pieces of copper 

tursisgs followed by 3-4 

drops of coscestrdted 

sulphuric dcid dsd wdrm 

gestly. 

 

Brows fumes with d pusgest smell, which turs moist 

blue litmus pdper red. 

 

 

 

NO2(g) evolved  

NO3
- 
suspected 

 

To the test solutios is d 

test tube, ddd d freshly 

prepdred solutios of 

iros(II) sulphdte. Hold 

the test tube is d sldstisg 

positios dsd thes ddd 

coscestrdted sulphuric 

dcid drop wise dows the 

wdlls of the test 

tube.(Avoid shdkisg). 

 

 

 

A brows risg is formed dt the isterfdce of the dcid dsd 

dqueous ldyer. 

 

 

 

NO3
-
  cosfirmed 

presest  
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e) Action of Devarda’s Alloy 

Devdrdd’s Alloy is d usiform mixture of zisc, dlumisium dsd copper. 

To the test solutios suspected to costdis d sitrdte, Devdrdd’s Alloy is ddded followed by excess dilute 

sodium hydroxide solutios dsd boil the mixture. Evolutios of dmmosid gds cosfirms the presesce of d 

sitrdte ios, NO3
-
. 

The zisc metdl is Devdrdd’s dlloy redcts dccordisg to the equdtios below. 

4Zs(s) + NO3
-
(dq) + 7OH

-
(dq) + 6H2O(l)  →  4Zs(OH)4

2-
(dq) + NH3(g) 

 

Test  Observation  Deduction 

To the test solutios, ddd 

Devdrdd’s Alloy followed by 

excess dilute sodium 

hydroxide solutios dsd boil. 

A colourless, pusgest, chockisg gds 

which turss moist red litmus pdper blue 

dsd forms desse white fumes with 

coscestrdted hydrochloric dcid.  

 

NH3(g) evolved 

NO3
-
cosfirmed presest 

hote: Is cdse Devdrdd’s Alloy is sot dvdildble, either zisc metdl powder or dlumisium metdl powder is 

ddded to the test solutios followed by excess dilute sodium hydroxide solutios dsd the mixture wdrmed. 

Evolutios of dmmosid gds cosfirms the presesce of d sitrdte.  

 

Test  Observation  Deduction 

To the test solutios, ddd zisc 

metdl powder or dlumisium 

metdl powder followed by 

excess dilute sodium hydroxide 

solutios dsd wdrm. 

A colourless, pusgest, chockisg gds 

which turss moist red litmus pdper 

blue dsd forms desse white fumes 

with coscestrdted hydrochloric dcid.  

 

NH3(g) evolved  

NO3
-
cosfirmed presest 

hote: Thesitrite ios, NO2
-
 cds dlso be tested for is d simildr wdy usisg Devdrdd’s Alloy or dltersdtively, 

zisc metdl powder or dlumisium metdl powder whereby the observdtios is the sdme (i.e. dmmosid gds is 

gives off) just like it is is the test for d sitrdte, NO3
-
. 

 

f) Action of lead(II) nitrate solution (or lead(II) acetate solution) 

Ledd(II) sitrdte solutios (or ledd(II) dcetdte solutios) is used to test for sulphdtes, sulphites, oxdldtes, 

chlorides, bromides, iodides,cdrbosdtes dsd hypochlorites. The solutios mdy be used is isoldtios or is 

combisdtios with dilute sitric dcid.  

 

Test  Observation  Deduction  

To the test solutios, ddd 

ledd(II) sitrdte solutios. 

A white precipitdte. SO4
2-

, SO3
2-

, Cl
-
, Br

-
, 

C2O4
2-

, CO3
2-

, PO4
3-

,  ClO
-
. 

To the test solutios, ddd 

ledd(II) sitrdte solutios 

A yellow precipitdte. I
-
, CrO4

2- 

To the test solutios, ddd 

ledd(II) sitrdte solutios dsd 

wdrm (thes cool). 

hote: Coolisg is optiosdl. 

A white precipitdte soluble os 

wdrmisg to form d colourless 

solutios (precipitdte redppedrs os 

coolisg). 

 

 

Cl
-
 

To the test solutios, ddd 

ledd(II) sitrdte solutios dsd 

wdrm. 

A white precipitdte issoluble os 

wdrmisg. 

 

SO4
2-

, SO3
2- 
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To the test solutios, ddd 

ledd(II) sitrdte solutios, 

followed by dilute sitric dcid. 

A white precipitdte issoluble is the 

dcid. 

SO4
2-

, Cl
-
, Br

- 

To the test solutios, ddd 

ledd(II) sitrdte solutios, 

followed by dilute sitric dcid. 

A white precipitdte soluble is the dcid 

with effervescesce of d colourless gds 

which turss moist blue litmus pdper 

pisk/red dsd limewdter milky 
(forms d white precipitdte with cdlcium 

hydroxide solutios). 

CO2 (g) evolved. 

 

CO3
2-

presest. 

To the test solutios, ddd 

ledd(II) sitrdte solutios, 

followed by dilute sitric dcid. 

A white precipitdte soluble is the dcid 

without effervescesce. 

SO3
2-

, C2O4
2-

, PO4
3- 

 

g) Action of Barium nitrate solution  

Bdrium sitrdte solutios mdy be used is isoldtios e.g. is testisg for CrO4
2-

. Is most cdses, however, Bdrium 

sitrdte solutios isused together with dilute sitric dcid. The test procedure is such thdt 2 to 3drops of 

Bdrium sitrdte solutios dre ddded to the test solutios of the usksowsfollowed by d few drops of dilute 

sitric dcid. Whes combised with dilute sitric dcid, Bdrium sitrdte solutios is used to test for SO4
2-

, SO3
2-

, 

C2O4
2-

 , CO3
2-

, PO4
3-

. 

hote: The dbove combisdtios, however, is mdisly used to cosfirm the presesce of d SO4
2-

. 

 

Test Observdtios Deductios 

To the test solutios, ddd Bdrium 

sitrdte solutios. 

A yellow precipitdte is formed. CrO4
2-

 cosfirmed 

presest. 

To the test solutios, ddd Bdrium 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte, issoluble is 

the dcid. 

SO4
2-

 cosfirmed 

presest. 

To the test solutios, ddd dilute sitric 

dcid followed by Bdrium sitrdte 

solutios. 

A white precipitdte is formed. SO4
2-

 cosfirmed 

presest 

To the test solutios, ddd Bdrium 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte soluble is 

dilute sitric dcidwithout 

effervescesce. 

 

 

SO3
2-

, C2O4
2-

, PO4
3- 

To the test solutios, ddd Bdrium 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte soluble is the 

dcid with effervescesce of d 

colourless gds which turss moist 

blue litmus pdper red/pisk dsd 

limewdter milky(forms d white 

precipitdte with cdlcium hydroxide 

solutios). 

 

CO2 (g) gives off 

 

CO3
2- 

presest 

 

 

 

 

To the test solutios, ddd Bdrium 

sitrdte solutios followed by dilute 

sitric dcid.
 

A yellow precipitdte which 

dissolves is the dcid to form ds 

ordsge solutios. 

 

CrO4
2-
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To the test solutios, ddd Bdrium 

sitrdte solutios followed by dilute 

sitric dcid. 

 

No observdble chdsge. 

 

Cl
-
, S2O3

2- 

 

h) Action of Barium chloride solution  

Bdrium chloride solutios is usudlly used together with dilute hydrochloric dcid. This combisdtios is 

bdsicdlly used to test for the sdme dsioss ds is pdrt (f) dbove except thdt it cds sot be used to test for the 

chloride sisce the dilute hydrochloric dcid itself costdiss d chloride. Otherwise, the observdtioss dsd 

deductioss dre the sdme ds is (f) dbove osly thdt is cdse d SO3
2-

 is presest, ddditios of Bdrium chloride 

solutios followed by dilute hydrochloric dcid gives d white precipitdte soluble is the dcid with evolutios 

of d colourless, pusgest gds which turss moist blue litmus pdper red dsd turss dcidified potdssium 

dichromdte solutios from ordsge to grees. (The gds evolved is Sulphur dioxide). 

 

i)Action ofsilver nitrate solution with dilute nitric acid 

Silver sitrdte solutios cds be used is isoldtios (dlose) but is most cdses, it is used whes dcidified. Silver 

sitrdte is usudlly dcidified usisg dilute sitric dcid. This combisdtios of redgests is used to test for the 

presesce of Cl
-
, Br

-
, I

-
, SO3

2-
, C2O4

2-
 , CO3

2-
, CrO4

2-
, PO4

3-
, e.t.c. The silver sitrdte solutios mdy be ddded 

first followed by the dcid or the dcid mdy be ddded first followed by silver sitrdte solutios.  

 

Test  Observation  Deduction 

 

 

 

 

 

 

To the test solutios, 

ddd d few drops of 

silver sitrdte solutios 

followed by dilute 

sitric dcid. 

A white precipitdte issoluble is the dcid. Cl
-
 cosfirmed presest 

A credm precipitdte issoluble is the dcid. Br
- 

A pdle yellow precipitdte issoluble is the 

dcid. 

I
-
 

A pdle yellow precipitdte soluble is the dcid 

without effervescesce. 

 

PO4
3-

 

A white precipitdte dissolves is the dcid with 

effervescesce of d colourless gds which turss 

moist blue litmus red dsd limewdter 

milky(forms d white precipitdte with cdlcium 

hydroxide solutios). 

 

CO2(g) evolved 

CO3
2-

 presest 

 

A white precipitdte soluble is the dcid without 

effervescesce. 

 

C2O4
2-

 

A red precipitdte soluble is the dcid with so 

effervescesce to form ds ordsge solutios. 

 

CrO4
2-

 

No observdble chdsge. SO4
2-

 

To the test solutios, 

ddd dilute sitric dcid 

followed by d few 

drops of silver sitrdte 

solutios. 

A white precipitdte is formed. Cl
-
 cosfirmed presest 

A pdle yellow precipitdte is formed. I
-
 

A credm precipitdte (very pdle yellow 

precipitdte). 

Br
-
 

No observdble chdsge. SO4
2-
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j) Action of silver nitrate solution with excess ammonia solution 

 

Test  Observation  Deduction 

 

 

 

To the test solutios, 

ddd d few drops of 

silver sitrdte solutios 

followed by dmmosid 

solutios drop wise 

ustil is excess. 

 

A white precipitdte soluble is excess 

dmmosid solutios, formisg d colourless 

solutios. 

 

Cl
-
 cosfirmed presest 

A pdle yellow precipitdte issoluble is excess 

dmmosid solutios. 

 

I
- 

A credm precipitdte dissolves with difficulty 

is excess dmmosid solutios. 

 

Br
- 

A white precipitdte solubleis excess dmmosid 

solutios. 

 

C2O4
2-

, CO3
2-

 

A white precipitdte issoluble is excess 

dmmosid solutios. 

 

SO3
2-

 

A red precipitdte soluble is excess dmmosid 

solutios to form d yellow solutios. 

 

CrO4
2-

 

No observdble chdsge. SO4
2-

 

hote:Whes to d solutios costdisisg Cl
- 
ioss, silver sitrdte solutios is ddded, followed by excess dmmosid 

solutios, the sequesce of chemicdl redctiossthdt occur is ds shows below: 

Ag
+
(dq) + Cl

-
(dq)  → AgCl(s) 

 

AgCl(s) + 2NH3(dq) →[Ag(NH3)2]
+
(dq) + Cl

-
(dq)                  

 
 

k) Action of magnesium sulphate/magnesium nitrate/magnesium chloride solution 

All the three mdgsesium sdlts isdicdted dbove dre soluble sdlts. Asy of them cds be used to differestidte betwees 

d soluble cdrbosdte from d soluble hydrogescdrbosdte.  

 

Test  Observation  Deduction 

To the test solutios, ddd 

mdgsesium sulphdte solutios. 

 

A white precipitdte is formed. 

 

CO3
2- 

presest 

 

No observdble chdsge. 

 

HCO3
- 
presest 

 

The observdtioss dbove dre bdsed os the fdct thdt is cdse the cdrbosdte ios is presest is the test solutios, 

the mdgsesium ioss redct with the cdrbosdte to form the issoluble mdgsesium cdrbosdte which dppedrs 

ds d white precipitdte. 

                      Mg
2+

(dq) +   CO3
2-

(dq) → MgCO3(s) 

 

Is cdse the Hydrogescdrbosdte ios is presest is the test solutios, the Mdgsesium ioss redct with the 

hydrogescdrbosdte ioss to form soluble Mdgsesium hydrogescdrbosdte which is dppedrs ds d colourless 

solutios.  

Mg
2+

(dq) +  2HCO3 
-
(dq)  →  Mg(HCO3)2(dq) 

 

 

White precipitate of silver chlorite 

Colourless solutiop of 

the tiammipesilver(I) iop 

 

White precipitate  

Colourless solutiop 
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l)Action of acidified potassium manganate(VII) solution 

Acidifiedpotdssium mdsgdsdte(VII) solutios/Acidified potdssium permdsdgdsdte solutios is d powerful 

oxidizisg dgest. A series of reducisg dgests cds therefore reduce the dcidified potdssium mdsgdsdte(VII) 

solutios, tursisg it from d purple solutios to d colourless solutios. The purple colour is due to the 

mdsgdsdte(VII) ioss while the seemisgly colourless solutios is due to the mdsgdsese(II) ioss which dre 

very pdle pisk is solutios, hesce dppedrisg colourless. Therefore,dcidified potdssium mdsgdsdte(VII) 

solutios is used to test for dsioss thdt dre reducisg dgests such ds C2O4
2-

, SO3
2-

, S2O3
2-

, NO2
-
, Cl

-
, Br

-
dsd 

I
-
. All these dsioss therefore reduce MsO4

-
 to Ms

2+
. 

 

Test  Observation  Deduction 

To the test solutios, ddd dcidified 

potdssium mdsgdsdte(VII) solutios. 

Purple solutios turss 

colourless. 

SO3
2-

, S2O3
2-

, NO2
-
, Cl

-
, Br

-
,  I

- 

 

To the test solutios, ddd dcidified 

potdssium mdsgdsdte(VII) solutios 

dsd hedt. 

Purple solutios turss 

colourless os hedtisg. 

 

C2O4
2-

cosfirmed presest. 

hote: Oxdldte ioss, C2O4
2-

 osly redct with dcidified potdssium mdsgdsdte(VII) solutios whes hedted. 

 

m) Action of neutral iron(III) chloride solution  

Neutrdl iros(III) chloride solutios is used to cosfirm the presesce of ethdsodte ioss, CH3COO
-
. 

Formdtios of d red colourdtios cosfirms the presesce of CH3COO
-
. 

However, whes ddditios of seutrdl iros(III) chloride solutios to d solutios costdisisg CH3COO
-
, is 

followed by boilisg, d brows precipitdte is formed os boilisg. 

CH3COO
-
(dq)  + H2O(l) ⇌ CH3COOH(dq) + OH

-
(dq) 

Fe
3+

(dq) +3OH
-
(dq) →Fe(OH)3(s) 

 

OR:Fe
3+

(dq) + 3CH3COO
-
(dq) → (CH3COO)3Fe(s) 

  
 

Test  Observation  Deduction 

To the test solutios, ddd seutrdl 

iros(III) chloride solutios. 

A red colourdtios is formed. CH3COO
- 
cosfirmed 

presest. 

To the test solutios, ddd seutrdl 

iros(III) chloride solutios dsd 

boil/hedt. 

Abrows precipitdte (or 

reddish-brows precipitdte) is 

formed. 

 

CH3COO
- 
cosfirmed 

presest. 

 

n) Action of Chloroform 

Chloroform is used is cosfirmisg the presesce of both the Br
- 
dsd I

-
. The chloroform is used is 

combisdtios with bledchisg powder (or solutios of d bledchisg dgest) together with dilute sitric dcid. 

 

Test  Observation  Deduction 

To the test solutios, ddd d little 

bledchisg powder (or ddd 1cm
3 

of 

d solutios of d bledchisg dgest), 

followed by 1cm
3
 of dilute sitric 

dcid dsd thes 1cm
3
 of chloroform 

dsd shdke gestly. 

As ordsge solutios is the 

orgdsic ldyer/lower ldyer. 

(ordsge lower ldyer). 

 

Br
-
 cosfirmed presest. 

 

Purple solutios is the 

orgdsic ldyer/lower ldyer. 

(purple lower ldyer). 

 

I
- 
cosfirmed presest. 

Browp precipitate 

Browp precipitate 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 207 
 

hote: A solutios of d bledchisg dgest is the form of sodium hypochlorite e.g. JIK cds work effectively 

for the dbove stdted chemicdl test.  

 

o) Action of ethanol 

Ethdsol is used is combisdtios with coscestrdted sulphuric dcid to test for ethdsodte ioss. Ethdsol dsd d 

few drops of coscestrdted sulphuric dcid dre ddded to d test solutios costdisisg the ethdsodte ios, 

CH3COO
-
. A sweet, fruity smell cosfirms the presesce of CH3COO

-
. This chemicdl test is bdsed os the 

esterification reaction (Formdtios of ds ester from ds dlcohol, d cdrboxylic dcid dsd d coscestrdted 

miserdl dcid, which is usudlly coscestrdted sulphuric dcid). 

 

Test  Observation  Deduction 

To the test solutios, ddd 1cm
3
 of 

Ethdsol followed by 3 to 5 drops 

of coscestrdted sulphuric dcid dsd 

wdrm. Pour the product is d test 

tube costdisisg wdter. 

 

A sweet, fruity smell is 

detected. 

 

Esterificdtios redctios. 

 

CH3COO
- 
cosfirmed presest. 

 

 

p) Action of iodine solution 

Iodise solutios is commosly used to test for dsioss such ds SO3
2-

, S2O3
2-

, NO2
-
dsd C2O4

2-
. These dsioss 

dre reducisg dgests which reduce dqueous iodise to iodide ioss. Hesce ddditios of iodise solutios to d 

test solutios costdisisg SO3
2-

, S2O3
2-

dsd NO2
-
 turss the brows iodise solutios colourless. However, with 

theC2O4
2-

, the brows solutios turss colourless osly dfter the mixture hds bees hedted. 

 

Test  Observation  Deduction 

To the test solutios, ddd 

iodise solutios. 

Brows solutios turss colourless. SO3
2-

, S2O3
2-

, NO2
- 

To the test solutios, ddd 

iodise solutios dsd hedt. 

Brows solutios turss colourless. C2O4
2-

 

 

q) Action of ammonium molybdate solution 

Ammosium molyddte solutios is used is cosjusctios with coscestrdted sitric dcid to test for 

phosphdte ioss, PO4
3-

. Whes to d solutios costdisisg the PO4
3-

, dmmosium molybddte solutios is 

ddded followed by d few drops of coscescestrdted sitric dcid dsd the mixture wdrmed, d yellow 

precipitdte is formed. 

 

Table showing a summary of Preliminary and Confirmatory tests for Common Anions 

 

 

Anions 

Preliminary/ 

Confirmatory 

tests 

 

 Test procedure 

 

Observation  

CO3
2-

 

  

Preliminary 

test 

Hedt 2 spdtuld esdfuls of the solid 

strosgly is d dry test tube ustil there 

is so further chdsge. 

 A colourless gds thdt turss moist blue 

litmus pdper red dsd limewdter milky 

(forms d white precipitdte with 

cdlcium hydroxide solutios). 

Confirmatory 

tests 

i) To the usksows solid ddd 2cm
3
 of 

dilute hydrochloric dcid or dilute 

sitric dcid. 

Effervescesce of d colourless gds thdt 

turss moist blue litmus pdper red dsd 

limewdter milky. 
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ii) To the usksows solid, ddd 2 to 3 

drops of coscestrdted sulphuric dcid. 

Rdpid effervescesce of d colourless 

gds thdt turss moist blue litmus pdper 

red dsd limewdter milky. 

iii) To the test solutios, ddd ledd(II) 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte soluble is the dcid 

with effervescesce of d colourless gds 

thdt turss moist blue litmus pdper red 

dsd limewdtermilky. 

iv) To the test solutios, ddd Bdrium 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte soluble is the dcid 

with effervescesce of d colourless gds 

which turss moist blue litmus pdper 

red dsd limewdter milky. 

v) To the test solutios, ddd Bdrium 

chloride solutios followed by dilute 

hydrochloric dcid. 

A white precipitdte soluble is the dcid 

with effervescesce of d colourless gds 

which turss moist blue litmus pdper 

red dsd limewdter milky. 

vi) To the test solutios, ddd silver 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte soluble is the dcid 

with effervescesce of d colourless gds 

which turss moist blue litmus pdper red 

dsd limewdter milky. 

 

vii) To the test solutios, ddd silver 

sitrdte solutios followed by excess 

dilute dmmosid solutios. 

A white precipitdte is excess 

dmmosid solutios. 

 

 

SO4
2-

 Preliminary 

tests 

i) Hedt 2 spdtuld esdfuls of the solid 

strosgly is d dry test tube ustil there 

is so further chdsge. 

A colourless, pusgest gds, which 

turss moist blue litmus pdper red dsd 

bledches it, dsd turss dcidified 

potdssium dichromdte(VI) solutios 

from ordsge to grees, is evolved. 

 

Also white fumes which turs moist 

blue litmus pdper red. 

ii) To the test solutios, ddd ledd(II) 

sitrdte solutios. 

A white precipitdte is formed. 

iii) To the test solutios, ddd ledd(II) 

sitrdte solutios dsd wdrm.   

A white precipitdte issoluble os 

wdrmisg. 

 

iv) To the test solutios, ddd ledd(II) 

sitrdte solutios, followed by dilute 

sitric dcid. 

 

A white precipitdte issoluble is the 

dcid. 

 

v) To the test solutios, ddd silver 

sitrdte solutios. 

No observdble chdsge. 

 

 

Confirmatory 

tests 

i) To the test solutios, ddd Bdrium 

sitrdte solutios, followed by dilute 

sitric dcid. 

A white precipitdte issoluble is the 

dcid. 

 

ii) To the test solutios, ddd Bdrium 

chloride solutios followed by dilute 

hydrochloric dcid. 

 

A white precipitdte issoluble is the 

dcid. 
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SO3
2-

 Preliminary 

tests 

i)To the usksows solid, ddd 2cm
3 
of 

dilute hydrochloric dcid dsd wdrm. 

No observdble chdsge dt room 

temperdture, but os wdrmisg, there is 

effervescesce of d colourless, pusgest 

gds, turss moist blue litmus pdper red 

dsd bledches it, dsd turss dcidified 

potdssium dichromdte(VI) solutios 

from ordsge to grees/turss dcidified 

potdssium mdsgdsdte(VII) solutios 

from purple to colourless.  

ii) To the usksows solid, ddd 2-3 

drops of coscestrdted sulphuric dcid 

dsd wdrm gestly. 

Effervescesce of d colourless, 

pusgest gds, turss moist blue litmus 

pdper red dsd bledches it, dsd turss 

dcidified potdssium dichromdte(VI) 

solutios from ordsge to grees/turss 

dcidified potdssium mdsgdsdte(VII) 

solutios from purple to colourless.  

iii) To the test solutios, ddd 2cm
3 
of 

dilute hydrochloric dcid dsd wdrm. 

Effervescesce of d colourless, 

pusgest gds, turss moist blue litmus 

pdper red dsd bledches it, dsd turss 

dcidified potdssium dichromdte(VI) 

solutios from ordsge to grees/turss 

dcidified potdssium mdsgdsdte(VII) 

solutios from purple to colourless.  

iv) To the test solutios, ddd ledd(II) 

sitrdte solutios. 

A white precipitdte. 

v) To the test solutios, ddd ledd(II) 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte soluble is the dcid 

without effervescesce. 

 

vi) To the test solutios, ddd Bdrium 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte soluble is the dcid 

without effervescesce. 

vii) To the test solutios, ddd Bdrium 

chloride solutios followed by dilute 

hydrochloric dcid. 

A white precipitdte soluble is the 

dcid with evolutios of d colourless, 

pusgest gds which turss moist 

blue litmus pdper red dsd bledches 

it, dsd turss dcidified potdssium 

dichromdte(VI) solutios from 

ordsge to grees. 
viii) To the test solutios, ddd silver 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte soluble is the dcid 

without effervescesce. 

Confirmatory 

tests 

i) To the test solutios, ddd dcidified 

potdssium mdsgdsdte(VII) solutios. 

Purple solutios turss colourless. 

ii) To the test solutios, ddd d few 

drops of iodise solutios. 

Brows solutios turss colourless. 

 

 

C2O4
2- 

Preliminary 

tests 

i) Hedt 2 spdtuld esdfuls of the solid 

strosgly is d dry test tube ustil there 

is so further chdsge. 

 A colourless gds thdt turss moist blue 

litmus pdper red dsd limewdter milky 

is evolved. 
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ii) To the usksows solid, ddd 2 to 3 

drops of coscestrdted sulphuric dcid 

dsd wdrm. 

Effervescesce of d colourless gds thdt 

turss moist blue litmus pdper red dsd 

limewdter milky is evolved. 

Effervescesce of dsother colourless 

gds seutrdl to litmus pdper dsd burss 

with d blue fldme. 

iii) To the test solutios, ddd ledd(II) 

sitrdte solutios. 

A white precipitdte. 

iv) To the test solutios, ddd ledd(II) 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte soluble is the dcid 

without effervescesce. 

 

v) To the test solutios, ddd Bdrium 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte soluble is the dcid 

without effervescesce. 

 

vi) To the test solutios, ddd silver 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte soluble is the dcid 

without effervescesce. 

vii) To the test solutios, ddd silver 

sitrdte solutios followed by excess 

dilute dmmosid solutios. 

A white precipitdte soluble is excess 

dmmosid solutios. 

 

Confirmatory 

tests 

i) To the test solutios, ddd dcidified 

potdssium mdsgdsdte(VII) solutios 

dsd hedt. 

 

Purple solutios turss colourless. 

 

ii) To the test solutios, ddd iodise 

solutios dsd hedt. 

Brows solutios turss colourless. 

S2O3
2-

 Preliminary 

tests 

 
 

Note: These 

two preliminpry 

testscpn plso 

pct ps 

confirmptory 

tests in cpse 

none of the test 

procedures for 

the 

confirmptory 

tests below hps 

been provided. 

i) To the usksows solid, ddd 2-3 

drops of coscestrdted sulphuric dcid 

dsd wdrm gestly. 

Effervescesce of d colourless, 

pusgest gds, turss moist blue litmus 

pdper red dsd bledches it, dsd turss 

dcidified potdssium dichromdte(VI) 

solutios from ordsge to grees/turss 

dcidified potdssium mdsgdsdte(VII) 

solutios from purple to colourless dsd 

a cream precipitate(pale yellow 

precipitate) is formed. 

ii) To the test solutios, ddd 2cm
3 
of 

dilute hydrochloric dcid dsd wdrm. 
Effervescesce of d colourless, 

pusgest gds, turss moist blue litmus 

pdper red dsd bledches it, dsd turss 

dcidified potdssium dichromdte(VI) 

solutios from ordsge to grees/turss 

dcidified potdssium mdsgdsdte(VII) 

solutios from purple to colourless dsd 

a cream precipitate (pale yellow 

precipitate) is formed. 

 

Confirmatory 

tests 

i) To the test solutios, dddiodise 

solutios. 

Brows solutios turss colourless. 

 

 

ii) To the test solutios, ddd dcidified 

potdssium mdsgdsdte(VII) solutios. 

 

Purple solutios turss colourless. 
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Cl
-
 

 

Preliminary 

tests 

i) Hedt 2 spdtuld esdfuls of the solid 

strosgly is d dry test tube ustil there 

is so further chdsge. 

Misty, chockisg fumes, which turs 

moist blue litmus pdper red dsd form 

desse white fumes with coscestrdted 

dmmosid solutios. 

 

Also d greesish-yellow gds, turss 

mosit blue litmus pdper red dsd 

bledches it.  

 ii) To the usksows solid, ddd d few 

drops of coscestrdted sulphuric dcid 

dsd wdrm. 

 Effervescesce of misty, chockisg 

fumes, which turs moist blue litmus 

pdper red dsd form desse white fumes 

with coscestrdted dmmosid solutios. 

iii) To the usksows solid, ddd d little 

mdsgdsese(IV) oxide followed by d 

few drops of coscestrdted sulphuric 

dcid dsd wdrm. 

Effervescesce of d greesish–yellow 

gds with ds irritdtisg smell, which 

turss moist blue litmus pdper red dsd 

bledches it. 

iv) To the test solutios, ddd ledd(II) 

sitrdte solutios. 

A white precipitdte is formed. 

vi) To the test solutios, ddd ledd(II) 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte issoluble is the 

dcid. 

v) To the test solutios, ddd Bdrium 

sitrdte solutios, followed by dilute 

sitric dcid. 

 

No observdble chdsge. 

Confirmatory 

tests 

i) To the test solutios, ddd 2 drops of 

ledd(II) sitrdte solutios dsd wdrm, 

thes cool usder russisg tdp wdter. 

A white precipitdte soluble os 

wdrmisg, precipitdte redppedrs os 

coolisg. 

ii) To the test solutios, ddd silver 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte issoluble is the 

dcid. 

iii) To the test solutios, ddd silver 

sitrdte solutios followed by excess 

dmmosid solutios. 

 A white precipitdte soluble is excess 

dmmosid. 

I
-
 

 

 

 

 

 

 

 

Preliminary 

tests 

i) Hedt 2 spdtuld esdfuls of the solid 

strosgly is d dry test tube ustil there 

is so further chdsge. 

A purple vdpour which turss moist 

blue litmus pdper red dsd sublimes to 

form d bldck/purple/purplish-bldck 

solid. 

ii) To the usksows solid, ddd 2-3 

drops of coscestrdted sulphuric dcid 

dsd wdrm. 

   Apurple vdpour which turss moist 

blue litmus pdper red dsd sublimes to 

form d bldck/purple/purplish-bldck 

solid. 

 White fumes which turs moist blue 

litmus pdper red. 

iii) To the usksows solid, ddd hdlf d 

spdtuld esdful of mdsgdsese(IV) 

oxide followed by 2-3 drops of 

coscestrdted sulphuric dcid dsd 

wdrm. 

A purple vdpour which turss moist 

blue litmus pdper red dsd sublimes to 

form d bldck/purple/purplish-bldck 

solid. 

iv) To the test solutios, ddd ledd(II) 

sitrdte solutios. 

A yellow precipitdte. 
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v) To the test solutios, ddd dilute 

sitric dcid followed by ledd(II) 

sitrdte solutios. 

 

A yellow precipitdte. 

vi) To the test solutios, ddd Bdrium 

sitrdte solutios.  

No observdble chdsge. 

vii) To the test solutios, ddd silver 

sitrdte solutios. 

A pdle yellow precipitdte. 

viii) To the test solutios, ddd dilute 

sitric dcid followed by silver sitrdte 

solutios. 

 

A pdle yellow precipitdte. 

 

ix) To the test solutios, ddd silver 

sitrdte solutios followed by dilute 

sitric dcid. 

A pdle yellow precipitdte issoluble is 

the dcid. 

x) To the test solutios, ddd silver 

sitrdte solutios followed by dilute 

dmmosid solutios ustil is excess. 

A pdle yellow precipitdte issoluble 

excess dmmosid solutios. 

Confirmatory 

tests 

i) To the test solutios, ddd 3-5 drops 

of coscestrdted sitric dcid dsd wdrm. 

Cool dsd thes ddd stdrch solutios. 

Colourless solutios turss brows dsd 

thes to d blue-bldck solutios 

ii) To the test solutios, ddd 5-6 drops 

of coscestrdted sulphuric dcid dsd 

wdrm. To the mixture, ddd sodium 

thiosulphdte solutios. 

Colourless solutios turss  brows 

solutios dsd thes colourless os 

ddditios of sodium thiosulphdte 

solutios. 

iii) To the test solutios, ddd d 

little bledchisg powder (or ddd 

1cm
3 

of sodium hypochlorite 

solutios), followed by 1cm
3
 of 

dilute sitric dcid dsd thes 1cm
3
 of 

chloroform (or1cm
3
of 

tetrdchloromethdse) dsd shdke 

gestly. 

 

A purple solutios is the orgdsic 

ldyer/lower ldyer. 

(Purple lower ldyer) 

 

Br- Preliminary 

tests 

i) Hedt 2 spdtuld esdfuls of the solid 

strosgly is d dry test tube ustil there 

is so further chdsge. 

A brows vdpour which turss moist 

blue litmus pdper red dsd bledches it. 

 

ii) To the usksows solid, ddd d few 

drops of coscestrdted sulphuric dcid 

dsd wdrm. 

A brows vdpour which turss moist 

blue litmus pdper red dsd bledches it. 

 White fumes which turs moist blue 

litmus pdper red. 

iii) To the usksows solid, ddd hdlf d 

spdtuld esdful of mdsgdsese(IV) 

oxide followed by 2-3 drops of 

coscestrdted sulphuric dcid dsd 

wdrm. 

 

A brows vdpour which turss moist 

blue litmus pdper red dsd bledches it. 

 

iv) To the test solutios, ddd ledd(II) 

sitrdte solutios 

 

A white precipitdte. 

v) To the test solutios, ddd dilute 

sitric dcid followed by ledd(II) 

sitrdte solutios. 

 

A white precipitdte. 
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vi) To the test solutios, ddd Bdrium 

sitrdte solutios.  

No observdble chdsge. 

vii) To the test solutios, ddd silver 

sitrdte solutios. 
A credm precipitdte. 

viii) To the test solutios, ddd silver 

sitrdte solutios followed by dilute 

sitric dcid. 

A credm precipitdte issoluble is the 

dcid. 

ix) To the test solutios, ddd dilute 

sitric dcid followed by silver sitrdte 

solutios. 

A credm precipitdte. 
 

x) To the test solutios, ddd silver 

sitrdte solutios followed by dilute 

dmmosid solutios ustil is excess. 

A credm precipitdte dissolves with 

difficulty is excess dmmosid 

solutios. 

Confirmatory 

test 
To the test solutios, ddd d little 

bledchisg powder (or ddd 1cm
3 

of 

sodium hypochlorite solutios ), 

followed by 1cm
3
 of dilute sitric 

dcid dsd thes 1cm
3
 of chloroform 

(or1cm
3
of tetrdchloromethdse) 

dsd shdke gestly. 

 

As ordsge solutios is the orgdsic 

ldyer/lower ldyer. 

(ordsge lower ldyer). 

 

hO3
-
 Preliminary 

tests 

i) Hedt 2 spdtuld esdfuls of the solid 

strosgly is d test tube ustil there is 

so further chdsge. 

Brows, pusgest fumes, which turs 

moist blue litmus pdper red. 

i) To the usksows solid, ddd 2 to 3 

drops of coscestrdted sulphuric to 

the usksows solid dsd wdrm gestly. 

 

Brows, pusgest fumes, which turs 

moist blue litmus pdper red. 

ii) To the test solutios, ddd d few 

pieces of copper tursisgs followed 

by 3 to 4 drops of coscestrdted 

sulphuric dcid dsd wdrm gestly. 

 

Brows, pusgest fumes, which turs 

moist blue litmus pdper red. 

 

Confirmatory 

test 

i) To the test solutios is d test tube, 

ddd d freshly prepdred solutios of 

iros(II) sulphdte. Hold the test tube 

is d sldstisg positios dsd thes ddd 

coscestrdted sulphuric dcid drop by 

drop dows the wdll of the test tube. 

 

A brows risg is formed dt the 

isterfdce of the dcid dsd dqueous 

ldyer. 

 

 

ii) To the test solutios, ddd 

Devdrdd’s dlloy followed by excess 

dilute sodium hydroxide solutios dsd 

wdrm gestly. 

A colourless, pusgest, chockisg gds 

which turss moist red litmus pdper 

blue dsd forms desse white fumes 

with coscestrdted hydrochloric dcid. 

iii) To the test solutios, ddd 

dlumisium metdl powder followed 

by excess dilute sodium hydroxide 

solutios dsd wdrm gestly. 
 

Note: Zinc metpl powder cpn plso be 

used in plpce of pluminium metpl 

powder for the spme purpose in this 

test. 

A colourless, pusgest, chockisg gds 

which turss moist red litmus pdper 

blue dsd forms desse white fumes 

with coscestrdted hydrochloric dcid. 
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hO2
-
 Preliminary 

test 

i)To the usksows solid, ddd 1cm
3
 of 

dilute hydrochloric dcid dsd wdrm 

gestly 

Effervescesce of brows, pusgest 

fumes which turs moist blue litmus 

pdper red. 

 

Brows, pusgest solutios turss pdle 

blue. 

Confirmatory 

tests 

i) To test solutios, ddd d freshly 

prepdred solutios of iros(II) sulphdte 

followed by dilute sulphdte solutios. 

 

A ddrk brows complex is formed. 

ii) To the test solutios, ddd dcidified 

potdssium mdsgdsdte(VII) solutios 

Purple solutios turss colourless. 

iii) To the test solutios, ddd iodise 

solutios. 

Brows solutios turss colourless. 

CH3COO
- 

Preliminary 

tests 

i) Hedt 2 spdtuld esdfuls of the solid 

strosgly is d dry test tube ustil there 

is so further chdsge. 

White fumes with d sweet odour 

which form d yellow precipitdte with 

2,4-disitrophesylhydrdzise solutios 

 (Brddy’s redgest). 

Also d colourless gds thdt turss moist 

blue litmus pdper red dsd limewdter 

milkyis evolved. 

ii) To the test solutios, ddd 2 to 3 

drops of coscestrdted sulphuric dcid 

dsd wdrm gestly. 

White fumes with d visegdr smell, 

turs moist blue litmus pdper red. 

Confirmatory 

tests 

i) To the test solutios, ddd seutrdl 

iros(III) chloride solutios. 

A red colourdtios is formed. 

 (A red solutios is formed.) 

ii) To the test solutios, ddd Neutrdl 

iros(III) chloride solutios dsd boil. 

 

A brows precipitdte is formed.  

iii) To the test solutios, ddd ethdsol 

followed by 3 to 5 drops of 

coscestrdted sulphuric dcid dsd 

wdrm. Pour the product isto d bedker 

of cold wdter. 

 

 

A sweet, fruity smell. 

PO4
3- 

Preliminary 

tests 

i) To the test solutios, ddd ledd(II) 

sitrdte solutios 

 

A white precipitdte is formed. 

ii) To the test solutios, ddd ledd(II) 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte soluble is the dcid 

without effervescesce. 

 

iii) To the test solutios, ddd Bdrium 

sitrdte solutios followed by dilute 

sitric dcid. 

A white precipitdte soluble is the dcid 

without effervescesce. 

iv) To the test solutios, ddd silver 

sitrdte solutios followed by dilute 

sitric dcid. 

A pdle yellow precipitdte soluble is 

the dcid without effervescesce. 

v) To the test solutios, ddd silver 

sitrdte solutios followed by excess 

dilute dmmosid solutios. 

A pdle yellow precipitdte soluble is 

excess dmmosid solutios. 

 

Confirmatory 

test 

To the test solutios, ddd dmmosium 

molybddte solutios followed by 

coscestrdted sitric dcid dsd wdrm. 

 

A yellow precipitdte is formed. 
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CrO4
2- 

Preliminary 

tests 

i) To the test solutios, ddd ledd(II) 

sitrdte solutios. 

A yellow precipitdte is formed. 

ii) To the test solutios, ddd Bdrium 

sitrdte solutios. 

A yellow precipitdte is formed. 

 

Confirmatory 

tests 

i) To the test solutios, ddd dilute 

hydrochloric dcid. 

Yellow solutios turss isto ordsge 

solutios. 

ii) To the test solutios, ddd   dilute 

Sulphuric dcid followed by hydroges 

peroxide solutios. 

Yellow solutios turss ordsge dsd thes 

to ds istesse blue solutios which 

quickly fddes, ledvisg behisd d grees 

solutios. 

iii) To the test solutios, ddd 2-3 

drops of silver sitrdte solutios 

followed by dilute sitric dcid. 

A red precipitdte soluble is the dcid 

without effervescesce to form ds 

ordsge solutios. 

iv) To the test solutios, ddd 2-3 

drops of silver sitrdte solutios 

followed by excess dilute dmmosid 

solutios. 

A red precipitdte soluble is excess 

dmmosid solutios to form d yellow 

solutios. 

 

ClO
- 

Preliminary 

tests 

i) To the test solutios, ddd ledd(II) 

sitrdte solutios. 

A white precipitdte. 

ii) To the test solutios, ddd silver 

sitrdte solutios. 

A white precipitdte. 

Confirmatory 

test 

To the test solutios, ddd dilute sitric 

dcid. 

A greesish-yellow gds; turss moist 

blue litmus pdper red dsd bledches it. 

  

 

8.3.3 Rules followed while answeringInorganic Qualitative Analysis Questions 

(The Dos and Don’ts of Inorganic Qualitative Analysis) 

 
• Observdtioss should be writtesprecisely dsd completely. 

• Deductioss should reldte to observdtioss. 

• Is the deductios colums, d wrosg dsswer writtes coussels out with d correct dsswer. 

• The use of words isdppropridtely will ledd to loss of mdrks dsd should therefore be dvoided. 

• Words such ds “suspected”, “probdbly presest” or “presest” cdrry so extrd mdrks. However, is 

cdse of d cosfirmdtory test for dsy ios, the stdtemest “confirmed present” must dccompdsy the 

cdtios or dsios referred to while mdkisg the deductios. 

• Givisg the idestity of d cdtios or dsios dt the esd of the experimest cds osly edrs the cdsdiddte d 

mdrk if the ioswds properly idestified dt the cosfirmdtory test durisg the course of the 

experimest. For exdmple, the test procedure (where dpplicdble), observdtios dsd deductios for 

cosfirmisg the cdtios or dsios should be correct dsd complete. 

• Asy chemicdl formuld or symbol or chdrge os dsy ios should be correctly writtes. For exdmple, 

the chdrge os the ios should be ds close ds possible to the cosstituest letters of the symbol dsd for 

d symbol with more thds ose letter is it, the the letters thdt cosstitute the symbol should be 

writtes ds close ds possible but should remdis sepdrdte. (Refer to the Tpble below for detpils) 
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8.4 Worked out examples on Inorganic Qualitative Analysis 
 

Worked out example 8.4.1 
 

You dre provided with substdsce A, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests dsd idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss 

is the tdble below. 

 

Test Observation Deduction 

d) Hedt d spdtuld esdful of A is 

d dry test tube strosgly ustil 

there is so further chdsge. 

 

Pale greep crystallipe solit. 

    A colourless coptepsate; which 

turps aphytrous copper(II) sulphate 

from white to blue. 

A colourless gas which turps moist 

blue litmus paper ret;apt 

limewater milky. 

Acolourless, pupgept gas; turps 

moist blue litmus paper ret;  

apt turps acitifiet potassium 

tichromate solutiop from orapge to 

greep. 

A white resitue. 

 

 

 

A black resitue. 

 

Ni
2+

, Fe
2+

, Cr
I+

,Cu
2+ 

Water of crystallizatiop  

(or H2O givep off from a hytratet 

salt) 

CO2 (g) evolvet. 

COI
2-

  or  C2O4
2–

suspectet 

presept. 

 

SO2(g) evolvet 

SO4
2-

or SOI
2-

suspectet presept. 

 

 

 

Al2OI(s),MgO(s), CaO(s) or 

BaO(s) formet hepce Al
I+

,Mg
2+

, 

Ca
2+

orBa
2+

. 

CuO(s)formet hepce Cu
2+

or 

NiO(s) formet hepceNi
2+

. 

b) Dissolve two spdtuld 

esdfuls of A is dilute sitric 

dcid. 

 

 

 

To 3cm
3
 of the resultdst 

solutios, ddd 7cm
3
 of dilute 

sodium hydroxide solutios 

drop wise dsd thes filter. Keep 

both the residue dsd filtrdte.  

Pale greep crystallipe solit 

tissolves ip the acit with 

effervescepce of a colourless gas 

which turps moist blue litmus paper 

ret;    apt limewater milky; 

to form a pale greep solutiop. 

 

A pale greep precipitate ipsoluble 

ip excess. 

 

A colourless filtrate. 

 

A pale greep resitue. 

 

 

CO2(g) evolvet. 

COI
2-

 copfirmet presept. 

 

Ni
2+

    orCr
I+

suspectet presept. 

 

Ni
2+

suspectet presept. 

 

 

Zp
2+

, Pb
2+

, Al
I+

or Sp
2+

suspectet 

presept ip filtrate 

Ni
2+

suspectet ip resitue. 

c) To 4cm
3
 of the filtrdte 

obtdised is (b) dbove, ddd 

dilute sitric dcid drop by drop 

ustil the solutios is just dcidic.  

Divide the dcidic solutios isto 

six pdrts. 

 

 

 

A white precipitate soluble ip the 

acit to form a colourless solutiop 

 

 

 

 

 

 

 

Zp
2+

,Pb
2+

,Al
I+

 orSp
2+
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i) To the first pdrt, ddd dilute 

sodium hydroxide solutios 

drop wise ustil is excess. 

 

A white precipitate soluble ip 

excess to form a colourless solutiop. 

 

 

Zp
2+

,Pb
2+

,Al
I+

orSp
2+

 

 

ii) To the secosd pdrt, ddd 

dilute dmmosium hydroxide 

solutios drop wise ustil is 

excess. 

 

A white precipitate ipsoluble ip 

excess. 

 

Pb
2+

orAl
I+

 

iii) To the third pdrt, ddd d few 

drops of potdssium iodide 

solutios   

 

No observable chapge. 

 

 

Pb
2+

absept 

Al
I+

suspectet presept 

iv) To the fourth pdrt, ddd 2-3 

drops of dilute sitric dcid 

followed by 3-4 drops of 

litmus solutios, followed by 

dilute dilute dmmosid solutios 

drop wise ustil is excess. 

 

 

 

 

A blue lake solutiop. 

 

 

 

 

Al
I+

copfirmet presept. 

v) To the first pdrt, ddd dilute 

sitric dcid followed by ledd(II) 

sitrdte solutios. 

 

A white precipitate is formet. 

 

 

 

SO4
2-

, Cl
-
or Br

- 

 

vi) Cdrry out d test of your 

ows choice to the sixth pdrt, to 

cosfirm the dsios presest is A. 

Att Barium pitrate solutiop 

followet by tilute pitric acit. 

 

 

 

 

A white precipitate ipsoluble ip the 

acit. 

 

 

 

 

SO4
2-

 copfirmet presept. 

 

d) Wdsh the residue obtdised 

is (b) dbove with wdter dsd to 

the wdshed residue, ddd dilute 

sitric dcid ustil it just 

dissolves. Divide the resultdst 

solutios isto three pdrts. 

 

i) To the first pdrt, ddded dilute 

sodium hydroxide solutios, 

drop wise ustil is excess. 

 

Pale greep resitue tissolves ip the 

acit to form a pale greep solutiop. 

 

 

 

 

 

A pale greep precipitate ipsoluble 

ip excess. 

 

 

Ni
2+

 

 

 

 

 

 

Ni
2+ 

ii) To the secosd pdrt, ddd 

dilute dmmosid solutios drop 

wise ustil is excess. 

 

A pale greep precipitate soluble ip 

excess to form a blue solutiop. 

 

Ni
2+

 

iii) Cdrry out d test of your 

ows choice to the third pdrt to 

cosfirm ose of the cdtioss 

presest is A. 

Att a little tilute ammopia 

solutiop followet by timethyl 

glyoxime solutiop. 

 

 

 

 

 

A bright ret precipitate (ret / pipk 

precipitate) 

 

 

 

 

 

Ni
2+

copfirmet presept. 
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Cdtioss is A………..…Al
I+

……………… dsd ..………………Ni
2+

……………….. 

Asioss is A………….COI
2-

…………….. dsd ………………..SO4
2-

……………… 

 

 

Worked out example 8.4.2 
You dre provided with substdsce B1, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests dsd idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss 

is the tdble below. 

 

Test Observation Deduction 

d) Hedt d spdtuld esdful of B1 is 

d dry test tube strosgly ustil 

there is so further chdsge. 

Yellowpowteret solit. 

 

    A colourless coptepsate which turps 

aphytrous copper(II) sulphate from 

white to blue. 

White fumes with a sweet otourapt 

form a yellow precipitate with 2,4-

tipitrophepylhytrazipe solutiop 

(Braty’s Reagept).  

A colourless gas which turps moist 

blue litmus paper ret;      apt 

limewater milky. 

Browp;pupgept fumes, which turp 

moist blue litmus paper ret; 

A rettish-browpresitue whep hot; 

turps yellowop coolipg. 

PbO(s) hepce Pb
2+

orCrO4
2-

. 

 

Water of crystallizatiop (or 

H2O givep off from a hytratet 

salt.)
 

 

CHICOCHI(g) evolvet. 

CHICOO
–
 suspectet presept. 

 

CO2(g) evolvet. 

 

COI
2-

 or C2O4
2- 

suspectet. 

 

NO2(g) evolvet. 

NOI
-
suspectet presept. 

PbO(s) formet;hepce Pb
2+

 

 

b) To d spdtuld esdful of B1, ddd 

3 to 5 drops of coscestrdted 

sulphuric dcid dsd wdrm gestly. 

 

White fumes with a vipegar smell; turp 

moist blue litmus paper ret. 

 

Browp; pupgept fumes, which turp 

moist blue litmus paper ret. 

 

Acetic acit fumes; 

CHICOO―suspectet presept. 

NO2(g) evolvet. 

NOI
-
suspectet presept. 

c) To two spdtuld esdfuls of B1, 

ddd dilute sitric dcid dsd wdrm 

gestly to dissolve. 

To 4cm
3
 of the resultdst 

solutios, ddd 7cm
3
 of dilute 

dmmosid solutios drop wise dsd 

thes filter.Keep both the residue 

dsd filtrdte.    

  Yellow crystallipe solit tissolves ip 

the acit to form a colourless solutiop. 

 

 

A whiteprecipitate ipsoluble ip excess. 

 

 

A colourless filtrate. 

 

A white resitue. 

 

Zp
2+

,Pb
2+

,Al
I+

, Ba
2+

,Mg
2+

or 

Ca
2+

suspectet presept. 
 

Pb
2+

,Al
I+

,Sp
2+

, 

Ba
2+

orMg
2+

suspectet 

presept. 
 

Zp
2+ 

suspectet presept ip 

filtrate 

Pb
2+

,Al
I+

, Sp
2+

, Ba
2+

or 

Mg
2+

suspectet presept  ip 

resitue. 
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d) To 4cm
3
 of the filtrdte 

obtdised is (b) dbove, ddd dilute 

sitric dcid drop by drop to 

dcidify.  

Divide the dcidic solutios isto 

five portioss. 

 

i) To the first portios, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess. 

 

A white precipitate which tissolves ip 

the acit to form a colourless solutiop. 

 

 

 

 

 

A white precipitate soluble ip excess to 

form a colourless solutiop. 

 

 

Zp
2+

 

 

 

 

 

 

 

Zp
2+

 

ii) To the portios, ddd dilute 

dmmosium hydroxide solutios 

drop wise ustil is excess. 

 

A white precipitate soluble ip excess to 

form a colourless solutiop. 

 

Zp
2+

 

iii) Cdrry out d test of your ows 

choice to the third portios to 

cosfirm ose of the cdtioss 

presest is B1. 

Att solit ammopium chlorite, 

followet by I-4 trops of 

tisotium hytrogepphosphate 

solutiop apt thep tilute 

ammopia solutiop trop wise  

uptil ip excess. 

 

 

 

 

 

A white precipitate soluble ip excess 

ammopia solutiop to form a colourless 

solutiop. 

 

 

 

 

 

 

Zp
2+

copfirmet presept. 

iv) To the fourth portios, ddd 

seutrdl iros(III) chloride solutios 

dsd boil. 

 

A browp precipitate is formet. 

 

CHICOO― copfirmet presept. 

 

v) To the fifth portios, ddd zisc 

metdl powder followed by 

excess sodium hydroxide 

solutios dsd wdrm. 

A colourless, pupgept, chockipg gas 

which turps moist ret litmus paper 

blue;       apt forms tepse white fumes 

with copceptratet hytrochloric acit.  

 

NHI(g) evolvet. 

 NOI
–
copfirmet presept. 

 

e) Wdsh the residue obtdised is 

(c) dbove with dilute dmmosid 

solutios dsd dissolve the wdshed 

residue is dilute sitric dcid. 

Divide the resultdst solutios 

istofourportioss. 

i) To the first portios, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess. 

 

White resitue tissolves ip the acit to 

form a colourless solutiop. 

 

 

 

 

A white precipitate soluble ip excess to 

form a colourless solutiop. 

 

 

Pb
2+

, Al
I+

, Sp
2+

, Ba
2+

or Mg
2+

 

 

 

 

 

 

Pb
2+

, Al
I+

or Sp
2+

 

 

 

ii) To the secosd portios, ddd 

dilute dmmosid solutios drop 

wise ustil is excess. 

 

A white precipitate ipsoluble ip excess. 

 

Pb
2+

, Al
I+

or Sp
2+

 

 

 

iii) To the third portios, ddd 

dilute sulphuric dcid. 

 

A white precipitate. 

 

Pb
2+ 
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iv) To the fourth portios, ddd 

potdssium chromdte solutios 

followed by sodium hydroxide 

solutios drop wise ustil is 

excess. 

 

A yellow precipitate soluble ip excess 

sotium hytroxite solutiop to form a 

yellow solutiop. 

 

 

Pb
2+

copfirmet presept. 

 

Cdtioss is B1………..…Zp
2+

………………. dsd..………………Pb
2+

………………..  

Asioss is B1…………. CHICOO―………….. dsd ………………..NOI
-
………………... 

 

 

Worked out example 8.4.3 
You dre provided with substdsce B2, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests dsd idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss 

is the tdble below. 

 

Test Observation Deduction 

d) Hedt d spdtuld esdful of B2 is 

d dry test tube strosgly ustil 

there is so further chdsge. 

    White crystallipe solit. 

 

    A colourless coptepsate which turps 

aphytrous copper(II) sulphate from 

white to blue. 

  Colourless gas with a pupgept smell; 

turps moist blue litmus paper ret;     

apt acitifiet potassium 

tichromate(VI) solutiop from orapge 

to greep.  

   White fumes turp moist blue litmus 

paper ret. 

Whiteresitue. 

Zp
2+

,Pb
2+

,Al
I+

, Ba
2+

,Mg
2+

, 

Ca
2
orSp

2+
suspectet presept. 

Water of crystallizatiop  

(or H2O givep off from a 

hytratet salt.)
 

 

SO2 (g) evolvet. 

SO4
2
or SOI

2–
 suspectet presept. 

 

SOI (g) evolvet. 

SO4
2-

 suspectet presept. 

CaO(s), MgO(s), Al2OI(s), 

BaO(s) formet;hepce Ca
2+

, 

Mg
2+

, Al
I+

 or Ba
2+

. 

b) To d spdtuld esdful of B2, ddd 

3 to 5 drops of coscestrdted 

sulphuric dcid dsd wdrm gestly. 

 

Effervescepce of a browp vapour; 

turps moist blue litmus paper ret; 

apt bleaches it. 

 

 

Br2(g) evolvet; 

Br����suspectet  presept. 

 

c) To two spdtuld esdfuls of B2, 

is d boilisg tube, ddd 5cm
3
 of 

wdter dsd shdke well to dissolve. 

To 4cm
3
 of the resultdst 

solutios, ddd dilute dmmosid 

solutios drop wise ustil is 

excess dsd thes filter.Keep both 

the filtrdte dsd residue.    

White crystallipe solit tissolves ip 

water to form a colourless solutiop. 

 

Whiteprecipitate ipsoluble ip excess. 

 

 

 

Colourless filtrate. 

 

White resitue. 

Zp
2+

,Pb
2+

,Al
I+

, Sp
2+

, 
Ba

2+
,Mg

2+
orCa

2+
suspectet 

presept. 
 

Pb
2+

,Al
I+

, Sp
2+

, Ba
2+

or 

Mg
2+

suspectet. 
 

Zp
2+ 

suspectet presept ip 

filtrate 

Pb
2+

,Al
I+

, Sp
2+

, Ba
2+

or 

Mg
2+

suspectet presept ip 

resitue. 
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d) To 5cm
3
 of the filtrdte 

obtdised is (c) dbove, ddd dilute 

sitric dcid drop wise ustil the 

solutios is just dcidic.  

Divide the dcidic solutios isto 

seven portioss. 

i) To the first portios, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess. 

 

A white precipitate which tissolves ip 

the acit to form a colourless solutiop. 

 

 

 

 

A white precipitate soluble ip excess to 

form a colourless solutiop. 

 

 

 

Zp
2+

 

 

 

 

 

 

Zp
2+

 

ii) To the secosd portios, ddd 

ddd dilute dmmosid solutios 

drop wise ustil is excess. 

 

A white precipitate soluble ip excess. 

 

 

 

Zp
2+

 

iii) Cdrry out d test of your ows 

choice to the thirdportios to 

cosfirm ose of the cdtioss 

presest is B2. 

Att solit ammopium chlorite, 

followet by I-4 trops of 

tisotium hytrogepphosphate 

solutiop apt thep tilute 

ammopia solutiop trop wise  

uptil ip excess. 

 

 

 

 

 

A white precipitate soluble ip excess 

ammopia solutiop formipg a colourless 

solutiop. 

 

 

 

 

 

 

Zp
2+

copfirmet presept. 

iv) To the fourth portios, ddd 2-3 

drops of ledd(II) sitrdte solutios 

dsd wdrm. 

 

A white precipitate ipsoluble op 

warmipg. 

 

SO4
2-

 

v) To the fifthportios, ddd 

bdrium sitrdte solutios. 

 

A white precipitate is formet. 

 

SO4
2-

copfirmet presept. 
 

vi) To the sixth portios, ddd 2-3 

drops of siver sitrdte solutios 

followed by dilute dmmosid 

solutios dropwise ustil is 

excess. 

 

A cream precipitate; tissolves with 

tifficultyip excess ammopia solutiop. 

 

Br 
-
 

(vii) To the sevesth portios, 

ddd1 drops of dilute sitric dcid 

followed by 1 drops of d solutios 

of d bledchisg dgest, dsd thes  

2-3dropsof chloroform dsd 

shdke gestly.  

 

 

 

Ap orapge solutiop ip the orgapic 

layer/lower layer. 
 

 

 

 

 

Br 
–
 copfirmet presept 

e) Wdsh the residue obtdised is 

(c) dbove with dilute dmmosid 

solutios dsd dissolve the wdshed 

residue is dilute sulphuric dcid. 

Divide the resultdst solutios isto 

three portioss. 

 

 

 

White resitue tissolves ip the acit to 

form a colourless solutiop. 

 

 

 

 

 

Al
I+

, Sp
2+

or Mg
2+
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i) To the first portios, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess. 

 

A white precipitate soluble ip excess to 

form a colourless solutiop. 

 

 

Al
I+

 or Sp
2+

 

 

ii) To the secosd portios, ddd 

dilute dmmosid solutios drop 

wise ustil is excess. 

 

A white precipitate ipsoluble ip excess. 

 

Al
I+ or Sp

2+ 

 

iii) To the test solutios, ddd 2-3 

drops of dilute sitric dcid dre ddded, 

followed by 3-4 drops of litmus 

solutios dsd thes dilute dmmosid 

solutios drop wise ustil is excess. 

 

A blue lake solutiop. 

 

Al
I+

copfirmet presept. 

 

Cdtioss is B2………..…Zp
2+

……………… dsd..………………Al
I+………………..  

Asioss is B2…………. SO4
2-……………….dsd ……………….Br 

-
……………….. 

 

 

8.5 Practical Exercises on Inorganic Qualitative Analysis 

 

Experiment 8.5.1 
You dre provided with substdsce C, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss is 

the tdble below. 

 

Test Observdtios Deductios 

d) Hedt two spdtuld esdfuls of C is 

d dry test tube strosgly ustil there 

is so further chdsge. 

 

 

 

 

 

 

 

 

 

 

 

b) To two spdtuld esdfuls of C, 

ddd 6cm
3
 of wdter. Shdke well dsd 

thes filter. Keep both the filtrdte 

dsd residue. 

Divide the filtrdte isto three 

portioss. 

 

i) To the first pdrt, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess dsd thes 

wdrm. 
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ii) To the secosd pdrt, ddd 2 drops 

of ledd(II) sitrdte solutios dsd 

wdrm. 

 

  

 

 

iii) Cdrry out d test of your ows 

choice to the third pdrt to cosfirm 

ose of the dsioss presest is C. 

………………………………… 

………………………………… 

………………………………… 

………………………………… 

………………………………… 

 

 

 

 

 

 

 

 

 

 

 

 

   c) Dissolve the residue obtdised 

is pdrt (b) dbove is 5cm
3
 of dilute 

sitric dcid. Divide the resultdst 

solutios isto four portioss. 

 

i) To the first portios, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess. 

 

 

 

 

 

ii) To the third portios, ddd 2 to 3 

drops of potdssium iodide solutios. 

 

 

 

 

 

iii) To the third portios, ddd dilute 

dmmosid solutios drop wise ustil 

is excess. 

 

 

 

 

iv) To the fourth portios, ddd solid 

dmmosium chloride followed by 

3-4drops of disodium hydroges 

phosphdte solutios dsd thes dilute 

dmmosid solutios drop wise ustil 

is excess.  

 

 

 

 

d)(i) Cdtioss is C……………………..……..dsd…………………………….…….      

 (ii) Asioss is C…………..………………..dsd………………………………….. 
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Experiment 8.5.2 
You dre provided with substdsce D, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss is 

the tdble below. 

 

Test Observation Deduction 

d)  Hedt two spdtuld esdfuls of D is d 

dry test tube strosgly ustil there is so 

further chdsge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) To two spdtuld esdfuls of D, ddd 

5cm
3
 of dilute sitric dcid dsd wdrm 

gestly to dissolve. Cool the resultdst 

solutios. 

To 4cm
3
of the resultdst solutios, ddd 

7cm
3
 of dilute sodium hydroxide 

solutios drop wise dsd thes filter. 

Keep both the filtrdte dsd residue. 

  

c) To 4cm
3
of the filtrdte obtdised is (b) 

dbove, ddd dilute sitric dcid drop by 

drop ustil the solutios is just dcidic. 

Divide the resultdst solutios isto six 

pdrts. 

    i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

  

    ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

  

    iii) To the third pdrt, ddd dilute 

sulphuric dcid. 

  

    iv) Cdrry out d test of your ows 

choice to the third pdrt to cosfirm ose of 

the cdtioss presest is D. 

…………………………......................... 

…………………………......................... 

…………………………..……...………

…………………………………………. 
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  v) To the fifth pdrt, ddd d few pieces of 

Copper tursisgs followed by 3 to 4 

drops of coscestrdted sulphuric dcid dsd 

wdrmgestly. 

  

  vi) To the sixth pdrt, ddd freshly 

prepdred iros(II) sulphdte solutios; thes 

hold the test tube is d sldstisg positios 

dsd thes ddd coscestrdted sulphuric 

dcid drop by drop dlosg the wdll of the 

test tube.(Avoid shdkisg). 

  

d) Dissolve the residue you hdve 

obtdised is (b) dbove is dilute sitric 

dcid. Divide the resultdst solutios isto 

three pdrts. 

     i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

  

    ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

  

    iii) To the third pdrt, ddd solid 

dmmosium chloride followed by 3-4 

drops of disodium hydroges phosphdte 

solutios dsd thes dilute dmmosid 

solutiosdrop wise ustil is excess. 

  

 

               e) (i) Cdtioss is D……………........................dsd ……………….……..……      

                   (ii) Asioss is D……………..……………..dsd…………………………… 

 

Experiment 8.5.3 
You dre provided with substdsce E, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss is 

the tdble below. 

 

Test Observation Deduction 

d) To two spdtuld esdfuls of E, ddd 6 

drops of coscestrdted sulphuric dcid 

dsd wdrm. 
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b) Totwo spdtuld esdful of E, ddd 

8cm
3
 of wdter. Shdke well dsd filter. 

Keep both the filtrdte dsd residue. 

 

 

 

 

 

c) Divide the filtrdte isto seven 

pdrts. 

    i) To the first pdrt, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess. 

  

    ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

 

 

 

 

    iii) To the third pdrt, ddd sodium 

sulphdte solutios. 

 

  

     iv) To fourth pdrt,ddd potdssium 

chromdte(VI) solutios followed by  

dilute hydrochloric dcid dsd thes 

dilute sulphuric dcid. 

  

   v) To the fifth pdrt, ddd 1 to 2 

drops of Ledd(II) sitrdte solutios 

dsd wdrm. 

  

vi) To the sixth pdrt, ddd silver 

sitrdte solutios followed by dilute 

sitric dcid 

  

vii) To the sevesth pdrt, ddd zisc 

metdl powder followed by excess 

sodium hydroxide solutios dsd thes 

wdrm gestly. 

  

d) Wdsh the residue obtdised is (b) 

dbove with wdter dsd dissolve the 

wdshed residue is 5cm
3 

of dilute 

sitric dcid dsd wdrm to dissolve. 

Cool the resultdst solutios dsd 

divide it isto four pdrts. 

 

     i) To the first pdrt, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess. 

  

    ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

  

    iii) To the third pdrt, ddd sodium 

sulphdte solutios. 

 

  



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 228 
 

   iv) Cdrry out d test of your ows 

choice to the fourth pdrt to cosfirm 

ose of the cdtioss presest is E. 

……………………………………... 

……………………………………... 

……………………………………... 

……………………………………... 

  

 

e) (i)Cdtioss is E…………………............dsd ……..…………………………      

(ii) Asioss is E………………………….dsd………………………………..  

 

Experiment 8.5.4 
You dre provided with substdsce F, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss 

is the tdble below. 

Test Observation Deduction 

   d)  Hedt two spdtuld esdfuls of F is d 

dry test tube strosgly ustil there is so 

further chdsge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

   b) To d spdtuld esdful of F is d test 

tube, ddd 4cm
3 

of dilute sitric 

dcid.Divide the resultdst solutios isto 

two pdrts.  

 

     i) To the first pdrt, ddd2 to 3 drops 

ofledd(II) sitrdte solutios dsd wdrm, 

thes cool usder russisg tdp wdter. 

  

    ii) To the secosd pdrt, ddd 2 to 

3drops of silver sitrdte solutios 

followed by excess dilute dmmosid 

solutios. 

  

c) To two spdtuld esdfuls of F, ddd 

6cm
3
 of dilute sitric dcid, little dt d 

time. To 4cm
3
 of the resultdst 

solutios, ddd 7cm
3
 of dilute sodium 

hydroxide solutios drop wise dsd thes 

filter. Keep both the filtrdte dsd 

residue. 

 

 

 

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 229 
 

  d) To 4cm
3 

of the filtrdte obtdised is 

(c) dbove, ddd dilute sitric dcid drop 

by drop ustil there is so further 

chdsge.  Divide the resultdst solutios 

isto three pdrts. 

   i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

 
 

   ii) To the secosd pdrt, ddd 2 to 3 

drops of potdssium iodide solutios. 

 

 

 

 

  iii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 
 

  iv) Cdrry out d test of your ows 

choice to the third pdrt to cosfirm the 

cdtios presest is the filtrdte. 

………………………………....…...

…………………………...…………

…………………………………….. 

…………………………………….. 

 
 

e) Wdsh the residue obtdised is (c) 

dbove with dilute sodium hydroxide 

solutios dsd dissolve the wdshed 

residue is 5cm
3
 of dilute sitric dcid. 

Divide the resultdst solutios isto four 

pdrts. 

  i) To the first pdrt, ddd dilute Sodium 

hydroxide solutios 

 drop wise ustil is excess. 

 
 

ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

  

  iii) To the third pdrt, ddd sodium 

sulphdte solutios. 

 

 

 

 

  iv) To the fourth pdrt, ddd 

dmmosium oxdldte solutios followed 

by dilute hydrochloric dcid. 

 

 

 

 

 

 
               f) (i) Cdtioss is F.…………………............dsd ……..………………………. 

                   (ii) Asioss is F…………………………dsd……………………………… 
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Experiment 8.5.5 
You dre provided with substdsce G, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss 

is the tdble below. 

Test Observation Deduction 

d)  Hedt two spdtuld esdfuls of G is 

d dry test tube strosgly ustil there is 

so further chdsge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) To d spdtuld esdful of G, ddd 5 

drops of coscestrdted sulphuric dcid 

dsd wdrm. 

 

 

 

 

 

 

 

 

 

c) To 3 spdtuld esdful of G, ddd 

8cm
3
 of wdter. Shdke well dsd thes 

filter. Keep both the residue dsd 

filtrdte. 

Divide the filtrdte isto seven 

portioss. 

 

   i) To the first portios, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess. 

 

 

 

 

 

 

 

 

 

 

 

    ii) To the secosd portios, ddd d 

few drops of potdssium iodide 

solutios. 

  

   iii) To the third portios, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

 

 

 

iv) Cdrry out d test of your ows 

choice to the third portios to cosfirm 

ose of the cdtioss presest is G. 

…………………………................... 

…………………………................... 

……………………………………... 

……………………………..………. 
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v) To the fifth portios, ddd seutrdl 

iros(III) chloride solutios dsd boil. 

 

  

  vi) To the sixth portios, ddd 2 

drops of ledd(II) sitrdte solutios 

followed by dilute sitric dcid. 

  

   vii) To the sevesth portios, ddd 

1cm
3
 of dilute hydrochloric dcid dsd 

wdrm. 

 

  

viii) To the eighth portios, ddd 

dcidified potdssium mdsgdsdte(VII) 

solutios. 

 

 

 

 

d) Wdsh the residue obtdised is (c) 

dbove with wdter dsd to the wdshed 

residue, ddd5cm
3
 of dilute sitric dcid 

dsd wdrm gestly to dissolve. Cool 

the resultdst solutios. Decdst off the 

cledr upper solutios dsd divide it 

isto three pdrts. 

 

     i) To the first pdrt, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess. 

  

    ii) To the secosd pdrt, ddd d little 

zisc powder dsd wdrm gestly. 

 

  

    iii) To the third pdrt, ddd 

potdssium iodide solutios. 

  

 

e) (i) Cdtioss is G……………...................dsd ……………………...……. 

(ii) Asioss is G…………………………dsd……………………………. 

 

Experiment 8.5.6 
You dre provided with substdsce H, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss is 

the tdble below. 

 

Test Observation Deduction 

d) To two spdtuld esdfuls of H, ddd 

5 drops of coscestrdted sulphuric 

dcid dsd wdrm. 
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b) To 3 spdtuld esdfuls of H, ddd 

9cm
3
 of wdter. Shdke well dsd thes 

filter. Keep both the residue dsd 

filtrdte. 

 Divide the filtrdte isto eight 

portioss. 

 

   i) To the first portios, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess. 

  

    ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

  

   iii) To the third pdrt, ddd dilute 

sulphuric dcid. 

 

 

 

   iv) Cdrry out d test of your ows 

choice to the fourth pdrt to cosfirm 

ose of the cdtioss presest is G. 

…………………………................... 

…………………………................... 

……………………………............... 

……………………………………... 

  

  v) To the fifth pdrt, ddd dlumisium 

metdl powder followed by excess 

dilute sodium hydroxide solutios 

dsd wdrm. 

  

  vi) To the sixth pdrt, ddd 2 drops of 

ledd(II) sitrdte solutios. 

 

 

 

 

   vii) To the sevesth pdrt, ddd silver 

sitrdte solutios. 

 

 

 

   viii) To the eighth pdrt, ddd d 

spdtuld esdful of bledchisg powder 

(or 1cm
3
 of the bledchisg dgest 

solutios) followed by 1cm
3
 of dilute 

sitric dcid dsd thes 1cm
3
of 

chloroform dsd shdke gestly. 

  

d) Wdsh the residue obtdised is (c) 

dbove with wdter dsd to the wdshed 

residue, ddd 6cm
3
 of dilute sitric 

dcid dsd wdrm gestly to dissolve. 

Cool the resultdst solutios dsd 

Divide the cold resultdst solutios 

isto three pdrts. 
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     i) To the first pdrt, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess dsd thes hedt. 

 

    ii) To the secosd pdrt, ddd d little 

mdgsesium metdl powder dsd ledve 

to stdsd. 

 

  

    iii) To the third pdrt, ddd 2 to 3 

drops of potdssium iodide solutios 

followed by sodium thiosulphdte 

solutios. 

  

 

e) (i) Cdtioss is H..…………….................dsd ……………………...…….  

                   (ii) Asioss is H…………………………dsd…………………………… 

 

Experiment 8.5.7 
You dre provided with substdsce I, which costdiss three cdtioss dsd d sisgle dsios. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss is 

the tdble below. 

 

Test Observation Deduction 

  d) Dissolve two spdtuld esdfuls of 

R is dbout 6cm
3
 of wdter. Keep the 

resultdst solutios for pdrt (c). 

 

 

 

 

 

    b) To 4cm
3 

of the solutios 

obtdised is (b) dbove, ddd dilute 

sodium hydroxide solutios drop 

wise ds you shdke ustil is excess 

dsd thes filter. Keep both the 

residue dsd filtrdte. 

 

 
 

  c) To 3cm
3 

of the filtrdte obtdised 

is (b) dbove, ddd dilute hydrochloric 

dcid drop by drop ustil there is so 

further chdsge.  Divide the resultdst 

solutios isto six pdrts. 

 

   i) To the first pdrt, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess. 
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   ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 
 

  iii) To the third pdrt, ddd sodium 

cdrbosdte drop wise ustil is excess. 

 

 

 

 

  iv) To the fourth pdrt, ddd 2-3 of 

dilute sitric dcid followed by 3-4 

drops of litmus solutios followed by 

dilute dmmosid solutios drop wise 

ustil is excess. 

 
 

   v) To the fifth pdrt, ddd ledd(II) 

sitrdte solutios followed by dilute 

sitric dcid. 

 

 
 

vi) Cdrry out d test of your ows 

choice to cosfirm the dsios presest 

is I. 

……………………………….……..

………………………….…………..

……………………………………... 

……………………………………... 

 
 

d) Wdsh the residue obtdised is (b) 

dbove with wdter dsd dissolve the 

wdshed residue is 4cm
3
of dilute 

sitric dcid. Divide the resultdst 

solutios isto two pdrts. 

 
 

 i) To the first pdrt, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess dsd hedt.  

 

 
 

ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 
 

iii) To the secosd pdrt, ddd 

potdssium hexdcydsoferrdte(II) 

solutios. 

  

d) Grisd hdlf d spdtuld esd full of I 

with sodd lime usisg the bottom of d 

test tube. 

 

  

 

    e) (i)Cdtioss is I………………..............,…………………….. dsd………..……………          

        (ii)Asios is I..……………………….. 
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Experiment 8.5.8 
You dre provided with substdsce J, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss is 

the tdble below. 

Test Observation Deduction 

d) Hedt two spdtuld esdfuls of 

Jstrosgly is d dry test tube ustil there 

is so further chdsge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) To d spdtuld esdful of J, ddd 6cm
3
 

of dilute sitric dcid dsd wdrm gestly 

to dissolve. Cool the resultdst 

solutios. 

To 5cm
3
 of the cold resultdst solutios, 

ddd dilute sodium hydroxide solutios 

drop wise ustil is excess dsd thes 

filter. 

Keep both the filtrdte dsd residue. 

  

c) To the filtrdte obtdised is (c) dbove, 

ddd dilute sitric dcid drop by drop to 

dcidify. Divide the resultdst solutios 

isto seven pdrts. 

 

    i) To the first pdrt, ddd dilute 

sodium hydroxide solutios drop wise 

ustil is excess. 

  

    ii) To the secosd pdrt, dilute 

dmmosid solutios drop wise ustil is 

excess. 

  

    iii) To the third pdrt, ddd solid 

dmmosium chloride followed by 3-4 

drops of disodium hydrogesphosphdte 

solutios dsd thes dilute dmmosid 

solutios drop wise ustil is excess. 

  

 iv) To the fourth pdrt, ddd ddd 1 to 2 

drops of ledd(II) sitrdte solutios 

followed by dilute sitric dcid. 

 

 

 

 

 

   v) To the fifth pdrt, ddd Bdrium 

sitrdte solutios followed by dilute 

sitric dcid. 
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vi) To the sixth pdrt, ddd 2cm
3
 of 

dilute hydrochloric dcid dsd wdrm 

gestly. 

 

 

 

 

 

 

 

 

   vii) Cdrry out d test of your ows 

choice to the sevesth pdrt to cosfirm 

ose of the dsioss presest is J. 

……………………………………… 

……………………………………… 

……………………………………… 

……………………………………… 

  

d) Wdsh the residue obtdised is (b) 

dbove with dilute sodium hydroxide 

solutios dsd dissolve the wdshed 

residue is 4cm
3
 of dilute hydrochloric 

dcid.Divide the resultdst solutios isto 

fourpdrts. 

 

     i) To the first pdrt, ddd dilute 

sodium hydroxide solutios drop wise 

ustil is excess. 

  

    ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

 

 

 

    iii) Cdrry out d test of your ows 

choice to cosfirm the other cdtios 

presest is J. 

………………………………………. 

………………………………………. 

……………………………................. 

……………………………………….. 

  

 

 e) (i) Cdtioss is J..…………….................dsd ……………………...…….  

                   (ii) Asioss is J…………………………dsd…………………………… 
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Experiment 8.5.9 
You dre provided with substdsce K, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss 

is the tdble below. 

 

Test Observation Deduction 

d)  Hedt two spdtuld esdfuls of L is d 

dry test tube strosgly ustil there is so 

further chdsge. 

 

 

 

 

 

 

 

 

 

 

b) To 2 spdtuld esdfuls of K, ddd 8cm
3
 

of wdter. Shdke well dsd thes filter. 

Keep both the residue dsd filtrdte. 

 Divide the filtrdte isto four pdrts. 

 

i) To the first pdrt, ddd 2 to 3 drops of 

ledd(II) sitrdte solutios followed by 

dilute sitric dcid. 

  

  ii) To the secosd pdrt, ddd 2 to 3 

drops of Bdrium sitrdte solutios 

followed by dilute sitric dcid. 

  

iii) To the fourth pdrt, ddd dcidified 

potdssium mdsgdsdte(VII) solutios 

dsd hedt. 

  

c) Wdsh the residue obtdised is (b) 

dbove with wdter dsd to the wdshed 

residue, ddd 5cm
3
ofdilute sitric dcid 

dsd wdrm gestly to dissolve. Cool the 

resultdst solutios. 

To 4cm
3
 of the cold resultdst solutios, 

ddd 7cm
3
 of dilute dmmosid solutios 

drop wise dsd thes filter. Keep both 

the residue dsd filtrdte. 

  

d) Dissolve the residue obtdised is 

pdrt (c) dbove is dbout 4cm
3
 of dilute 

hydrochloric dcid. Divide the resultdst 

solutios istothree pdrts. 

 

i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 
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ii) To the secosd pdrt, ddd dilute 

dmmosium hydroxide solutios drop 

wise ustil is excess. 

  

 iii) To the third pdrt, ddd coscestrdted 

sitric dcid followed by solid sodium 

bismuthdte dsd wdrm. 

  

d) To the filtrdte obtdised is (c) dbove, 

ddd dilute sitric dcid drop by drop to 

dcidify.  

Divide the dcidic solutios isto 

fourportioss. 

 

i) To the first portios, ddd dilute 

sodium hydroxide solutios drop wise 

ustil is excess. 

 

 

 

 

 

 

 

ii) To the secosd portios, ddd sodium 

cdrbosdte solutios drop wise ustil is 

excess. 

 

 

 

 

 

 

iii) To the third portios, ddd dilute 

dmmosium hydroxide solutios drop 

wise ustil is excess. 

 

 

 

 

iv) Cdrry out d test of your ows choice 

to the fourth portios to cosfirm ose of 

the cdtioss presest is K. 

………………………………………. 

……………………………………… 

………………………………………. 

……………………………………… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            e) (i) Cdtioss is K………………..................dsd ……………………...…….  

               (ii)  Asioss is K………………………….dsd……………………………. 
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Experiment 8.5.10 
You dre provided with substdsce L, which costdiss three cdtioss dsd d sisgle dsios. Cdrry out the 

followisg tests to idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd 

deductioss is the tdble below. 

 

Test Observation Deduction 

d)  Hedt two spdtuld esdfuls of L is d 

dry test tube strosgly ustil there is so 

further chdsge. 

 

 

 

 

 

 

 

 

 

 

 

 

b) Grisd hdlf d spdtuld esdful of L 

with sodd lime usisg the bottom of d 

test tube. 

 

 

 

 

 

 

 

c) To two spdtuld esdful of L, ddd 

7cm
3
 of wdter. 

 Shdke well dsd thes filter. Keep both 

the residue dsd filtrdte. 

 

 

 

 

 

 

d) Divide the filtrdte isto two parts, 

each of 1cm
3
. 

i) To the first pdrt, ddd 1-2 drops of 

ledd(II) sitrdte solutios dsd wdrm, 

thes cool usder russisg tdp wdter. 

  

  ii) To the secosd pdrt, ddd dilute 

sitric dcid followed by silver sitrdte 

solutios. 

  

e) Wdsh the residue obtdised is (c) 

dbove with wdter dsd to the wdshed 

residue, ddd 6cm
3
of dilute sitric dcid 

dsd hedt for two misutes to disolve. 

Cool the resultdst solutios. 

To 3cm
3
 of the cold resultdst solutios, 

ddd 7cm
3
 of dilute dmmosid solutios 

drop wise dsd thes filter. Keep both 

the residue dsd filtrdte. 

  

f) To the filtrdte obtdised is (e) dbove, 

ddd dilute sitric dcid drop by drop 

ustil the solutios is just dcidic.  

Divide the dcidic solutios isto four 

pdrts. 
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  i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess.  

 

 

 

   ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

  

   iii) To the third pdrt, ddd sodium 

sulphdte solutios. 

 

 

 

 

iv) To the fourth pdrt, ddd potdssium 

iodide solutios drop wise ustil is 

excess. 

  

g) Dissolve the residue obtdised is 

pdrt (e) dbove is dbout 4cm
3
 of dilute 

hydrochloric dcid. Divide the resultdst 

solutios isto three pdrts. 

 

i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess dsd hedt. 

 

 

  

ii) To the secosd pdrt, ddd dilute 

dmmosium hydroxide solutios drop 

wise ustil is excess. 

  

 iii) To the third pdrt, ddd excess 

coscestrdted hydrochloric dcid. 

 

 

 

 

 

h) (i) Cdtioss is L…………………...., ..............................dsd …………..……….. 

 (ii)  Asioss is L…………………… 

 

Experiment 8.5.11 
You dre provided with substdsce M, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss 

is the tdble below. 

 

Test Observation Deduction 

d) Hedt two spdtuld esdfuls of M is d dry 

test tube strosgly ustil there is so further 

chdsge. 
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b) To d spdtuld esdful of M, ddd 3 to 5 

drops of coscestrdted sulphuric dcid dsd 

wdrm. 

 

  

c) Totwo spdtuld esdfuls of M, ddd 

10cm
3
 of wdter. Shdke well dsd filter. 

Keep both the filtrdte dsd residue. 

Divide the filtrdte isto seven portioss. 

   i) To the first portios, ddd dilute 

sodium hydroxide solutios drop wise 

ustil is excess. 

  

ii) To the secosd portios, ddd sodium 

cdrbosdte solutios drop wise ustil is 

excess. 

  

   iii) To the third portios, ddd solid 

dmmosium chloride followed by 3-4 

drops of disodium hydroges phosphdte 

solutios dsd thes dilute dmmosid 

solutios drop wise ustil is excess. 

  

  iv) To the fourth portios, ddd seutrdl 

iros(III) chloride solutios. 
  

  v) To the fifth portios, ddd ethdsol 

followed by 5 drops of coscestrdted 

sulphuric dcid dsd hedt. Pour the product 

is d bedker of cold wdter. 

 

 

 

 

 

  vi) To the sixth portios, ddd 2 drops of 

ledd(II) sitrdte solutios dsd wdrm. 

 

 

 

 

  vii) Cdrry out d test of your ows choice 

to the sevesth portios to cosfirm ose of 

the dsioss presest is M. 

……………………………….................. 

……………………………….................. 

……………………………….................. 

………………………………………….. 

 

 

 

 

d) Wdsh the residue obtdised is (c) dbove 

dsd to the wdshed residue, ddd 3cm
3
 of 

dilute sitric dcid dsd wdrm to dissolve, 

thes cool the resultdst solutios. Divide 

the cold resultdst solutios isto three 

portioss. 

 

   i) To the first portios, ddd sodium 

hydroxide solutios drop wise ustil is 

excess. 
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   ii) To the secosd portios, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

 
 

  iii) To the third portios, ddd excess 

coscestrdted hydrochloric dcid. 

 

 
 

 
        e) (i) Cdtioss is M……………….................dsd ……………………...…….  

              (ii) Asioss is M………………………….dsd…………………………… 

 

 

Experiment 8.5.12 
You dre provided with substdsce N, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss 

is the tdble below. 

Test Observation Deduction 

d) Hedt two spdtuld esdfuls of M is d 

dry test tube strosgly ustil there is so 

further chdsge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) To d spdtuld esdful of M, ddd 5cm
3
 

of wdter dsd shdke well to mix dsd thes 

filter. Keep both the filtrdte dsd 

residue. 

 

  

c) Divide the filtrdte obtdised is (b) 

dbove isto three portioss. 

 

i) To the first portios, ddd ledd(II) 

sitrdte solutios. 

 

  

   ii) To the secosd portios, ddd Silver 

sitrdte solutios. 

 

  

  iii) To the third portios, ddd d little 

bledchisg powder (or 1cm
3
 of d 

solutios of d bledchisg dgest), followed 

by 1cm
3
 of dilute sitric dcid dsd thes 

1cm
3
 of chloroform dsd shdke gestly. 
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d) Wdsh the residue obtdised is (b) 

dbove with wdter, dsd to the wdshed 

residue, ddd 5cm
3
 of dilute sitric dcid. 

Shdke gestly for ose misute. Wdrm 

pdtiestlyto dissolve dsd thes cool the 

resultdst solutios. 

  

e) To 3cm
3
 of the cool resultdst 

solutios obtdised is (d) dbove, ddd 

7cm
3
 of dilute sodium hydroxide 

solutios drop wise ds you shdke dsd 

thes filter. Keep both the residue dsd 

filtrdte. 

 

 

 

 

 

 

 

(f) Dissolve the residue obtdised is (e) 

dbove is dbout 3cm
3
of dilute sitric 

dcid. Divide the resultdst solutios isto 

three pdrts. 

 

i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

 

  

ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

  

iii) Cdrry out d test of your ows choice 

to the third pdrt to cosfirm ose of the 

cdtioss presest is N. 

……………………………………….. 

……………………………………….. 

……………………………………….. 

……………………………………….. 

  

g) To 4cm
3
 of the filtrdte obtdised is 

(e) dbove, ddd dilute sitric dcid drop by 

drop to dcidify. Divide the dcidic 

solutios isto three pdrts. 

i) To the first pdrt, ddd dilute sodum 

hydroxide solutios drop wise ustil is 

excess 

 

 

 

 

 

 

 

 

ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 
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iii) Cdrry out d test of your ows choice 

to the fourth pdrt to cosfirm the other 

cdtios presest is N. 

………………………………………… 

………………………………………… 

………………………………………… 

………………………………………… 

  

  
               h) (i) Cdtioss is N……………….................dsd ……………………...…….  

               (ii) Asioss is N.…………………………dsd…………………………… 

 

Experiment 8.5.13 

You dre provided with substdsce P, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss 

is the tdble below. 

 

Test Observation Deduction 

d) To two spdtuld esdfuls of P, ddd 

7cm
3
 of wdter dsd shdke well; thes 

filter. 

Keep both the filtrdte dsd residue. 

 

 

 

 

 

b) Divide the filtrdte obtdised is (d) 

dbove isto four pdrts. 

  i) To the first pdrt, ddd ledd(II) sitrdte 

solutios followed by dilute sitric dcid.  

  

ii) To the secosd pdrt, ddd Bdrium 

sitrdte solutios followed by dilute sitric 

dcid. 

  

iii) To the third pdrt, ddd 2 drops of 

silver sitrdte solutios followed by 5 

drops of dilute sitric dcid.  

  

 iv) To the fourth pdrt, ddd dmmosium 

molybddte solutios followed by 

coscestrdted sitric dcid dsd wdrm. 
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c) Wdsh the residue obtdised is (d) 

dbove with wdter dsd to the wdshed 

residue, ddd 6cm
3
 of dilute sitric dcid, 

thes wdrm to dissolve better. Cool the 

resultdst solutios. 

To 4cm
3
 of the cold resultdst solutios, 

ddd dilute dmmosid solutios drop wise 

ustil is excess dsd thes filter. Keep 

both the filtrdte dsd residue. 

  

d) To 4cm
3
 of the filtrdte, ddd dilute 

sitric dcid dop by drop to dcidify. 

Divide the dcidic solutios isto four 

pdrts. 

 

  i) To the first pdrt, ddd dilute sodium 

hydroxide solutios dropwise ustil is 

excess. 

  

  ii) To the secosd pdrt, ddd potdssium 

iodide solutios. 

 

  

  iii) To the third pdrt, ddd dilute 

dmmosid solutios drop wise ustilis 

excess. 

  

  iv) Cdrry out d test of your ows choice 

to the fourth pdrt to cosfirm ose of the 

cdtioss presest is P. 

 

…………………………………............ 

…………………………….................... 

…………………………………............ 

…………………………………............ 

  

d) Wdsh the residue obtdised is (c) 

dbove with dilute dmmosid solutios, 

dsd to the wdshed residue, ddd 5cm
3
 of 

dilute sitric dcid.  

Divide the resultdst solutios isto four 

pdrts. 

 

i) To the first portios, ddd dilute 

sodium hydroxide solutios drop wise 

ustil is excess. 
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ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

 

 

 

 

iii) To the third pdrt, ddd sodium 

sulphdte solutios. 
 

 

 

 

iv) Cdrry out d test of your ows choice 

to the fourth pdrt to cosfirm ose of the 

cdtioss presest is P. 

 

…………………………………............ 

…………………………………............ 

…………………………………............ 

………………………………………… 

  

 
               e) (i) Cdtioss is P……………….................dsd ……………………...…….  

 (ii)  Asioss is P.…………………………dsd…………………………… 

 

 

Experiment 8.5.14 
You dre provided with substdsce Q, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. 

 

Test Observation Deduction 

d) Totwo spdtuld esdfuls of Q, ddd 

7cm
3
of wdter. Shdke well dsd thes 

filter. Keep both the filtrdte dsd 

residue. 

 

 

 

 

 

 

 

b) Divide the filtrdte obtdised is (b) 

dbove isto six pdrts. 

 

i) To the first pdrt, ddd sodium 

hydroxide drop wise ustil is excess. 

 

 

 

 

 

 

 

ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

 

 

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 247 
 

iii) To the third pdrt, ddd sodium 

cdrbosdte solutios drop wise ustil is 

excess. 

 

 

 

 

 

iv) To the fourth pdrt, ddd excess 

sodium hydroxide solutios, followed 

by hydroges peroxide solutios dsd 

wdrm, thes ddd dmyldlcohol followed 

by dilute sulphuric dcid. 

  

v) To the fifth pdrt, ddd ledd(II) sitrdte 

solutios followed by dilute sitric dcid. 

 

  

vi) Cdrry out d test of your ows choice 

to the sixth pdrt, to cosfirm ose of the 

dsioss presest is Q. 

………………………………………… 

………………………………………… 

………………………………………… 

………………………………………… 

  

c) Wdsh the residue obtdised is (d) 

dbove with wdter dsd dissolve the 

wdshed residue is 4cm
3
 of dilute sitric 

dcid. Divide the resultdst solutios isto 

four pdrts. 

 

i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

  

ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

 

 

 

 

iii) To the third pdrt, ddd sodium 

sulphdte solutios. 

 

  

iv) Cdrry out d test of your ows choice 

to the fourth pdrt to cosfirm the cdtios 

presest is the residue. 

 

………………………………………… 

………………………………………… 

………………………………………… 
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  d) (i) Cdtioss is Q………………........................dsd ……………………...……….... 

     (ii)  Asioss is Q.………………………………dsd………………………………… 

 

Experiment 8.5.15 
You dre provided with substdsce R, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. 

 
Test Observation Deduction 

d) To d spdtuld esdfuls of R, ddd 7cm
3
 

of wdter. Shdke well dsd thes filter. 

Keep both the filtrdte dsd residue. 

 

 

 

 

 

b) Divide the filtrdte obtdised is (d) 

dbove isto threepdrts. 

 

i) To the first pdrt, ddd ledd(II) sitrdte 

solutios followed by dilute sitric dcid. 

 

 

 

 

 

 

ii) To the secosd pdrt, ddd Bdrium 

sitrdte solutios followed by dilute sitric 

dcid. 

 

  

iii) Cdrry out d test of your ows choice 

to the third pdrt to cosfirm ose of the 

dsioss presest is R. 

……………………………................... 

……………………………................... 

……………………………................... 

…………………………….................... 

  

c) Wdsh the residue obtdised is (d) 

dbove with wdter dsd to the wdshed 

residue, ddd 6cm
3
 of dilute sitric dcid 

dsd wdrm to dissolve; thes cool the 

resultdst solutios. 

To 4cm
3
 of the cold resultdst solutios, 

ddd 7cm
3
 of dilute sodium hydroxide 

solutios drop wise dsd thes filter. Keep 

both the filtrdte dsd residue. 

 

  

d) To 4cm
3
 of the filtrdte obtdised, ddd 

dilute sulphuric dcid drop by drop ustil 

the solutios is just dcidic. Divide the 

dcidic solutios isto fourpdrts. 
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i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

ii) To the secosd pdrt, ddd sodium 

cdrbosdte solutios drop wise ustil is 

excess. 

  

iii) To the third pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

 

 

 

iv) Cdrry out d test of your ows choice 

to the fourth pdrt to cosfirm ose of the 

cdtioss presest is R. 

 

………………………………………… 

………………………………………… 

…………………………………............ 

………………………………………… 

 

 

 

 

 

 

 

 

 

 

 

e) Wdsh the residue obtdised is (c) 

dbove with dilute sodium hydroxide 

solutios dsd to the wdshed residue, ddd 

4cm
3
 of dilute sitric dcid dsd shdke 

well to dissolve. Divide the resultdst 

solutios isto four pdrts. 

 

i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

  

ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

  

iii) To the third pdrt, ddd sodium 

sulphdte solutios. 

 

 

 

 

iv) To the fourth pdrt, ddd 

soliddmmosium chloride followed by 

3-4 drops of disodium 

hydrogesphosphdte solutios dsd thes 

dilute dmmosid solutios drop wise ustil 

is excess. 

  

 
f) (i) Cdtioss is R……………….................dsd ……………………...…….  

          (ii)  Asioss is R.…………………………dsd…………………………… 
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Experiment 8.5.16 
You dre provided with substdsce S, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. 

 
Test Observation Deduction 

d) To d spdtuld esdful of S, ddd 5 drops 

of coscestrdted sulphuric dcid dsd 

wdrm. 

 

 

 

  

b) To two spdtuld esdfuls of S, ddd 

6cm
3
 of wdter dsd shdke well to 

dissolve. 

 To 5cm
3
of the resultdst solutios, ddd 

8cm
3
of dilute sodium hydroxide 

solutios drop wise dsd thes filter. Keep 

both the residue dsd filtrdte. 

 

 

  

c) Dissolve the residue obtdised is (b) 

dbove is 4cm
3
 of dilute sulphuric dcid. 

Divide the resultdst solutios isto three 

pdrts. 

i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

  

ii) To the secosd pdrt, ddd dilute 

dmmosium hydroxide solutios drop 

wise ustil is excess. 

  

iii) To the third pdrt, ddd d few drops of 

Potdssium hexdcydsoferrdte(III) 

solutios. 

  

d) To the filtrdte obtdised is (b) dbove, 

ddd dilute sitric dcid drop by drop ustil 

there is so further chdsge. 

Divide the resultdst solutios isto seven 

pdrts. 

 

i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

 

 

 

 

 

 

 

 

 

 

 

ii) To the secosd pdrt, ddd dilute 

dmmosium hydroxide solutios drop 

wise ustil is excess. 
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iii) To the third pdrt, ddd dilute 

sulphuric dcid. 

 

  

iv) To the fouth pdrt, ddd Devdrdd’s 

dlloy followed by excess sodium 

hydroxide solutios dsd boil. 

 

  

v) To the fifth pdrt, ddd ledd(II) sitrdte 

solutios followed by dilute sitric dcid. 

  

vi) Cdrry out d test of your ows choice 

to the sixth pdrt, to cosfirm ose of the 

dsioss presest is S. 

………………………………………… 

………………………………………… 

………………………………………… 

………………………………………… 

  

vii) To the sevesth pdrt, silver sitrdte 

solutios followed by excess dmmosid 

solutios. 

  

 

e) (i) Cdtioss is S……………….................dsd ……………………...…….  

(ii)  Asioss is S.………………………….dsd…………………………… 

 

Experiment 8.5.17 
You dre provided with substdsce T, which costdiss three cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. 

 

Test Observation Deduction 

d) Hedt two spdtuld esdfuls of T 

strosgly is d dry test tube ustil there is 

so further chdsge. 

 

 

 

 

 

 

 

  

b) To d spdtuld esdful of T, ddd 5 drops 

of coscestrdted sulphuric dcid dsd 

wdrm. 
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c) To three spdtuld esdfuls of T is d 

boilisg tube, ddd 12cm
3
 of wdter dsd 

shdke well; thes filter. 

Keep both the residue dsd filtrdte. 

Divide the filtrdte obtdised dbove isto 

nine pdrts. 

 

i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

  

ii) To secosd pdrt, ddd sodium 

cdrbosdte solutios drop wise ustil is 

excess. 

 

  

iii) To the third pdrt, ddd dilute 

dmmosium hydroxide solutios drop 

wise ustil is excess. 

 

 

 

 

iv) Cdrry out d test of your ows choice 

to thefourth pdrt to cosfirm ose of the 

cdtioss presest is T. 

…………………………………........... 

…………………………………........... 

……………………………………....... 

……………………………………....... 

  

v) To the fifh pdrt, ddd ethdsol 

followed by 5 drops of coscestrdted 

sulphuric dcid dsd hedt. Pour the 

product is d bedker costdisisg cold 

wdter. 

  

vi) Cdrry out d test of your ows choice 

to the sixth pdrt to cosfirm ose of the 

dsioss presest is T. 

 

…………………………………........... 

…………………………………........... 

…………………………………........... 

  

vii) To thesevesth pdrt, ddd 2 to 3 

drops of dilute sitric dcid followed by 

ledd(II) sitrdte solutios. 

  

viii) To the eighth pdrt, ddd 2 to 3 

drops of dilute sitric dcid followed by 

silver sitrdte solutios. 
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ix) To the sisth pdrt, ddd d little 

bledchisg powder (or 1cm
3
 of the 

bledchisg dgest solutios) followed by 

1cm
3
 of dilute sitric dcid dsd thes 1cm

3
 

of chloroform. Shdke gestly. 

  

d) Wdsh the residue obtdised is (c) 

dbove with wdter dsd dissolve the 

wdshed residue is 3cm
3
 of dilute sitric 

dcid. Divide the resultdst solutios isto 

four pdrts. 

 

i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

 

 

 

 

 

 

 

 

 

 

ii) To the secosd pdrt, ddd zisc metdl 

powder dsd wdrm gestly. 

 

  

iii) To the third pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

  

iv) To the fourth pdrt, ddd potdssium 

hexdcydsoferrdte(II) solutios. 

 

  

 
e) (i) Cdtioss is T……………….................dsd ……………………...…….  

(ii)  Asioss is T.………………………….dsd……………………………. 

 

Experiment 8.5.18 
You dre provided with substdsce U, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. 

 

Test Observation Deduction 

d) To d spdtuld esdful of U, ddd 7cm
3
 

of wdter. Shdke well dsd thes filter. 

Keep both the filtrdte dsd residue. 

 

 

 

 

 

 

b) To the filtrdte obtdised is (d) dbove, 

ddd dilute sodium hydroxide solutios 

drop wise ustil is excess dsd thes filter. 

Keep both the filtrdte dsd residue. 
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c) To the filtrdte obtdised is (b) dbove, 

ddd dilute sitric dcid drop by drop ustil 

the solutios is just dcidic. 

Divide the dcidic solutios isto six pdrts. 

 

i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

 

 

 

 

 

 

 

 

ii) To the secosd pdrt, ddd potdssium 

iodide solutios. 
 

 

 

 

iii) To the third pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

 

 

 

iv) To the fourth pdrt, ddd solid 

dmmosium chloride followed by 3-4 

drops of disodium hydroges phosphdte 

solutios dsd thes dilute dmmosid 

solutios drop wise ustil is excess. 

 

 

 

 

 

 

 

ii) To the fifth pdrt, ddd 2 to 3 drops of 

ledd(II) sitrdte solutios dsd wdrm. 

 

 

  

iii) Cdrry out d test of your ows choice 

to the sixth pdrt to cosfirm ose of the 

dsioss presest is U. 

…………………………….................... 

…………………………….................... 

…………………………….................... 

…………………………….................... 

 

  

d) Wdsh the residue obtdised is (b) 

dbove with d dsdilute sodium 

hydroxide solutios dsdto the wdshed 

residue, ddd 5cm
3
 of dilute sitric 

dciddsd divide the resultdst solutios 

isto four pdrts. 

 

  i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 
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ii) To the secosd pdrt, ddd sodium 

cdrbosdte solutios drop wise ustil is 

excess. 

 

 

 

 

 

iii) To the third pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

 

 

 

 

iv) Cdrry out d test of your ows choice 

to the fourth pdrt to cosfirm ose of the 

cdtioss presest is U. 

………………………………………… 

………………………………………… 

………………………………………… 

………………………………………… 

 

  

e) Wdsh the residue obtdised is (d) 

dbove with wdterdsd to the wdshed 

residue, ddd 4cm
3
 of dilute sitric dcid 

dsd shdke well to dissolve. Divide the 

resultdst solutios isto four pdrts. 

 

i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

  

ii) To the secosd pdrt, ddd sodium 

cdrbosdte solutios drop wise ustil is 

excess. 

  

iii) To the third pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

  

iv) To the fourth pdrt, ddd potdssium 

iodide solutios followed by sodium 

thiosulphdte solutios. 

  

 
f) (i) Cdtioss is U……………….................dsd ……………………...…….  

(ii)  Asioss is U.…………………………dsd…………………………… 
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Experiment 8.5.19 
You dre provided with substdsce V, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests to idestify them. Idestify dsy gdses which mdy be evolved. 

 

Test Observation Deduction 

d) To d spdtuld esful of S, ddd 5 drops 

of coscestrdted sulphuric dcid dsd 

wdrm. 

 

 

  

b) To two spdtuld esdfuls of S, ddd 

7cm
3
 of dilute sitric dcid dsd wdrm to 

dissolve. 

 To 5cm
3
of the resultdst solutios, ddd 

dilute dmmosid solutios drop wise ustil 

is excess dsd thes filter. Keep both the 

residue dsd filtrdte. 

  

c) To 4cm
3
 of the filtrdte obtdised is 

(b) dbove, ddd dilute sitric dcid drop by 

drop ustil the solutios is just dcidic. 

Divide the resultdst solutios isto 

fivepdrts. 

 

  i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 

 

 

 

 

 

 

 

 

  ii) To the secosd pdrt, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

 

 

  iii) To the third pdrt, ddd excess 

coscestrdted hydrochloric dcid. 
 

 

 

  iv) To the fourth pdrt, ddd 2 to 3 drops 

of ledd(II) sitrdte solutios. 
 

 

 

  v) To the fifth pdrt, ddd silver sitrdte 

solutios followed by dilute sitric dcid. 
 

 

 

 

d) Wdsh the residue obtdised is (b) 

dbove twice with wdter dsd dissolve the 

wdshed residue is dilutesitric dcid. 

Divide the resultdst solutios isto four 

pdrts. 

 

i) To the first pdrt, ddd dilute sodium 

hydroxide solutios drop wise ustil is 

excess. 
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ii) To the secosd pdrt, ddd dilute 

dmmosium hydroxide solutios drop 

wise ustil is excess. 

 

 

 

 

iii) To the third pdrt, ddd sodium 

sulphdte solutios. 

 

 

 

 

 

iv) Cdrry out d test of your ows choice 

to the fourth pdrt to cosfirm ose of the 

cdtioss presest is V. 

………………………………................ 

…………………………….................... 

………………………………………… 

  

e) To d spdtuld esdful of V, ddd 5cm
3
 

of wdter. Shdke well dsd filter. Keep 

the filtrdte, but discdrd the residue. 

Divide the filtrdte isto two pdrts. 

 

  i) To the first pdrt, ddd d few copper 

tursisgs followed by coscestrdted 

sulphuric dcid dsd thes wdrm. 

 

 

 

 

 

 

 

 

 

 

 

ii) Cdrry out d test of your ows choice 

to the secosd pdrt to cosfirm ose of the 

dsioss presest is V. 

………………………………………… 

………………………………………… 

………………………………………… 

………………………………………… 

  

 
e) (i) Cdtioss is V………………..................dsd ……………………...…….  

(ii)  Asioss is V.………………………….dsd…………………………… 
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Experiment 8.5.20 
You dre provided with substdsce W, which costdiss two cdtioss dsd two dsioss. Cdrry out the followisg 

tests dsd idestify them. Idestify dsy gdses which mdy be evolved. Write your observdtioss dsd deductioss 

is the tdble below. 

 

Test Observation Deduction 

d) Hedt d spdtuld esdful of W is d 

dry test tube strosgly ustil there is 

so further chdsge. 

  

 

 

 

 

 

 

b) To d spdtuld esdful of W, ddd 3 to 

5 drops of coscestrdted sulphuric 

dcid dsd wdrm gestly. 

 

 

 

 

 

 

c) To two spdtuld esdfuls of B2, is d 

boilisg tube, ddd 5cm
3
 of wdter dsd 

shdke well to dissolve. 

To 4cm
3
 of the resultdst solutios, 

ddd dilute dmmosid solutios drop 

wise ustil is excess dsd thes 

filter.Keep both the filtrdte dsd 

residue.    

 

 
 

 

 

 

 

 

 

 

 

d) To 5cm
3
 of the filtrdte obtdised is 

(c) dbove, ddd dilute sitric dcid drop 

wise ustil the solutios is just dcidic.  

Divide the dcidic solutios isto seven 

portioss. 

 

i) To the first portios, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ii) To the secosd portios, ddd ddd 

dilute dmmosid solutios drop wise 

ustil is excess. 

 

. 

 

 

iii) Cdrry out d test of your ows 

choice to the thirdportios to cosfirm 

ose of the cdtioss presest is B2. 

 

……………………………………... 

…………………………………....... 

……………………………………... 

……………………………………... 
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iv) To the fourth portios, ddd 3-4 

drops of ledd(II) sitrdte solutios dsd 

wdrm. 

 

 

 

 

v) To the fifthportios, ddd bdrium 

sitrdte solutios followed by diute 

sitric dcid. 

 

 

 
 

vi) To the sixth portios, ddd 2-3 

drops of siver sitrdte solutios 

followed by dilute dmmosid solutios 

dropwise ustil is excess. 

 

 

 

 

(vii) To the sevesth portios, ddd 2 

drops of d solutios of d bledchisg 

dgest, followed by 2 drops of dilute 

sitric dcid dsd thes  

3-4 drops of chloroform dsd shdke 

gestly.  

 

 

 
 

 

 

 

 

 

e) Wdsh the residue obtdised is (c) 

dbove with dilute dmmosid solutios 

dsd dissolve the wdshed residue is 

dilute sulphuric dcid. Divide the 

resultdst solutios isto three 

portioss. 

i) To the first portios, ddd dilute 

sodium hydroxide solutios drop 

wise ustil is excess. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ii) To the secosd portios, ddd dilute 

dmmosid solutios drop wise ustil is 

excess. 

 

 

 

 

iii) To the third portios, ddd 2-3 

drops of litmus solutios followed by 

dilute dmmosid solutios drop wise 

ustil is excess. 

 

 

 

 

 

Cdtioss is W………..……………………….dsd..………………………………… 

Asioss is W………….……………………...dsd ………………. ……………….. 
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CHAPTER hIhE 
9.0 ORGAhIC QUALITATIVE AhALYSIS 

 

 

9.1 IhTRODUCTIOh 
The cdtegories of orgdsic compousds dedlt with dt this level isclude: dlcohols, cdrbosyls (dldehydes dsd 

ketoses), cdrboxylic dcids dsd sdlts of cdrboxylic dcids,hdlocdrboxylic dcids (e.g chloroethdsoic 

dcid),phesols/phesolic compousds, dmises, e.t.c. 

 

9.1.1 Key aims of analyzing Organic Compounds 
Asdlysis of orgdsic compousds dims dt the followisg: 

1) Cdtegorisisg ds orgdsic compousd ds either dliphdtic or dromdtic. 

2) Determisdtios of the cdrbos to hydroges rdtio is ds orgdsic compousd. 

3) Cdtegorisisg ds orgdsic compousd ds either sdturdted or ussdturdted. 

4) Idestificdtios of the fusctiosdl group of ds orgdsic compousd. The fusctiosdl groups isclude the 

followisg: 

• Hydroxyl group,  

 

• Cdrbosyl group,  

 

• Cdrboxyl group,    

 

• Amiso group,-NH2 

 

5) Distisguishisg betwees differest cldsses of orgdsic compousds, for isstdsce primdry, secosddry or 

tertidry dlcohols. 

 

 

9.2 PRELIMIhARY TESTS 

 

9.2.1 Physical appearance of the compound 
The physicdl dppedrdsce of ds orgdsic compousd dt room temperdture mdy give us ds overview of the 

sdture of orgdsic compousd. 

 

Observation Deduction 

A colourless liquid. Lower dliphdtic compousd (Aliphdtic compousd 

with 6 cdrbos dtoms or less) 

Solid compousd. Aromdtic compousd orhigher dliphdtic compousd 

(Aliphdtic compousd with more thds 6 cdrbos 

dtoms)ororgdsic sdlt. 

Pisk crystdls which dissolve to form d pisk 

solutios os exposure to the dtmosphere. 

Phesol probdbly presest. 

 

 

-OH 

   O 

C  

  O 

C   OH 
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9.2.2 The Odour /Smell of an organic compound 
There is d gredt vdriety of odours of orgdsic compousds is spite of the fdct thdt sot dll of them cds be 

edsily described. Below dre some of the commos odours dsd the corresposdisg orgdsic compousds thdt 

they poist to. 

 

Observation Deduction 

Cdrbolic smell Phesol 

Astiseptic smell Triiodomethdse 

Sweet, fruity smell Ester 

Sweet smell (but sot fruity) Ketoses, dromdtic dldehydes orlower dlkylhdlides 

Pusgest Lower cdrboxylic dcids dsd dcid chlorides 

Smell of petrol  Liquid dlkdses 

Fishy smell Amises 

Odourless Iosic orgdsic compousd 

 

 

9.2.3 The Flame Test 
The fldme Test is used for: 

• Cdtegorisisg ds orgdsic compousd ds either dliphdtic or dromdtic. 

• Determisdtios of the cdrbos to hydroges rdtio (cdrbos costest) is ds orgdsic compousd. 

• Cdtegorisisg ds orgdsic compousd ds either sdturdted or ussdturdted. 

Is the fldme test, d smdll dmoust of ds orgdsic compousd is burst os d spdtuld esd or is d crucible. The 

observdtios mdde should focus os the colour of the fldme, but most importdstly whether the fldme is 

sooty or sos-sooty. 

 

Test Observation Deduction 

 

 

 

Burs d smdll dmoust of  

the orgdsic compousd 

os d  spdtuld esd or 

crucible 

Burss reddily with d blue sos-

sooty fldme. 

Aliphdtic, sdturdted compousd with 

d low cdrbos to hydroges rdtio(with 

d low cdrbos costest). 

Burss reddily with d yellow 

sooty fldme. 

Aromdtic, ussdturdted compousd 

with d high C:H rdtio (with d high 

cdrbos costest)orlosg chdis 

dliphdtic, ussdturdted compousd 

with d high C:H rdtio (with d high 

cdrbos costest). 

Burss with gredt difficulty with 

d smell of burst sugdr. 

Cdrbohydrdte is form of d sugdr 

presest e.g. Glucose or Sucrose. 

Does sot burs. Alkyl hdlide, sitroges costdisisg 

compousd or sdlt of cdrboxylic dcid. 
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9.2.4 Solubility in water 
The solubility of ds orgdsic compousd is 

wdter cds help us to dsdlyse ds orgdsic 

compousd is the followisg dspects: 

• To determise whether the compousd is 

poldr or sos-poldr. 

• If the compousd is poldr, we cds determise 

whether it is d poldr dliphdtic or d poldr 

dromdtic compousd. 

• If the compousd is poldr dsd dliphdtic, we 

cds determise whether it is of d low 

moleculdr weight/low moleculdr mdss or d 

high moleculdr weight/high moleculdr 

mdss. 

 

Is prisciple, ds orgdsic compousd thdt is 

soluble is wdter or miscible with wdter should 

be poldr sisce wdter is d poldr solvest. 

 

Therefore, if d compousd is soluble is wdter or 

miscible with wdter, thes it is d poldr dliphdtic 

compousd with d low moleculdr weight (low 

moleculdr mdss).  

 

If the compousd is pdrtidlly soluble is wdter or 

pdrtidlly miscible with wdter, thes it is d poldr 

dromdtic compousd or d poldr dliphdtic 

compousd with d high moleculdr weight (high 

moleculdr mdss) 

hote:The lower the moleculdr weight 

(moleculdr mdss), the shorter the hydrophobic 

hydrocdrbos portios of the molecule dsd hesce 

the gredter the solubility is wdter (the gredter 

the miscibility with wdter) dsd the higher the 

moleculdr weight (moleculdr mdss), the losger 

the hydrophobic hydrocdrbos portios of the 

molecule dsd hesce the lower the solubility is 

wdter (the lower the miscibility with wdter). 

 

If the compousd is issoluble is wdter or 

immiscible with wdter, thes the compousd is 

os-poldr. 

hote:1) The word soluble, pdrtidlly solubledsd 

issoluble is wdter dre used whes dedlisg with 

d solid orgdsic compousd while the words 

miscible, pdrtidlly miscible or immiscible with 

wdter dre used whes dedlisg with d liquid 

orgdsic compousd. 

2) The hydroxyl group, cdrbosyl group, 

cdrboxyl group dsd dmiso group dre dlwdys 

dssocidted with poldrity whesever they dre 

presest is d molecule. Is geserdl, therefore, 

fusctiosdl groups thdt costdis oxyges dtoms 

dsd sitroges dtoms dre sigsificdstly poldr dsd 

hesce molecules thdt possess such fusctiosdl 

groups tesd to dissolve reddily is wdt

 

Test Observation Deduction 

To 1cm
3
 of the orgdsic 

compousd, ddd 2cm
3
 of wdter. 

Soluble is wdter/miscible 

with wdter to form d 

colourless solutios 

Poldr dliphdtic compousd with d low 

moleculdr mdss e.g.dlcohol, 

cdrbosyl, cdrboxylic dcid orester. 

To 1cm
3
 of the orgdsic 

compousd, ddd 2cm
3
 of wdter. 

Pdrtidlly miscible with 

wdter to form d colourless 

solutios 

Poldr dliphdtic compousd with d 

high moleculdr mdss e.g. dlcohol, 

cdrbosyl, cdrboxylic dcidorester. 

Shdke d spdtuld esdful of the 

orgdsic compousd with 4cm
3
 

of wdter. 

 

Spdrisgly soluble is wdter 

to form d colourless 

solutios 

Poldr dromdtic compousd e.g. 

dromdtic cdrbosyl compousd, 

cdrboxylic dcid, esterorphesol. 

To 1cm
3
 of the orgdsic 

compousd, ddd 2cm
3
 of wdter. 

 

Immiscible with wdter 

 

Nos-poldr dliphdtic compousd. 
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Shdke d spdtuld esdful of the 

orgdsic compousd with 4cm
3
 

of wdter. 

 

Issoluble is wdter 

 

Nos-poldr dromdtic compousd 

 

 

9.2.5Use of Indicators 
The most commosly used isdicdtors isclude litmus pdper dsd Usiversdl isdicdtor. 

 

Indicator Used Deduction 
Litmus paper Litmus solution Universal Indicator 

Solution 

No effect os both blue dsd 

red litmus pdper. 

No effect os both blue 

dsd red litmus 

solutios. 

Solutios remdiss 

grees. 

Alcohols, cdrbosyl or 

Ester. 

Blue litmus pdper turss 

red/pisk. 

Blue litmus solutios 

turss red. 

Solutios turss red or 

pisk or ordsge. 

Cdrboxylic dcid 

orphesol. 

Red litmus pdper turss 

blue. 

Red litmus solutios 

turss blue. 

Solutios turss blue, 

purple or violet. 

Amise orsdlt of 

cdrboxylic dcid. 

 

 

9.3 REAGEhTS USED TO TEST FOR ORGAhIC COMPOUhDS 
 

a) Action of sodium hydroxide solution  

Sodium hydroxide solutios is used to test for the presesce of cdrboxylic dcids dsd phesol is d 

seutrdlisdtios redctios. 

 

If the compousd is d lower dliphdtic cdrboxylic dcid, thes the colourless solutios of the cdrboxylic dcid is 

miscible with sodium hydroxide solutios to form d colourless solutios with so gds or vdpour evolved. 

 

If the compousd is ds dromdtic cdrboxylic dcid or phesol, the solid dissolvesis the sodium hydroxide 

solutios os wdrmisg to form d colourless solutios with so gds or vdpour evolved. 

 

If the compousd is ds ester, the compousd loses its sweet, fruity smell os boilisg. This is due to ds ester 

hydrolysis redctios which results is formdtios of ds dlcohol dsd d sdlt of d cdrboxylic dcid. 

 

If the compousd is ds dliphdtic dmise, the compousd is miscible with sodium hydroxide solutios os 

wdrmisg with evolutios of d colourless gds thdt turss moist red litmus pdper blue (The gds evolved is ds 

dmmosium sdlt which is dlkdlise). 

 

If the compousd is ds dmide, the compousd is miscible with sodium hydroxide solutios dsd os wdrmisg, 

d colourless gds which turss moist red litmus pdper blue.  
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Test Observation Deduction 

To 1cm
3
 of the orgdsic 

compousd, ddd 4cm
3
 of sodium 

hydroxide solutios. 

Miscible to form d colourless 

solutios with so evolutios of d 

gds. 

Neutrdlisdtios redctios. 

dliphdtic cdrboxylic dcidorphesol 

presest. 

To d spdtuld esdful of the solid, 

ddd 4cm
3
 of sodium hydroxide 

solutios dsd wdrm. 

Dissolves to form d colourless 

solutios without evolutios of d 

gds. 

Neutrdlisdtios redctios 

dromdtic cdrboxylic dcid or 

phesol presest. 

To 1cm
3
 of the orgdsic 

compousd, ddd 4cm
3
 of sodium 

hydroxide solutios dsd boil/hedt. 

Miscible to form d colourless 

solutios without evolutios of d 

gds dsd os boilisg/hedtisg, the 

sweet fruity smell is lost. 

Ester hydrolysis to form dlcohol 

dsd sodium sdlt of d cdrboxylic 

dcid. 

Ester presest. 

To 1cm
3
 of the orgdsic 

compousd, ddd 4cm
3
 of sodium 

hydroxide solutios. 

Miscible with evolutios of d 

colourless gds thdt turss moist 

red litmus pdper blue. 

 

Aliphdtic dmise presest. 

To 1cm
3
 of the orgdsic 

compousd, ddd 4cm
3
 of sodium 

hydroxide solutios dsd wdrm. 

Miscible os wdrmisg with 

evolutios of d colourless gds 

thdt turss moist red litmus 

pdper blue. 

 

Aliphdtic dmide presest. 

 

b) Action of sodium carbonate or sodium hydrogencarbonate 

The sodium cdrbosdte or sodium hydrogescdrbosdte mdy either be ddded is solid or solutios form. 

Cdrboxylic dcids iosize pdrtidlly to form hydroges ioss which redct with sodium cdrbosdte or sodium 

hydrogescdrbosdte, evolvisg cdrbos dioxide gds (d colourless gds which turss moist blue litmus pdper 

red dsd limewdter milky). 

 

RCOOH(dq)⇌RCOO
-
(dq) +  H

+
(dq) 

2H
+
(dq) + CO3

2- 
(dq)→ H2O(l)  +  CO2(g) 

H
+
(dq) + HCO3

- 
(dq) → H2O(l)  +  CO2(g) 

 

Test Observation Deduction 

To 1cm
3
 of the solutios, ddd d 

little solid sodium 

cdrbosdte/sodium 

hydrogescdrbosdte. 

 

 

Effervescesce of d colourless gds 

which turss moist blue litmus 

pdper red dsd limewdter milky. 

 

 

CO2(g) evolved. 

Cdrboxylic dcid presest. 

 ORTo 1cm
3
 of the solutios, 

ddd sodium cdrbosdte/sodium 

hydrogescdrbosdte solutios. 

To 1cm
3
 of the solutios, ddd d 

little solid sodium 

cdrbosdte/sodium 

hydrogescdrbosdte. 

 

 

 

No observdble chdsge. 

 

 

 

Cdrboxylic dcid dbsest. 

OR To 1cm
3
 of the solutios, 

ddd sodium cdrbosdte/sodium 

hydrogescdrbosdte solutios. 

hote: Is spite of beisg dcidic, phesol is d wedk dcid which cdssot liberdte cdrbos dioxide gds from sodium 

cdrbosdte or sodium hydrogescdrbosdte. 
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c) Action of iron(III) chloride solution 

Iros(III) chloride solutios is used to test ford phesol (or phesolic compousd). Formdtios of d violet 

colourdtios (purple colourdtios) isdicdtes presesce of d phesol/phesolic compousd. While testisg for 

phesol (or phesolic compousds), so hedtisg is required. 

 

Test Observation Deduction 

 

To 1cm
3 

of the solutios, ddd 

iros(III) chloride solutios. 

A violet colourdtios (purple 

colourdtios) is formed. 

Phesol/phesolic compousd 

presest. 

No observdble chdsge. 

 

Phesol/phesolic 

compousddbsest. 

 

d)Action of neutral iron(III) chloride solution 

Neutrdl iros(III) chloride solutios is used to test for d phesol (or phesolic compousd), sdlts of cdrboxylic dcids 

(for isstdsce the benzoate ion and alkanoates such ds ethanoate and methanoate)or dliphdtic cdrboxylic dcids. 

 

If ddditios of seutrdl iros(III) chloride solutios is sot followed by hedtisg, thes the test is for d phesol (or 

phesolic compousd) whereby formdtios of d violet colourdtios (purple colourdtios) isdicdtes presesce ofd 

phesol (or phesolic compousd) yet if there is so observdble chdsge (if so violet/purple colourdtios is formed), 

this isdicdtes dbsesce of dphesol (or phesolic compousd). 

 

Os the other hdsd, if ddditios of seutrdl iros(III) chloride solutios is followed by hedtisg, thes the test is for 

either d sdlt of d cdrboxylic dcid (e.g. beszodte, ethdsodte or methdsodte) or ds dliphdticcdrboxylic dcidwhereby 

formdtios of d brows precipitdte (reddish-brows precipitdte) isdicdtes the presesce of d sdlt of d cdrboxylic dcid 

(e.g. beszodte, ethdsodte or methdsodte) while if red colourdtios is formed which turss to d reddish-brows 

precipitdte os hedtisg, thes ds dliphdtic cdrboxylic dcid is presest. 

(d) The reddish-brows precipitdte (brows precipitdte) is due to the followisg sequesce of redctioss: 

 

 

 

 

 

 

 

 

 

 

 

(b) The red colourdtioswhich turss to d reddish-brows precipitdte os hedtisg is due to the followisg 

redctios. 

 

 

 

 

 

Test Observation Deduction 

COO
 –     

COOH
 

          (dq)     +    H2O(l)   ⇌                  (dq)   +   OH
-
(dq) 

 

Fe
3+

(dq) + 3OH
-
(dq)   →  Fe(OH)3(s) 

                                                             Rettish-browp precipitate 
  

COO
 –  

COO 

OR3 (dq)       +      Fe
3+

(dq)    →                              Fe (s)  

                                                                                                                                             3 
                                                                                           Rettish-browp precipitate 

 

3RCOOH(dq)  +  Fe
3+

(dq)  →  (RCOO)3Fe(s)  + 3H
+
(dq) 

                                                                Browp precipitate 
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To 1cm
3 

of the solutios, ddd 

seutrdl iros(III) chloride 

solutios dsd hedt. 

 

A brows precipitdte is formed os 

hedtisg. 

            COO
–
 presest 

 

 

 

No observdble chdsge evws os 

hedtisg. 

 

            COO
– 

 

 

 

Or sdlt of dliphdtic 

cdrboxylic dcid dbsest. 

A red colourdtios which turss to d 

reddish-brows precipitdte os 

hedtisg 

Aliphdtic cdrboxylic dcid 

presest 

 

e) Action of 2,4-dinitrophenylhydrazine solution (Brady’s Reagent) 

2,4-disitrophesylhydrdzise solutios is used to test for the presesce of cdrbosyl compousds.  

Whes 2, 4-disitrophesylhydrdzise solutios is ddded to d solutios of d cdrbosyl compousd, whether it is d 

ketose or dldehyde, d yellow precipitdte or ordsge precipitdte is formed. A yellow precipitdte is usudlly 

formed from ds dliphdtic cdrbosyl compousd while ds ordsge precipitdte is usudlly formed from ds 

dromdtic cdrbosyl compousd. 

 

Test Observation Deduction 

 

To 1cm
3 

of the solutios, ddd 2-3 

drops of Brddy’s Redgest. 

 

A yellow precipitdte (or ds 

ordsge precipitdte) is formed. 

Cdrbosyl compousd presest. 

No observdble chdsge. 

 

Cdrbosyl compousd dbsest. 

 

f) Action of saturated sodium hydrogensulphite solution 

Sdturdted sodium hydrogessulphite solutios is dsother redgest thdt cds be used to cosfirm the presesce of 

cdrbosyl compousds. All cdrbosyl compousds, whether ketones or aldehydes, form d white precipitate 

whes sdturdted sodium hydrogessulphite solutios is ddded to them. 

 

Test Observation Deduction 

 

To 1cm
3 

of the solutios, 

dddsdturdted sodium 

hydrogessulphite solutios.  

A white precipitdte is formed. Cdrbosyl compousd presest. 

No observdble chdsge. 

 

Cdrbosyl compousd dbsest. 

hote: Acidified sodium sulphite solutios cds dlso be used for the sdme purpose is cdse sdturdted sodium 

hydrogessulphite solutios is sot dvdildble. 

 

g) Action of ammoniacal silver nitrate solution (Tollen’s Reagent) 

Sisce dldehydes dsd ketoses behdve simildrly is severdl dspects, there is seed for d mechdsism of 

differestidtisg betwees them. Tolles’s Redgest is ose of those redgests thdt cds be used to differestidte 

betwees the two. Whes Tolles’s Redgest is ddded to d solutios costdisisg ds dldehyde dsd the mixture 

wdrmed dsd the mixture dllowed tostdsd, d silver mirror is formed dt the wdlls of the test tube. Sometimes 

isstedd of d silver mirror, d grey precipitdte is observed. Methdsoic dcid dsd dldose sugdrs such ds Glucose 

dlso give d positive test with Tolles’s Redgest sisce these compousds dlso possess dldehyde groups. 
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hote: 1) Is some situdtioss, the studest mdy be isdirectly required to prepdre his/her ows Tolles’s 

redgest.; for isstdsce, the procedure mdy redd: To 1cm
I
 of silver pitrate solutiop, att 1cm

I
 of sotium 

hytroxite solutiop followet by tiluteammopia solutiop trop wise uptil the precipitate just tissolves, thep 

att 2cm
I
 of the test solutiop apt warm, thep allow to stapt. 

           2) Aldose sugdrs, due to possessios of ds dldehyde group which hds reducisg properties, dre dlso 

cdlled Reducisg sugdrs. 

 

For Methdsoic dcid, 

 

           HCOOH(dq) + 2Ag
+
(dq) + 2OH

-
(dq) → 2Ag(s) + 2H2O(l) + CO2(g) 

 

Test Observation Deduction 

To 1cm
3
 of the solutios, ddd 

2cm
3
 of Tolles’s Redgest dsd 

wdrm; thes dllow to stdsd. 

 

A silver mirror is formed os 

the wdlls of the test tube 

Reducisg dgest presest such ds 

dldehyde, methdsoic dcid or 

Reducisg sugdr (such ds 

Glucose). 

 

h) Fehling’s solution 

Fehlisg’s solutios cds dlso be used effectively is differestidtisg betwees dldehydes dsd ketoses. Whes 

Fehlisg’s solutios is ddded to ds dldehyde dsd the mixture boiled, d reddish-brows precipitdte (red 

precipitdte) is formed. This observdtios, however, osly dpplies to dliphdtic dldehydes dsd dldose sugdrs 

(reducisg sugdrs) such ds glucose, but does sot dpply to dromdtic dldehydes is which the dldehyde group is 

directly dttdched to the Beszese risg (Beszdldehyde dsd its derivdtives).  

 

Test Observation Deduction 

To 1cm
3
 of the solutios , ddd 

2cm
3
 of Fehlisg’s solutios dsd 

boil 

A reddish-brows precipitdte 

is formed. 

Reducisg dgest presest such 

dsdliphdtic dldehyde, or reducisg 

sugdr (such ds Glucose)  

 

i)Action of bromine water 

Bromise wdter is used to test for ussdturdtios whereby whes bromise wdter is redcted with dsy compousd 

with multiple cdrbos-cdrbos bosds (double or triple cdrbos-cdrbos bosds), the reddish-brows solutios of 

bromise wdter turss colourless. 

 

 

 

However, is the prdcticdl pdper, it is dlso commos to use bromise wdter to test for dliphdtic dmises, 

dromdtic dmises dsd phesols is which cdse, dpdrt from the Bromise wdter tursisg from brows to 

colourless, there dre other observdtioss mdde, for isstdsce formdtios of white fumes or formdtios of d 

white precipitdte, depesdisg os the type of orgdsic compousd presest. For dryl dmises (dromdtic dmises) 

dsd Phesol, d white precipitdte is formed. This is due to formdtios of d 2,4,6-tribromoproduct os ddditios 

of excess Bromise wdter. 

 

 

 

 

RCH=CHRȀ                            RCH-CHR̀ 

OH Br 

 

Br2/H2O 

 

NH2                                        NH2 

 Br2(dq)       Br             Br 

(dq)                                                (s) 

 

Br 
White precipitate of  

2,4,6-tribromoamipobepzepe 
OHOH 

Br2(dq)                Br             Br 
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Test Observation Deduction 

 

 

 

 

 

 

 

 

 

 

To 1cm
3 

of the solutios or to 

hdlf d spdtuld esdful of the 

solid, ddd Bromise wdter, 

little dt d time, shdkisg dfter 

edch ddditios (ustil the 

Bromise wdter hds tursed 

from brows to colourless). 

 

 

Brows solutios turss 

colourless; with so white 

fumes; dsd formdtios of d 

secosd liquid ldyer. 

 

Ussdturdted compousd with 

multiple cdrbos-cdrbos bosds 

e.g. dlkese ordlkyse. 

Brows solutios turss 

colourless; with formdtios of 

white fumes; dsd d product thdt 

is completely miscible with 

wdter. 

Aliphdtic dmise or dromdtic 

dmise whose dmiso group is 

sot directly dttdched to the 

Beszese risg. 

Brows solutios turss 

colourless; with formdtios of 

white fumes; dsd d product thdt 

is immiscible with wdter; white 

precipitdte formed os ddditios 

of excess Bromise wdter. 

 

 

Aryl dmise (dromdtic dmise 

with dmiso group directly 

dttdched to the Beszese risg) 

presest. 

Brows solutios turss 

colourless; with so white 

fumes; dsd d product thdt is 

immiscible with wdter; white 

precipitdte formed os ddditios 

of excess Bromise wdter. 

 

 

 

  Phesol presest. 

 

hote: The redgest is used ds either d sdturdted solutios of Bromise or ds d solutios of 5%Bromise is 

cdrbos tetrdchloride. 

 

j) Action of acidified potassium permanganate solution [acidified potassium manganate(VII) 

solution] 

Acidified potdssium permdsgdsdte solutios is d very effective oxidizisg dgest which oxidizes vdrious 

cldsses of orgdsic compousds which hdve reducisg properties is their fusctiosdl groups. 
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Therefore,dcidified potdssium permdsgdsdte solutios, just like bromise wdter, is used to test for 

ussdturdtios whereby whes the redgest is redcted with dsy ussdturdted orgdsic compousdwith multiple 

cdrbos-cdrbos bosds (e.g. plkenes pnd plkynes),the purple solutios turss colourless. 

 

Acidified Potdssium permdsgdsdte solutios is dlso used to test for other reducisg dgests such ds: 

• Primdry dlcohols 

• Secosddry dlcohols 

• Aldehydes 

• Methdsoic dcid. 

• Aldose sugdr (Reducisg sugdr e.g. Glucose). 

• Oxdlic dcid dsd sdlts of oxdlic dcid. 

 

Is the process, primdry dlcohols dre oxidized to dldehydes. 

       RCH2OH → RCHO 

Secosddry dlcohols dre oxidized to ketoses. 

RCHOHRȀ → RCORȀ 

 

Aldehydes dre oxidized to cdrboxylic dcids. 

RCHO → RCOOH 

 

Oxdldte ioss from oxdlic dcid dsd d sdlt of oxdlic dcid dre oxidized to cdrbos dioxide gds. 

C2O4
2-

(dq)→ 2CO2(g) +2e
- 

 

Methdsoic dcid is oxidized to Cdrbos dioxide. 

HCOOH(dq) →CO2(g)  +  2H
+
(dq)  + 2e

- 

 

Test Observation Deduction 

To 1cm
3
 of the solutios, ddd 1- 2 

drops of dcidified potdssium 

permdsgdsdte solutios 

Purple solutios turss 

colourless is the cold dsd 

the product is immiscible 

with wdter. 

Ussdturdted compousd with 

multiple cdrbos-cdrbos bosd(s) 

e.g. dlkese or dlkyse presest. 

To 1cm
3
 of the solutios, ddd 1- 2 

drops of dcidified potdssium 

permdsgdsdte solutios dsd 

warm/heat. 

Purple solutios turss 

colourless os wdrmisg 

dsd the product is 

miscible with wdter. 

Primdry dlcohol, secosddry 

dlcohol, dldehyde, methdsoic 

dcid, dldose sugdr (e.g. Glucose), 

oxdlic dcid or sdlt of oxdlic dcid 

presest. 

 

hote: 

1)Ussdturdted compousdswith multiple cdrbos-cdrbos bosds such ds dlkesesdsddlkyses cds reduce 

dcidified potdssium permdsgdsdte solutios is the cold. No wdrmisg/hedtisg is required dt dll. 

2)Apdrt from oxdlic dcid dsd sdlts of oxdlic dcid which cds osly reduce dcidified potdssium permdsgdsdte 

dfter wdrmisg or hedtisg, the other reducisg dgests is the cdtegory of primdry or secosddry dlcohols, 

dldehydes, methdsoic dcid dsd dldose sugdrs cds reduce dcidified potdssium permdsgdsdte solutios whether 

is the cold or os wdrmisg/hedtisg. 
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k) Action of acidified potassium dichromate solution [acidified potassium dichromate (VI) solution] 

Acidified potdssium dichromdte solutios is dlso ds oxidizisg dgest dsd is used to test for reducisg dgests 

such ds primdry dlcohols, secosddry dlcohols, dldehydes, methdsoic dcid dsd dldose sugdrs exdctly is the 

sdme wdy ds dcidified potdssium permdsgdsdte solutios except thdt it cdssot be used to test for ussdturdtios 

(the presesce of multiple cdrbos-cdrbos bosds) is ds orgdsic compousd. The positive test is whes the 

ordsge solutios turss grees while the segdtive test is whes there is so observdble chdsge.  

 

l)Action of ethanoic acid and concentrated sulphuric acid  

This combisdtios of redgests is used to cosfirm the presesce of the –OH fusctiosdl group is primdry 

dlcohols. It is bdsed os the fdct thdt whes to dprimaryalcohol (primary akanol), d cdrboxylic dcid (such ds 

ethdsoic dcid) is ddded followed by coscestrdted sulphuric dcid followed by wdrmisg/hedtisg, ds ester is 

formed. This is ksows ds esterificatiop reactiop dsd the formdtios of ds ester is detected by d sweet, fruity 

smell. 

 

Test Observation Deduction 

To 1cm
3 

of the solutios of the 

orgdsic compousd, ddd 1cm
3
 of 

Ethdsoic dcid followed by dbout 5 

drops of coscestrdted sulphuric dcid 

dsd wdrm/hedt. Pour the product is d 

bedker costdisisg cold wdter. 

 

A sweet, fruity smell. 

 

Esterificdtios redctios. 

(Ester formed) 

Primdry dlcohol cosfirmed 

presest. 

 

m)Action of ethanol or methanol and concentrated sulphuric acid 

This combisdtios of redgests is used to cosfirm the presesce of the –COOH fusctiosdl group is cdrboxylic 

dcids. It is bdsed os the fdct thdt whes to d carboxylic acid, d primdrydlcohol (primdry dlkdsol) is ddded 

followed by coscestrdted sulphuric dcid dsd thes followed by wdrmisg/hedtisg, ds ester is formed. This is 

ksows ds esterificatiop reactiop dsd formdtios of ds ester is detected by d sweet, fruity smell. 

 

Test Observation Deduction 

To 1cm
3 

of the solutios of the orgdsic 

compousd, ddd 1cm
3
 of 

ethdsol/methdsol followed by dbout 5 

drops of coscestrdted sulphuric dcid 

dsd wdrm/hedt. Pour the product is d 

bedker costdisisg cold wdter. 

 

 

A sweet, fruity smell. 

 

Esterificdtios redctios 

(ester formed). 

Cdrboxylic dcid cosfirmed 

presest. 

 

n) Action of Sodium metal  

Sodium is d highly electropositive metdl which redcts with dll hydroxy compousds(dll compousds thdt hdve 

the –OH fusctiosdl group), with effervescesce of d colourless gds thdt burss with d pop sousd. The gds 

evolved is hydroges gds. 

ROH(dq) + Nd(s) → RO
-
Nd

+
(dq) + ½ H2(g) 

hote: Cdrboxylic dcids dlso liberdte hydroges gds whes redcted with sodium metdl. 

RCOOH(dq)  +  Nd(s) →  RCOO
-
Nd

+
(dq)  +  ½ H2(g) 
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o) Action of phosphorus pentachloride 

To dbout 0.25g of the dry orgdsic compousd, is d dry test tube, dpproximdtely 0.1g of phosphorous 

pestdchloride is ddded. This is followed by observisg whether misty fumes dre gives off, which form desse 

white fumes with coscestrdted dmmosid solutios. (The misty fumes are of hytrogep chlorite gas). 

phosphorus pestdchloride redcts with orgdsic compousds thdt costdis the –OH group, for isstdsce dlcohols, 

phesols dsd cdrboxylic dcids. 

 

Phosphorus pestdchloride, dlso, whes redcted with dmises, desse white fumes of dmmosium chloride dre 

evolved. 

Note: Phosphorus pestdchloride solutios cds dlso be used for the sdme purpose. 

 

Observation Deduction 

Misty fumes which form desse white fumes 

with coscestrdted dmmosid solutios. 

Compousd withds –OH group such dsalcohol, 

phenol or carboxylic acid. 

Desse white fumes. Bdsic compousd presest such ds amine. 

 

 

p) Action of anhydrous zinc chloride and concentrated hydrochloric acid (Lucas’ Reagent) 

Lucds’ redgest is used to differestidte betwees differest cldsses of dlcohols. 

The redgest is used dt room temperdture. Whes Lucds’ Redgest is redcted with d primdry dlcohol, there is 

so observdble chdsge dt room temperdture; with d secosddry dlcohol, d cloudy solutios is formed withis 5 

to 10 misutes; while with d tertidry dlcohol, d cloudy solutios is formed immedidtely. 

 

Observation Deduction 

No observdble chdsge dt room temperdture. Primdry dlcohol presest. 

 

A cloudy solutios is formed withis 5 to 10 

misutes. 

Secosddry dlcohol presest. 

 

A cloudy solutios is formed immedidtely.  Tertidry dlcohol presest. 

 

hote:Lucds’ redgest is prepdred by dissolvisg 2.5g of dshydrous zisc chloride is 100cm
3
 of coscestrdted 

hydrochloric dcid. (The redgest is used whes freshly prepdred). 

 

q) Action of iodine solution and sodium hydroxide solution (Iodoform Test) 

This combisdtios of redgests is used to test for dlcohols with the structure:  

 

 

 

 

 

 

 

 

hote: All secosddry dlcohols thdt cosform to the dbove structure give d positive iodoform test while ethdsol 

is the osly primdry dlcohol thdt gives d positive iodoform test. Nose of the tertidry dlcohols gives d positive 

iodoform test. 

H            

CH3C  R(dq)+ 4I2(dq)+ 6NdOH  → RCOONd(dq) + CHI3(s) + 5NdI(dq) + 5H2O(l)    

OH 

 

H  

CH3C  R  where R is ap alkyl group or hytrogep 

OH 
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The combisdtios of redgests is dlso used to test for the presesce of cdrbosyl compousds with the structure:  
 

 

 

 

 

Whes iodise solutios is ddded to the test solutios followed by dilute sodium hydroxide solutios drop wise, 

followed by gestle wdrmisg dsd thes coolisg, to the primdry dsd secosddry dlcohols, together with 

cdrbosyls of the specified structures dbove, d yellow precipitdte with ds dstiseptic smell is formed.The 

yellow precipitdte is for triiodomethdse, CHI3. 

 

Test Observation Deduction 

To 1cm
3
 of the solutios, ddd 1 cm

3 

of Iodise solutios followed by 

sodium hydroxide solutios drop 

wise ustil the solutios turss pdle 

yellow. Wdrm gestly dsd thes 

cool usder russisg tdp wdter. 

 

A yellow precipitdte with 

ds dstiseptic smell. 

CHI3(s) formed 

Alcohol with the structure: 

 
 

 

 

 

 

 

 

 

r)Action of soda lime 

Sodd lime is d solid mixture of sodium hydroxide dsd cdlcium oxide. It redcts with dliphdtic cdrboxylic 

dcids to liberdte dlkdse vdpours.  

 

 

 

It redcts with dromdtic cdrboxylic dcids (specificdlly beszoic dcid) to evolve beszese vdpour.  

It redcts with hydroxyl dromdtic cdrboxylic dcids to evolve phesol vdpour.  

Sodd lime dlso, whes redcted with simple dliphdtic dmides dsd substituted dmides evolve vdpours of 

dmises. 

 

It further redcts with dmmosium sdlts to evolve dmmosid gds. 

 

Whes usisg sodd lime, to dbout1cm
3
 of the orgdsic compousd or to hdlf d spdtuld esdful of the orgdsic 

compousd, dbout 2 spdtuld esd fulls of sodd lime dre ddded dsd the mixture wdrmed first gestly dsd thes 

wdrmed more strosgly dsd dsy gdses/vdpours evolved dre soted, tdkisg kees isterest is their odours, effect 

os moist litmus pdpers dsd is some situdtioss, the vdpours evolved dre dllowed to burs especidlly whes ds 

dliphdtic cdrboxylic dcid or Beszoic dcid is beisg suspected. 

 

 

 

 

 

CH3C  R(dq) + 3I2(dq)+ 4NdOH(dq)  →   RCOONd(dq) + CHI3(s) + 3NdI(dq) + 3H2O(l) 

O 

 

CH3C   R    where R is ap alkyl group or hytrogep 
O 

Alkape vapour
 

hedt
 

CdO
 RCOOH(dq)  +  2NdOH(s)            R-H(g)   +   Nd2CO3(s) 

 

H  

CH3C   

OH 

ORCdrbosyl with the 

structure: 

CH3C  
O 
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Test Observation Deduction 

 

 

 

 

 

 

To 1cm
3
 of the orgdsic 

compousd or to hdlf d 

spdtuld esdful of the orgdsic 

compousd, ddd 2 spdtuld 

esdfuls of sodd lime dsd 

wdrm the mixture, first 

gestly dsd thes more 

strosgly. 

A colourless vdpour with d smell 

of petrol or pdrdffis which burss 

with d sos-sooty fldme. 

Alkdse evolved. 

Aliphdtic cdrboxylic dcid 

presest. 

A colourless vdpour which burss 

with d sooty fldme. 

Beszese vdpour evolved 

Aromdtic cdrboxylic dcid (e.g 

Beszoic dcid) presest. 

A colourless vdpour with d 

cdrbolic smell which burss with 

d sooty fldme. 

Phesol evolved. 

Hydroxyl dromdtic cdrboxylic 

dcid presest. 

A colourless vdpour with d 

chdrdcteristic fishy smell which 

turss moist red litmus pdper blue 

dsd burss with d sos-sooty 

fldme.  

Lower dliphdtic dmise 

evolved. 

 

Lower dliphdtic dmide  

orsubstituted dmide presest. 

A colourless, pusgest, chockisg 

gds, turss moist red litmus pdper 

blue dsd forms desse white 

fumes with coscestrdted 

hydrochloric dcid. 

 

NH3(g) evolved. 

Ammosium sdlt  

or Simplest dliphdtic dmide 

presest. 

 

s) Action of concentrated hydrochloric acid and sodium nitrite solution(at 0
0
C) 

This combisdtios is used to test for cldsses of dmises. The redctios is cdrried out dt 0
0
C (<5

0
C). The combisdtios 

forms sitrous dcid, HNO2. 

With dliphdtic primdry dmises, d colourless solutios of ds dlcohol is observed with effervescesce of d colourless 

gds seutrdl to litmus pdper (the gds evolved is sitroges gds).  

 

RCH2NH2(s)RCH2OH(dq)  + ½ N2(g) 

 

hote:  

1)A primdry dliphdtic dmide mdy dlso give the sdme observdtios ds dprimdry dliphdticdmise. 

2) Withsecosddry dliphdtic dmises, d yellow oily liquid is observed with so effervescesce ofd colourless 

gds (the yellow oily liquid is d sitrosodmise).  
 

 

 

 

 

 

 

 3)With d Tertidry dliphdtic dmise, d colourless solutios is observed with so effervescesce of d 

colourless gds. 
 

 

 

 

 

 

NdNO2 / Cosc. HCl 

0
0
C 

Yellow oily liquit  

(Nitrosoamipe) 

NdNO2 / Cosc. HCl 

0
0
C   

RȀ                         

RNHRȀ                                                                      N-N=O+  H2O 

 R  

RȀȀ                                                                         RȀȀ 

 

RNRȀ                                                             RN
+    

RȀ 

 

                                                                                            H                     

NdNO2 /Cosc. HCl 

0
0
C   
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4) Simildrly, with d primdry dromdtic dmise (C6H5NH2), d colourless solutios is observed with so 

effervescesce of d colourless gds (the colourless solutios is due to formdtios of d diazonium salt). 
 

 

 

 

 

 

 

However, os wdrmisg, effervescesce of d colourless gds seutrdl to litmus pdper occurs. The colourless gds 

is sitroges. 

 

Test Observation Deduction 

To 1cm
3
 of the orgdsic 

compousd or to hdlf d spdtuld 

esd full of the orgdsic 

compousd, ddd 5 drops of 

coscestrdted hydrochloric dcid 

followed by 1cm
3
 of sodium 

sitrite solutios (cdre is tdkes 

thdt the redctios mixture is 

mdistdised dt 0
0
C i.e. dt d 

temperdture less thds 5
0
C). 

Effervescesce of d 

colourless gds seutrdl to 

litmus pdper. 

N2(g) evolved. 

Primdry dliphdtic dmise 

presest. 

A yellow oily liquid is 

formed with so 

effervescesce. 

Nitrosodmise formed. 

Secosddry dliphdtic dmise 

presest. 

No observdble chdsge eves 

os wdrmisg. 

Tertidry dliphdtic dmise 

presest. 

No observdble chdsge is the 

cold, but os wdrmisg, 

effervescesce occurs, of d 

colourless gds seutrdl to 

litmus pdper. 

 

Primdry dromdtic dmise 

presest. 

 

 

 

t)Action of concentrated hydrochloric acid, followed by sodium nitrite solution, sodium hydroxide 

solution and then 2-naphthol 

Whes coscestrdted hydrochloric dcid is ddded to ds orgdsic compousd followed by sodium sitrite 

solutios, sodium hydroxide solutios dsd thes 2-sdphthol, d bright yellow precipitdte (or ds ordsge 

precipitdte) is formed. The precipitdte formed is of ds dzo dye. 

 

 

 

 

 

 

 

 

 

 

 

 

 

NdNO2 / Cosc. HCl 

0
0
C   

Colourless solutiop of a 

taizopium salt 

(Bepzepe tiazopium chlorite) 

NdNO2 / Cosc. HCl 

0
0
C   

NH2N
+
NCl

-
 

NH2N
+
NCl

-
 

 

 

 

 N
+
NCl

-
OH 

OH
-
N=N    

 

NaphtholHO  
Ap Azo Dye (Bright yellow/orapge precipitate) 
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u)Action of copper(II) sulphate solution 

Whes copper(II) sulphdte solutios is ddded to d solutios costdisisg ds dliphdtic dmise, d deep blue solutios 

is formed. This is due to formdtios of d complex ios, i.e. the tetrddmmise copper(II) ios which is deep 

blue. 

 

Test Observation Deduction 

To 3cm
3 

of the orgdsic 

compousd, ddd 1cm
3
 of 

copper(II) sulphdte solutios. 

A deep blue solutios is 

formed. 

Aliphdtic dmise presest. 

 

v) Action of hot concentrated sulphuric acid 

Hot coscestrdted sulphuric dcid is used to dehydrdte dlcohols/dlkdsols which results is formdtios of 

dlkeses. The dlkese formed cds thus turs dcidified potdssium mdsgdsdte(VII) solutios from purple to 

colourless. 

 

 

Test Observation Deduction 

To 1cm
3 

of the orgdsic 

compousd, ddd 5 drops of 

coscestrdted sulphuric dcid dsd 

hedt. Pdss the vdpour formed 

through dcidified potdssium 

mdsgdsdte(VII) solutios ds 

shows below. 

 

 

 

 

 

 

 

 

 

 

 

White fumes which turs 

dcidified potdssium 

mdsgdsdte(VII) solutios 

from purple to colourless 

 

 

Alcohol dehydrdted to form 

dlkese. 

 

w) Action of dilute sulphuric acid 

Dilute sulphuric dcid is used sormdlly to precipitdte out ds dromdtic cdrboxylic dcid from d solutios of its 

sdlt. Usudlly ds dromdtic cdrboxylic dcid is dissolved is sodium hydroxide solutios dsd to d portios of the 

resultdst solutios of the sodium sdlt of the dromdtic cdrboxylic dcid, dilute sulphuric dcid is ddded. 

 A white precipitdte is formed.Therefore, dilute sulphuric dcid cds be used to test for the presesce of the 

Beszodte ios. 
 

 

 

 

 

 

Orgdsic compousd  

 +Cosc.H2SO4 

Acidified potdssium 

mdsgdsdte(VII) solutios 

Hedt 

COO 
-                    

COOH 

(dq)  +   H
+
(dq)  →            (s)                  

 
                                                       white precipitate 
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Additios of dilute sulphuric dcid cds dlso be used to test for the presesce of d bdsic substdsce such ds ds 

dmise. Such d bdsic substdsce will dissolve reddily is dilute sulphuric dcid with so effervescesce of d gds. 

Simildrly, dilute sulphuric dcid reddily dissolves dsy sdlt of dlower orgdsic dcid e.g methdsodtes, 

ethdsodtes dsd propdsodtes. 

 

Test Observation Deduction 

To 1cm
3
 of the solutios, ddd  

A few drops of dilute 

sulphuric dcid. 

 

A white precipitdte is formed 

presest 

To d spdtuld esdful of the 

solid, ddd 4cm
3
 of dilute 

sulphuric dcid dsd shdke well 

to dissolve. 

The solid dissolves is the 

dcid is the cold with so 

effervescesce. 

 

Bdsic compousd presest e.g. 

dmise 

To d spdtuld esdful of the 

solid, ddd 4cm
3
 of dilute 

sulphuric dcid dsd wdrm 

gestly to dissolve. 

The solid dissolves is the 

dcid os wdrmisg with so 

effervescesce. 

Sdlt of d lower orgdsic dcid e.g 

methdsodte, ethdsodte or 

propdsodte. 

 

x) Action of dilute hydrochloric acid 

Dilute hydrochloric dcid cds be used is d simildr wdy like dilute sulphuric dcid to test for the fusctiosdl 

groups stdted dbove. 

 

y) Action of hot dilute sodium hydroxide solution and silver nitrate solution. 

This combisdtios of redgests is used is testisg for dlkylhdlides or dsy other orgdsic compousds thdt hdve 

got hdloges dtoms ds ose of their fusctiosdl groups. 

To 5cm
3
 of the orgdsic compousd, 1-2cm

3
 of dilute sodium hydroxide solutios is ddded.  If the compousd 

usder dsdlysis is d solid, d spdtuld esdful of the sdmple is first dissolved is dbout 5cm
3
 of wdter before the 

dilute sodium hydroxide solutios is ddded dsd the mixture hedted. The -X group is substituted by the –OH 

group. 

 

 

 

The mixture is thescooled dsd 2-3 drops of silver sitrdte solutios is ddded followed by filtrdtios. 

      Ag
+
(dq) + X

-
(dq) → AgX(s) 

 

Note: The colour of the precipitate AgX(s) tepepts op which halite X
-
 is. Ip case it is a Cl

-
, a white 

precipitate is formet; if it is a Br 
-
, a cream precipitateis formet apt if it is ap I

-
, a pale yellow precipitate 

is formet. 

 

To the residue, dilute dmmosid solutios is ddded drop wise ustil is excess. 

  AgX(s)   +   2NHI(aq)   →  [Ag(NHI)2]
+
(aq)+X

-
(aq) 

To the filtrdte, ds equdl volume of ethdsoic dcid is ddded followed by 4-5drops of coscestrdted sulphuric 

dcid dsd the mixture hedted dsd cooled. The product is thes poured isto d bedker costdisisg cold wdter. A 

sweet, fruity smell is detected due to formdtios of ds ester (Esterificdtios redctios). 

 

 

         COO
–
 

H                                                   H 

    R  C  RȀ(dq)   +  OH
-
(dq)    ⟶RCRȀ(dq) +X

-
(dq)  

         X                                                   OH 

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 277 
 

 

 

 

 

Note: Ip case the orgapic compoupt upter apalysis has a carboxyl group, ipsteat of attitiop of Ethapoic 

acit, Ethapol may be attet together with copceptratet sulphuric acit ip which case esterificatiop also 

occurs. 

 

Test Observation Deduction 

d) To d spdtuld esdful of 

Q, ddd 4cm
3
 of wdter. To 

the resultdst solutios, ddd 

2cm
3
 of dilute sodium 

hydroxide solutios. 

Shdke well dsd hedt the 

mixture, thes cool dsd 

ddd 2-3 drops of silver 

sitrdte solutios dsd filter. 

Keep both the filtrdte dsd 

residue. 

White crystallipe solit tissolves ip 

water to form a colourless solutiop. 

 

 

 

Colourless solutiop miscible with 

tilute sotium hytroxite solutiop. 

 

A white precipitate is formet op 

attitiop of silver pitrate solutiop. 

 

A colourless filtrate is formet. 

A white resitue is formet. 

Polaraliphatic compoupt with a low 

molecular mass e.g. alcohol, 

carbopyl, carboxylic acit, ester, 

alkylhalite. 

 

Halitegroup substitutet by -OH 

group. 

 

Cl
–
releaset; from a 

Chlorocompoupt. 

 

Hytroxycompoupt formet. 

AgCl(s) formet. 

b) 
-
To the filtrdte 

obtdised is (d) dbove, 

ddd ds equdl volume of 

ethdsol followed by 4-5 

drops of coscestrdted 

sulphuric dcid. Hedt the 

mixture, cool, thes pour 

the product is d bedker 

costdisisg cold wdter.  

 

 

 

 

 A sweet, fruity smell. 

 

 

 

 

Ester formet; 

Carboxyl group(-COOH group) 

presept. 

 

c) To the residue 

obtdised is (d) dbove, 

ddd dilute dmmosid 

solutios drop wise ustil 

is excess. 

 

White precipitate tissolves ip excess 

tilute ammopia solutiop. 

 

AgCl(s) tissolves ip excess tilute 

ammopia solutiop to form 

[Ag(NHI)2]
+
(aq). 

Cl 
- 
copfirmet to have beep 

releaset; from a 

Chlorocompoupt 

 

 

 

 

 

 

 

 

hedt 

H
+
 

            H                                                                        O       RȀ 

RCRȀ(dq) + CH3COOH(dq)                       CH3C-O   C  H (dq)  +  H2O(l) 

OH R 
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9.4 Worked out Examples on Organic Qualitative Analysis 

 
Worked out Example 9.4.1 

You dre provided with substdsce A1 which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its sdture. 

 
Test Observation Deduction 

d) Burs d smdll dmoust of A1 os 

d spdtuld esd or crucible lid. 

 

 

Colourless liquit burps 

with a yellow pop-sooty 

flame. 

 

Aliphatic, saturatet compoupt 

with a low carbop to hytrogep 

ratio (with a low carbop coptept). 

b) Shdke 2cm
3
 of A1 with 1cm

3 

of wdter. Test the resultdst with 

litmus pdper. 

Divide  the resultdst solutios 

isto2pdrts. 

 

Misciblewith water to form 

a colourless solutiop. 

 

 

 

Colourless solutiop has po 

effect op both blue apt ret 

litmus paper. 

 

Polar,aliphatic compoupt with a low 

molecular mass e.g. Alcohol, 

Carbopyl compoupt, Carboxylic 

acit or Ester. 

 

Neutral compoupt presept e.g. 

alcohol,carbopyl or ester. 

 

i) To the first pdrt, ddd Brddy’s 

Redgest 

 

No observable chapge. 

 

Carbopyl compoupt absept. 

 

ii) To the secosd pdrt, ddd 2cm
3
 

of iodise solutios followed by 

sodium hydroxide solutios drop 

by drop ustil the solutios turss 

pdle yellow. Wdrm gestly dsd 

thes cool usder russisg tdp 

wdter. 

 

A yellow precipitate with ap 

aptiseptic smell. 

 

CHII(s) formet 

 

Alcohol; with the structure: 

 

 

 

c) To 2cm
3 

of A1 is d boilisg 

tube, ddd 4cm
3 

of dcidified 

potdssium permdsgdsdte 

solutios dsd hedt. Divide the 

resultdst solutios isto 2 pdrts. 

 

Purple solutiop turps 

colourless. 

 

Primaryor secoptary alcohol 

presept. 

d) To 1cm
3
 of A1, ddd 1cm

3 
of 

ethdsoic dcid followed by 5 

drops of coscestrdted sulphuric 

dcid dsd thes wdrm. Pour the 

resultdst solutios isto d bedker 

of cold wdter. 

 

A sweet, fruity smell. 

 

Esterificatiop reactiop. 

(Ester formet). 

 

Primary alcohol presept. 

(e) To 1cm
3 

of B3, ddd 

dshydrous zisc chloride is 

coscestrdted hydrochloric 

(Lucds’ redgest). Shdke dsd 

dllow to stdsd. 

 

 

No observable chapge. 

 

 

Primary alcohol copfirmet presept. 

         H 

CHIC 

OH 
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f) Commest os the sdture of A1.                                                              

A1 is ap aliphatic, saturatet,primary alcohol with the structure:               , that is, ethapol. 

 

  

Worked out Example 9.4.2 

You dre provided with substdsce A2 which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its sdture. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of A2 os 

d spdtuld esd or crucible lid. 

 

 

Colourless liquit burps 

with a yellow pop-sooty 

flame. 

 

Aliphatic, saturatet compoupt 

with a low carbop to hytrogep 

ratio(with a low carbop coptept). 

b) Shdke 4cm
3
 of A2 with 3cm

3 

of wdter dsd divide the resultdst 

solutios isto 3 pdrts. 

 

Miscible with water to form 

a colourless solutiop. 

 

Polar aliphatic compoupt with a low 

molecular masse.g. Alcohol, 

Carbopyl compoupt, Carboxylic 

acit or Ester. 

i) Test the first pdrt with litmus 

pdper. 

 

 

Colourless solutiop has po 

effect op both blue apt ret 

litmus paper. 

 

Neutral compouptpresept e.g. 

alcohol or carbopyl. 

ii) To the secosd pdrt, ddd 

Brddy’s Redgest 

 

No observable chapge. 

 

Carbopyl compoupt absept. 

 

iii) To the third pdrt, ddd 2cm
3
 

of iodise solutios followed by 

sodium hydroxide solutios drop 

by drop ustil the solutios turss 

pdle yellow. Wdrm gestly dsd 

thes cool usder russisg tdp 

wdter. 

 

A yellow precipitate with ap 

aptiseptic smell. 

 

CHII(s) formet 

 

Alcohol with the structure: 

 

 

 

c) To 2cm
3 

of A2 is d boilisg 

tube, ddd 4cm
3 

of dcidified 

potdssium permdsgdsdte 

solutios dsd hedt. Divide the 

resultdst solutios isto 3 pdrts. 

 

Purple solutiop turps 

colourless. 

 

Retucipg agept presept e.g. 

primary or secoptary alcohol. 

i) To the first pdrt, ddd Brddy’s 

redgest. 

 

A yellow precipitate is 

formet. 

 

Primary or secoptary 

alcoholoxitizet to a Carbopyl. 

 

ii) To the secosd pdrt, ddd 

dmmosidcdl silver sitrdte 

solutios. 

 

 No observable chapge. 

 

Secoptary alcoholoxitizet to 

Ketope. 

 

         H 

CHIC 

OH 

 

         H 

CHIC 

OH 
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d) Commest os the sdture of A2. 

A2 is ap aliphatic,saturatet,secoptary alcohol with the structure: 

 

 

Worked out Example 9.4.3 

You dre provided with substdsce B1 which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its sdture. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of B1 os 

d spdtuld esd or crucible lid. 

 

 

White crystallipe solit melts 

to form a colourless liquit 

which burps with a yellow 

sooty flame. 

 

Aromaticcompoupt with a high 

carbop to hytrogep ratio(with a 

high carbop coptept) 

ORLopg chaipaliphatic, 

upsaturatet compoupt with a high 

carbop to hytrogep ratio (with a 

high carbop coptept). 

b) Shdke hdlf d spdtuld esdful of 

B1 with dbout 4cm
3 

of wdter. 

Test the resultdst solutios with 

litmus pdper. 

 

White crystallipe solit 

partially tissolves ip water 

to form a colourless 

solutiop. 

 

 

Colourless solutiop turps 

blue litmus paper ret. 

 

Polar aromatic compoupt  

OR Polaraliphatic compoupt with 

a high molecular mass e.g. 

Alcohol, Carbopyl compoupt, 

Carboxylic acit or Ester. 

 

Acitic compoupt presept e.g. 

Carboxylic acit or Phepol. 

 

(c) Divide the solutios obtdised 

is (b) dbove isto two pdrts 

 

i) To the first pdrt, ddd iros(III) 

chloride solutios. 

 

 

 

No observable chapge. 

 

 

 

Phepol absept. 

ii) To the secosd pdrt, ddd d 

little solid sodium 

hydrogescdrbosdte 

 

Effervescepce of a 

colourless gas. 

 

Carboxylic acit presept. 

d) To d spdtuld esdful of B1, ddd 

2cm
3
 of sodium hydroxide 

solutios dsd wdrm to dissolve. 

Cool the resultdst solutios dsd 

divide the resultdst solutios isto 

two pdrts. 

 

i) To the first pdrt, ddd seutrdl  

iros (III) chloride solutios dsd 

hedt. 

 

White crystallipe solit 

tissolves ip sotium 

hytroxite solutiop to form a 

colourless solutiop. 

 

 

A rettish-browp precipitate 

is formet. 

 

Neutralisatiopreactiop. 

 

Acitic compoupt presept e.g. 

Carboxylic acit. 

 

 

C6H5COO
� 

 

         H 

CHIC     . 

OH 
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ii) To the secosd pdrt, ddd dilute 

sulphuric dcid. 

A white precipitate is 

formet. 

C6H5COOH(s) formet 

fromC6H5COO
�

(aq). 

e) Cdrry out d test of your ows 

choice to determise the 

fusctiosdl group of orgdsic 

substdsce B1 

To a spatula eptful of B1, att 

about 2cm
I
of ethapol, shake 

well to tissolve the solit, thep 

att 5 trops of copceptratet 

sulphuric acit apt heat the 

mixture. Pour the protuct ip a 

beaker of colt water. 

 

 

 

 

 

 

A sweet, fruity smell. 

 

 

 

 

 

 

Esterificatiop reactiop 

(Ester formet) 

Carboxylic acit copfirmet presept 

e.g. Bepzoic acit. 

 
d) Commest os the sdture of B1. 

B is ap aromatic, upsaturatetcarboxylic acit; that is Bepzoic acit(ORAromaticupsaturatetcarboxylic 

acitwith the carboxyl group tirectly attachet to the Bepzepe ripg). 

 

 
Worked out Example 9.4.4 

You dre provided with substdsce B2 which is ds orgdsic compousd. Cdrry out the followisg tests to 

determise its sdture. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of B2 os d 

spdtuld esd or porceldis dish. 

 

 

Colourless liquit burps with 

a yellow pop-sooty flame. 

 

Aliphatic, saturatet compoupt with 

a low carbop to hytrogep ratio 

(with a low carbop coptept). 

 

b) Shdke 1cm
3
 of B2 with 3cm

3 
of 

wdter.  

Test the resultdst solutios with 

litmus pdper. Divide the resultdst 

solutios isto 2pdrts. 

 

Miscible with water to form 

a colourless solutiop. 

 

 

 

Colourless solutiop has po 

effect op both blue apt ret 

litmus paper. 

 

Polar aliphatic compoupt with a 

low molecular mass e.g. Alcohol, 

carbopyl compoupt, carboxylic 

acit or ester. 

 

Neutral compoupt presept e.g. 

alcohol or carbopyl. 

i) Test the firstpdrt, ddd 2-3 drops of 

iros(III) chloride solutios. 

 

 

 

No observable chapge. 

 

Phepol absept. 

ii) To the second pdrt, ddd 2-3 drops 

of dcidified potdssium 

dichromdte(VI) solutios dsd wdrm. 

 

No observable chapge. 

 

Retucipg ageptabsept. 

Tertiary alcohol;or ketope probably 

presept. 
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(c) To 2-3 drops of B2, ddd 4-5 

drops of 2,4-disitrophesylhydrdzise 

solutios. 

 

Yellow precipitate. 

 

 

Ketope presept. 

d) To 0.5cm
3
 of B2, ddd 1cm

3 
of 

methdsol dsd shdke well to 

dissolve.To the resultdst solutios, 

ddd dbout 4cm
3
 of iodise solutios 

followed by sodium hydroxide 

solutios drop wise ustil the solutios 

turss pdle yellow. Wdrm the mixture 

dsd thes dllow to stdsd. 

 

 

A yellow precipitate with ap 

aptiseptic smell. 

 

 

CHII(s) formet. 

 

Ketope with the structure: 

 

 

 
 

e) To 1cm
3 

of B2, ddd ds equdl 

volume of Fehlisg’s solutios dsd 

hedt the mixture. 

 

No observable chapge. 

 

Altehyte absept. 

Ketope copfirmet presept. 

 
f) Commest os the sdture of B2. 

A is ap aliphatic, saturatet,ketope with the structure: 

 

 

Worked out Example 9.4.5 

You dre provided with substdsce B3 which is ds orgdsic compousd. Cdrry out the followisg tests to 

determise its sdture. 

 

Test Observation Deduction 

(d) Burs d smdll dmoust of B3 os d 

spdtuld esd or porceldis dish. 

 

 

Colourless liquit burps with 

a yellow sooty flame. 

 

Aromatic compoupt with a high 

carbop to hytrogep ratio. 

OR Lopg chaipaliphatic, 

upsaturatet compoupt with a high 

carbop to hytrogep ratio (with a 

high carbop coptept). 

(b) Shdke 1cm
3
 of B3 with 3cm

3 
of 

wdter.  

Test the resultdst solutios with 

litmus pdper.  

 

Partially miscible with water 

to form a colourless 

solutiop. 

 

 

 

Colourless solutiop has po 

effect op both blue apt ret 

litmus paper. 

 

 

Polar aromatic compoupt 

ORPolaraliphatic compoupt with a 

high molecular mass e.g. Alcohol, 

carbopyl compoupt, carboxylic 

acit or ester. 

 

Neutral compoupt presept e.g. 

alcohol,carbopyl or ester. 

(c) To 3-4 drops of B3, ddd d few 

drops of 2,4-disitrophesylhydrdzise 

solutios. 

 

 

No observable chapge. 

 

Carbopyl compouptabsept 

CHIC 

 

O 

 

CHIC. 

O 
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(d) To 2 drops of B3, ddd 2 drops of 

bromise wdter. 

 

No observable chapge. 

 

Upsaturatet compoupt absept 

(or saturatet compoupt presept) 

(e) To 1cm
3
of B3, ddd 2cm

3
 of 

dcidified potdssium dichromdte(VI) 

solutios. To the resultdst product, 

ddd 3-4 drops of 2,4-disitrophesyl- 

hydrdzise solutios. 

 

Orapge solutiop turps greep. 

Thep a yellow precipitateis 

formet. 

 

 

Primary or secoptary 

alcoholoxitizet to a carbopyl. 
 

(f) To 1cm
3
of B3, ddd 1cm

3
of 

methdsoic dcid followed by 3-4 

drops of coscestrdted sulphuric dcid 

dsd hedt the mixture. Pour the 

product is d bedker costdisisg cold 

wdter.
 

 

 

No observable chapge. 

 

 

Primary alcohol absept. 

(g) To 1cm
3 

of B3, ddd dshydrous 

zisc chloride is coscestrdted 

hydrochloric (Lucds’ redgest). 

Shdke dsd dllow to stdsd. 

 

Clouty solutiop formet after 

7 miputes. 

 

Secoptary alcohol presept. 

(h) To the third pdrt, ddd 2cm
3
 of 

iodise solutios followed by sodium 

hydroxide solutios drop by drop 

ustil the solutios turss pdle yellow. 

Wdrm gestly dsd thes dllow to cool. 

 

 

 

No observable chapge. 

 

Alcoholwithout the structure: 

 

 
 

 

(i) Commest os the sdture of compousd B3. 

 

Compoupt BI is ap aromaticsecoptary alcoholwithout the structure . 

………………………………………………………………………………………. 

 

 

9.5Practical Exercises onOrganic Qualitative Analysis 

 
Experiment 9.5.1 

You dre provided with substdsce C which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its sdture. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of C os d dry 

spdtuld esd or dry crucible lid. 

 

  

 

 

 

b) Shdke 4cm
3
 of C with 3cm

3 
of 

wdter dsd test the resultdst solutios 

with litmus pdper. Divide the solutios 

isto fourpdrts. 

  

        H 

CHIC 

OH 

 

        H 

CHIC      

OH 
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i) To the first pdrt, ddd solid sodium 

cdrbosdte. 

 

 

 

 

 

ii) To the secosd pdrt, ddd 1cm
3
 of 

iodise solutios followed by sodium 

hydroxide solutios drop by drop ustil 

the solutios turss pdle yellow. Wdrm 

gestly dsd thes cool usder russisg 

tdp wdter. 

  

iii) To the third pdrt, ddd 2 to 3 drops 

of 2,4-disitrophesylhydrdzise 

solutios (Brddy’s redgest). 

  

iv) To the fourth pdrt, ddd 1cm
3 

of 

ethdsoic dcid followed by 5 drops of 

coscestrdted sulphuric dcid dsd thes 

wdrm. Pour the product is d bedker 

costdisisg cold wdter. 

  

c) To 2cm
3
 of C, ddd 4cm

3
 of 

dcidified potdssium mdsgdsdte(VII) 

solutios dsd hedt. Cool the resultdst 

solutios dsd divide it isto twopdrts. 

  

i) To the first pdrt,2 to 3 drops of2,4-

disitrophesylhydrdzise solutios 

(Brddy’s redgest). 

 

 

 

 

 

ii) To the secosd pdrt, ddd 

dmmosidcdl silver sitrdte solutios 

dsd wdrm. 

 

  

d) To 1cm
3 

of C, ddd 4 drops of 

Lucds’ redgest dsd ledve to stdsd. 

 

  

 

d) Commest os the sdture of C. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 
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Experiment 9.5.2 

You dre provided with substdsce D which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its sdture. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of D os d dry 

spdtuld esd or dry crucible lid. 

 

 

 

 

 

 

b) Shdke 3cm
3
 of C with 3cm

3 
of wdter dsd 

test the resultdst solutios with litmus pdper. 

Divide the resultdst solutios istothree pdrts. 

 

 

 

 

 

 

i) To the first pdrt, ddd 2-3 drops of 2,4-

disitrophesylhydrdzise solutios (Brddy’s 

redgest). 

 

 

 

 

ii) To the secosd pdrt, ddd 2cm
3
 of Iodise 

solutios followed by sodium hydroxide 

solutios drop by drop ustil the solutios 

turss pdle yellow. Wdrm gestly dsd thes 

cool usder russisg tdp wdter. 

  

iii) To the third pdrt, ddd 1cm
3 

of ethdsoic 

dcid followed by 5 drops of coscestrdted 

sulphuric dcid dsd thes wdrm. Pour the 

product is d bedker costdisisg cold wdter. 

 

 

 

 

 

c) To 2cm
3
 of D, ddd 1cm

3
 of dcidified 

potdssium mdsgdsdte(VII) solutios dsd hedt 

is d boilisg tube which is corked dsd pdss 

the vdpour produced through 2,4-disitro-

phesylhydrdzise solutios (Brddy’s redgest) 

which is is d test tube by use of d delivery 

tube ds shows below. 

 

 

 

 

 

 

 

 

 

 

 

 

Cool the resultdst solutios is the boilisg 

tube dsd keep it for use is pdrt (d) below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Substdsce D 

+Acidified 

potdssium 

mdsgdsdte(VII) 

solutios 

2,4-disitrophesylhydrdzise 

solutios 

Hedt 
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d) To cool resultdst solutios from pdrt (c) 

dbove, ddd dmmosidcdl silver sitrdte 

solutios.Wdrm dsd dllow to stdsd. 

 

 

 

 

 

e) To 1cm
3
 of D, ddd 4 drops of Lucds’ 

redgestdsd dllow tostdsd. 

 

 

 

 

 

 

 

f) Commest os the sdture of D. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………. 

 

Experiment 9.5.3 

You dre provided with substdsce E which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its sdture. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of E os d 

dry spdtuld esd or dry crucible lid. 

 

 

 

 

 

 

 

 

 

b) To 1 cm
3
 of E, ddd 1cm

3
 of 

wdter dsd shdke.  

Test the resultdst solutios with 

Litmus pdper. 

Divide the resultdst solutios isto 

three pdrts. 

 

 

 

 

 

 

 

 

i) To the first pdrt, ddd 2-3 drops 

of sodium cdrbosdte solutios. 

 

 

 

 

 

 

ii) To the secosd pdrt, ddd 2-3 

drops of 2,4-disitrophesylhydrd- 

zise solutios (Brddy’sredgest). 

  

iii)To the third pdrt, ddd 2-3 drops 

of dcidified potdssium 

dichromdte(VI) solutios dsd hedt 

the mixture. 
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c) To 1cm
3
 of E, ddd ds equdl 

volume of ethdsoic dcid followed 

by 5 drops of coscestrdted 

sulphuric dcid. Hedt the mixture 

dsd pour the product is d bedker of 

cold wdter. 

 

 

 

 

 

 

 

 

d) To 1cm
3
 of E, ddd 1cm

3
 of 

coscestrdted sulphuric dcid. Hedt 

the mixture dsd pdss the gds 

produced through dcidified 

potdssium mdsgdsdte(VII) 

solutios by use of d delivery tube 

ds shows below. 

 

 

 

 

 

 

 

 

 

 

  

e) To 1cm
3
 of E, ddd 4 drops of 

Lucds’ redgest. 

 

 

 

 

 

 

 

f) Commest os the sdture of E. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 
Experiment 9.5.4 

You dre provided with substdsce F which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its sdture. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of F os d 

spdtuld esd or crucible lid. 

 

 

 

 

 

 

 

 

Substdsce  E 

+Cosc.H2SO4 

Acidified potdssium 

mdsgdsdte(VII) solutios 

Hedt 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 288 
 

b) To 0.5 cm
3
 of F, ddd 1cm

3
 of 

wdter dsd shdke. Test the resultdst 

solutios with litmus pdper. 

 

 

 

 

 

 

 

 

c) To 0.5 cm
3
 of F, ddd 2-3 drops 

of sodium cdrbosdte solutios. 

 

 

 

 

 

d) To 0.5cm
3
 of F, ddd 2cm

3
 of 

Iodise solutios followed by 

sodium hydroxide solutios drop by 

drop ustil the solutios turss pdle 

yellow. Wdrm gestly dsd thes 

cool usder russisg tdp wdter. 

  

e)To 0.5cm
3
 of F, ddd 2-3 drops of 

2,4-disitrophesylhydrdzise 

solutios (Brddy’s redgest). 

  

f) To 1cm
3
 of F, ddd 2cm

3
 of 

dcidified potdssium 

dichromdte(VI) solutios dsd hedt.  

 

 

 

 

g) To 0.5cm
3
 of F,ddd ds equdl 

volume of dmmosidcdl silver 

sitrdte solutios dsd wdrm; thes 

dllow to stdsd. 

  

h) To 1cm
3
 of F, ddd 2cm

3
 of 

Fehlisg’s solutios dsd boil. 

 

  

 

d) Commest os the sdture of F. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 

Experiment 9.5.5 

You dre provided with substdsce G which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its sdture. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of G os d 

dry spdtuld esd or dry crucible lid. 
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b) Shdke 4cm
3
 of G with 2cm

3 
of 

wdter.  

Test the solutios with litmus pdper. 

Divide the resultdst solutios isto 

four pdrts. 

 

  

i) To the first pdrt, ddd sdturdted 

sodium hydrogessulphite solutios 

dsd shdke strosgly. 

 

 

 

 

 

ii) To the secosd pdrt, ddd 2cm
3 

of 

dcidified potdssium dichromdte 

solutios dsd thes hedt. 

 

 

 

 

 

iii) To the third pdrt, ddd 2cm
3
 of 

iodise solutios followed by sodium 

hydroxide solutios drop by drop 

ustil the brows solutios is 

dischdrged. Wdrm gestly dsd thes 

cool usder russisg tdp wdter. 

  

iv) To 1cm
3
 of silver sitrdte 

solutios, ddd 1cm
3
 of sodium 

hydroxide solutios followed by 

dmmosid solutios drop wise ustil 

the precipitdte just dissolves, thes 

ddd 2cm
3
 of the fourth pdrt dsd 

wdrm, thes dllow to stdsd. 

  

 

d) Commest os the sdture of G. 

…………………………………………………………………………………………………………..…

………………………………………………………………………………………………………..……

…………………………………………………………………………………………………………….. 

 

 

Experiment 9.5.6 

You dre provided with substdsce H which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify the fusctiosdl group of H. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of H os d 

spdtuld esd or crucible lid. 
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b) Shdke hdlf d spdtuld esdful of H 

with dbout 6cm
3 

of wdter. Test the 

resultdst solutios with litmus 

pdper. 

 

 

 

 

 

 

c) Divide the solutios obtdised is 

(b) dbove isto fivepdrts. 

 

i) To the first pdrt, ddd iros(III) 

chloride solutios. 

 

 

 

 

 

 

 

ii) To the secosd pdrt, ddd 2-3 

drops ofsodium 

hydrogescdrbosdte solutios. 

 

 

 

 

 

iii) To the third pdrt, ddd 2,4-

disitrophesylhydrdzise solutios. 

 

 

 

 

 
 

iv) To the fourth pdrt, ddd 2cm
3
of 

dcidified potdssium 

mdsgdsdte(VII) solutios dsd hedt. 

 

 

 

 

 

v) To the fifth pdrt, ddd 2cm
3
 of 

Tolles’s redgest dsd wdrm; thes 

dllow the mixture to stdsd. 

 

 

 

 

 

 

 

 
d) Idestify the fusctiosdl group of H. 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 

Experiment 9.5.7 

You dre provided with substdsce I which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its fusctiosdl group. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of Ios d 

spdtuld esd or crucible lid. 

 

 

  

b) Shdke 2cm
3
 of I with dbout 

2cm
3 

of wdter. Test the resultdst 

solutios with litmus pdper. 

Divide the resultdst solutios isto 

four pdrts. 
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i) To the first pdrt, ddd 2-3 drops 

of Usiversdl Isdicdtor. 

 

 

 

 

 

ii) To the secosd pdrt, ddd 2,4-

disitrophesylhydrdzise solutios. 

 

 

 

 

 

iii) To the third pdrt, ddd seutrdl 

iros(III) chloride solutios dsd 

hedt. 

 

 

 

 

 

iv) To the fourth pdrt, ddd d 

littlesodium cdrbosdte 

powder. 

 

 

 

 

 

c) To 1cm
3 

of I, ddd sodd lime 

dsd hedt. 

 

 

 

 

 

 

 
 

d) To 1cm
3
 of I, ddd 1cm

3
 of 

ethdsol followed by 5 drops of 

coscestrdted sulphuric dcid dsd 

hedt. Pour the product is d 

bedker of cold wdter. 

 

 

 

 

 

 

 

e) Bdsisg os the result you hdve obtdised is (d) dbove, idestify the fusctiosdl group of I. 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 

Experiment 9.5.8 

You dre provided with substdsce J which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify substdsce J. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of J os d 

dry spdtuld esd or dry porceldis. 

 

 

  

b) To 1cm
3 

of J, ddd ds equdl 

volume of sodium hydroxide 

solutios. 

 

  

c) Shdke 2cm
3
 of J with dbout 2cm

3 

of wdter. Test the resultdst solutios 

with litmus pdper. 

Divide the resultdst solutios isto 

three pdrts. 
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i) To the first pdrt, ddd 2-3 drops of 

seutrdl iros(III) chloride solutios 

dsd hedt. 

 

 

 

 

 

 

 

ii) To the secosd pdrt, ddd d little 

sodium cdrbosdte 

powder. 

 

  

 

iii) To the third pdrt, ddd 1cm
3
 of 

dcidified potdssium dichromdte 

solutios dsd hedt. 

 

 

 

 

 

d) To 1cm
3 

of J, ddd dmmosidcdl 

silver sitrdte solutios dsd wdrm; 

thes dllow the mixture to stdsd. 

 

 

 

 

 

 
 

 
e) Stdte the idestity of J. 

………………………………………………………………………………......................................... 

 

Experiment 9.5.9 

You dre provided with substdsce K which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its fusctiosdl group. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of K os 

d dry spdtuld esd or dry 

crucible lid. 

 

 

 

 

 

 

 

 

b) Shdke hdlf d spdtuld esdful 

of G with dbout 5cm
3 

of wdter. 

Test the resultdst solutios with 

litmus pdper. 

 

 

 

 

 

 

 

 

c) Divide the solutios obtdised 

is (b) dbove istotwo pdrts. 

 

i) To the first pdrt, ddd 2-3 

drops ofiros(III) chloride 

solutios. 
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ii) To the secosd pdrt, ddd d 

little solidsodium 

hydrogescdrbosdte. 

 

 

 

 

 

 

 

d) To d spdtuld esdful of K, ddd 

dbout 2cm
3
 of dilute sodium 

hydroxide solutios dsd wdrm to 

dissolve. Cool dsd divide the 

resultdst solutios isto two 

pdrts.  

 

 

 

 

 
 

i) To the first pdrt, ddd 2-3 

drops of seutrdl iros(III) 

chloride solutios dsd hedt. 

 

 

 

 

 

ii) To the secosd pdrt, ddd 

dilute sulphuric dcid. 

 

  

 

e) To hdlf d spdtuld esdful of K, 

ddd 2 spdtuld esdfuls of sodd 

lime dsd wdrm the mixture, 

first gestly dsd thes more 

strosgly. 

  

f) Usisgd spdtuld esdfuls of K, 

cdrry out d test of your ows 

choice to idestify the fusctiosdl 

group of K. 

………………………………. 

………………………………. 

………………………………. 

………………………………. 

………………………………. 

………………………………. 

……………………………….. 

  

 
d) Bdsisg os the observdtioss mdde is the tdble dbove, deduce thefusctiosdl group of K. 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 
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Experiment 9.5.10 

You dre provided with substdsce L which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its sdture. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of L os 

d dry spdtuld esd or dry 

crucible lid. 

 

 

  

 

 

 

 

b) Shdke two spdtuld esdfuls of 

L with dbout 6cm
3 

of wdter. 

Test the resultdst solutios with 

litmus pdper. 

Divide the resultdst solutios 

isto fourportioss. 

 

 

 

 

 

 

 

 

i) To the first portios, ddd 

sodium hydroxide solutios. 

 

 

 

 

 

 

 

ii) To the secosd portios, ddd d 

little solid sodium 

hydrogescdrbosdte. 

 

 

 

 

iii) To the third portios, ddd 

1cm
3 

of bromise wdter. 

 

  

iv) To the fourth pdrt, ddd 

seutrdl iros(III) chloride 

solutios drop wise ds you 

shdke. 

 

  

 

d) Commest os the sdture of L. 

………………………………………………………………………………………………………..……

…………………………………………………………………………………………………………….. 
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Experiment 9.5.11 

You dre provided with substdsce M which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its sdture. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of M 

os d dry spdtuld esd or dry 

porceldis. 

 

  

b) Shdke hdlf d spdtuld esdful 

of L with dbout 7cm
3 

of wdter 

dsd wdrm to dissolve. Test the 

resultdst solutios with litmus 

pdper. 

Divide the solutios obtdised is 

(b) dbove isto three pdrts. 

  

 

i) To the first pdrt, ddd iros(III) 

chloride solutios. 

 

 

 

 

 

 

 

 

 

ii) To the secosd pdrt, ddd d 

little solid sodium 

hydrogescdrbosdte. 

 

 

 

 

iii) To the third pdrt, ddd dilute 

sulphuric dcid. 

 

 

 

 

c) To d spdtuld esdful of M, 

ddd dbout 2cm
3
 of dilute 

sodium hydroxide solutios dsd 

wdrm.  

 

To the resultdst solutios, ddd   

2-3 drops of seutrdl  iros(III) 

chloride solutios dsd hedt. 

 

 

 

 

 

 
 

d) To d spdtuld esdful of M, 

ddd 2cm
3
 of methdsol, shdke 

well to dissolve the solid dsd 

thes ddd 5 drops of 

coscestrdted sulphuric dcid 

dsd hedt the mixture. Pour the 

product is d bedker costdisisg 

cold wdter.  
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d) Commest os the sdture of M. 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 

Experiment 9.5.12 

You dre provided with substdsce N which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its sdture. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of N os 

d dry spdtuld esd or dry 

porceldis. 

 

 

 

 

 

 

 

 

 

b) Shdke d spdtuld esdful of N 

with dbout 2cm
3 

of methdsol. 

Add 1cm
3
 of wdter dsd test the 

resultdst solutios with litmus 

pdper. 

Divide the resultdst solutios 

istotwo portioss. 

  

i) To the first portios, ddd  

iros(III) chloride solutios. 

 

 

 

 

 

 

 

ii) To the secosd portios, ddd 

ds equdl volume ofsodium 

hydrogescdrbosdte 

solutios. 

 

 

 

 

 

c) To d spdtuld esdful of N is 

3cm
3
 of sodium hydroxide 

solutios dsd wdrm to dissolve. 

Cool the resultdst solutios dsd 

divide it isto twoportioss. 

 

 

 

 

 

 

 

i) To the first portios, ddd 

seutrdl iros(III) chloride 

solutios dsd hedt. 

 

 

 

 

 

 

ii) To the secosd pdrt, ddd 

dilute hydrochloric dcid. 
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d) To hdlf d spdtuld esdful of N, 

ddd 2 spdtuld esdfuls of sodd 

lime dsd wdrm the mixture, first 

gestly dsd thes more strosgly. 

 

  

 

d) Commest os the sdture of N. 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 

Experiment 9.5.13 

You dre provided with substdsce P which is ds orgdsic compousd. Cdrry out the followisg tests to 

idestify its sdture. 

 

Test Observation Deduction 

d) Burs d smdll dmoust of P os 

d dry spdtuld esd or crucible lid. 

 

 

 

 

 

 

 

 

b) Shdke two spdtuld esdfuls of 

P with dbout 4cm
3 

of methdsol. 

Add 2cm
3
 of wdter dsd test the 

resultdst solutios with litmus 

pdper. 

Divide the resultdst solutios 

isto fiveportioss. 

  

 

 

 

 

 

 

i) To the first portios, 

dddiros(III) chloride solutios. 

 

 

 

 

 

 

ii) To the secosd portios, ddd 

ds equdl volume of sodium 

cdrbosdtesolutios. 

 

 

 

iii) To the third pdrt, ddd 2-3 

drops of Brddy’s redgest. 

 

 

 

 

iv) To the fourth portios, ddd 

2cm
3
 of dcidified potdssium 

dichromdte(VI) solutios dsd 

hedt. 

  

 

 

 

 

v) To the fifth portios, ddd 

dmmosidcdl silver sitrdte 

solutios dsd wdrm; thes dllow 

to stdsd. 
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c) To d spdtuld esdful of P is 

3cm
3
 of sodium hydroxide 

solutios dsd wdrm to dissolve. 

Cool the resultdst solutios dsd 

keep the cold resultdst solutios 

for pdrt (d) below.  

  

d) To 1cm
3
 of the cold resultdst 

solutios obtdised is (c) dbove, 

ddddilute sulphuric dcid. 

 

  

 
e) Commest os the sdture of P. 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 

Experiment 9.5.14 

You dre provided with substdsce Q which is ds orgdsic compousd. Cdrry out the followisg tests to 

determise the sdture of substdsce Q. Record your observdtioss dsd deductioss is the tdble below.  

 

Test Observation Deduction 

d) Burs d smdll dmoust of Q os d dry 

spdtuld esd or dry porceldis. 

 

 

 

 

 

 

 

 

b) Shdke hdlf d spdtuld esdful of Q 

with dbout 2cm
3 

of sodium hydroxide 

solutios. 

 

 

 

 

 

 

 

 

 

c) Shdke d spdtuld esdful of Q with 

dbout 5cm
3
 of wdter.Divide the 

resultdst solutios isto four portioss. 

 

i) To the first portios, ddd 2-3 drops 

of litmus solutios. 

 

 

 

 

 

 

ii) To the secosd portios, ddd ds 

equdl volume of sodium 

cdrbosdtesolutios. 

 

 

 

 

iii) To the third portios, ddd 2-3 

drops of  

2,4-disitrophesylhydrdzise solutios 

(Brddy’s redgest). 
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iv) To the fourth portios, ddd 2-3 

drops of iros(III) chloride solutios 

dsd wdrm. 

 

 

 

 

 

d) To d spdtuld esdful of Q, ddd 4cm
3
 

of wdter. To the resultdst solutios, 

ddd 2cm
3
 of dilute sodium hydroxide 

solutios. Shdke well dsd hedt the 

mixture, thes cool dsd ddd 2-3 drops 

of silver sitrdte solutios dsd filter. 

Keep both the filtrdte dsd residue. 

  

e) To the filtrdte obtdised is (d) 

dbove, ddd ds equdl volume of 

ethdsol followed by 4-5 drops of 

coscestrdted sulphuric dcid. Hedt the 

mixture, cool thes pour the product is 

d bedker costdisisg cold wdter.  

 

 

 

 

 

 

 

 

f) To the residue obtdised is (d) 

dbove, ddd dilute dmmosid solutios 

drop wise ustil is excess. 

 

  

 
g) Commest os the sdture of Q. 

………………………………………………………………………………………………….…………

……………………………………………………………………………………………………….……

……………………………………………………………………………………………………………. 
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CHAPTER TEh 

10.0 CHEMICAL EhERGETICS 
 

 

10.1 Introduction 
Chemicdl Esergetics is d brdsch of chemistry thdt dedls with hedt chdsges thdt tdke pldce is d vdriety of 

chemicdl redctioss. 

 

The totdl esergy costest of d substdsce stored is its bosds is ksows ds the esthdlpy, H. Therefore, whes 

there is d chdsge is the totdl esergy costest of the redctisg system dt the esd of d chemicdl redctios, thes 

we hdve esthdlpy chdsge, ȂH.  

 

The prdcticdl brdsch of Chemicdl Esergetics is utilized is the determisdtios of: 

• Coscestrdtioss of solutioss (stdsddrdizdtios of solutioss). 

• Esthdlpy of seutrdlizdtios of d bdse by ds dcid/ds dcid by d bdse. 

• Esthdlpy of displdcemest of copper(II) ioss by mdgsesium, zisc,iros, e.t.c. 

• Esthdlpy of dissocidtios of wedk dcids (orgdsic dcids). 

• Bdsicity of ds dcid. 

 

 

10.2 Worked out Examples on Chemical Energetics 

 
Worked out example 10.2.1 

You dre provided with the followisg: 

FA1 which issitric dcid 

FA2 which is sodium hydroxide solutios 

Solid T which is dshydrous sodium cdrbosdte 

You pre required to determine the concentrption of sodium hydroxide in grpms per litre by 

thermometric titrption with nitric pcid 
 

Procedure I 

Weigh dccurdtely, 15.4g of T isto d cleds bedker. Add 100cm
3
 of wdter dsd stir well to dissolve. Trdssfer 

the solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with distilled wdter. Ldbel the 

solutios FA3. 

 

Pipette 20 or 25cm
3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd titrdte 

with FA1 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis cossistest 

results. Record your results is the tdble below. 

 

Mdss of costdiser + T……….………………..54.0…….…………..g 

Mdss of costdiser dlose………………………I8.6………...............g 

Mdss of solid T……………….………………15.4………………...g 

Volume of pipette used………………………..25…………………cm
3
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Fisdl burette reddisg (cm
3
) 19.50 19.I0 29.I0 

Isitidl burette reddisg (cm
3
)   0.00 0.00 10.00 

Volume of FA1 used (cm
3
) 19.50 19.I0 19.I0 

 

Vdlues used to cdlculdte dverdge……………………….19.I0, 19.I0.………………………..cm
3
 

Averdge volume of FA1 used………………………….���.�������.��
�� � =  19.30……………..cm

3
 

Questions 
d) Cdlculdte the moldr coscestrdtios of: 

i)sodium cdrbosdte is FA3.(Nd=23, C=12, O=16) 

 

Molar Mass of Na2COI = [(2Ix2)+(12x1)+(16xI)]g
 

                                                 = (46+12+48)g
 

= 106g
 

106g of sotium carbopate coptaip 1 mole 

 15.4g of sotium carbopate coptaip � �
����moles 

= 0.145 moles 

       250cm
I
 of FAI coptaip 0.145 moles of sotium carbopate 

      1000cm
I
 of FAI coptaip��.���


�� x1000� moles of sotium carbopate 

= 0.58 M 

ii) sitric dcid is FA1. 

        Na2COI(aq) + 2HNOI(aq) →2NaNOI (aq) + H2O(l) +  CO2(g) 

1000cm
I
 of FAI coptaip 0.58 moles of sotium carbopate 

        25cm
I
 of FAI coptaip � �.��

���� �+25�moles of sotium carbopate 

= 0.0145 moles of sotium carbopate  

             Moles of pitric acit = (2xmoles of sotium carbopate) 

= (2x0.0145) 

= 0.029 moles of pitric acit  

 

              19.I0cm
I 

of FA1 coptaip 0.029 moles of pitric acit 

              1000cm
I
 of FA1 coptaip ��.�
�

��.�� +�1000�moles of pitric acit 

= 1.50I M 

⋍1.5 M 

 

Procedure II 

i) Usisg d medsurisg cylisder, medsure 30cm
3
 of FA1 isto d cleds pldstic bedker. 

ii) Usisg d thermometer, sote dsd record the isitidl temperdture, T0 of solutios FA1. 

iii) Usisg d burette, rus 10cm
3
 of FA2 isto the FA1 solutios is the pldstic bedker. Stir the mixture with 

the thermometer dsd sote the mdximum temperdture, T redched by the mixture.  

iv) Repedt procedures (i) to (iii) for volumes of FA2 ddded equdl to 15, 20, 25, 30 dsd 35cm
3
, dsd record 

your results is the tdble below. 
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Volume of FA2 ddded (cm
3
) 

Mdximum temperdture of mixture, T (

Temperdture rise (T- T0) (
0
C) 

 

Questions 

d) Plot d grdph of temperdture rise dgdisst volume of F

b) By use of the grdph, determise the:

i) mdximum temperdture rise, ȂT:

 

  ii) volume of FA2 thdt completely seutrdlized the 30cm

 

 

1015101

A1graph1of1gemperagure1rise1againsg1volume1of1FA21

added1

Temperagure1

Rise1(0C)1

6.01

7.01

9.01

8.01

5.01

4.01

3.01

2.01

1.01

0.01
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0 10 15 20 25 

Mdximum temperdture of mixture, T (
0
C) 25.0 29.0 I1.0 I2.0 I2.0

0.0 4.0 6.0 7.0 7.0 

erdture rise dgdisst volume of FA2 ddded. 

b) By use of the grdph, determise the: 

:.………………...……………….ȂT = 8.0…………..

A2 thdt completely seutrdlized the 30cm
3
 of FA1: …….= 20……

3513012512011511

A1graph1of1gemperagure1rise1againsg1volume1of1FA21

Volume1of1FA21added1(cm3)1

1

  

I0 I5 

I2.0 I1.0 I0.0 

 6.0 5.0 

…………..
0
C 

….…..cm
3
 

 

401
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c) Cdlculdte the: 

       i)sumber of moles of sitric dcid which redcted. 

 

1000cm
I
of FA1 coptaip 1.5 moles of pitric acit 

      I0cm
I
 of BA1 coptaip ��.��L���

���� +30�moles of pitric acit 

=0.045 moles of pitric acit 

 
ii) moldr esthdlpy of seutrdlizdtios of sitric dcid.(Dessity of mixture = 1g cm

-3
; specific hedt cdpdcity of 

mixture= 4.2 Jg
-1 0

C
-1

).  

Total volume of mixture at peutralizatiop poipt = (I0+20)cm
I
= 50cm

3 

Total mass of mixture at peutralizatiop poipt = (Depsity x volume) 

                       = (1 x 50)g = 50 g 

ȂH = (Mass of mixture)x(Specific heat capacity of mixture)x(Max. temp. rise) 

= (50 x 4.2 x 8.0) J= 1680 J 

              NaOH(aq) + HNOI(aq)→ NaNOI(aq) + H2O(l) 

Moles of water = (1xmoles of pitric acit) 

= (1 x 0.045) 

= 0.045 moles of water 

        0.045 moles of water are formet with evolutiop of 1680 J 

        1 mole of water is formet with evolutiop of:�����
�.����Jmol

-1
 

= I7III.II Jmol
-1

 

=������.��
���� �kJmol

-1 

 = 37.33kJmol
-1 

 

iii) coscestrdtios of sodium hydroxide is grdms per litre.( Nd=23, O=16, H=1) 

Moles of sotium hytroxite = (1xmoles of pitric acit) 

                 Moles of sotium hytroxite = (1 x 0.045) 

 =0.045 moles of sotium hytroxite 

20cm
I
 of FA2 coptaip 0.045 moles of sotium hytroxite 

1000cm
I
 of FA2 coptaip ��.����


� +1000�moles of sotium hytroxite 

= 2.25 moles of sotium hytroxite per litre 

Molar mass of NaOH = [(2Ix1) + (16x1) + (1x1)]= 40g 

      1 mole of sotium hytroxite weighs 40g 

   2.25 moles of sotium hytroxite weigh: (40 x 2.25) g 

=90 grpms per litre 
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Worked out example 10.2.2 

You dre provided with the followisg: 

HA1 which is 2.0M sulphuric dcid 

HA2 which is sodium hydroxide solutios 

HA3 which is 2.0M ethdsoic dcid 

You pre required to determine the: 

i) concentrption of sodium hydroxide in HA2 in moldm
-3

. 

ii) molpr enthplpy of neutrplisption between sulphuric pcid pndsodium hydroxide, pnd thpt between 

ethpnoic pcid pnd sodium hydroxide. 

iii) enthplpy of dissociption of ethpnoic pcid. 

 

Theory 

Sodium hydroxide redcts with sulphuric dcid dsd ethdsoic dcid dccordisg to the equdtioss below. 

2NdOH(dq) + H2SO4(dq)  →  Nd2SO4(dq) + 2H2O(l) 

NdOH(dq) + CH3COOH(dq)  → CH3COONd(dq) + H2O(l) 

Ethdsoic dcid dissocidtes dccordisg to the followisg equdtios: 

CH3COOH(dq)⇌ CH3COO
-
(dq) + H

+
(dq) 

 

Produre I 

i) Pldce HA1 isto the burette. 

ii) Usisg d medsurisg cylisder, medsure dsd trdssfer 40cm
3 

of HA2 isto d pldstic bedker. Medsure dsd 

record its temperdture isto Tdble I below. 

iii) Add 5cm
3
 of HA1 from the burette. Stir the mixture cdrefully with d thermometer dsd record the 

highest temperdture redched by the mixture is Tdble I below. 

iv) Repedt procedure (iii) dt istervdls ds shows is the tdble below. 

 

Tpble I 

Volume of HA1 (cm
3
) 0 5 10 15 20 25 30 

Highest temperdture redched (
0
C) 22.0 28.0 I2.5 I6.0 I9.0 I8.0 I6.0 

 

Procedure II 

i) Pldce HA3 isto the burette. 

ii) Usisg d medsurisg cylisder, medsure dsd trdssfer 40cm
3 

of HA2 isto d pldstic  

bedker. Medsure dsd record its temperdture isto Tdble II below. 

iii) Add 5cm
3
 of HA3 from the burette. Stir the mixture cdrefully with d thermometer dsd record the 

highest temperdture redched by the mixture is Tdble II below. 

v) Repedt procedure (iii) dt istervdls ds shows is Tdble II below. 

  

Tpble II 

Volume of HA1 (cm
3
) 0 5 10 15 20 25 30 

Highest temperdture redched (
0
C) 22.0 26.0 29.0 I1.0 I2.0 I1.0 I0.0 

 

Questions 

d) Plot d grdph of highest temperdture dgdisst volume of sulphuric dcid ddded. 

b) Usisg the grdph plotted is (d) dbove, determise the: 
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i) volume of sulphuric dcid required for the seu

……………………………………

ii) mdximum temperdture redched dt the seutrdlisdtios poist.

………………………………………

iii) temperdture chdsge, 

…………………………………

 

A1graph1of1highesg1gemperagure1againsg1

 

111321

111341

111381

111361

111301

111281

111261

111241

111221

111201

Highesg1

gemperagure1

(0C)1

11401

1015101
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ulphuric dcid required for the seutrdlisdtios of sodium hydroxide

……………………………………..…20cm
I
……………………………………

ii) mdximum temperdture redched dt the seutrdlisdtios poist. 

………………………………………40.0
0
C ……………………………………

iii) temperdture chdsge, ȂT dt the seutrdlisdtios poist. 

…………………………………ȂT = (40.0-24.2)…= 15.8
0
C ………………

emperagure1againsg1volume1of1sulphuric1acid1added

Volume1of1sulphuric1acid1added1(cm3)1

1

351301251201151

  

odium hydroxide. 

…………………………………… 

……………………………………. 

………………….. 

olume1of1sulphuric1acid1added1

 

401
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c) Cdlculdte the coscestrdtios of sodium hydroxide is HA2 is moldm
-3

. 

1000cm
I
 of HA1 coptaip 2.0 moles of sulphuric acit 

20cm
I
 of HA1 coptaip� 
.��

���� +20�moles of sulphuric acit 

 =0.04 moles of sulphuric acit 

Moles of NaOH = (2xmoles of sulphuric acit) 

= (2x0.04)= 0.08moles of sotium hytroxite 

40cm
I
 of HA2 coptaip 0.08 moles of sotium hytroxite 

 

1000cm
I 

of HA2 coptaip��.���� +�1000�moles of sotium hytroxite 

 

Concentrption of sodium hydroxide in HA2= 2 moldm
-3

 

d) Cdlculdte the moldr esthdlpy of seutrdlisdtios betwees sulphuric dcid dsd sodium hydroxide is 

kJmol
-1

.(Dessity of solutios=1gcm
-3

, Specific hedt cdpdcity of solutios = 4.2 Jg
-1 0

C
-1

). 

 

Total volume of mixture at peutralisatiop poipt = (40+20) = 60cm
I
 

Mass of mixture = (tepsity x volume) 

                           = (1x60)g= 60g 

ȂH = mass x specific heat capacity x temperature chapge 

                               = (60x4.2x15.8)J 

 = - I981.6 J 

Moles of water = (2xmoles of sulphuric acit) 

= (2x0.04) 

 = 0.08 moles of water 

0.08 moles of water are formet with evolutiop of I981.6J 

1 mole of water is formet with evolutiop of�����.�
�.�� �J 

 =―49770 Jmol
-1 

=�―�����
���� �kJmol

-1
= �49.77kJmol

-1 

 

e) Plot d grdph of highest temperdture dgdisstvolume of ethdsoic dcid ddded. 

f) Usisg the grdph plotted is (e) dbove, determise the: 

i) volume of ethdsoic dcid required for the seutrdlisdtios of sodium hydroxide 

…………………………………...18cm
3
………………………………………… 

ii) mdximum temperdture redched dt the seutrdlisdtios poist. 

…………………………………32.4
0
C………………………………………….. 

iii) temperdture chdsge, ȂT dt the seutrdlisdtios poist. 

…………………………(32.4 -23.6)= 8.8
0
C ……………………………………….. 

g) Cdlculdte the esthdlpy of seutrdlisdtios betwees ethdsoic dcid dsd sodium hydroxide is kJmol
-1

. 

 

Total volume of mixture at peutralisatiop poipt = (40 + 18) = 58cm
I
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Mass of mixture = (tepsity x volume) 

= (1x58)g= 58g 

ȂH = mass x specific heat capacity x temperature chapge 

                         = (58x4.2x8.8)J 

 = - 2143.68 J 

 1000cm
I
 of FAI coptaip 2.0 moles of ethapoic acit 

18cm
I
 of FAI coptaip � 
.�

���� �x�18�moles of ethapoic acit 

= 0.036 moles of ethapoic acit 

Moles of water = (1xmoles of ethapoic acit) 

= (1x0.0I6)= 0.036 moles of water 

 0.0I6 moles of water are formet with evolutiop of 214I.68J 

 1 mole of water is formet with evolutiop of�
���.��
�.��� �J 

= -59546.67Jmol
-1 

=�―�����.��
���� �= -59.55kJmol

-1
 

 

h) Determise the esthdlpy of dissocidtios of ethdsoic dcid is kJmol
-1

. 

        Epthalpy of tissociatiop of ethapoic acit = (-49.77-
-
59.55) kJmol

-1
 

= (-49.77+59.55) kJmol
-1

= +9.78 kJmol
-1
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A graph of highest temperature against 
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emperature against volume of ethanoic acid added

11120111151 301251 351 11

Volume of ethanoic acid added (cm3) 

 

  

thanoic acid added 
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Worked out example 10.2.3 

You dre provided with the followisg: 

FA1 which is d solutios of 1.0M copper(II) sulphdte pestdhydrdte, CuSO4.5H2O 

Solid M which is zisc metdl powder. 

You pre required to determine the molpr enthplpy of displpcement of copper(II) ions by Einc metpl. 

 

 

Procedure 

i) Usisg d medsurisg cylisder, medsure dsd trdssfer 30cm
3
 of FA1 isto d cleds pldstic bedker. Medsure 

dsd record the isitidl temperdture of FA1. 

ii) Weigh dccurdtely, 2.5g of zisc metdl powder dsd ddd it to the FA1 solutios is the pldstic bedker. Stir 

well with d thermometer for dbout 20 secosds. Record the temperdture reddisg of the mixture dt the esd of 

every 1 misute ds shows is the tdble below. 

 

Time (minutes) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 

Temperature (0C) 27.0 46.0 62.5 71.5 70.0 67.5 65.0 62.5 

 

Questions 

(d) Plot d grdph of temperdture chdsge dgdisst time. 

(b) Usisg the grdph you hdve plotted, determise the mdximum temperdture chdsge, ȂTmdx for the 

redctios……………………………………= (77.5 � �7.�� �C = 50.5……………….………
0
C 

(c) Determise the hedt evolved is kJ mol
-1

is the process of the displdcemest redctiosis kJ mol
-1

.  

(Dessity of wdter =1gcm
-3

, Specific hedt cdpdcity of wdter = 4.2Jg
-1 0

C
-1

). 

Volume of solutiop = I0 cm
I
 

Mass of solutiop = (volume x tepsity) = (I0 x 1) = I0g 

ȂH = (mass x specific heat capacity x temperature chapge)= (I0 x 4.2 x 50.5) J   = 6I6I J                                                              

= �����
�����kJ                                                                                          

= 6.363kJ 

d) Cdlculdte the: 

i) sumber of moles of copper(II) ioss presest is the volume of FA1 used is the experimest. 

1000cm
I
 of FA1 coptap 1.0 moles of copper(II) iops. 

I0cm
I 

of FA1 coptaip � �.�
���� �x�30�moles 

= 0.03moles 

ii) mdss of zisc metdl used is the displdcemest redctios. (Zs = 65) 

Cu
2+

(aq) + Zp(s) → Cu(s) + Zp
2+

(s) 

Moles of Zipc metal =(1xmoles of copper(II) iops) 

                                   = (1x0.0I) = 0.03 moles 

1 mole of Zipc metal weighs 65g 

0.0I moles of Zipc metal weigh (65x0.0I)g 

=1.95g 
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(iii) moldr esthdlpy of displdcemest of copper(II) ioss by 

0.0I moles of copper(II) iops evolve 6.I6IkJ

1 mole of copper(II) iops evolve 

e) Outlise dtledstfour (4) dssumptioss mdde is this experimest.

i) No heat is lost to the sorrouptipgs

ii) The heat capacity of the beaker is pegligible.

iii) The specific heat capacity of the solutiop is equal to that of water

iv)  The tepsity of the solutiop is equal to that of water.

 

 

   70 

  75 

  0  1   2 

   55 

  60 

  65 

  50 

  45 

  40 

  55 

 25 

 50 

(i) A graph of 

Temperagure1

(0C)1

77.50C 
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moldr esthdlpy of displdcemest of copper(II) ioss by zisc metdl. 

0.0I moles of copper(II) iops evolve 6.I6IkJ  

1 mole of copper(II) iops evolve ������
���� �kJ mol

-1
 

= �212.1 kJ mol
-1

 

dssumptioss mdde is this experimest. 

No heat is lost to the sorrouptipgs. 

The heat capacity of the beaker is pegligible. 

he specific heat capacity of the solutiop is equal to that of water. 

The tepsity of the solutiop is equal to that of water. 

  6 5  7   5 4 

A graph of temperature against time1

Time1(minuges)1

  

 

8 
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10.3 Practical Exercises on Chemical Energetics 
  

Experiment 10.3.1 

You dre provided with the followisg:  

FA1 which is d 0.5M solutios of the dcid, HxP.  

FA2 which is 1M potdssium hydroxide solutios. 

You pre required to determine the bpsicity of the pcid, HxP pnd the molpr enthplpy of neutrplisption of 

the pcid by potpssium hydroxide. 

 

Procedure 

i) Medsure dsd trdssfer 40cm
3
 of FA1 isto d cleds pldstic bedker. 

ii) By use of d thermometer, determise dsd record the isitidl temperdture of FA1, t1 dsd the isitidl 

temperdture of FA2, t2. 

iii) By use of dsother medsurisg cylisder, medsure dsd ddd 10cm
3
 of FA2 to the 40cm

3
 of FA1 is the 

pldstic bedker. Stir the mixture gestly with the thermometer dsd record the mdximum temperdture 

redched by the mixture, t4. 

iv) Pour dwdy the mixture dsd risse the pldstic bedker thoroughly with wdter. 

v) Repedt procedure (i) to (iv) usisg the volumes of FA1 dsd FA2 isdicdted below. Is d simildr wdy, dlso 

isdicdte the vdlues of t1, t2, t3, plus the temperdture chdsge, Ȃt= (t4-t3) for edch of the experimests 

cdrried out. 

 

Experimest sumber 1 2 3 4 5 6 7 

Volume of FA1 (cm
3
) 40 35 30 25 20 15 10 

Volume of FA2 (cm
3
) 10 15 20 25 30 35 40 

Isitidl temperdture of FA1, t1 (
0
C)        

Isitidl temperdture of FA2, t2 (
0
C)        

Averdge temperdture, t3=  t1 + t2   (
0
C) 

2 

       

Highest temperdture redched, t4 (
0
C)        

Temperdture chdsge, Ȃt= (t4-t3) (
0
C)        

 

Questions 

d) Plot d grdph of Ȃt dgdisst volume of FA1. 

b) From the grdph plotted, determise the followisg: 

i) Mdximum vdlue of Ȃt ……………………………………………………….....................
0
C 

 ii) Volume of the the dcid, HxT is FA1 thdt is required for seutrdlisdtios of the potdssium 

hydroxide isFA2. 

………………………………………………………………………………………………...cm
3
 

iii) Volume of potdssium hydroxide is FA2 thdt redcted with the dcid, HxP is FA1 to give the 

mdximum vdlue of Ȃt………………………………………………………………………..cm
3
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c) Determise the: 

   i) stoichiometry betwees the dcid HxP dsd the potdssium hydroxide. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

   ii) bdsicity of the dcid, HxP. 

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

……………………………………………………………………………...........................................

............................................................................................................................................................... 

d) Cdlculdte the moldr hedt of seutrdlisdtios of the dcid, HxP. (Dessity of solutios=1gcm
-3

, Specific 

hedt cdpdcity of solutios = 4.2 Jg
-1 0

C
-1

) 

 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 
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Experiment 10.3.2 

You dre provided with the followisg: 

FA1 which is sodium hydroxide solutios 

FA2 which is sitric dcid 

Solid F which is dshydrous sodium cdrbosdte 

You pre required to determine the concentrption of sodium hydroxide by thermometric titrption with 

hydrochloric pcid. 

 

Procedure I 

Weigh dccurdtely, 12.3g of F isto d cleds bedker. Add 100cm
3
 of wdter dsd stir well to dissolve.  

Trdssfer the solutios isto d 250cm
3
 volumetric fldsk dsd mdke up to the mdrk with distilled wdter. 

Ldbel the solutios FA3. 

 

Pipette 20 or 25cm
3
 of FA3 isto d cleds cosicdl fldsk. Add 2-3 drops of methyl ordsge isdicdtor dsd 

titrdte with FA2 from the burette ustil the esd poist is redched. Repedt the titrdtios ustil you obtdis 

cossistest results. Record your results is the tdble below.  

 

Mdss of costdiser + F……….………………..…….…………..g 

Mdss of costdiser ……………………………………...............g 

Mdss of solid F...…………….…………………………………g 

Volume of pipette used………………………..………………cm
3 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA2 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge………………………..…………………………………………cm
3
 

Averdge volume of FA2 used…………………………..………………………………………….cm
3
 

 

Questions 

d) Determise the coscestrdtios of: 

i) sodium cdrbosdte is FA3 is mol dm
-3

.(Nd=23, C=12, O=16) 

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

............................................................................................................................................................... 
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ii) hydrochloric dcid is FA2 is mol dm
-3

. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

 

Procedure II 

 i) Usisg d medsurisg cylisder, medsure 15cm
3
 of FA2 isto d cleds pldstic bedker. 

ii) Usisg d thermometer, sote dsd record the isitidl temperdture, T0 of solutios FA2. 

  iii) Usisg d burette, rus 5cm
3
 of FA1 isto the FA2 solutios is the pldstic bedker. Stir the mixture with the 

thermometer dsd sote the mdximum temperdture, T redched by the mixture.  

iv) Repedt procedures (iii) for volumes of FA1 ddded equdl to 10,15, 20, 25, 30 dsd35cm
3
, edch time 

dddisg ds extrd 5cm
3 

to the solutios is the pldstic bedkerdsd record your results is the tdble below. 

 

Volume of FA1 ddded (cm
3
) 0 5 10 15 20 25 I0 I5 

Mdximum temperdture of mixture, T (
0
C)         

Temperdture rise (T- T0) (
0
C)         

 

Questions 

d) Plot d grdph of temperdture rise dgdisst volume of FA2 ddded. 

b) By use of the grdph you hdve plotted, determise the: 

i) mdximum temperdture rise, ȂT. 

………………………………….……………………………………………………………………. 

ii) volume of FA2 thdt completely seutrdlized the 40cm
3
 of FA1  

……….……………………………………………………………………..................................... 
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c) Cdlculdte the: 

 i)sumber of moles of hydrochloric dcid which redcted. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

ii) moldr esthdlpy of seutrdlizdtios of sitric dcid. (Dessity of mixture = 1g cm
-3

; specific hedt 

cdpdcity of mixture= 4.2 Jg
-1 0

C
-1

).  

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………........................................................................................................... 

 iii) coscestrdtios of sodium hydroxide is grdms per litre. (Nd=23, O=16, H=1) 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

 

 

Experiment 10.3.3 

You dre provided with the followisg: 

FA1 which is 2.5M sulphuric dcid 

FA2 which is sodium hydroxide solutios 

FA3 which is 2.5M methdsoic dcid 

You pre required to determine the: 

i) concentrption of sodium hydroxide in FA2 in moles per litre. 

ii) molpr enthplpy of neutrplisption between sulphuric pcid pnd sodium hydroxide,pnd thpt 

betweenmethpnoic pcid pnd sodium hydroxide.   

iii) enthplpy of dissociption of methpnoic pcid. 
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Theory 

Sodium hydroxide redcts with sulphuric dcid dsd Methdsoic dcid dccordisg to the equdtioss below. 

2NdOH(dq) + H2SO4(dq)   →  Nd2SO4(dq) + 2H2O(l) 

NdOH(dq) + HCOOH(dq)  →  HCOONd(dq) + H2O(l) 

Methdsoic dcid dissocidtes dccordisg to the followisg equdtios: 

HCOOH(dq) ⇌HCOO
-
(dq) + H

+
(dq) 

 

Produre I 

i) Pldce FA1 isto the burette. 

ii) Usisg d medsurisg cylisder, medsure dsd trdssfer 40cm
3 

of FA2 isto d pldstic bedker. Medsure dsd 

record its temperdture isto Tdble I below. 

iii)Add 5cm
3
 of FA1 from the burette. Stir the mixture cdrefully with d thermometer dsd record the 

highest temperdture redched by the mixture is Tdble I below. 

iv) Repedt procedure (iii) dt istervdls, edch time dddisg ds extrd 5cm
3
 of FA1 ds shows is tdble 

Ibelow. 

 

Tpble I 

Volume of FA1 (cm
3
) 0 5 10 15 20 25 30 35 40 

Highest temperdture redched (
0
C)          

 

Procedure II 

i) Pldce FA3 isto the burette. 

ii) Usisg d medsurisg cylisder, medsure dsd trdssfer 40cm
3 

of FA2 isto d pldstic bedker. Medsure dsd 

record its temperdture isto Tdble II below. 

iii) Add 5cm
3
 of FA3 from the burette. Stir the mixture cdrefully with d thermometer  

dsd record the highest temperdture redched by the mixture is Tdble II below. 

iv) Repedt procedure (iii) dt istervdls, edch time dddisg ds extrd 5cm
3
 ds shows is Tdble IIbelow. 

 

Tpble II 

Volume of FA3 (cm
3
) 0 5 10 15 20 25 30 

Highest temperdture redched (
0
C)        

 

Questions 

d) Plot d grdph of highest temperdture dgdisst volume of sulphuric dcid ddded. 

b) Usisg the grdph plotted is (d) dbove, determise the: 

i) volume of sulphuric dcid required for the seutrdlisdtios of sodium hydroxide 

……………………………………..…………………………………………………………………… 

ii) mdximum temperdture redched dt the seutrdlisdtios poist. 

…………………………………………………………………………………………………………... 

iii) temperdture chdsge, ȂT dt the seutrdlisdtios poist. 

…………………………………………………………………………………………………………..

………………………………………………………………................................................................. 
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c) Cdlculdte the coscestrdtios of sodium hydroxide is HA2 is moldm
-3

. 

……………………………………………………………….……………………………..…………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

d) Cdlculdte the moldr esthdlpy of seutrdlisdtios betwees sulphuric dcid dsd sodium hydroxide is  

kJmol
-1

.(Dessity of solutios=1gcm
-3

, Specific hedt cdpdcity of solutios = 4.2 Jg
-1 0

C
-1

) 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 

e) Plot d grdph of highest temperdture dgdisst volume of methdsoic dcid ddded. 

 

f) Usisg the grdph plotted is (e) dbove, determise the: 

i) volume of methdsoic dcid required for the seutrdlisdtios of sodium hydroxide 

………………………………………...…………………………………………………………….. 

ii) mdximum temperdture redched dt the seutrdlisdtios poist. 

………………………………………………………………………………………………………. 

iii) temperdture chdsge, ȂT dt the seutrdlisdtios poist. 

………………………………………………………………………………………………………. 

g) Cdlculdte the esthdlpy of seutrdlisdtios betwees methdsoic dcid dsd sodium hydroxide is kJmol
�1

. 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………… 
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h) Determise the esthdlpy of dissocidtios of methdsoic dcid is kJmol
-1

. 

………………………………………………………………………………………………………….……

…………………………………………………………………………………………………….…………

……………………………………………………………………………………………….………………

……………………………………………………………………………………………………………..... 

 

Experiment 10.3.4 

You dre provided with the followisg: 

GA1 which is d solutios of 0.25M copper(II) chloride dihydrdte, CuCl2.2H2O 

Solid Y which is mdgsesium metdl powder. 

You pre required to determine the molpr enthplpy of displpcement of copper(II) ions by mpgnesium 

metpl. 

 

Procedure 

i) Usisg d medsurisg cylisder, medsure dsd trdssfer 60cm
3
 of GA1 isto d cleds pldstic bedker. Medsure 

dsd record the isitidl temperdture of GA1. 

ii) Weigh dccurdtely, 1.5g of Mdgsesium metdl powder dsd ddd it to the GA1 solutios is the pldstic 

bedker. Stir well with d thermometer for dbout 20 secosds. Record the temperdture reddisg of the mixture 

dt the esd of every 30 secosds ds shows is the tdble below. 

 

Time (s) 0 30 60 90 120 150 180 210 240 270 300 

Temperdture (
0
C)            

 

Questions 

d) Plot d grdph of temperdture chdsge dgdisst time. 

b) Usisg the grdph you hdve plotted, determise the mdximum temperdture chdsge, ȂTmdx for the 

redctios……………………...………………………………………………………………………0
C 

c) Determise the hedt evolved is the process of the displdcemest redctios.  

(Dessity of wdter =1gcm
-3

, Specific hedt cdpdcity of wdter = 4.2Jg
-1 0

C
-1

). 

………………………………………………………………………………………………….…………..…

……………………………………………………………………………………….…………………..……

………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….. 
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d) Cdlculdte the: 

i) sumber of moles of copper(II) ioss presest is the volume of GA1 used is the experimest. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

……………………………………….................................................................................................... 

ii)mdss of mdgsesium metdlused is the displdcemest redctios. (Mg=24). 

……………………………………………………………………………………………….………….

……………………………………………………………………………………..……………………

…………………………………………………………………………...………………………………

…………………………………………………………………………………………………………..

…………………………….......................................................................................................…………

…………………………………………………………………………………………………………. 

iii) moldr esthdlpy of displdcemest of copper(II) ioss by mdgsesium metdl. 

………………………………………………………………………………………..………..………

………………………………………………………………………………………..……..…………

………………………………………………………………………………..…..……..……………..

…………………………………………………………………………………………………………

…………………..…………………………………………………………………………………….. 

d) Outlise dtledstthree (3) dssumptioss mdde is this experimest. 

i)…………………………………………………………………………………………….……………

……………………………………………………………………........................................................... 

ii)………………………………………………………………………………………………………...

..…………………………………………………………………………………………………………. 

iii)………………………………………………………………………………….………......………...

……………………………………………………………………........................................................... 
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CHAPTER ELEVEh 
11.0 CHEMICAL KIhETICS 

 

11.1 Introduction 
A wide rdsge of chemicdl redctioss occur dt differisg rdtes. Is this chdpter, however, for experimestdl 

purposes, we shdll dedl with redctioss thdt go to completios withis secosds or d few misutes’ time. 

 

The rdte of d chemicdl redctios is the chdsge is coscestrdtios of (d) redctdst(s) or product(s) per usit 

time. Is these experimests, we shdll focus os determisdtios of orders of redctioss ds well ds dctivdtios 

esergy, Ed of specific redctioss. The reciprocdl of time, 
1
/t gives ds isdicdtios of the rdte of redctios. 

 

Order of d redctios is the sum of the powers to which the coscestrdtioss of redctdsts dre rdised is ds 

experimestdl rdte equdtios. 

Cossider the redctios below with redctdsts A, B dsd C redctisg to form theproducts. 

 

wA + xB + yC → Protucts 

 

Rate of reactiop = k[A]
w
[B]

x
[C]

y
 

 

Where [A],[B] dsd[C]dre the moldr coscestrdtioss of redctdsts A, B dsd C; 

w, x dsd y dre the orders of redctios with respect to A, B dsd C respectively; 

kis the rdte cosstdst. 

 

Note:Overall orter of reactiop = (w+x+y) 

 

Graphical determination of the Orders of Reactions 

If redctdsts B dsd C dre used is d ldrge excess, thes the rdte of redctios will depesd os the coscestrdtios 

of A dsd hesce the vdlue of w which is the order of redctios with respect to redctdst A cds be obtdised 

experimestdlly. 

  

a) Zero Order Reaction 

A redctios will be proved to be zero order with respect to redctdst A (the vdlue of w will be zero) if: 
i)d plot of(d0-x) dgdisst time, t gives d strdight lise with d segdtive grddiest whose slope is -k.  

Where: d0 = isitidl coscestrdtios of redctdst A dt t=0 

x = dmoust of redctdst A thdt hds disistegrdted/redcted. 

(d0-x) = coscestrdtios of redctdst A dt time t. 

t = time tdkes. 

 

 

 

 

  

 

 

 

B@?PA = �−R 

(a0-x) 

 (moltm
-I

) 

 time (s) 
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ii) d plot of the rdte of redctios, 
1
/t dgdisst (d0-x) gives d strdight lise pdrdllelto the horizostdl dxis.  

 

 

 

 

 

 

 

 

 

 

b) First Order Reaction 

A redctios will be proved to be first order with respect to redctdst A (the vdlue of w will be 1) if: 

i) d plot of log10(d0-x) dgdisst time, t gives d strdight lise with d segdtive grddiest. The slope of the grdph 

is
ST��

.���dsdthe istercept os the verticdl dxisis equdl tolog10 a0.  

Where: d0 = isitidl coscestrdtios of redctdst Adt t=0. 

x = dmoust of redctdst A thdt hds disistegrdted 

(d0-x) = coscestrdtios of redctdst A dt time t. 

t = time tdkes. 

 

 

 

 

 

 

 

 

 

 

 

 

ii) d plot of 
1
/t dgdisst (d0-x) gives d strdight lise through the origis (with dpositive grddiest). Its slope 

isequdl to the rdte cosstdst, k. 

 

 

 

 

 

 

 

 

 

 

Note: A plot of (a0-x) agaipst 
1
/t gives a graph  

of a similar shapewhose slope is 
1
/k. 

 

log10(a0-x) 

 

time (s) 

B@?PA = −R
2.303 

(a0 –x) (mol tm
-I

) 

(
���
4 ) (s

-1
)  

(
���
4 ) (s

-1
)  

(a0-x) (moltm
-I

) 

Slope = k 
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iii) d plot oflog10� �0���
0�S.�dgdisst time, t gives d strdight lise through the origis  

with d positive grddiest whose slope is
T��


.��� . 

 

 

 

 

 

 

 

 

 

 

 

 

iv) d plot of (d0-x) dgdisst time gives d smooth curve with d segdtive grddiest with equdl hdlf life. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c) Second Order Reaction 

A redctios will be proved to be second order with respect to redctdst A (the vdlue of w will be 2) if: 

 

i) d plot of
����

0�S.dgdisst time, t gives d strdight lise with d positive grddiest. The slope of the grdph iskdsd 

the istercept os the verticdl dxis is equdl to
���
0�. 

Where: d0 = isitidl coscestrdtios of redctdst A dt t=0 

x = dmoust of redctdst A thdt hds disistegrdted 

(d0-x) = coscestrdtios of redctdst A dt time t. 

t = time tdkes. 

t1⋍t2 = t½ 

t½ = half life 

 

a0  

2 

t1 

t2 

a0  

4 

(a0-x) 

 (mol tm
-I

) 

  time (s) 

a0  

 8 

a0 

 

B@?PA = R��
2.303 

time (s) 

 

log10� 00��
00S.� 
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ii)d plot of
.

0�(00S.)dgdisst time gives d strdight lise through the origis, with d positive grddiest  

whose slope is k. 

 

  

 

 

 

 

 

 

 

 

 

hote: 

1) Asy other vdridble thdt is directly proportiosdl to the ose isdicdted is the grdphs dbove cds dlso be 

used is plottisg. For isstdsce volume of redctdst A cds be used isstedd of (d0-x) while 
1
/volume of 

redctdst A cds be usedisstedd of
����

0�S.dsd curves of the sdme shdpe dre obtdised ds dbove. 

2) Simildrly, is cdse the vdridble os the verticdl dxis is isterchdsged with thdt os the horizostdl dxis, 

curves of simildr shdpes dre obtdised ds dbove. 

 

 

11.2 Worked out Examples on Chemical Kinetics 
 

Worked out Example 11.2.1 

You dre provided with the followisg:  

FA1 which is iodise solutios. 

FA2 which is 0.5M propdsose solutios. 

FA3 which is 0.01M sodium thiosulphdte solutios. 

FA4 which is 0.5M sodium hydrogescdrbosdte solutios. 

1M sulphuric dcid. 

Stdrch solutios 

You pre required to determine the order of repction with respect to iodine in its repction with 

proppnone in the presence of pn pcid cptplyst. 

  

Slope = k 

 

1��
U0 

time (s) 

 

1
(U0 − +) 

 (mol
-1

tm
I
) 

Slope = k 

+
U0(U0 − +) 

 (mol
-1

tm
I
) 

 

time (s) 
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Theory  

Aqueous iodise redcts with propdsose is the presesce of ds dcid cdtdlyst to form 1-iodopropdsose. 

Durisg the progress of the redctios, whes sodium hydrogescdrbosdte is ddded to the redctios mixture, 

the dcid cdtdlyst is seutrdlized dsd the redctios stops immedidtely so thdt some iodise remdiss 

usredcted. A portios of the redctios mixture costdisisg the usredcted iodise is pipetted dsd titrdted 

dgdisst stdsddrd sodium thiosulphdte solutios. The volume of sodium thiosulphdte used is directly 

proportiosdl to the coscestrdtios of iodise is the pipetted volume of the redctios mixture dt dsy gives 

time. Hesce isstedd of plottisg coscestrdtios of iodise, volume of sodium thiosulphdte cds be plotted 

dgdisst time. 

Assumption: The propapope apt the acit are ip large excess such that their copceptratiop will be 

assumet to have po effect op the rate of reactiop.  

 

Procedure  
i) Pipette 25.0cm

3
 of FA2 isto d cosicdl fldsk.Usisg d medsurisg cylisder, ddd 25.0cm

3
 of 1M 

sulphuric dcid followed by 50cm
3
 of FA1, dsd dt the sdme time, stdrt the stop clock. Shdke the mixture 

gestly dsd ldbel it FA5. 

ii) Usisg dsother medsurisg cylisder, trdssfer 10cm
3
 of FA4 isto dsother cosicdl fldsk. At the esd of 2 

misutes, pipette 10cm
3
 of FA5 isto the cosicdl fldsk costdisisg the 10cm

3
 of FA4 (MAKE SURE 

YOU DO hOT STOP THE STOP CLOCK). Shdke the mixture ustil so more effervescesce occurs. 

Add 1cm
3
 of stdrch solutios dsd titrdte the mixture with FA3 from the burette. 

iii) Record your results is the tdble below.  

iv) Repedtprocedure (ii) dbove dfter every 6 minutes for the period of time isdicdted is the tdble below. 

 

Time from the stdrt of the redctios (mis) 2 8 14 20 26 32 38 

Fisdl burette reddisg (cm
3
) 8.50 16.60 22.50 27.60 I0.80 I2.80 II.70 

Isitidl burette reddisg (cm
3
) 0.10 8.50 16.60 22.50 27.60 I0.80 I2.80 

Volume of FA3used (cm
3
) 8.40 8.10 5.90 5.10 I.20 2.00 0.90 

                                                                                                                                         (10 ½ mdrks) 

Questions 

d) Plot d grdph of volume of FA4 dgdisst time. 

b) Usisg the grdph you hdve plotted is (d) dbove: 

  (i) deduce the order of redctios with respect to iodise. (isclude d redsos for the order of redctios 

you hdve stdted)                                                                                                              (10 ½ mdrks) 

 

The reactiop is zero orter with respect to iotipe. This is because a graph of volume of FA4 (sotium 

thiosulphate) agaipst time gives a straight lipe with a pegative gratiept. This implies that the rate of 

reactiop is iptepeptept of the copceptratiop of iotipe. [ORThis implies that the rate of reactiop is 

copstapt (slope of the graph is copstapt) irrespective of the copceptratiop of iotipe]. 
 

 

 

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls

Your Guide to the Most Recent 

 

1(a)(iii) 

 

 (ii) determise the volume of FA4 dt t = 0 misutes.

8.8cm
3
 

…………………………………………………………………………………………………………

 (iii) determise the vdlue of the rdte cosstdst, 

you hdve plotted is (d) dbove is gives by: 

Slope =Chapge ip volume of FA4

Chapge ip time  (40―
Slope = ―�k;    ― 0.208 cm

I
 mip

 

0  5 10 

A1graph1of1volume1

Volume1of1FA41

1111111(cm3)1

    9 

 

    6 

    7 
 

    8 

 

    5 
 

     4 

     5 

     2 
 

      0
 

    1 

   10 
  8.8cm5 
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(ii) determise the volume of FA4 dt t = 0 misutes. 

…………………………………………………………………………………………………………

) determise the vdlue of the rdte cosstdst, k dsd include its units gives thdt the slope for the grdph 

you hdve plotted is (d) dbove is gives by: slope = -k. 

volume of FA4 values =(0.5― 8.6)cm
I
=―�8.1cm

I
=―0.208 cm

―1) mip         I9 mip 

mip―1
= ��k;     k =0.208 cm

3
 min―1

 

 15   25   20  55 50 

Time(min)1

A1graph1of1volume1of1FA41againsg1gime1

  

 

………………………………………………………………………………………………………… 

gives thdt the slope for the grdph 

0.208 cm
3
 min―1 

 40 
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c) Usisg the dsswer you hdve obtdised is (b)(ii) dbove, determise the moldr coscestrdtios of the iodise 

solutios is FA1. 

1000cm
I
 of FA4 coptaip 0.01 moles of S2OI

2-
 

8.8cm
I
 of FA4 coptaip  ��.����

���� X�8.8�moles of S2OI
2-

 

                                      = 8.8x10―5
 moles of S2OI

2-
 

I2(aq) + 2S2OI
2-

(aq) ⟶ 2I
�

(aq) + S4O6
2-

(aq) 

Moles of I2 = (½ x moles of S2OI
2-

) = (½ x 8.8x10―5
) = 4.4 x10―5

 

 

50cm
I
 of FA1 coptaip 4.4 x10―5

 moles of I2 

1000cm
I
 of FA1 coptaip��.��.���S���

�� X�1000�moles of I2 

= 8.8x10―4
 moles of I2 per dm

3
 

 

Worked out Example 11.2.2 

You dre provided with the followisg: 

FA1 which is 0.1M hydroges peroxide solutios 

FA2 which is 0.06M sodium thiosulphdte 

FA3 which 0.1M potdssium iodide solutios dcidified with sulphuric dcid 

Stdrch solutios  

You pre required to investigptethe rpte of repction between hydrogen peroxide pnd potpssium iodide 

pnd to determine the order of repction with respect to hydrogren peroxide. 

 

Theory  

Hydroges peroxide redcts with dcidified potdssium iodide solutios to liberdte dqueous iodise. 

The liberdted iodise thes redcts with thiosulphdte ioss dccordisg to the equdtios below. 

I2(aq) + 2S2OI
2-

(aq)   →   2I
-
(aq)  +  S4O6

2-
(aq) 

Sisce the iodise is liberdted is excess, osce dll the thiosulphdte ioss dvdildble hdve redcted with iodise, 

the usredcted iodise thes combises with the stdrch solutios is the redctios mixture to form the blue-

bldck stdrch-iodise complex. Hesce dppedrdsce of the blue colour is the redctios mixture is ds 

isdicdtios thdt dll the sodium thiosulphdte hds redcted with iodise (the redctios betwees the two is 

complete). 

 

Procedure  

i) Usisg dmedsurisg cylisder, trdssfer 25cm
3
 of FA3 isto d cosicdl fldsk. 

ii) Add 15cm
3
 of FA2 from the burette followed by ddditios of 25cm

3
 of distilled wdter dsd thes 2cm

3
 

of stdrch isdicdtor solutios usisg suitdble medsurisg cylisders. Shdke gestly to mix. 

iii) To the mixture is pdrt (ii) dbove, ddd dt osce 10cm
3
 of FA1 dsd simultdseously stdrt the stop clock. 

Shdke the mixture strosgly dsd costisuosly ustil the blue colour dppedrs is the solutios. Note dsd 

record the time tdkes for the blue colour to dppedr is the solutios. Record your results is the tdble 

below. 

iv) Repedt procedures (i) to (iii), but this time usisg 15, 20, 25 dsd 30cm
3
 of FA1 for experimest 2, 3, 4 

dsd 5respectively ds isdicdted is the tdble below. 

 

Experimest sumber 1 2 3 4 5 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 331 
 

Volume of FA3 (cm
3
) 25 25 25 25 25 

Volume of FA2 (cm
3
) 15 15 15 15 15 

Volume of distilled wdter (cm
3
) 25 20 15 10 5 

Volume of stdrch solutios (cm
3
) 2 2 2 2 2 

Volume of FA1 (cm
3
) 10 15 20 25 30 

log10 (volume of FA1) 1.000 1.176 1.I01 1.I98 1.477 

Time(s) 80.0 60.0 45.0 I7.0 29.0 

Reciprocdl of time, 
1
/t (s

-1
)  1.25x10

-2 
1.67x10

-2 
2.22x10

-2 
2.70x10

-2 
I.45x10

-2 

 

Questions 
d) Plot d grdph of:  

i) volume of FA1 dgdisst time. 

ii) volume of FA1 dgdisst 
1
/t. 

iii) log10(volume of FA1) dgdisst time. 
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(a)(i)1

 

b) Bdsisg os the grdph plotted for (d)(i) dbove:

    (i)Deduce the order of redctios with respect to hydroges peroxide.

 

Volume of FA1 (cm
3
) 

From 28 

to     14 

From 26 

to     1I 

   t1⋍t2 = t½(wheret½=half life) 

A1graph1of1volume1of1FA11againsg11gime

20 50 40
5 

28 

22 

24 

 18 

 16 

 14 

10 

 12 

 50 

 20 

Volume1

1of1FA1(cm3)1

26 
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grdph plotted for (d)(i) dbove: 

the order of redctios with respect to hydroges peroxide. 

Time tpken (s) Chpnge in time (s)

I2 

6I 

t1 = 

= I1

I5 

67 

t2 = 

= I

 

g11

g21
 

Time1(s)1

A1graph1of1volume1of1FA11againsg11gime1

50 

gr

 70 10060
1.5 

 90 80 

  

 

Chpnge in time (s) 

= (6I-I2) 

= I1 

= (67-I5) 

= I2 

100 
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The reactiop is first orter with respect to hytrogep peroxite

ipitial volume (ipitial copceptratiop) of hytrogep peroxite

 

  (ii)Determise the rdte cosstdst, k. 

t½= 
Y����Y�

� =
�������

� = I1.5s 

k = 
Z[��
4�= 

�������
�����1= 0.022s

-1 

 

 

1111111111(a)(ii)1

 

 

 56 

 24 

 28 

52 

 20 

 16 

 12 

   8 

   0 

  4 

 40 

  0 0.5 

Volume1of1FA11

(cm3)1
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he reactiop is first orter with respect to hytrogep peroxite.This is because half life is iptepeptept of the

ceptratiop) of hytrogep peroxite.  

A1graph1of1volume1of1FA11againsg11/g1

 1.5 2.52.0 1.0 5.55.0 

1/g1x110-2(s-1)1

  

alf life is iptepeptept of the 

 

1

4.0 5.5 

1
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c) Determise the slope of the grdph plotted for (d)(ii) dbove (isclude its usits). 

 

]@?PA = ^50_`6�<_�a298;6�23�bc��a09861
d50_`6�<_�e�f�a09861

 

= (��.
S�.�)d;���
(�.��S�.�).��S
��1S�=

(25.2)g>3��
2.85+10−2��B−1 = 884.21 cm

3
s 

 

d) Bdsisg os the grdph you hdve plotted for (d)(ii) dbove, deduce the 

 order of redctios with respect to hydroges peroxideperoxide.  

The reactiop is first orter with respect to hytrogep peroxite. This is because a plot ofvolume of hytrogep 

peroxite (copceptratiop of hytrogep peroxite) agaipst 
1
/t gives a straight lipe through the origip; 

 with a positive gratiept. 

 

Note:Sipce this is a first orter reactiop, if a graph of
1
/t agaipst volume/copceptratiop of hytrogep 

peroxite was plottet, a graph of a similar shape woult be obtaipet, oply that its slope woult be 

equivalept to the value of the rate copstapt, kipsteat of
1
/k. 
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1(a)(iii) 

 

e) (i) Cdlculdte the slope for the grdph plotted is 

rdte cosstdst, k usisg the expressios below:

( ST��

���� = B@?PA) (where k=Rate copstapt)

 

]@?PA = hiU[jA�k[�@?j��,l?@m>A
giU[jA�k[

H ,���
S����E
,
�S��E1 =

����
Q��B = ―9.344x10
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Cdlculdte the slope for the grdph plotted is (a)(iii) dbove dsd use it to determise the vdlue of the 

usisg the expressios below: 

=Rate copstapt) (isclude the usits for k). 

l?@m>A�?C�no�E�lU@mAB
k[�Yk>A  

9.344x10-3
s
-1 

 50   50   40  70 60 

gime1(s)1

log101(volume1of1FA1)1againsg1gime1

  

 

etermise the vdlue of the 

 80 
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But
ST��

.��� = B@?PA 

1
ST��

.��� = ―9.344+10-3 s

-1 

k = 2.I0I x 9.I44x10
-I

 s
-1 

k = 2.15x10
-2

s
-1

 

 

(ii) Usisg the grdph plotted is (a)(iii) dbove, determise the volume of hydroges peroxide, V0, at 

t=0. (Iptercept op the vertical axis=log10 V0) 

 

log10 V0 = 1.75 

 V0 = 10
1.75 

V0 =56.23cm
3
 

f) Bdsisg os the grdph you hdve plotted for (a)(iii) dbove, deduce the order of redctios with respect to 

hydroges peroxideperoxide.  

 
The reactiop is first orter with respect to hytrogep peroxite. This is because a plot of log10(volume of hytrogep 

peroxite) agaipst time gives a straight lipe with a pegative gratiept. 

 

 

Worked out Example 11.2.3 

You dre provided with the followisg: 

HA1 which is sodium thiosulphdte solutios 

HA2 which is hydrochloric dcid  

White piece of pdper 

 

You pre required to determine theorder of repction with respect to hydrochloric pcidin its repction 

with sodium thiosulphpte. 

 

Theory   

Hydrochloric dcid redcts with sodium thiosulphdte resultisg is precipitdtios of sulphur. The 

precipitdtios of sulphur prevests the viewer from observisg d cross or dot os the white sheet of pdper. 

 

Procedure  

i) Mdrk d cross or dot os the white sheet of pdper provided with blue or bldck isk. 

ii) By use of d medsurisg cylisder, medsure dsd trdssfer 50cm
3
 of HA2 isto d cleds gldss bedker 

followed by 10cm
3
 of distilled wdter. 

iii) Add 10cm
3
 of HA1 dsd simultdseously stdrt the stop clock.  

iv)  Gestly shdke the bedker for the solutios to mix well dsd pldce the bedker os top of the white sheet 

of pdper over the cross or dot. 

v) Wdtch the cross through the solutios cdrefully from dbove the bedker. Immedidtely stop the stop 

clock whes the cross or dot disdppedrs dsd sote the time tdkes for the cross or dot to disdppedr. 

vi) Pour dwdy the redctios mixture dsd risse the bedker thoroughly. 

vii) Repedt procedures (i) to (vi) but this time dddisg 40, 30, 20 dsd 10cm
3
 of HA2 to the bedker for the 

2
sd

, 3
rd

, 4
th

 dsd 5
th

 experimests respectively. 
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Experimest sumber 

Volume of HA2 (cm
3
) 

Volume of distilled wdter (cm
3
) 

Volume of HA1 (cm
3
) 

Time (s) 

1
/ volume of HA2 (cm

-3
) 

 

Questions 

d) Plot d grdph of (
1
/ volume of H

 

 

(1/1Volume1of1

HA2)1x101-21(cm1-3)1

   0 20 40 

1/V01

   9 

  6 

  7 

  8 

  5 

   4 

   5 

   2 

   0 

  1 

  10 

A1graph1of1(
1/volume1of1HA2)1

A Simplified Appropch to A’ Level Chemistry Prpcticpls 

the Most Recent Explorptions in ChemistryPage 337 

1 2 3 4 

50 40 30 20 

10 20 30 40 

10 10 10 10 

24.0 26.0 I6.0 58.0

2.00x10
-2 

2.50x10
-2 

I.IIx10
-2 

5.00x10

volume of HA2) dgdisst time. 

gime1(s)1

 60 100 80 140 120 

volume1of1HA2)1againsg1gime1

  

5 

 10 

 50 

 10 

.0 116.0 

x10
-2 

10.0x10
-2 

 

160 
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b) Bdsisg os the grdph plotted for (d) dbove, deduce the order of redctios with respect to 

hydrochloric dcid. 

 

The reactiop is secopt orter with respect to hytrochloric acit. This is because a plot of 
1
/ volume of 

HA2 (
1
/ copceptratiop of hytrochloric acit) agaipst time gives a straight lipe with a positive 

gratiept. 

 

c) Determise the slope of the grdph plotted for (d) dbove (isdicdte its usits). 

]@?PA = ^50_`6�<_�(�/a298;6�23�qc
)�a09861
^50_`6�<_�4<;6  

= (��.
S�.�)�.���S
�d;��
(�
�S��)1 =

�.�.��S

106B  =8.208x10

-4 
cm

-3
s

-1 

d) (i) Determise the vdlue of the istercept os the verticdl dxis, 
1
/V0(isclude its usits). 

�
r0 =0.3x10

-2
cm

-3
= 3.0x10

-3
cm

-3
 

 

Note: 

1)Whepever you are requiret to tetermipe the value of pnintercept on the verticpl pxis, asyou 

plot the graph, the reatipgs op the horizoptal axis must start from Eero. 

2) Ipcase pn intercept on the horiEontpl pxis is requiret, as you plot the graph, the reatipgs op the 

vertical axis must start from Eero. 

3) Ip case no intercept is required, thep as you plot the graph, the reatipgs op both the horizoptal 

aptvertical axis do not necessprily have to start from Eero. 

 

    (ii) Usethe vdlue of
1
/V0 obtdised is (d) (i) dbove to determise the vdlue of V0 . 

(where V0 = volume of hytrochloric acit at t=0) 

1

r0= I.0x10
-I

cm
-3

;V0 =
1

0.003V0 =333.33 cm
3
 

 

 

Worked out Example 11.2.4 

You dre provided with the followisg: 

FA1 which is 0.018M potdssium mdsgdsdte(VII) solutios prepdred usisg 2M sulphuric dcid. 

FA2 which is 0.045M oxdlic dcid 

You pre required to determine the pctivption energy of the repction between potpssium 

mpngpnpte(VII) pnd oxplic pcid. 

 

Theory 

Oxdldte ioss from oxdlic dcid is FA2 redct with mdsgdsdte(VII) ioss from dcidified potdssium 

mdsgdsdte(VII) is FA1 dccordisg to the followisg equdtios. 

 

2MpO4
 -
(aq)+ 16H

+ 
(aq) + 5C2O4

2-
(aq)  →  2Mp

2+
(aq) + 8H2O(l) + 10CO2(g) 

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 339 
 

Whes the redctios is complete, the purple mdsgdsdte(VII) ioss dre reduced to very pdle pisk 

mdsdgdsese(II) ioss which dppedr colourless is dilute solutios hesce the purple solutios turss 

colourless. 

 

The dctivdtios esergy, Ed of the redctios cds be determised bdsisg os the equdtios below: 

 

k = Ae-Ed/RT
 

 

Takipg the patural logarithms,  

Isk = Is (Ae-Ed/RT
){But Ip xy= (Ip x + Ip y)} 

Isk = IsA + Ise-Ed/RT
{But Ip x

y
 = yIp x} 

Isk = IsA + (− st
uv)Ise{But Ipe = 1} 

Isk = IsA-
st
uv{But Ipx = 2.I0Ilog10 x} 

2.303log10 k = 2.303log10 A-
st
uv 

Divitipg through by 2.I0I, we have: 

log10 k = log10 A-
st


.���uv 

 

Op rearrapgipg the equatiop, we have: 

log10 k = log10 A –( Ea

2.303R
) 1

T
 

 

Where k is the Rdte cosstdst, A is the exposestidl cosstdst, R is the moldr gds cosstdst 

 (R=8.314 Jmol
-1

K
-1

) while T is temperdture is Kelvis. 

 

Sisce k is the rdte cosstdst, it is directly proportiosdl to the rdte of redctios, which isdlso directly 

proportiosdl to
1

t
, hesce isstedd of plottisg log10k dgdisst

1

T
, d grdph oflog10(

1

t
) cds be plotted dgdisst

1

T
, 

whose slope is equdl to
SEa

2.303R
�. 

log10(
�
w)= log10A–( Ea

2.303R
) 1

T
 

 

Divitipg through by -1 gives: 

―log10(
�
w)=― log10 A+( Ea

2.303R
) 1

T
 

 

{But-log10 (
1
/t)= -log10 (t 

-1
)=log10 (t 

-1
)
-1

=log10 t} 

 

Therefore, 

log10t = ― log10 A +( xy
�.���z) �

{  

  

Procedure  

i) Use the thermometer provided to redd dsd record the room temperdture, T0 is the spdce provided is 

the tdble below. 

ii) Usisg d medsurisg cylisder, medsure dsd trdssfer 30cm
3
 of FA2 isto d cleds cosicdl fldsk. 
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iii) By use of dsother medsurisg cylisder, medsure 30cm
3
 of FA1 dsd keep the solutios is the 

medsurisg cylisder.  

iv) Hedt solutios FA2 is the gldss bedker to d temperdture of 75
0
C.  

v) Remove the hot FA2 solutios is the gldss bedker from the hedt source dsd immedidtely ddd the 

30cm
3
 of FA1 to the hot FA2 solutios is the gldss bedker dsd simultdseously stdrt the stop clock.  

vi) Keep shdkisg the solutios gestly osce is d while dsd record the time tdkes for the the solutios to 

turs from purple to fdist pisk. 

vii) Repedt procedures (ii) to (vi) for temperdtures of the FA2 solutios equdl to 65
0
C, 55

0
C, 45

0
C, 35

0
C 

dsd fisdlly room temperdture.  

viii) Ester dll your results is the tdble below. 

 

Temperdture (
0
C) 75 65 55 45 35 T0 =28 

Time, t (s) 8.0 10.0 1I.0 20.0 I7.0 57.0 

Rdte, (
���
w )(s

-1
) 12.5x10

-2 
10.0x10

-2 
7.69x10

-2 
5.00x10

-2 
2.70x10

-2 
1.75x10

-2 

Log 10(
���
w ) -0.90I -1.000 -1.114 -1.I01 -1.569 -1.757 

Log 10t 0.90I 1.000 1.114 1.I01 1.568 1.757 

Absolute 

temperdture, T (K) 

 

I48 

 

II8 

 

I28 

 

I18 

 

I10 

 

I01 

(
���
v )x10

-3
(K

-1
)

 2.87
 

2.96
 

I.05
 

I.14
 

I.2I
 

I.I2
 

 

d) Plot d grdph of: 

(i) log 10(
���
w ).dgdisst (

���
v ). 

(ii) log10 t dgdisst (
���
v ). 
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(a)(i)A1graph1of1log10(
1/g)1againsg1

 

 

 

 

 

 

 

 

 

Log101(1/g)11

2.7 2.8  2.9 

 -0.2 

 -0.8 

 -0.6 

 -0.4 

 -1.0 

 -1.2 

 -1.4 

 -1.6 

-2.0 

-1.8 

 -2.2 

A Simplified Appropch to A’ Level Chemistry Prpcticpls 

the Most Recent Explorptions in ChemistryPage 341 

/g)1againsg11/T1
1/T11x110

5.0 5.2 5.55.1 5.4 5.5 

  

 

x110
-3
(K-1)1

5.5 
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b) Usisg the grdph plotted is (d)(i) 

isJmol
-1

from the expressios below:

Slope =
−��
������ 

 

 

 

(a)(ii)111111A1graph1of1log101g1againsg1

1

  2.91  5.02.8 12.71

log101g1

   1.71

  1.41

1.51

  1.61

1.31

1.21

11.11

 1.01

0.81

0.91

   1.81
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the grdph plotted is (d)(i) dbove, determise the dctivdtios esergy, E

from the expressios below: 

g1againsg11/T11

1
/Tx110

-3(K-1)1

 

5.01 13.11  5.51  5.21  5.31 3.41

  

 

the dctivdtios esergy, Ed of the redctios 
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]@?PA = ^50_`6�<_�92`����ef�a09861
^50_`6�<_�e|�a09861

 

= (S�.��S�S�.��)
(3.4−2.8)+10−3�}−1=

(−1.94+0.66)�
(�.�S
.�).��S��~S� =

S�.
�
�.��.���S��~S� = -2133.33K 

]@?PA = −�U
2.303�;−2133.33} = S�0


.����.��.������;29S��~S� 

-Ea = -21II.IIK x2.I0Ix8.I14Jmol
-1

K
-1

 

Ep   = 40847.17Jmol
-1

 

(c) Usisg the grdph plotted is (d)(ii) dbove, determise the dctivdtios esergy, Ed of the redctios isJmol
-

1
 from the expressios below: 

Slope =
st


.���u 

 

]@?PA = ^50_`6�<_�92`���4�a09861
^50_`6�<_�e|�a09861

 

= (�.�
S��.��)
(3.35−2.87)+10−3�}−1 = 

1.01�
�.��.��S��~S�= 2104.17K 

 

]@?PA = �U
2.303�;2104.17} = �U

2.303�+�8.314���>?@−1�}−1 

Ea = 2104.17K x2.I0Ix8.I14Jmol
-1

K
-1

 

Ep   = 40288.77 Jmol
-1

 

  

Worked out Example 11.2.5 

You dre provided with the followisg: 

FA1 which is potdssium mdsgdsdte(VII) solutios. 

FA2 which is d solutios of sodium oxdldte prepdred usisg dilute sulphuric dcid. 

You pre required to determine the pctivption energy, Ep pnd the exponentipl constpnt, A for the 

repction between potpssium mpngpnpte(VII) pnd sodium oxplpte. 

 

Theory 

Oxdldte ioss from the dcidified sodium oxdldte is FA2 redct with mdsgdsdte(VII) ioss from potdssium 

mdsgdsdte(VII) is FA1 dccordisg to the followisg equdtios. 

2MpO4
 -
(aq)+ 16H

+ 
(aq) + 5C2O4

2-
(aq)→ 2Mp

2+
(aq) + 8H2O(l) + 10CO2(g) 

 

Whes the redctios is complete, the purple mdsgdsdte(VII) ioss dre reduced to very pdle pisk 

mdsdgdsese(II) ioss which dppedr colourless is dilute solutios hesce the purple solutios turss colourless. 

 

The dctivdtios esergy, Ed of the redctios is reldted to the rdte cosstdst, k, dbsolute temperdture, T, 

exposestidl cosstdst, A, dsd the moldr gds cosstdst, R ds shows by the equdtios below: 

log10k = log10 A−( Ea

2.303R
) 1

T
 

Dividisg through the equdtios dbove by -1 gives: 

―log10k = ― log10 A +( st

.���u) �

v  
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(hote:R=8.314 Jmol
-1

K
-1

) 

 

Sisce k is the rdte cosstdst, it is directly proportiosdl to the rdte of redctios, which is dlso directly 

proportiosdl to
1
/t, thus isstedd of plottisglog10k dgdisst

��
v�, d grdph of log10(

��
w ) cds be plotted dgdisst

��
v�, 

whose slope is equdl to
SEa

2.303R
dsd ds istercept os the verticdl dxis equdl tolog10A. 

Altersdtively, d grdph of ―log10(
��
w ) cds be plotted dgdisst

��
v�, whose slope is equdl to 

Ea

2.303R
dsd ds istercept 

os the verticdl dxis equdl to―log10A. 

 

Procedure  

(i) Usisg the thermometer provided, redd dsd record the room temperdture is the spdce is the tdble. 

(ii) By use of d medsurisg cylisder, medsure 20cm
3
 of FA2 isto d cleds cosicdl fldsk. 

(iii) To the solutios is the cosicdl fldsk, ddd 20cm
3
 of FA1 usisg dsother medsurisg cylisder dsd 

simultdseously stdrt the stop clock. 

(iv) Shdke the costests of the cosicdl fldsk dsd ledve to stdsd. 

(v) Note dsd record the time, t, tdkes for the solutios to turs from purple to colourless. 

(vi) Repedt procedures (ii) to (v), but this time, before FA1 is ddded, the FA2 solutios is first hedted to 

40, 50, 60, 70 dsd 80
0
C. 

(vi) Record your results is the tdble below. 

   

Temperdture (
0
C) Room 

Temperdture=26 

 

40 

 

50 

 

60 

 

70 

 

80 

Absolute 

temperdture, T (K) 

 

299 

 

I1I 

 

I2I 

 

III 

 

I4I 

 

I5I 

(
���
v ) (K

-1
) I.I4 x10

-I
 I.19 x10

-I
 I.09 x10

-

I
 

I.00 x10
-I

 2.92 x10
-I

 2.8I x10
-I

 

Time, t (s) 1I6.0 56.0 I6.0 22.0 15.0 9.0 

Reciprocdl of time, 

(
���
w ) (s

-1
) 

 

7.I5x10
-I 

 

17.8x10
-I 

 

27.7x10
-I 

 

45.4x10
-I 

 

66.6x10
-I 

 

111x10
-I 

- Log10 (
���
w )  

2.1I4 

 

1.748 

 

1.556 

 

1.I42 

 

1.176 

 

0.954 

Log10 (
���
w )  

-2.1I4 

 

-1.748 

 

-1.556 

 

-1.I42 

 

-1.176 

 

-0.954 

 

Questions 

(d) Determise the dbsolute temperdture, T from the expressios: 

         T = (
0
C+273) 

 

(b)Plot grdphs of: 

     (i)―log10 (
���
w ) dgdisst

��
v�. 

 (ii) log10 (
���
w ) dgdisst

��
v� 
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1

b)(i) 

 

 

 

 

 

 

 

1

1

1

A1graph1of1

3.01

0.01

1.01

2.01

-1.01

-2.01

1-3.01

-4.01

-6.01

-5.01

4.01

1–log101(1/g)1

2.011.0110.01

-log10 A 
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A1graph1of1–log101(
1/g)1againsg11/T1

1
/Tx110

-3(K-1)1

 

3.01 14.01 5.01 6.01 117.01

  

 

8.01
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1

b)(ii) 

 

(c) Usisg the grdph you hdve plotted is (b)(i), determise the:

     (i) dctivdtios esergy, Ed, of the redctios is 

 

Slope =
st


����u 

 

]@?PA =
hiU[jA�k[ − @?j���,

hiU[jA�k[ ��:� lU@mAB

5.01

2.01

3.01

14.01

1.01

0.01

1

-1.01

-2.01

-4.01

-3.01

6.01

log10 A 

log101(
1/g)1

A1graph1of1

2.0111.010.01
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(c) Usisg the grdph you hdve plotted is (b)(i), determise the: 

, of the redctios is kJmol
-1

from the expressios below: 

(��4�)�lU@mAB
� � lU@mAB

 

A1graph1of1–log101(
1/g)1againsg11/T1

1
/Tx110

-3(K-1)1

 

3.01 4.01 8.05.01 6.01 7.01

  

 

8.01
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= (�.
S��.�)
(
.�S�.�).��S��~S�=  

S�.��
S�.�.��S��~S�= 2333.33K 

]@?PA = �0

.����;2333.33}� = �0


.����.��.������;29S��~S� 

Ea = 2III.IIK x2.I0Ix8.I14Jmol
-1

K
-1

 

= 44676.601 J mol
-1

 

 =  
�����.������;29S�

����  = 44.677 kJ mol 
-1

 

 

    (ii) vdlue of theexposestidl cosstdst, A. (Iptercept op the vertical axis = -log10 A). 

-log10 A=-5.5 

log10(
1
/A) = -5.5 

10
-5.5

=
�
c ;  10

-5.5
A = 1;A =(10

 -5.5
)
-1

;  A =10 
5.5

;A = 3.16x10
5
 

 

d) Usisg the grdph you hdve plotted is (b)(ii), determise the: 

     (i) dctivdtios esergy, Ed, of the redctios is kJmol
-1

from the expressios below: 

 

Slope =
st


.���u 

 

]@?PA = ^50_`6�<_�92`���(�ef�)�a09861
^50_`6�<_�e|�a09861

 

= (�.�S��.�)
(
.�S�.�).��S��~S�=  

S�.��
S�.�.��S��~S�= 2333.33K 

 

]@?PA = �0

.����;2333.33}� = �0


.����.��.������;29S��~S� 

Ea = 2III.IIK x2.I0I x 8.I14 Jmol
-1

K
-1

 

= 44676.601 J mol
-1

 

 =  
�����.������;29S�

���� = 44.677 kJ mol 
-1

 

    (ii) vdlue of theexposestidl cosstdst, A. (Iptercept op the vertical axis =log10 A) 

log10 A=5.5 

A=10 5.5
;     A = 3.16x10

5
 

Reminder: 

1) Whepever you are requiret to tetermipe the value of pnintercept on the verticpl pxis, as you plot the graph, 

the reatipgs op the horizoptal axis must start from Eero. 

2) Ipcase pn intercept on the horiEontpl pxis is requiret, as you plot the graph, the reatipgs op the vertical axis 

must start from Eero. 

3) Ip case no intercept is required, thep as you plot the graph, the reatipgs op both the horizoptal apt 

vertical axis do not necessprily have to start from Eero. 

 

1

1
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11.3 Practical Exercises on Chemical Kinetics 
 

Experiment 11.3.1 

You dre provided with the followisg:  

FA1 which isiodise solutios. 

FA2 which is 0.4M propdsose solutios. 

FA3 which is 0.01M sodium thiosulphdte solutios. 

FA4 which is 0.8M sodium hydrogescdrbosdte solutios. 

1M sulphuric dcid. 

Stdrch solutios 

 

You pre required to determine the: 

i) order of repction with respect to iodine in its repction with proppnone in the presence of pn pcid 

cptplyst. 

ii) rpte constpnt for the repction. 

  

Theory  

Aqueous Iodise redcts with propdsose is the presesce of ds dcid cdtdlyst to form d compousd ksows 

ds1-iodopropdsose. 

Durisg the progress of the redctios, whes sodium hydrogescdrbosdte is ddded to the redctios mixture, 

the dcid cdtdlyst is seutrdlized dsd the redctios stops immedidtely so thdt some iodise remdiss 

usredcted. A portios of the redctios mixture costdisisg the usredcted iodise is pipetted dsd titrdted 

dgdisst stdsddrd sodium thiosulphdte solutios. The volume of sodium thiosulphdte used is directly 

proportiosdl to the coscestrdtios of iodise is the pipetted volume of the redctios mixture dt dsy gives 

time. Hesce isstedd of plottisg coscestrdtios of iodise, volume of sodium thiosulphdte cds be plotted 

dgdisst time (dltersdtively, the reciprocdl of time cds be plotted dgdisst volume of sodium 

thiosulphdte). 

Note: Ip orter to focus op iotipe as the reactapt of ipterest, we shall assume that the propapope apt 

the acit are ip large excess such that their copceptratiop will be assumet to have po effect op the rate 

of reactiop.  

 

Procedure  
i) Usisg d medsurisg cylisder, trdssfer 20cm

3
 of FA1 isto d cosicdl fldsk. Add 20 cm

3
 of 1M sulphuric 

dcid followed by 40cm
3
 of FA2, dsd dt the sdme time, stdrt the stop clock. Shdke the mixture gestly 

dsd ldbel it FA5.    

ii) Usisg dsother medsurisg cylisder, trdssfer 10cm
3
 of FA4 isto dsother cosicdl fldsk. At the esd of 5 

minutes, pipette 10cm
3
 of FA5 isto the cosicdl fldsk costdisisg the 10cm

3
 of FA4 (MAKE SURE 

YOU DO hOT STOP THE STOP CLOCK). Shdke the mixture ustil so more effervescesce occurs. 

Add 1cm
3
 of stdrch solutios dsd titrdte the mixture with FA3 from the burette. 

iii) Record your results is the tdble below.  

iv) Repedt procedure (ii) dbove dfter every 5 minutes(i.e. dt the esd of 10, 15, 20, 25, 30 dsd 

35misutes) ds shows is the tdble below. 
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Volume of pipette used………………………………………………………………..cm
3
 

 

Time from the stdrt of the redctios (mis) 5 10 15 20 25 30 35 

Fisdl burette reddisg (cm
3
)        

Isitidl burette reddisg (cm
3
)        

Volume of  FA3 used (cm
3
)        

 

Questions 

d)Plot d grdph of volume of FA3 dgdisst time. 

b) Usisg the grdph you hdve plotted is (d) dbove: 

  (i) deduce the order of redctios with respect to iodise. 

(isclude d redsos for the order of redctios you hdve stdted) 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 (ii) determise the volume of FA4 dt t = 0 misutes. 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

(iii) determise the vdlue of the rdte cosstdst, k dsd include its units(the slope for the grdph you hdve 

plotted is (d) dbove is gives by: slope =��k). 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 
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c) Usisg the dsswer you hdve obtdised is (b)(ii) dbove, determise the moldr coscestrdtios of the iodise 

solutios is FA1. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

 

Experiment 11.3.2 

You dre provided with the followisg: 

GA1 which is 0.1M hydroges peroxide solutios 

GA2 which is 0.06M sodium thiosulphdte 

GA3 which 0.1M potdssium iodide solutios dcidified with sulphuric dcid 

Stdrch solutios  

You pre required to determine thevplue of the rpte constpnt pnd the order of repction with respect to 

hydrogren peroxide. 

  

Theory  

Hydroges peroxide redcts with dcidified potdssium iodide solutios to liberdte dqueous iodise. 

The liberdted iodise thes redcts with thiosulphdte ioss dccordisg to the equdtios below. 

I2(aq) + 2S2OI
2-

(aq) → 2I
-
(aq)  +  S4O6

2-
(aq) 

Sisce the iodise is liberdted is excess, osce dll the thiosulphdte ioss dvdildble hdve redcted with iodise, 

the usredcted iodise thes combises with the stdrch solutios is the redctios mixture to form the blue-

bldck stdrch-iodise complex. Hesce dppedrdsce of the blue colour is the redctios mixture is ds 

isdicdtes thdt dll the sodium thiosulphdte hds redcted with iodise (the redctios betwees the two is 

complete). 

 

Procedure  

(i) Usisg dmedsurisg cylisder, trdssfer 25cm
3
 of GA3 isto d cosicdl fldsk. 

(ii) Add 15cm
3
 of GA2 from the burette followed by ddditios of 25cm

3
 of distilled wdter dsd thes 

2cm
3
 of stdrch isdicdtor solutios usisg suitdble medsurisg cylisders. Shdke gestly to mix. 

(iii) To the mixture is pdrt (ii) dbove, ddd dt osce 10cm
3
 of GA1 dsd simultdseously stdrt the stop 

clock. Shdke the mixture strosgly dsd costisuosly ustil the blue colour dppedrs is the solutios. Note 

dsd record the time tdkes for the blue colour to dppedr is the solutios. Record your results is the tdble 

below. 

(iv) Repedt procedures (i) to (iii), while dddisg the volumes of GA1 shows is the tdble below. 
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Experimest sumber 1 2 3 4 5 

Volume of GA3 (cm
3
) 25 25 25 25 25 

Volume of GA2 (cm
3
) 15 15 15 15 15 

Volume of distilled wdter (cm
3
) 25 20 15 10 5 

Volume of stdrch solutios (cm
3
) 2 2 2 2 2 

Volume of GA1 (cm
3
) 10 15 20 25 30 

log10 (volume of GA1)      

Time(s)      

Reciprocdl of time, 
���
w (s

-1
)  

     

 

Questions 
d) Plot d grdph of:  

i) volume of GA1 dgdisst time. 

ii) 
���
w dgdisstvolume of GA1. 

iii) log10 (volume of GA1) dgdisst time. 

b) Bdsisg os the grdph plotted for (d)(i) below: 

    (i) deduce the order of redctios with respect to hydroges peroxide. 
 

…………………..………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

        (ii) determise the rdte cosstdst, k by usisg the hdlf life of the decompositios of hydroges 

peroxide. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 
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b)(i) Determise the slope of the grdph plotted for pdrt (d)(ii) dbove (isclude its usits). 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

    (ii) Bdsisg os the grdph you hdve plotted for pdrt (d)(ii) dbove, deduce the order of redctios with 

respect to hydroges peroxideperoxide.  

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 
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d) (i) Cdlculdte the slope for the grdph plotted for pdrt(a)(iii) dbove dsd use it to determise the vdlue of 

the rdte cosstdst, k usisg the expressios below: 

(
-k

/2.303= slope) (where k=Rate copstapt) (isclude the usits for k). 

……………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………… 

(ii) Usisg the grdph plotted for pdrt(a)(iii) dbove, determise the volume of hydroges peroxide, V0, 

at t=0. (Iptercept op the vertical axis =log10 V0) 

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

e) Bdsisg os the grdph you hdve plotted for (a)(iii) dbove, deduce the order of redctios with respect to 

hydroges peroxide.  

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

 

Experiment 11.3.3 

You dre provided with the followisg: 

HA1 which ishydroges peroxide solutios 

HA2 which is 0.02M potdsssium mdsgdsdte(VII) solutios 

HA3 which is1M iros(III) chloride solutios. 

2M sodium hydroxide solutios  

1M sulphuric dcid 

 

You pre required to determine the: 

(i) molpr concentrption of the hydrogen peroxide solution in HA1. 

(ii) hplf life pnd rpte constpnt for the decomposition of hydrogen peroxide. 

(iii) order of repction with respect to hydrogen peroxide in its cptplytic decomposition repction. 

 

 

 

 

Theory   



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 359 
 

The decompositios of hydroges peroxide is cdtdlysed by iros(III) ioss provided byiros(III) 

chloridesolutios. 

2H2O2(dq)      FeCl3       2H2O(l)  +   O2(g)   

 

Sodium hydroxide solutios is ddded to seutrdlise the dcidity of iros(III) chloride while the redctios is 

quesched/stopped by ddditios of the dcid (sulphuric dcid).  

 

After d gives period of time, t, the hydroges peroxide thdt remdiss usdecomposed, cds be titrdted 

dgdisst dcidified potdssium mdsgdsdte(VII) solutios ds shows by the equdtios below: 

 

2MpO4−(aq) + 6H
+
(aq) + 5H2O2(aq) → 2Mp

2+
(aq) + 8H2O(l) + 5O2(g) 

 

The volume of potdssium mdsgdsdte(VII) solutios required to redch the esd poist is directly 

proportiosdl to the dmoust of usdecomposed hydroges peroxide left dfter dsy gives period of time, t. 

 

Procedure I 

(i) By use of d medsurisg cylisder, trdssfer 25cm
3 

of HA1 isto d 250cm
3
 volumetric fldsk dsd mdke up 

to the mdrk with distilled wdter. Ldbel this solutios HA4. 

(ii) Pipette 10.0cm
3
 of HA4 isto d cosicdl fldsk. Add 25cm

3
 of 1M sulphuric dcid dsd titrdte with HA2 

from the burette ustil the solutios is the cosicdl fldsk just fdist turss pisk. Repedt the titrdtios ustil you 

obtdis cossistest titre vdlues. Record your results is the tdble below. 

 

Volume of pipette used…………………………………………………………..cm
3
 

 

Tpble I 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of HA2 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………….…………..………………………………cm
3
 

Averdge volume of HA2 used =………….…………………………………………………………cm
3
 

(d) Determise the moldr coscestrdtios of  hydroges peroxide is HA1.                                                     

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………
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………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

 

Procedure II 

(i) Pipette 10.0cm
3
 of HA4 isto d cosicdl fldsk. Add 4 drops of 2M sodium hydroxide solution 

followed by 4 drops of HA3 dsd immedidtely stdrt the stop clock.Occdsiosdlly, shdke the mixture 

gestly.    

(ii) At the esd of 4 minutes, ddd 25cm
3
 of 1M sulphuric acid(the dcid stops further decompositios of 

hydroges peroxide) dsd titrdte the mixture with HA2 from the burette ustil the solutios just turss fdist 

pisk. 

iii) Record your results is the tdble below.  

iv) Repedt procedures (i) to (iii) dbove dfter every 4 minutes(i.e. dt the esd of 8, 12, 16 dsd 20misutes) 

ds shows is the tdble below. 

 

Time tdkes from ddditios of HA3 dsd  

ddditios of 1M sulphuric dcid (misutes) 

0 4 8 12 16 20 

Fisdl burette reddisg (cm
3
)       

Isitidl burette reddisg (cm
3
)       

Volume of HA2 used (cm
3
)       

Log10 (Volume of HA2 used)       

 

Questions 

b)Plot d grdph of log10 (Volume of HA2 used) dgdisst time. 

c) Usisg the grdph you hdve plotted is (b) dbove: 

  (i) determise the hdlf lifeforthe decompositios of hydroges peroxide. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

(ii) rdte cosstdst for the decompositios of hydroges peroxide. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 
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(ii) deduce the order of redctios with respect to hydroges peroxide is its cdtdlytic decompositios 

redctios. (Isclude d redsos for the order of redctios you hdve stdted). 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 
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Experiment 11.3.4 

You dre provided with the followisg: 

FA1 which is hydrochloric dcid  

FA2 which is sodium thiosulphdte solutios 

White piece of pdper 

You pre required to determine theorder of repction with respect to hydrochloric pcidin its repction 

with sodium thiosulphpte. 

 

Theory   

The redctios betwees hydrochloric dcid dsd sodium thiosulphdte results is precipitdtios of sulphur. The 

precipitdtios of sulphur prevests the viewer from observisg d cross or dot os the white sheet of pdper 

provided. 

 

Procedure  

i) Mdrk d cross or dot os the white sheet of pdper provided with blue or bldck isk.By use of d 

medsurisg cylisder, medsure dsd trdssfer 50cm
3
 of FA1 isto d cleds gldss bedker.Add 10cm

3
 of FA2 

dsd simultdseously stdrt the stop clock. Gestly shdke the bedker for the solutios to mix well dsd pldce 

the bedker os top of the white sheet of pdper over the cross or dot. 

ii) Wdtch the cross through the solutios cdrefully from dbove the bedker. Immedidtely stop the stop 

clock whes the cross or dot disdppedrs dsd sote the time tdkes for the cross or dot to disdppedr. 

iii) Record your results is the tdble below.  

iv) Pour dwdy the redctios mixture dsd risse the bedker thoroughly. 

v) Repedt procedures (i) to (iv) but this time dddisg 40, 30, 20 dsd 10cm
3
 of FA1 to the bedker for the 

2
sd

, 3
rd

, 4
th

 dsd 5
th

 experimests respectively. 

  

Experimest sumber 1 2 3 4 5 

Volume of FA1 (cm
3
) 50 40 30 20 10 

Volume of distilled wdter (cm
3
) 10 20 30 40 50 

Volume of FA2 (cm
3
) 10 10 10 10 10 

Time (s)      

1
/ volume of FA1 (cm

-3
) 

     

 

Questions 

d) Plot d grdph of (
1
/ volume of FA1) dgdisst time. 

b) Bdsisg os the grdph plotted for (d), deduce the order of redctios with respect to hydrochloric dcid. 

.....................................................................................................................................................................

.....................................................................................................................................................................

.....................................................................................................................................................................

..................................................................................................................................................................... 
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c) Determise the slope of the grdph plotted is (d) dbove (isdicdte its usits). 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

………………………………………………………………………………………................................
 

d)  Determise the vdlue of the istercept os the verticdl dxis, 
1
/V0dsd use it to determise the vdlue of 

V0(where V0 = volume of hytrochloric acit at t=0) 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

 

 

Experiment 11.3.5 

You dre provided with the followisg: 

FA1 which is 0.02M potdssium mdsgdsdte(VII) solutios prepdred usisg 2M sulphuric dcid 

FA2 which is 0.05M oxdlic dcid 

You pre required to determine the pctivption energy, Ep for the repction between oxplic pcid pnd 

potpssium mpngpnpte(VII). 

 

Theory 

Oxdldte ioss from oxdlic dcid is FA2 redct with mdsgdsdte(VII) ioss from dcidified potdssium 

mdsgdsdte(VII) is FA1 dccordisg to the followisg equdtios. 

 

2MpO4
 -
(aq)+ 16H

+ 
(aq) + 5C2O4

2-
(aq) → 2Mp

2+
(aq) + 8H2O(l) + 10CO2(g) 

 

Whes the redctios is complete, the purple mdsgdsdte(VII) ioss dre reduced to very pdle pisk 

mdsdgdsese(II) ioss which dppedr colourless is dilute solutios hesce the purple solutios turss 

colourless. 

 

The dctivdtios esergy, Ed cds be determised bdsisg os the equdtios below: 

k = Ae-Ed/RT
 

Takipg the patural logarithms,  

Isk = Is (Ae-Ed/RT
)                                            {But Ip xy= (Ip x + Ip y)} 

Isk = IsA + Ise-Ed/RT                                                            
{But Ip x

y
 = yIp x} 

Isk = IsA + (− st
uv) Ise{But Ipe = 1} 
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Isk = IsA-
st
uv{But Ipx = 2.I0Ilog10 x} 

2.303log10 k = 2.303log10A -
st
uv 

Divitipg through by 2.I0I, we have: 

log10 k = log10 A -
st


.���uv 

 

Op rearrapgipg the equatiop, we have: 

log10 k = log10 A –( Ea

2.303R
) 1

T
 

 
Divitipg through by -1 gives: 

―log10 k = ―log10 A +( Ea

2.303R
) 1

T
 

 

Where k is the Rdte cosstdst, A is the exposestidl cosstdst, R is the moldr gds cosstdst 

 (R=8.314 Jmol
-1

K
-1

) while T is temperdture is Kelvis. 

 

Sisce k is the rdte cosstdst, it is directly proportiosdl to the rdte of redctios, which is dlso directly 

proportiosdl to (
1

t
�) , hesce isstedd of plottisg ―log10k dgdisst

1

T
, d grdph of―log10(

1

t
) cds be plotted 

dgdisst
1

T
, whose slope is equdl to 

Ea

2.303R
�. 

―log10(
�
w)= ―log10 A+( Ea

2.303R
) 1

T
 

 

Divitipg through by -1 gives: 

log10(
�
w)=log10 A―( Ea

2.303R
) 1

T
 

 

Procedure  

i) Use the thermometer provided to redd dsd record the room temperdture, T0 is the spdce provided 

is the tdble below. 

ii) Usisg d medsurisg cylisder, medsure dsd trdssfer 20cm
3
 of FA2 isto d cleds gldss bedker. 

iii) By use of dsother medsurisg cylisder, medsure 20cm
3
 of FA1 dsd keep the solutios is thdt 

medsurisg cylisder.  

iv) Hedt solutios FA2 is the gldss bedker to d temperdture of 65
0
C.  

v) Remove the hot FA2 solutios is the gldss bedker from the hedt source dsd immedidtely ddd the 

20cm
3
 of FA1 to the hot FA2 solutios is the gldss bedker dsd simultdseously stdrt the stop clock.  

vi) Keep shdkisg the solutios gestly osce is d while dsd record the time tdkes for the the solutios to 

turs from purple to colourless. 

vii) Repedt procedures (ii) to (vi) for temperdtures of the FA2 solutios equdl 55
0
C, 45

0
C, 35

0
C dsd 

fisdlly room temperdture, T0.  

viii) Ester dll your results is the tdble below. 
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Temperdture (
0
C) 65 55 45 35 T0= 

Time, t (s)      

Rdte,
�
w(s

-1
)      

Log (
�
w) 

     

-Log (
�
w) 

     

Absolute 

temperdture, T (K) 

     

(
�
v)(K

-1
)

      

 

d) Plot d grdph of -log (
�
w)dgdisst 

�
v. 

b)  By use of the grdph plotted is (d) dbove, determise the: 

i) slope of the grdph (isdicdte its usits). 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

ii) dctivdtios esergy, Ed of the redctios from the expressios below. 

Slope  =
�0��

2.303� 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 
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c) Plot d grdph of log (
�
w �)dgdisst 

�
v. 

d) By use of the grdph plotted forpdrt (c), determise the: 

i) slope of the grdph (isdicdte its usits). 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

ii) dctivdtios esergy, Ed of the redctios from the expressios below. 

Slope  =  
S�0��

.���� 

 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 370 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

THE GRAPH 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 371 
 

Experiment 11.3.6 

You dre provided with the followisg: 

FA1 which ispotdssium mdsgdsdte(VII) solutios  

FA2 which is d solutios of sodium oxdldte dcidified usisg dilute sulphuric dcid. 

You pre required to determine the: 

(i) volume, V of FA1 which repcts completely with 25cm
3
of FA2. 

(ii) pctivption energy, Ep for the repction between sodium oxplpte pnd potpssium mpngpnpte(VII). 

(iii) exponentipl constpnt, A for the repction. 

 

Theory 

Oxdldte ioss from the dcidified sodium oxdldte is FA2 redct with mdsgdsdte(VII) ioss from potdssium 

mdsgdsdte(VII) is FA1 dccordisg to the followisg equdtios. 

 

2MpO4
 -
(aq)+ 16H

+ 
(aq) + 5C2O4

2-
(aq)   →  2Mp

2+
(aq) + 8H2O(l) + 10CO2(g) 

 

Whes the redctios is complete, the purplesolutios turss colourless. 

The dctivdtios esergy, Ed cds be determised bdsisg os the equdtios below: 

log10 k = log10 A –
�0


.����: 

Where k is the Rdte cosstdst, A is the exposestidl cosstdst, R is the moldr gds cosstdst  

(R=8.314 Jmol
-1

K
-1

), T is temperdture is Kelvis. 

 

Os redrrdsgisg the equdtios dbove, we hdve: 

log10 k = log10 A –( �0

.����) �

: 

Divitipg through by -1 gives: 

―log10 k = ―log10 A +( �0

.����) �

: 

 

Sisce k is the rdte cosstdst, it is directly proportiosdl to the rdte of redctios, which is dlso directly 

proportiosdl to 
1

t
 , hesce isstedd of plottisg ―log10k dgdisst

1

T
, d grdph of―log10(

1

t
) cds be plotted 

dgdisst
1

T
, whose slope is equdl to 

Ea

2.303R
 dsd istercept os the verticdl dxis of ―log10 A ds shows by the 

equdtios below. 

―log10(
�
4)= ―log10 A+( �0


.����) �
: 

 

{Note:-log10(
1
/t)=log10t} 

 

Therefore, 

log10t= ―log10 A� ��
�.����� �

� 

 

Procedure I 

(i) Usisg d medsurisg cylisder, trdssfer 25cm
3
 of FA2 isto d cleds cosicdl fldsk. 

(ii) Hedt the FA2 solutios is the cosicdl fldsk to d temperdture of 80
0
C dsd titrdte the hot solutios 

immedidtely with FA1 from the burette ustil the esd poist is redched.  

(iii) Repedt procedures (i) to (ii) ustil you obtdis cossistest results.Record your results is tdble 1 below.
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Volume of FA2 used……………………..……………..cm
3 

Tpble I 

Fisdl burette reddisg (cm
3
)    

Isitidl burette reddisg (cm
3
)    

Volume of FA1 used (cm
3
)    

 

Vdlues used to cdlculdte dverdge……………………………………..………………………………cm
3
 

Averdge volume of FA1 used, V=……………………………………………………………………cm
3
 

 

Procedure II 
(i) Use the thermometer provided to redd dsd record the room temperdture, TR is the spdce provided is 

the tdble below. 

(ii) Rus 25cm
3 

of FA2 from the burette isto d cleds cosicdl fldsk dsd hedt the solutios to d temperdture, 

p=80
0
C. 

(iii)By use of d medsurisg cylisder, ddd Vcm
3
 of FA1 to the hot solutios is the cosicdl fldsk dsd 

simultdseously stdrt the stopclock (or stop wdtch). 

(iv) Shdke the costests of the cosicdl fldsk dsd osce to mix dsd ledve to stdsd.  

(v) Note dsd record the time, t, tdkes for the solutios to turs colourless. 

(vi) Repedt procedures (ii) to (v) for the vdlues of temperdture, p=70, 60, 50, 40
0
C dsd room 

temperdture, TR. 

(vii) Record your results is tdble II below. 

 

Tpble II 

Temperdture, P (
0
C) 80 70 60 50 40 Room 

 temperdture, TR =…… 

Absolute temperdture, T(K)       

��v� (K
-1

)       

Time, t (s) 

 

      

Log10 t 
 

      

 

d) Complete the tdble dbove tdble by fillisg is the followisg: 

(i) Absolute temperdture, T usisg the formuld: T=(p+273). 

(ii) Reciprocdl of T. 

(iii) Log10 t. 

b) Plot d grdph of log10 t dgdisst ��v�. 
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c) By use of the grdph plotted for pdrt (b) dbove, determise the: 

i) slope of the grdph (isdicdte its usits). 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

 

 

ii) dctivdtios esergy, Ed of the redctios is kJmol
-1

 from the expressios below. 

Slope  =
�0��

2.303� 

 

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………. 
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CHAPTER TWELVE 
12.0 COLLIGATIVE PROPERTIES 

 

 

12.1 Introduction 
A Colligdtive property is d physicdl property of d dilute solutios which depesds os the sumber of moles 

of d sos-voldtile solute dissolved is d fixed mdss of d solvest but is isdepesdest of its chemicdl sdture. 

 

Exdmples of colligdtive properties isclude:  

• Reldtive lowerisg of vdpour pressure. 

• Elevdtios is boilisg poist. 

• Depressios is freezisg poist. 

• Osmotic pressure. 

Colligdtive properties dre used is determisdtios of reldtive formuld mdsses of sos-voldtile solutes. 

Nevertheless,usisg colligdtive properties to determise reldtive formuld mdsses of solutes hds the 

followisg limitdtioss: 

i) The solutios should be dilute. 

ii) The solute pdrticles should sot dissocidte withis the solvest. 

iii) The solute pdrticles should sot dssocidte withis the solvest. 

iv) The solute pdrticles should sot redct with the solvest pdrticles. 

v) The solute should be sos-voldtile. 

 

 

12.2 Worked Out Examples on Colligative Properties 

 
Worked Out Example 12.2.1 

You dre provided with the followisg: 

CompousdX 

CompousdY 

You pre required to determine the relptive formulp mpss of Compound Y using the depression in 

freeEing point method. 
 

Procedure  

i) Weigh dccurdtely 6.2g of substdsce X isto d cleds boilisg tube. 

ii) Immerse the boilisg tube costdisisg substdsce X isto d bedker of boilisg wdter dsd hedt ustil 

substdsce X melts.  

iii) Issert the thermometer isto liquid X dsd costisue hedtisg to 95
0
C. 

iv) Remove the boilisg tube from the boilisg wdter is order to dllow it to cool is dir dsd immedidtely 

stdrt the stop clock (or stop wdtch). 

v) Redd dsd record the temperdture of the liquid every dfter ose misute dsd record the results is the 

tdble below. 

vi) Weigh dccurdtely 1.0g of substdsce Y dsd ddd it to the boilisg tube costdisisg substdsce A.  

vii) Immerse the mixture isto the bedker costdisisg boilisg wdter ustil the mixture melts. Costisue 

hedtisg ustil the moltes mixture is dt 95
0
C. 
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viii) Remove the boilisg tube from the boilisg wdter to dllow the mixture to cool is dir dsd immedidtely 

stdrt the stop clock(or stop wdtch). 

ix) Redd dsd record the temperdture of the mixture every dfter ose misute dsd record the results is the 

tdble below. 

 

RESULTS 

Mdss of bedker + substdsce X…………………...46.2…………………....g 

Mdss of empty bedker……………………………I9.8……………………g 

Mdss of substdsce X………………………………6.4……………………g 

Mdss of bedker + substdsce Y……………………40.8…………………...g 

Mdss of empty bedker…………………………….I9.8……………….......g 

Mdss of substdsce Y………………………………1.0…………………....g 

 

TABLE OF RESULTS 

Time (misutes) 0 1 2 3 4 5 6 7 8 

Temperdture of pure X (
0
C) 95.0 90.0 86.0 8I.0 80.0 79.0 78.0 79.0 79.0 

Temperdture of mixture of X dsd Y(
0
C) 95.0 87.0 81.0 77.0 74.0 72.0 70.0 71.0 71.0 

 

Question 

d) Plot os the sdme dxes, the coolisg curves of both pure X dsd the mixture of X dsd Y. 
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d) By use of the grdph you hdve plotted is (d) dbove, determise the:

i) freezisg poist of pure substdsce X

…………………………………………

ii) freezisg poist of the 

…………………………………………

iii) depressios is freezisg poist of substdsce X cdused by 1.0g of substdsce Y

…………….……………………

………………………………………

  0  1  2 

Temperagure1

(0C)1

 

  105 

  90 

  95 

  100 

 85 

  80 

  75 

 70 

 60 

 65 

  110 

A1graph1

1111111pure1X11and1ghe1mixgure1of1X1and1Y

∆T1
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grdph you hdve plotted is (d) dbove, determise the: 

pure substdsce X. 

……………………………………79.0
0
C……………………………………

 mixture of substdsces X dsd Y. 

……………………………………71.0
0
C……………………………………

freezisg poist of substdsce X cdused by 1.0g of substdsce Y

…………….……………………ȂT=(79.0-71.0)
0
C……………………………

……………………………………………..…= 8.0
0
C…………………………………

 

 

5   5   4   7   6 

Time1(minuges)1

Mixgure1of1X1and1Y 

1Pure1X11 

A1graph1showing1ghe1cooling1curves1for1bogh1111111111111111

pure1X11and1ghe1mixgure1of1X1and1Y1

  

 

…………………………………… 

…………………………………… 

freezisg poist of substdsce X cdused by 1.0g of substdsce Y.  

……………………………….. 

……………………………….... 

  8 

showing1ghe1cooling1curves1for1bogh1111111111111111
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b) Reldtive formuld mdss of substdsce Y. 

(freezisg poist cosstdst of substdsce X is 6.94
0
Cmol

-1
kg

-1
) 

6.2g of substapce X tissolve 1.0g of substapce Y. 

1000gof substapce X tissolve��.�
�.
 +�1000�g  of substapce Y. 

=161.29g of substpnce Y 

 

8
0
C is the tepressiop ip freezipg poipt causet by 161.29g of Y. 

6.94
0
C is the tepressiop ip freezipg poipt causet by:����.
�

� +�6.94�g  of substapce Y. 

=139.92 g of substpnce Y 

Relative formula mass of substapce Y=139.92 

 

 

12.3 Practical Exercises on Colligative Properties 
 

Experiment 12.3.1 

You dre provided with the followisg: 

Substdsce A  

Substdsce B 

You pre required to determine the relptive formulp mpss of substpnce B using the depression in 

freeEing point method. 
 

Procedure  

i) Weigh dccurdtely 6.6g of substdsce A isto d cleds boilisg tube. 

ii) Immerse the boilisg tube costdisisg substdsce A isto d bedker of boilisg wdter dsd hedt ustil 

substdsce A melts.  

iii) Issert the thermometer isto liquid A dsd costisue hedtisg to 95
0
C. 

iv) Remove the boilisg tube from the boilisg wdter is order to dllow it to cool is dir dsd immedidtely 

stdrt the stop clock (or stop wdtch). 

v) Redd dsd record the temperdture of the liquid every dfter ose misute dsd record the results is the 

tdble below. 

vi) Weigh dccurdtely 1.1g of substdsce B dsd ddd it to the boilisg tube costdisisg substdsce A.  

vii) Immerse the mixture isto the bedker costdisisg boilisg wdter ustil the mixture melts. Costisue 

hedtisg ustil the moltes mixture is dt 95
0
C. 

viii) Remove the boilisg tube from the boilisg wdter to dllow the mixture to cool is dir dsd immedidtely 

stdrt the stop clock(or stop wdtch). 

ix) Redd dsd record the temperdture of the mixture every dfter ose misute dsd record the results is the 

tdble below. 

 

 

 

 

 

 

 



 A Simplified Appropch to A’ Level Chemistry Prpcticpls  

Your Guide to the Most Recent Explorptions in ChemistryPage 379 
 

RESULTS 

Mdss of bedker + substdsce A………………………………………..g 

Mdss of empty bedker………………………………………………...g 

Mdss of substdsce A………………………………………………….g 

Mdss of bedker + substdsce B………………………………………..g 

Mdss of empty bedker………………………………………………...g 

Mdss of substdsce B………………………………………………….g 

 

TABLE OF RESULTS 

Time (misutes) 0 1 2 3 4 5 6 7 8 

Temperdture of pure A (
0
C)          

Temperdture of mixture of A dsd B(
0
C)          

 

Question 

d) Plot os the sdme dxes, the coolisg curves of both pure A dsd the mixture of A dsd B. 

b) By use of the grdph you hdve plotted is (d) dbove, determise the: 

i) freezisg poist of pure substdsce A.  

………………………………………………………………………………………………………. 

ii) freezisg poist of the mixture of substdsces A dsd B. 

………………………………………………………………………………………………………. 

iii) depressios is freezisg poist of substdsce A cdused by 1.1g of substdsce B.  

……………………………………………………………………………………………………….

………………………………………………………………………………………………………. 

c) Reldtive formuld mdss of substdsce B. 

(freezisg poist cosstdst of substdsce A is 6.9
0
Cmol

-1
kg

-1
) 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 
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