
PREPARATION OF SALTS : A WALKTHROUGH  
(a) Titration (aq. SPA salts) (b) ABCM method (aq. non-SPA salts) (c) Precipitation (insoluble solids)  
 

(a) Titration 

         
   ①	 	 	 	 	 ②	 	 	 	 	 	 	 	 	 ③	 	 	 	 	 									④	
	

      
	 							⑤		 	 	 	 	 	 								⑥	 	 	 	 	 	 							⑦		 	 	 	 	 	 							⑧ 
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For
Examiner’s

Use

1 The following apparatus is found in a laboratory.

A B C

25
cm3

100

50

0

10

20

30

40

50

D E F

 Write the letter of the apparatus most suitable for the purpose in the table below.

purpose apparatus

(a) removing 25.0 cm3 of a liquid from a container

(b) measuring about 60 cm3 of a liquid

(c) as a titrating flask

(d) to separate a precipitate from a solution

 [Total: 4]
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1 Iron tablets are used to treat iron deficiency in the body.

 Iron tablets contain iron(II) ions, Fe2+.

 A student does a series of titrations with aqueous potassium manganate(VII), KMnO4, to determine 
the percentage of iron in some iron tablets.

 Diagrams of some of the apparatus the student uses are shown.

A B C

25
 cm

3

10

1

2
3
4

5
6
7
8

9

 (a) Name the three pieces of apparatus.

A  ...............................................................................................................................................

B  ...............................................................................................................................................

C  ...............................................................................................................................................
 [3]

 (b) The student:

• records the total mass of five iron tablets

• crushes the tablets, dissolves them in distilled water and makes the solution up to 
250 cm3

• uses apparatus C to transfer 25.0 cm3 of the solution of Fe2+ ions into a conical flask

• uses apparatus B to add 10.0 cm3 of dilute sulfuric acid to the conical flask

• fills apparatus A with 0.00500 mol / dm3 KMnO4(aq)

• titrates the solution of Fe2+ with the 0.00500 mol / dm3 KMnO4(aq) until the first permanent 
pink colour is seen in the conical flask

• repeats the titration three times.
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For
Examiner’s

Use

1 
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A B C

 (a) Which of the above apparatus A, B or C, is used for measuring out a fixed volume of 
liquid for a titration experiment?

 .....................................................................................................................................  [1]

 (b) Name this apparatus.

 .....................................................................................................................................  [1]

  [Total: 2]

2
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1 Iron tablets are used to treat iron deficiency in the body.

 Iron tablets contain iron(II) ions, Fe2+.
 A student does a series of titrations with aqueous potassium manganate(VII), KMnO4, to determine 

the percentage of iron in some iron tablets.

 Diagrams of some of the apparatus the student uses are shown.

A

B
C

25
 cm

3

10

1
2
3
4
5
6
7
8
9

 (a) Name the three pieces of apparatus.
A  ...............................................................................................................................................

B  ...............................................................................................................................................

C  ...............................................................................................................................................

 

[3]

 (b) The student:
• records the total mass of five iron tablets

• crushes the tablets, dissolves them in distilled water and makes the solution up to 

250 cm3

• uses apparatus C to transfer 25.0 cm3 of the solution of Fe2+ ions into a conical flask

• uses apparatus B to add 10.0 cm3 of dilute sulfuric acid to the conical flask

• fills apparatus A with 0.00500 mol / dm3 KMnO4(aq)

• titrates the solution of Fe2+ with the 0.00500 mol / dm3 KMnO4(aq) until the first permanent 

pink colour is seen in the conical flask
• repeats the titration three times.

150 cm3 / 250 cm3

conical flask 
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A B C

 (a) Which of the above apparatus A, B or C, is used for measuring out a fixed volume of 
liquid for a titration experiment?

 .....................................................................................................................................  [1]

 (b) Name this apparatus.

 .....................................................................................................................................  [1]

  [Total: 2]
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 (d) Fig. 6
.2 shows t

he next ex
periment. 

The teach
er places o

ne drop of
 bromine i

n 50 cm3

 

of water in
 a beaker.

 She stirs t
he mixture

 to make th
e bromine

 dissolve. 

 

  She place
s 10 cm3

 samples 
of the bro

mine wate
r in each 

of three g
as-jars. E

ach     

gas-jar co
ntains one

 of the ga
ses ethane

, ethene a
nd methan

e. She sha
kes the ja

rs. 

The bromi
ne water in

 one of the
 jars loses

 its colour.
 

 

bromine

ethane
bromine

water

ethene methane
 

 Fig. 6.2 

 

 (i) Which gas, e
thane, eth

ene or me
thane, rea

cts with the
 bromine?

 

 

[1] 

 

 (ii) What does th
is show ab

out the stru
cture of the

 molecules
 of the gas

 that reacts
? 

 

 

[1] 

 

 

 (e) The te
acher give

s a studen
t a crystal 

of iodine in
 a dry test

-tube. She
 tells her to

 warm 

the test-tu
be using a

 small flam
e. Fig. 6.3

 shows the
 student’s 

diagram o
f the result

. 

 

heat

iodine
crystal

coloured
vapour

tiny crystals
of iodine

 

 Fig. 6.3 

 

 (i) What is the c
olour of the

 vapour? 

 

[1] 
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25.0 cm3

alkali solution

dropper

a few drops of 
indicator solution
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20 Student A does a titration with an acid and an alkali.

 He uses dilute sulfuric acid, sodium hydroxide solution and an indicator solution.

 The diagram shows the apparatus he uses.

Initial volume 
reading

Burette

Sodium hydroxide
solution

25.0 cm3 of
dilute sulfuric acid

25.0 cm3 of
dilute sulfuric acid Final volume

reading

Neutralised 
solution
(indicator 
has changed 
colour)

Graduated
pipette

A B C

 The student adds sodium hydroxide solution from the burette to the sulfuric acid until the indicator 
changes colour.

 He then adds a few more drops of sodium hydroxide to be certain the sulfuric acid is neutralised.

 He takes the final volume reading on the burette to find out how much acid reacts with 25.0 cm3 of 
sodium hydroxide solution.

 (a) Describe and explain how the student could improve his experiment to get a more accurate 
value.

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

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

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

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

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

 .............................................................................................................................................. [4]

50.0 cm3 burette

acid solution

initial reading 

white tile

stand with 
clamp

25.0 cm3 alkali 
solution with indicator
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20 Student A does a titration with an acid and an alkali.

 He uses dilute sulfuric acid, sodium hydroxide solution and an indicator solution.

 The diagram shows the apparatus he uses.

Initial volume 
reading

Burette

Sodium hydroxide
solution

25.0 cm3 of
dilute sulfuric acid

25.0 cm3 of
dilute sulfuric acid Final volume

reading

Neutralised 
solution
(indicator 
has changed 
colour)

Graduated
pipette

A B C

 The student adds sodium hydroxide solution from the burette to the sulfuric acid until the indicator 
changes colour.

 He then adds a few more drops of sodium hydroxide to be certain the sulfuric acid is neutralised.

 He takes the final volume reading on the burette to find out how much acid reacts with 25.0 cm3 of 
sodium hydroxide solution.

 (a) Describe and explain how the student could improve his experiment to get a more accurate 
value.

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

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

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

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

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

 .............................................................................................................................................. [4]

50.0 cm3 burette

acid solution

initial reading 

25.0 cm3

alkali solution
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A B C

 (a) Which of the above apparatus A, B or C, is used for measuring out a fixed volume of 
liquid for a titration experiment?

 .....................................................................................................................................  [1]

 (b) Name this apparatus.

 .....................................................................................................................................  [1]

  [Total: 2]
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20 Student A does a titration with an acid and an alkali.

 He uses dilute sulfuric acid, sodium hydroxide solution and an indicator solution.

 The diagram shows the apparatus he uses.

Initial volume 
reading

Burette

Sodium hydroxide
solution

25.0 cm3 of
dilute sulfuric acid

25.0 cm3 of
dilute sulfuric acid Final volume

reading

Neutralised 
solution
(indicator 
has changed 
colour)

Graduated
pipette

A B C

 The student adds sodium hydroxide solution from the burette to the sulfuric acid until the indicator 
changes colour.

 He then adds a few more drops of sodium hydroxide to be certain the sulfuric acid is neutralised.

 He takes the final volume reading on the burette to find out how much acid reacts with 25.0 cm3 of 
sodium hydroxide solution.

 (a) Describe and explain how the student could improve his experiment to get a more accurate 
value.

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

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

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

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

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

 .............................................................................................................................................. [4]

final reading 

neutralised solution 

9 
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19 The diagram shows the steps in the preparation of a salt. 

 

step 1 step 2 step 3 step 4
 

 

Which salt is prepared by this method? 

A barium sulfate 

B copper(II) sulfate 

C potassium sulfate 

D sodium sulfate 

 

 

20 Which property of elements increases across a period of the Periodic Table? 

A metallic character 

B number of electron shells 

C number of outer shell electrons 

D tendency to form positive ions 

 

 

21 The noble gases are in Group VIII of the Periodic Table. 

 

Which statement explains why noble gases are unreactive? 

A They all have eight electrons in their outer shells. 

B They all have full outer shells. 

C They are all gases. 

D They are all monoatomic. 

 

 

22 Which compound is made from elements which are all in the same period? 

A Al 2(SO4)3 B C2H5OH C LiNO3 D Na3Al F6 

 

 

neutralised solution
of the SPA salt

Bunsen burner

evaporating dish

wire mesh
tripod stand
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20 Student A does a titration with an acid and an alkali.

 He uses dilute sulfuric acid, sodium hydroxide solution and an indicator solution.

 The diagram shows the apparatus he uses.

Initial volume 
reading

Burette

Sodium hydroxide
solution

25.0 cm3 of
dilute sulfuric acid

25.0 cm3 of
dilute sulfuric acid Final volume

reading

Neutralised 
solution
(indicator 
has changed 
colour)

Graduated
pipette

A B C

 The student adds sodium hydroxide solution from the burette to the sulfuric acid until the indicator 
changes colour.

 He then adds a few more drops of sodium hydroxide to be certain the sulfuric acid is neutralised.

 He takes the final volume reading on the burette to find out how much acid reacts with 25.0 cm3 of 
sodium hydroxide solution.

 (a) Describe and explain how the student could improve his experiment to get a more accurate 
value.

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

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

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

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

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

 .............................................................................................................................................. [4]

final reading  

neutralised solution  
(indicator changes  
 colour) 



(b) ABCM method (ABCM : Acid + Base / Carbonate / Metal) 

     
	 	 	 	 											①	 	 	 	 	 	 	 	 							②		 	 	 	 	 	 	 					③	
 
(c) Precipitation 

       
	 	 	 	 																	①	 	 	 	 	 	 	 	 				②	 	 	 	 	 	 	 	 										③	
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19 The diagram shows the steps in the preparation of a salt. 

 

step 1 step 2 step 3 step 4
 

 

Which salt is prepared by this method? 

A barium sulfate 

B copper(II) sulfate 

C potassium sulfate 

D sodium sulfate 

 

 

20 Which property of elements increases across a period of the Periodic Table? 

A metallic character 

B number of electron shells 

C number of outer shell electrons 

D tendency to form positive ions 

 

 

21 The noble gases are in Group VIII of the Periodic Table. 

 

Which statement explains why noble gases are unreactive? 

A They all have eight electrons in their outer shells. 

B They all have full outer shells. 

C They are all gases. 

D They are all monoatomic. 

 

 

22 Which compound is made from elements which are all in the same period? 

A Al 2(SO4)3 B C2H5OH C LiNO3 D Na3Al F6 

 

 

tripod stand

wire mesh

beaker

glass rod

Bunsen burner

excess
insoluble solid

25 cm3 acid
solution

9 
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19 The diagram shows the steps in the preparation of a salt. 

 

step 1 step 2 step 3 step 4
 

 

Which salt is prepared by this method? 

A barium sulfate 

B copper(II) sulfate 

C potassium sulfate 

D sodium sulfate 

 

 

20 Which property of elements increases across a period of the Periodic Table? 

A metallic character 

B number of electron shells 

C number of outer shell electrons 

D tendency to form positive ions 

 

 

21 The noble gases are in Group VIII of the Periodic Table. 

 

Which statement explains why noble gases are unreactive? 

A They all have eight electrons in their outer shells. 

B They all have full outer shells. 

C They are all gases. 

D They are all monoatomic. 

 

 

22 Which compound is made from elements which are all in the same period? 

A Al 2(SO4)3 B C2H5OH C LiNO3 D Na3Al F6 

 

 

filter paper

filter funnel

residue
(excess insoluble

solid)

evaporating
dish

filtrate
(salt solution)
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19 The diagram shows the steps in the preparation of a salt. 

 

step 1 step 2 step 3 step 4
 

 

Which salt is prepared by this method? 

A barium sulfate 

B copper(II) sulfate 

C potassium sulfate 

D sodium sulfate 

 

 

20 Which property of elements increases across a period of the Periodic Table? 

A metallic character 

B number of electron shells 

C number of outer shell electrons 

D tendency to form positive ions 

 

 

21 The noble gases are in Group VIII of the Periodic Table. 

 

Which statement explains why noble gases are unreactive? 

A They all have eight electrons in their outer shells. 

B They all have full outer shells. 

C They are all gases. 

D They are all monoatomic. 

 

 

22 Which compound is made from elements which are all in the same period? 

A Al 2(SO4)3 B C2H5OH C LiNO3 D Na3Al F6 

 

 

salt
solution

Bunsen burner

evaporating dish

wire mesh
tripod stand
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1  Barium sulfate is an insoluble salt. Barium sulfate can be made by reacting excess aqueous 
sodium sulfate with aqueous barium chloride.

sodium sulfate  +  barium chloride  o  sodium chloride  +  barium sulfate

  A student made a sample of barium sulfate using the following steps.

excess aqueous
sodium sulfate was added
to aqueous barium chloride

the mixture
was stirred

the solid barium sulfate was
removed from the mixture

step 1 step 2 step 3

B

residue of solid
barium sulfate

A stir

aqueous
sodium sulfate

aqueous
barium chloride

 (a)  Name the items of apparatus labelled A and B.

 A  ................................................................................................................................................

 B  ................................................................................................................................................
 [2]

 (b)  Name the process shown in step 3.

  ..............................................................................................................................................  [1]

 (c)  The general name for the solid in step 3 is residue.

  State the general name for the solution obtained from the process in step 3.

  ..............................................................................................................................................  [1]

aq. salt
solution 2

150 cm3 beaker

aq. salt
solution 1
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1  Barium sulfate is an insoluble salt. Barium sulfate can be made by reacting excess aqueous 
sodium sulfate with aqueous barium chloride.

sodium sulfate  +  barium chloride  o  sodium chloride  +  barium sulfate

  A student made a sample of barium sulfate using the following steps.

excess aqueous
sodium sulfate was added
to aqueous barium chloride

the mixture
was stirred

the solid barium sulfate was
removed from the mixture

step 1 step 2 step 3

B

residue of solid
barium sulfate

A stir

aqueous
sodium sulfate

aqueous
barium chloride

 (a)  Name the items of apparatus labelled A and B.

 A  ................................................................................................................................................

 B  ................................................................................................................................................
 [2]

 (b)  Name the process shown in step 3.

  ..............................................................................................................................................  [1]

 (c)  The general name for the solid in step 3 is residue.

  State the general name for the solution obtained from the process in step 3.

  ..............................................................................................................................................  [1]

glass rod

suspension of ppt. 
in salt solution 3
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1  Barium sulfate is an insoluble salt. Barium sulfate can be made by reacting excess aqueous 
sodium sulfate with aqueous barium chloride.

sodium sulfate  +  barium chloride  o  sodium chloride  +  barium sulfate

  A student made a sample of barium sulfate using the following steps.

excess aqueous
sodium sulfate was added
to aqueous barium chloride

the mixture
was stirred

the solid barium sulfate was
removed from the mixture

step 1 step 2 step 3

B

residue of solid
barium sulfate

A stir

aqueous
sodium sulfate

aqueous
barium chloride

 (a)  Name the items of apparatus labelled A and B.

 A  ................................................................................................................................................

 B  ................................................................................................................................................
 [2]

 (b)  Name the process shown in step 3.

  ..............................................................................................................................................  [1]

 (c)  The general name for the solid in step 3 is residue.

  State the general name for the solution obtained from the process in step 3.

  ..............................................................................................................................................  [1]

conical flask

residue (ppt.)

filtrate
(salt solution 3)

filter paper

filter funnel
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Depending on their solubilities, three methods of salt preparation are considered: 

No. Method of Preparation When to apply? 

1 Titration Used to prepare Group I and ammonium soluble 
salts: 

• KNO3 
• CaCl2 
• NH4Cl 

2 Ionic precipitation Used to prepare insoluble salts: 

• AgCl 
• PbCl2 
• CaSO4 
• BaSO4 
• PbSO4 

3 Adding excess insoluble 
solid to acid  

Used to prepare all other soluble salts, excluding 
those in 1: 

• CuSO4 
• FeCl3 
• ZnSO4 
• Mg(NO3)2 
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2. Preparation of Salts
 Soluble salts can be prepared by reacting acids with a suitable reagent. These reagents 

FDQ�EH�D�PHWDO��D�FDUERQDWH��D�EDVLF�R[LGH�RU�DQ�DONDOL��,QVROXEOH�VDOWV�DUH�SUHSDUHG�
through precipitation.

� 7KH� IROORZLQJ� ÀRZFKDUW� SURYLGHV� D� JXLGH� WR� FKRRVLQJ� DQ� DSSURSULDWH� PHWKRG� IRU�
preparing a salt.

    

Is the salt to be
produced soluble? 

Yes

Yes

Titration

Are all
possible reactants

soluble?   
  

No

No

Precipitation

React acid with an 
excess of an insoluble solid

 
3. Preparing Insoluble Salts
� ,QVROXEOH�VDOWV�DUH�SUHSDUHG� WKURXJK�SUHFLSLWDWLRQ��7KLV� LV�GRQH� WKURXJK�PL[LQJ� WZR�

aqueous solutions, one containing the cation of the salt and another containing the 
DQLRQ�RI� WKH�VDOW��$IWHU�PL[LQJ� WKH� WZR�VROXWLRQV�� WKH�VDOW�FDQ�EH�VHSDUDWHG� WKURXJK�
¿OWUDWLRQ�DQG�SXUL¿HG�E\�ZDVKLQJ�ZLWK�GLVWLOOHG�ZDWHU�

4. Preparing Soluble Salts
 Soluble salts can be prepared by reacting an acid with an insoluble solid. The insoluble 

VROLG�FDQ�EH�D�PHWDO��D�FDUERQDWH�RU�D�EDVH��7KLV� LV�GRQH�E\�DGGLQJ�DQ�H[FHVV�RI�
solid reactant to aqueous acid.

� DFLG���PHWDO�ĺ�VDOW���K\GURJHQ�JDV
� DFLG���LQVROXEOH�FDUERQDWH�ĺ�VDOW���FDUERQ�GLR[LGH���ZDWHU
� DFLG���LQVROXEOH�EDVH�ĺ�VDOW���ZDWHU

� 7KH�H[FHVV�VROLG�UHDFWDQW�HQVXUHV�WKDW�WKH�DFLG�LV�FRPSOHWHO\�UHDFWHG��2QFH�WKH�UHDFWLRQ�
LV�FRPSOHWH��H[FHVV�VROLG�FDQ�EH�¿OWHUHG�RII�WR�REWDLQ�D�VROXWLRQ�RI�WKH�VDOW�

 This method does not apply to all solid reactants. Reactive metals such as sodium or 
calcium cannot be used as they react violently with dilute acids, making the reaction 
dangerous to perform. Unreactive metals such as copper and silver do not react with 
dilute acids. 

1 

3 

2 Salt 
A crystalline ionic compound formed 
in which the H+ of an acid is replaced 
with another cation (metallic / NH4+). 

Salt must be as pure as possible! 
• Some reactants might be toxic 

(medicine). 
• Minimise wastage of reactants ⇒ 

⇧ Cost savings & ⇩	pollution.  
• Some reactants might be available in 

limited supply.   


