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7. Acids, bases and salts Starter Quiz ·课前小测

IGCSE Chemistry Name: Score:

1. An acid produces which ion in water?

□ hydrogen ions (H+)

□ hydroxide ions (OH−)

□ sodium ions

□ chloride ions

2. An alkali is a base that:

□ dissolves in water

□ is always solid

□ turns litmus red

□ produces hydrogen ions

3. Metal oxides are usually:

□ basic

□ acidic

□ neutral

□ gases

4. Why is an excess of the base added to the acid?

□ to make sure all the acid is used up

□ to add more water

□ to colour the salt

□ to speed up evaporation

5. An insoluble salt is made by:

□ mixing two soluble salt solutions (precipitation)

□ reacting acid with excess base

□ electrolysis

□ evaporating sea water

6. What is the pH of a neutral solution?

IGCSE Chemistry · Starter quiz 课前小测 12



7. Acid + carbonate produces a salt, water and carbon dioxide.

□ True □ False

8. A basic oxide reacts with an acid to form a salt and water.

□ True □ False

9. A salt forms when the hydrogen of an acid is replaced by a ______.

10. Heating hydrated copper sulfate (blue) drives off water, leaving white anhydrous salt.

□ True □ False

IGCSE Chemistry · Starter quiz 课前小测 23



7. Acids, bases and salts Answers ·答案

IGCSE Chemistry

1. hydrogen ions (H+)

Acids release H+ ions in water.

2. dissolves in water

An alkali is a soluble base, giving OH− ions.

3. basic

Metal oxides tend to be basic.

4. to make sure all the acid is used up

Excess base ensures complete reaction of the acid.

5. mixing two soluble salt solutions (precipitation)

Precipitation forms an insoluble solid.

6. 7

pH 7 is neutral.

7. True

Carbonates release CO2 with acids.

8. True

Basic oxides neutralise acids.

9. metal

A metal (or ammonium) ion replaces the acid’s hydrogen.

10. True

Removing the water of crystallisation turns it white.

IGCSE Chemistry · Starter quiz 课前小测 34



IGCSE CHEMISTRY • EXERCISE SHEET

7.1 The characteristic properties of acids
and bases

Name: Class: Date: Total: 8 marks

KEY WORDS acid酸 • ethanoic acid乙酸 • salt盐 • base碱 • weak acid弱酸

Objective
Build the skills to answer exam questions on acids and bases酸与碱— their reactions,
indicators 指示剂, strong/weak acids 强酸/弱酸, and the pH scale pH 值.

You must be able to:

• give the three reactions of acids and the reaction of bases
• use indicator colours and the pH scale
• explain strong vs weak in terms of dissociation

1 Worked examples

pH and acid strength

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

acidic (more H+) neutral alkaline (more OH−)

lower pH = more acidic pH 7 = neutral higher pH = more alkaline

Below 7 acidic, 7 neutral, above 7 alkaline; acids contain H+, alkalis contain OH−

IGCSE Chemistry • 7.1 The characteristic properties of acids and bases 1
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strong acid
fully split into ions (e.g. HCl)

HA HA HA

HA HA

+ −

weak acid
mostly molecules, few

ions (e.g. ethanoic acid)

Strong = fully dissociated (HCl); weak = only partly dissociated (ethanoic acid)

• acid + metal → salt + hydrogen; acid + carbonate → salt + water + CO2.

2 Practice
2.1 Give the products when an acid reacts with a carbonate. [1]

2.2 State the colour of litmus in an alkali. [1]

IGCSE Chemistry • 7.1 The characteristic properties of acids and bases 2
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3 Exam-style questions
3.1 A solution with a pH of 2 is: [1]

• A strongly alkaline
• B neutral
• C weakly acidic
• D strongly acidic

3.2 Hydrochloric acid is a strong acid and ethanoic acid is a weak acid.

(a) Explain the difference between a strong and a weak acid. [2]

(b) Write an equation showing the dissociation of hydrochloric acid in water. [1]

3.3 Magnesium reacts with dilute sulfuric acid. Name the two products. [2]

IGCSE Chemistry • 7.1 The characteristic properties of acids and bases 3
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Solutions
2.1 a salt + water + carbon dioxide.

2.2 blue.

3.1 D. pH 2 is strongly acidic.

3.2 (a) a strong acid is fully dissociated (split into ions) in water; a weak acid is only
partly dissociated.
(b) HCl(aq) → H+(aq) + Cl−(aq).

3.3 magnesium sulfate; hydrogen.

IGCSE Chemistry • 7.1 The characteristic properties of acids and bases 4
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18 The ionic equation for the redox reaction between acidified manganate(VII) ions and iodide ions 
is shown. 

 
2MnO4

–(aq)  +  16H+(aq)  +  10I–(aq)    2Mn2+(aq)  +  5I2(aq)  +  8H2O(l) 
 

Which row shows the changes in oxidation number for manganese and for iodine during this 
reaction? 

 
 manganese iodine 

 from to from to 

A –2 +4 –1 0 

B –2 +4 –10 +5 

C +7 +2 –1 0 

D +7 +2 –10 +5 
 
 
19 In the Haber process, nitrogen and hydrogen react to form ammonia. 
 

N2  +  3H2    2NH3 
 

The forward reaction is exothermic. 
 

Which changes in pressure and temperature increase the yield of ammonia? 
 

 change in 
pressure 

change in 
temperature 

A decrease decrease 

B decrease increase 

C increase decrease 

D increase increase 
 
 
20 Which statement describes a property of ethanoic acid? 

A It does not produce carbon dioxide when added to sodium carbonate. 

B It does not produce hydrogen when added to magnesium. 

C It only donates some of its protons when added to excess aqueous sodium hydroxide. 

D It only partially dissociates when added to water. 
 
 IGCSE Chemistry: w25 229  
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22 The equation shows the reaction between aqueous hydrogen bromide and aqueous ammonia. 
 

HBr(aq)  +  NH3(aq)    NH4
+(aq)  +  Br 

–(aq) 
 

Which statement describes the role of aqueous hydrogen bromide? 

A It is a catalyst. 

B It is a reducing agent. 

C It is a proton acceptor. 

D It is a proton donor. 
 
 
23 Which statement about the elements in Group I is correct? 

A Hydrogen is produced when Group I elements react with water. 

B Ions of Group I elements have a 1– charge. 

C Sodium is more reactive than potassium. 

D Solid sodium is a poor electrical conductor. 
 
 
24 Which row describes the colour and state of iodine at room temperature and pressure? 
 

 colour state 

A green liquid 

B grey-black solid 

C purple solid 

D red-brown liquid 
 
 
25 Part of the Periodic Table is shown. 
 

Which element is an inert gas? 
 

A
B

C
D

 
 
 

IGCSE Chemistry: w25 23
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19 Ethanol is manufactured by the addition of steam to ethene. 
 

C2H4(g)  +  H2O(g)    C2H5OH(g) 
 

The reaction conditions are 300 °C and 60 atm. 
 

The forward reaction is exothermic. 
 

Which rows describe the effect on the equilibrium yield of C2H5OH when the stated change is 
made? 

 

 change equilibrium 
yield of C2H5OH 

1 adding a catalyst no change 

2 decreasing the temperature increases 

3 decreasing the pressure increases 
 

A 1 and 2 B 1 and 3 C 2 only D 3 only 
 
 
20 Which row identifies the conditions used to make sulfur trioxide in the Contact process? 
 

 pressure / kPa catalyst 

A 200 iron 

B 200 vanadium(V) oxide 

C 20 000 iron 

D 20 000 vanadium(V) oxide 
 
 
21 Which statement describes a base? 

A It reacts with ammonium chloride to produce ammonia gas. 

B It reacts with calcium carbonate to produce carbon dioxide gas. 

C It reacts with copper to produce hydrogen gas. 

D It turns blue litmus red. 
 
 

19
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24 Dilute acid R and dilute acid S have the same concentration. 
 

The same volume of each dilute acid is reacted separately with the same mass of magnesium 
ribbon. Both reactions are carried out at room temperature and pressure. 

 
The volume of hydrogen produced is measured. 

 
A graph of the results is shown. 

 

0
0

total volume
of hydrogen

time

R

S

 
 

Which statement about the reactions is correct? 

A Acid S reacts faster than acid R. 

B The final volume of hydrogen produced in each reaction is different. 

C Acid R is a stronger acid than acid S. 

D Acid S is a stronger acid than acid R. 
 
 
25 Which metal oxide reacts with aqueous sodium hydroxide to form a salt and water? 

A calcium oxide 

B copper(II) oxide 

C sodium oxide 

D aluminium oxide 
 
 
26 Which row identifies a transition element? 
 

 melting point density at r.t.p. 

A high high 

B high low 

C low high 

D low low 
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31 Which type of reaction takes place when methane reacts with chlorine in the presence of 
ultraviolet light? 

A addition 

B cracking 

C polymerisation 

D substitution 
 
 
32 Iron is extracted from iron(III) oxide in the blast furnace. 
 

Three steps in the process are listed. 
 

1 Carbon (coke) is completely oxidised. 

2 Iron(III) oxide is reduced. 

3 Carbon dioxide is reduced to carbon monoxide. 
 

What is the correct order of the steps in the extraction of iron? 

A 1  2  3 B 1  3  2 C 2  1  3 D 3  1  2 
 
 
33 Three different reactions that occur during the extraction of aluminium from purified bauxite are 

listed. 
 

1 Al 3+  +  3e–    Al 

2 C  +  O2    CO2 

3 2O2–    O2  +  4e– 
 

Which reactions occur at the anode? 

A 1 and 2 B 1 only C 2 and 3 D 3 only 
 
 
34 Which statement about aqueous ethanoic acid is correct? 

A It reacts with magnesium to form oxygen gas. 

B It reacts with sodium carbonate to form carbon dioxide gas. 

C It turns red litmus paper blue. 

D It turns methyl orange yellow. 
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4 Nitric acid, HNO3 , and sulfuric acid, H2SO4 , are strong acids. Ethanoic acid, CH3COOH, is a 
weak acid.

 (a) One mole of each acid is added separately to 1000 cm3 of distilled water to form a dilute 
solution. All three acids dissociate in distilled water.

  (i) State the formula of the common cation produced when each of the three acids 
dissociates in water.

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

  (ii) Explain, in terms of dissociation, why:

• nitric acid is described as a strong acid

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

• ethanoic acid is described as a weak acid.

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

  (iii) State which of the three dilute acids will have the highest pH value.

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

  (iv) State the colour of thymolphthalein in all three dilute acids.

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

  (v) Give the formula of the anion formed when:

• sulfuric acid dissociates in water 

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

• ethanoic acid dissociates in water.

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

  (vi) Name the two gaseous products formed during the electrolysis of dilute sulfuric acid 
using inert electrodes.

   ............................................................... and ............................................................... [2]

  (vii) Name the salt formed when calcium reacts with ethanoic acid.

 .....................................................................................................................................  [1]
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 (b) Aluminium nitrate, Al (NO3)3 , is made when dilute nitric acid reacts with aluminium hydroxide, 
Al (OH)3 .

  (i) Al (OH)3 acts as a base in this reaction.

   Define the term base.

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

  (ii) Al (OH)3 is not an alkali.

   State what this tells you about the solubility of Al (OH)3 .

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

  (iii) Name one other compound which forms aluminium nitrate when added to 
dilute nitric acid.

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

  (iv) The oxidation number of the O atoms in Al (NO3)3 is –2. 

   The formula of the aluminium ion in Al (NO3)3 is Al 3+.

   Determine the oxidation number of the N atoms in Al (NO3)3.
   Show your working.

 oxidation number of N = .............................. [2]

 [Total: 15]

* 0000800000009 *
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17 Ethanol is warmed with acidified aqueous potassium manganate(VII). 
 

Which row describes the type of reaction of the ethanol and the colour change observed in the 
reaction mixture? 

 
 type of reaction colour change 

A oxidation colourless to purple 

B oxidation purple to colourless 

C reduction colourless to purple 

D reduction purple to colourless 
 
 
18 Two experiments involving acids R or S are done. 
 

● 0.10 mol of acid R completely dissolves in 500 cm3 of water. 0.0048 mol of acid R is 
dissociated in the solution. 

● 0.10 mol of acid S completely dissolves in 500 cm3 of water. 0.0179 mol of acid S is 
dissociated in the solution. 

 
Which statement about acids R and S is correct? 

A Acid R is a strong acid, and acid S is a weak acid. 

B Acid R is a weak acid, and acid S is a strong acid. 

C Acid R and acid S are both strong acids. 

D Acid R and acid S are both weak acids. 
 
 
19 Lead(II) sulfate is an insoluble salt. 
 

Which process is not used to prepare a pure sample of this salt? 

A crystallisation 

B drying 

C filtration 

D precipitation 
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19 Which row shows the equations for the dissociation of hydrochloric acid and of ethanoic acid in 
aqueous solution? 

 

HCl (aq)  �  H+(aq)  +  Cl –(aq)

hydrochloric acid

HCl (aq) H+(aq)  +  Cl –(aq)

HCl (aq)  �  H+(aq)  +  Cl –(aq)

A

B

C

D HCl (aq) H+(aq)  +  Cl –(aq)

ethanoic acid

CH3COOH(aq)  �  H+(aq)  +  CH3COO–(aq)

CH3COOH(aq) H+(aq)  +  CH3COO–(aq)

CH3COOH(aq) H+(aq)  +  CH3COO–(aq)

CH3COOH(aq)  �  H+(aq)  +  CH3COO–(aq)  
 
 
20 Which three oxides are all acidic? 

A CaO, NO2, SO2 

B CaO, CO2, Na2O 

C CO2, NO2, SO2 

D CO2, Na2O, SO2 
 
 
21 The table shows some properties of noble gases. 
 

noble gas density 
in g / dm3 

boiling point 
in °C 

helium 0.2 –269 

neon 0.9 –246 

argon 1.8 –186 

krypton   

xenon 5.9 –108 
 

Which row predicts the density and the boiling point of krypton? 
 

 density 
in g / dm3 

boiling point 
in C 

A 1.4 –75 

B 2.4 –195 

C 3.8 –153 

D 8.5 –213 
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22 Some information about two dilute acids is shown. 
 

dilute acid acid concentration 
in mol / dm3 pH 

nitric acid 0.1 1.0 

propanoic acid 0.4 2.6 
 

Three statements about the acids are listed. 
 

1 Nitric acid has a lower pH because it dissociates more than propanoic acid. 

2 Propanoic acid has a lower concentration of hydrogen ions than nitric acid. 

3 Propanoic acid has a higher pH because it has a higher concentration. 
 

Which statements are correct? 

A 1 and 2 B 1 and 3 C 2 only D 3 only 
 
 
23 Element E is a metal in Group I of the Periodic Table and element G is a non-metal in Group VII. 

Both of these elements form oxides. 
 

Which statement about their oxides is correct? 

A Both oxides are acidic. 

B Both oxides are basic. 

C The oxide of E is acidic and the oxide of G is basic. 

D The oxide of G is acidic and the oxide of E is basic. 
 
 
24 Lead(II) sulfate is an insoluble salt. 
 

Which method is suitable for obtaining pure solid lead(II) sulfate? 

A Mix aqueous lead(II) nitrate and aqueous potassium sulfate, heat to evaporate all of the 
water, collect the solid and then wash and dry it. 

B Mix aqueous lead(II) nitrate and aqueous potassium sulfate, filter, collect the filtrate, 
crystallise, then wash and dry the crystals. 

C Mix aqueous lead(II) nitrate and dilute sulfuric acid, filter, then wash and dry the residue. 

D Titrate aqueous lead(II) hydroxide with dilute sulfuric acid, crystallise, then wash and dry the 
crystals. 
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IGCSE CHEMISTRY • EXERCISE SHEET

7.2 Oxides

Name: Class: Date: Total: 8 marks

KEY WORDS basic碱性 • amphoteric两性 • oxides氧化物 • acidic酸性 • acid酸

Objective
Build the skills to answer exam questions on oxides氧化物— classifying them as acidic
酸性, basic 碱性 or amphoteric 两性.

You must be able to:

• classify metal oxides as basic and non-metal oxides as acidic
• recognise amphoteric oxides (Al2O3, ZnO)
• predict reactions with acids/bases

1 Worked examples

Classifying oxides

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

acidic (more H+) neutral alkaline (more OH−)

lower pH = more acidic pH 7 = neutral higher pH = more alkaline

Acidic oxides (non-metals) lower the pH; basic oxides (metals) raise it

Group I

Li

Na

K

reactivity
increases
down

Group VII

Cl

Br

I

reactivity
increases
up

Oxide character changes across a period

• acidic oxides: non-metal oxides (SO2, CO2).
• basic oxides: metal oxides (CuO, CaO).

IGCSE Chemistry • 7.2 Oxides 1
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• amphoteric: react with both acids and bases (Al2O3, ZnO).

2 Practice
2.1 State whether copper(II) oxide is acidic or basic. [1]

2.2 Name one amphoteric oxide. [1]

3 Exam-style questions
3.1 Which oxide is acidic? [1]

• A CaO
• B Na2O
• C SO2

• D CuO

3.2 Aluminium oxide is amphoteric.

(a) State what ’amphoteric’ means. [1]

(b) State the type of substance you would react it with to show its acidic behaviour. [1]

3.3 Predict whether magnesium oxide is acidic or basic, and write the product when it
reacts with hydrochloric acid. [3]

IGCSE Chemistry • 7.2 Oxides 2
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Solutions
2.1 basic.

2.2 aluminium oxide (Al2O3) or zinc oxide (ZnO).

3.1 C. SO2 is a non-metal oxide — acidic.

3.2 (a) it reacts with both acids and bases (to form a salt and water).
(b) a base (or alkali).

3.3 magnesium oxide is basic (it is a metal oxide); it reacts with HCl to form magnesium
chloride and water.

IGCSE Chemistry • 7.2 Oxides 3
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21 A student adds different solid salts to an excess of water. The student stirs the mixtures to 
determine the solubilities of the salts. 

 
The results are shown. 

 

W X Y Z  
 

What could the four different salts be? 
 

 W X Y Z 

A calcium sulfate lead(II) chloride ammonium nitrate potassium sulfate 

B ammonium nitrate sodium carbonate calcium sulfate lead(II) chloride 

C sodium carbonate calcium sulfate potassium sulfate ammonium nitrate 

D lead(II) chloride ammonium nitrate sodium carbonate calcium sulfate 
 
 
22 Four metal oxides are listed. 
 

1 Al 2O3 

2 CaO 

3 CuO 

4 ZnO 
 

Which metal oxides are amphoteric? 

A 1 and 4 B 1 only C 2, 3 and 4 D 2 and 3 only 
 
 IGCSE Chemistry: w25 22
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18 The equation shows the equilibrium between dinitrogen tetroxide, N2O4, and nitrogen dioxide, 
NO2. 

 
The colours of the reactant and product are shown. 

 
N2O4(g)    2NO2(g) 

 colourless brown 
 

The forward reaction is endothermic. 
 

Which statement is not correct? 

A At equilibrium, the concentrations of the reactant and the product stay constant. 

B At equilibrium, the rate of the forward reaction is equal to the rate of the reverse reaction. 

C When the pressure is increased, a darker brown colour is seen. 

D When the temperature is increased, a darker brown colour is seen. 
 
 
19 What is the oxidation number of chromium in the Cr2O7

2– ion? 

A –2 B –1 C +6 D +12 
 
 
20 Which method is used to prepare a pure, dry sample of lead(II) chloride? 

A mix aqueous lead(II) nitrate and dilute hydrochloric acid  filter  crystallise and dry the 
filtrate 

B mix aqueous lead(II) nitrate and dilute hydrochloric acid  filter  wash and dry the residue 

C mix solid lead(II) hydroxide and aqueous sodium chloride  filter  crystallise and dry the 
filtrate 

D mix solid lead(II) hydroxide and aqueous sodium chloride  filter  wash and dry the 
residue 

 
 
21 Phosphorus is an element in Group V of the Periodic Table. 
 

It burns in air to form an oxide that dissolves in water to form a solution with a pH of 1. 
 

Which row describes this oxide of phosphorus? 
 

 metal oxide non-metal 
oxide acidic oxide basic oxide 

 

A     key 

B      = yes 

C      = no 

D      
 
 IGCSE Chemistry: w25 23
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24 Dilute acid R and dilute acid S have the same concentration. 
 

The same volume of each dilute acid is reacted separately with the same mass of magnesium 
ribbon. Both reactions are carried out at room temperature and pressure. 

 
The volume of hydrogen produced is measured. 

 
A graph of the results is shown. 

 

0
0

total volume
of hydrogen

time

R

S

 
 

Which statement about the reactions is correct? 

A Acid S reacts faster than acid R. 

B The final volume of hydrogen produced in each reaction is different. 

C Acid R is a stronger acid than acid S. 

D Acid S is a stronger acid than acid R. 
 
 
25 Which metal oxide reacts with aqueous sodium hydroxide to form a salt and water? 

A calcium oxide 

B copper(II) oxide 

C sodium oxide 

D aluminium oxide 
 
 
26 Which row identifies a transition element? 
 

 melting point density at r.t.p. 

A high high 

B high low 

C low high 

D low low 
 
 

IGCSE Chemistry: s25 22
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19 Which row shows the equations for the dissociation of hydrochloric acid and of ethanoic acid in 
aqueous solution? 

 

HCl (aq)  �  H+(aq)  +  Cl –(aq)

hydrochloric acid

HCl (aq) H+(aq)  +  Cl –(aq)

HCl (aq)  �  H+(aq)  +  Cl –(aq)

A

B

C

D HCl (aq) H+(aq)  +  Cl –(aq)

ethanoic acid

CH3COOH(aq)  �  H+(aq)  +  CH3COO–(aq)

CH3COOH(aq) H+(aq)  +  CH3COO–(aq)

CH3COOH(aq) H+(aq)  +  CH3COO–(aq)

CH3COOH(aq)  �  H+(aq)  +  CH3COO–(aq)  
 
 
20 Which three oxides are all acidic? 

A CaO, NO2, SO2 

B CaO, CO2, Na2O 

C CO2, NO2, SO2 

D CO2, Na2O, SO2 
 
 
21 The table shows some properties of noble gases. 
 

noble gas density 
in g / dm3 

boiling point 
in °C 

helium 0.2 –269 

neon 0.9 –246 

argon 1.8 –186 

krypton   

xenon 5.9 –108 
 

Which row predicts the density and the boiling point of krypton? 
 

 density 
in g / dm3 

boiling point 
in C 

A 1.4 –75 

B 2.4 –195 

C 3.8 –153 

D 8.5 –213 
 
 

117
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19 Aqueous ammonia forms an equilibrium with water. 
 

NH3  +  H2O    NH4
+  +  OH– 

 
In this equilibrium, which particle acts as an acid and which particle acts as a base? 

 
 acid base 

A NH3 H2O 

B NH3 OH– 

C H2O NH3 

D H2O NH4
+ 

 
 
20 Which row identifies an acidic oxide, a basic oxide and an amphoteric oxide? 
 

 acidic basic amphoteric 

A ZnO SO2 Al 2O3 

B SO2 Al 2O3 Na2O 

C ZnO Al 2O3 SO2 

D SO2 Na2O Al 2O3 
 
 
21 A Group I metal (lithium or potassium) is reacted with a Group VII element (chlorine or iodine). 
 

Which compound is formed when the Group I metal of highest density reacts with the Group VII 
element of lowest density? 

A potassium chloride 

B lithium chloride 

C potassium iodide 

D lithium iodide 
 
 
22 Element X is in the same group of the Periodic Table as silicon. 
 

An atom of element X has more protons than a silicon atom. 
 

Which element could be X? 

A aluminium 

B carbon 

C germanium 

D phosphorus 
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22 Some information about two dilute acids is shown. 
 

dilute acid acid concentration 
in mol / dm3 pH 

nitric acid 0.1 1.0 

propanoic acid 0.4 2.6 
 

Three statements about the acids are listed. 
 

1 Nitric acid has a lower pH because it dissociates more than propanoic acid. 

2 Propanoic acid has a lower concentration of hydrogen ions than nitric acid. 

3 Propanoic acid has a higher pH because it has a higher concentration. 
 

Which statements are correct? 

A 1 and 2 B 1 and 3 C 2 only D 3 only 
 
 
23 Element E is a metal in Group I of the Periodic Table and element G is a non-metal in Group VII. 

Both of these elements form oxides. 
 

Which statement about their oxides is correct? 

A Both oxides are acidic. 

B Both oxides are basic. 

C The oxide of E is acidic and the oxide of G is basic. 

D The oxide of G is acidic and the oxide of E is basic. 
 
 
24 Lead(II) sulfate is an insoluble salt. 
 

Which method is suitable for obtaining pure solid lead(II) sulfate? 

A Mix aqueous lead(II) nitrate and aqueous potassium sulfate, heat to evaporate all of the 
water, collect the solid and then wash and dry it. 

B Mix aqueous lead(II) nitrate and aqueous potassium sulfate, filter, collect the filtrate, 
crystallise, then wash and dry the crystals. 

C Mix aqueous lead(II) nitrate and dilute sulfuric acid, filter, then wash and dry the residue. 

D Titrate aqueous lead(II) hydroxide with dilute sulfuric acid, crystallise, then wash and dry the 
crystals. 
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7.3 Preparation of salts

Name: Class: Date: Total: 10 marks

KEY WORDS insoluble不溶 • crystallise结晶 • filter过滤 • excess过量 • evaporate蒸发

Objective
Build the skills to answer exam questions on the preparation of salts 盐的制备 —
solubility rules 溶解性规则, making soluble salts 可溶盐, and making insoluble
salts 不溶盐 by precipitation 沉淀.

You must be able to:

• use the solubility rules
• describe making a soluble salt (excess solid, filter, evaporate, crystallise)
• describe making an insoluble salt by precipitation

1 Worked examples

Two salt-making routes

add an excess of an insoluble base, metal or carbonate to the acid

filter to remove the leftover solid (the salt stays dissolved)

evaporate some of the water to make a saturated solution

leave to crystallise, then dry the pure salt crystals

Soluble salt from an insoluble solid: react with excess, filter, evaporate, crystallise

IGCSE Chemistry • 7.3 Preparation of salts 1
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solution A

+

solution B insoluble salt
(precipitate)

Insoluble salt: mix two solutions each carrying one needed ion → filter, wash, dry

• soluble: all Na/K/ammonium and nitrates; most chlorides/sulfates.

2 Practice
2.1 State whether silver chloride is soluble or insoluble. [1]

2.2 Name the method used to make an insoluble salt. [1]

3 Exam-style questions
3.1 A soluble salt is best made from an acid and an excess of an insoluble base by, in
order: [1]

• A filter, react, crystallise
• B react, filter, evaporate, crystallise
• C evaporate, react, filter
• D precipitate, wash, dry

3.2 Describe how to make pure, dry copper(II) sulfate crystals from copper(II) oxide and
dilute sulfuric acid. [4]

IGCSE Chemistry • 7.3 Preparation of salts 2
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3.3 Barium sulfate is insoluble. Name two solutions that could be mixed to make it, and
state what you would do after mixing. [3]

IGCSE Chemistry • 7.3 Preparation of salts 3
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Solutions
2.1 insoluble.

2.2 precipitation.

3.1 B. React (excess base), filter off the excess, evaporate, then crystallise.

3.2 add excess copper(II) oxide to warm dilute sulfuric acid until no more reacts; filter
to remove the excess solid; evaporate some water from the filtrate; leave to crystallise,
then dry the crystals.

3.3 mix a solution of a soluble barium salt (e.g. barium chloride) with a soluble sulfate
(e.g. sodium sulfate); then filter, wash and dry the precipitate.

IGCSE Chemistry • 7.3 Preparation of salts 4
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21 A student adds different solid salts to an excess of water. The student stirs the mixtures to 
determine the solubilities of the salts. 

 
The results are shown. 

 

W X Y Z  
 

What could the four different salts be? 
 

 W X Y Z 

A calcium sulfate lead(II) chloride ammonium nitrate potassium sulfate 

B ammonium nitrate sodium carbonate calcium sulfate lead(II) chloride 

C sodium carbonate calcium sulfate potassium sulfate ammonium nitrate 

D lead(II) chloride ammonium nitrate sodium carbonate calcium sulfate 
 
 
22 Four metal oxides are listed. 
 

1 Al 2O3 

2 CaO 

3 CuO 

4 ZnO 
 

Which metal oxides are amphoteric? 

A 1 and 4 B 1 only C 2, 3 and 4 D 2 and 3 only 
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18 The equation shows the equilibrium between dinitrogen tetroxide, N2O4, and nitrogen dioxide, 
NO2. 

 
The colours of the reactant and product are shown. 

 
N2O4(g)    2NO2(g) 

 colourless brown 
 

The forward reaction is endothermic. 
 

Which statement is not correct? 

A At equilibrium, the concentrations of the reactant and the product stay constant. 

B At equilibrium, the rate of the forward reaction is equal to the rate of the reverse reaction. 

C When the pressure is increased, a darker brown colour is seen. 

D When the temperature is increased, a darker brown colour is seen. 
 
 
19 What is the oxidation number of chromium in the Cr2O7

2– ion? 

A –2 B –1 C +6 D +12 
 
 
20 Which method is used to prepare a pure, dry sample of lead(II) chloride? 

A mix aqueous lead(II) nitrate and dilute hydrochloric acid  filter  crystallise and dry the 
filtrate 

B mix aqueous lead(II) nitrate and dilute hydrochloric acid  filter  wash and dry the residue 

C mix solid lead(II) hydroxide and aqueous sodium chloride  filter  crystallise and dry the 
filtrate 

D mix solid lead(II) hydroxide and aqueous sodium chloride  filter  wash and dry the 
residue 

 
 
21 Phosphorus is an element in Group V of the Periodic Table. 
 

It burns in air to form an oxide that dissolves in water to form a solution with a pH of 1. 
 

Which row describes this oxide of phosphorus? 
 

 metal oxide non-metal 
oxide acidic oxide basic oxide 

 

A     key 

B      = yes 

C      = no 

D      
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9 Which compound has an empirical formula that is the same as its molecular formula? 

A butane 

B but-1-ene 

C butanoic acid 

D butan-1-ol 
 
 
10 Which row identifies the charge on the chromium ion and on the sulfate ion in Cr2(SO4)3? 
 

 Cr SO4 

A 2+ 3– 

B 2– 3+ 

C 3+ 2– 

D 3– 2+ 
 
 
11 Which statement describes a saturated solution? 

A It is a solution that contains the maximum concentration of solute. 

B It is a solution that contains the maximum amount of solvent. 

C It is a hydrocarbon that contains both double and single bonds. 

D It is a hydrocarbon that contains only single bonds. 
 
 
12 Calcium carbonate decomposes when heated strongly. 
 

CaCO3(s)    CaO(s)  +  CO2(g) 
 

How many gaseous molecules are produced when 10.0 g of calcium carbonate is completely 
decomposed? 

A 1.00  1022 B 1.20  1023 C 6.02  1022 D 6.02  1023 
 
 
13 Which product is initially obtained at each electrode during the electrolysis of concentrated 

aqueous sodium chloride? 
 

 cathode anode 

A hydrogen chlorine 

B hydrogen oxygen 

C sodium chlorine 

D sodium oxygen 
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3 A student makes crystals of the salt sodium sulfate, Na2SO4 . The student reacts 0.200 mol / dm3 

dilute sulfuric acid, H2SO4(aq), with aqueous sodium hydroxide, NaOH(aq).

 The student uses the following steps.

 step 1  The student places 40.0 cm3 of NaOH(aq) into a conical flask. This volume contains 

0.0100 moles of NaOH.

 step 2  The student adds a few drops of methyl orange indicator to the NaOH(aq) in the conical 

flask.

 step 3 The student adds 0.200 mol / dm3 H2SO4(aq) to the flask until the end-point is reached.

 step 4  The student transfers the mixture from the conical flask to an evaporating basin and 

obtains dry crystals.

 (a) Complete the symbol equation for the reaction. Include state symbols.

H2SO4(aq)  +  2NaOH(aq)    Na2SO4(......)  +  ....................(......)

 [2]

 (b) State the type of exothermic reaction taking place.

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

 (c) Calculate the concentration of NaOH(aq) used in step 1.

 concentration of NaOH(aq) = .............................. mol / dm3 [1]

 (d) Name the item of apparatus the student uses to add H2SO4(aq) in step 3.

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

 (e) Calculate the volume of H2SO4(aq), in cm3, added in step 3.

 volume of H2SO4(aq) = .............................. cm3 [2]

 (f) State the colour change observed in step 3.

  from ................................................................. to ...............................................................  [2]
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 (g) The dry crystals formed in step 4 are coloured and not white. This is because the student 

should do an additional step between step 3 and step 4.

  Suggest what the student should do in this additional step to produce white crystals.

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

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

 (h) In step 4, the student gently heats the solution in the evaporating basin until the solution is 

saturated. The student then stops heating and leaves the hot solution to cool. Crystals start to 

appear.

  (i) Explain the term saturated solution.

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

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

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

  (ii) Explain why crystals start to appear as the hot solution cools.

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

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

  (iii) Suggest the effect, if any, on the mass of crystals collected in step 4 if the solution in the 

evaporating basin is allowed to dry without gentle heating.

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

[Total: 14]
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3 A student prepares a sample of the insoluble salt barium sulfate, BaSO4.
 The student adds aqueous sodium sulfate, Na2SO4(aq), to aqueous barium chloride, BaCl 2(aq).

 The student carries out the following steps.

 step 1  Dissolve 0.100 moles of solid BaCl 2 in 100 cm3 of distilled water in a beaker to 
form BaCl 2(aq).

 step 2  Add an aqueous solution which contains 0.100 moles of Na2SO4(aq) to the beaker 
containing the BaCl 2(aq) from step 1.

 step 3 Stir the mixture and then filter it.

 step 4 Dry the solid left in the filter paper.

 (a) Complete the symbol equation for the reaction. Include state symbols.

BaCl 2(aq)   +   Na2SO4(aq)      BaSO4(......)   +   .........................(......)
 [2]

 (b) Calculate the mass of solid BaCl 2 dissolved in step 1.

 mass = .............................. g [2]

 (c) The concentration of Na2SO4(aq) in step 2 is 1.25 mol / dm3.

  Calculate the volume, in cm3, of 1.25 mol / dm3 Na2SO4(aq) added in step 2 which contains 
0.100 moles of Na2SO4 .

 volume = .............................. cm3 [1]

 (d) State the colour of the solid formed in step 2.

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

 (e) The mixture is filtered in step 3. 

  State the general term given to a solid left in the filter paper after filtration.

 .............................................................................................................................................  [1]
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 (f) The actual mass of dry BaSO4 collected in step 4 is greater than the expected mass. This is 
because the student should do an additional step between step 3 and step 4.

  Suggest what the student should do in this additional step, and explain why the actual mass 
collected is greater than the expected mass.

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

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

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

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

 (g) State the name of this method of salt preparation.

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

 (h) State the name of a different:

• barium salt that can be used in place of BaCl 2 ..................................................................

• sulfate salt that can be used in place of Na2SO4 ................................................................

• barium salt that can be made by this method. ....................................................................
 [3]

 [Total: 13]

* 0000800000007 *

D
O

 N
O

T
 W

R
IT

E
 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

DFD

527



IGCSE Chemistry: w25 43Name: 11

0620/43/O/N/25© UCLES 2025 [Turn over

5 This question is about metallic compounds.

 (a) Insoluble metal salts, such as lead(II) sulfate, are made by precipitation. 

  When aqueous lead(II) ions react with aqueous sulfate ions, a precipitate of lead(II) sulfate 

forms.

  A sample of pure lead(II) sulfate can be obtained from the precipitate formed.

  (i) Write an ionic equation for this precipitation reaction. Include state symbols.

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

  (ii) State the name of an aqueous solution containing lead(II) ions.

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

  (iii) State the name of an aqueous solution containing sulfate ions.

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

  (iv) The lead(II) sulfate precipitate is separated from the rest of the reaction mixture by 

filtration. The impure lead(II) sulfate remains on the filter paper.

   State the general term given to an insoluble substance that remains on the filter paper 

during filtration.

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

  (v) Describe how the lead(II) sulfate is purified after filtration.

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

 .....................................................................................................................................  [2]
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 (b) Copper is a transition element.

  A list of properties of copper is shown.

• It has good electrical conductivity.

• It has variable oxidation states.

• It forms soluble salts.

• It forms coloured compounds.

• It forms basic oxides.

• It acts as a catalyst.

  (i) Give two properties from the list that show how copper is similar to metals in Group I of 

the Periodic Table.

1  .........................................................................................................................................

2  .........................................................................................................................................

[2]

  (ii) Give two properties from the list that show how copper is different from metals in 

Group I of the Periodic Table.

1  .........................................................................................................................................

2  .........................................................................................................................................

[2]

[Total: 12]
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17 Ethanol is warmed with acidified aqueous potassium manganate(VII). 
 

Which row describes the type of reaction of the ethanol and the colour change observed in the 
reaction mixture? 

 
 type of reaction colour change 

A oxidation colourless to purple 

B oxidation purple to colourless 

C reduction colourless to purple 

D reduction purple to colourless 
 
 
18 Two experiments involving acids R or S are done. 
 

● 0.10 mol of acid R completely dissolves in 500 cm3 of water. 0.0048 mol of acid R is 
dissociated in the solution. 

● 0.10 mol of acid S completely dissolves in 500 cm3 of water. 0.0179 mol of acid S is 
dissociated in the solution. 

 
Which statement about acids R and S is correct? 

A Acid R is a strong acid, and acid S is a weak acid. 

B Acid R is a weak acid, and acid S is a strong acid. 

C Acid R and acid S are both strong acids. 

D Acid R and acid S are both weak acids. 
 
 
19 Lead(II) sulfate is an insoluble salt. 
 

Which process is not used to prepare a pure sample of this salt? 

A crystallisation 

B drying 

C filtration 

D precipitation 
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1 A student prepares some crystals of pure potassium sulfate by reacting aqueous potassium 

carbonate with dilute sulfuric acid. The equation for the reaction is shown.

K2CO3(aq) + H2SO4(aq)  K2SO4(aq) + H2O(l) + CO2(g)

 The student:

• places 25.0 cm3 of aqueous potassium carbonate in a conical flask

• adds a few drops of a suitable indicator to the conical flask

• uses a burette to add dilute sulfuric acid to the conical flask until the end-point is reached and 

the indicator changes colour.

 Table 1.1 shows the burette readings the student obtains.

Table 1.1

final burette reading / cm3 18.8

initial burette reading / cm3  4.2

volume of dilute sulfuric acid added / cm3

 (a) Complete Table 1.1 by calculating the volume of dilute sulfuric acid added to the conical flask.

 [1]

 (b) State which solution, aqueous potassium carbonate or dilute sulfuric acid, is the least 

concentrated. Give a reason for your answer. 

least concentrated solution  .......................................................................................................

reason  .......................................................................................................................................

 [1]

 (c) Name a piece of apparatus suitable for measuring the 25.0 cm3 of aqueous potassium 

carbonate.

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

 (d) Name a suitable indicator and give the colour change of this indicator at the end-point.

indicator  ....................................................................................................................................

  colour change at end-point ................................................. to ..................................................

 [2]

 (e) As the student added the dilute sulfuric acid to the aqueous potassium carbonate they looked 

for a colour change. 

  State what the student should do as they add the dilute sulfuric acid to the aqueous potassium 

carbonate in the conical flask. Do not include observations in your answer.

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

 .............................................................................................................................................  [1]
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 (f) Describe what the student should now do to obtain crystals of pure potassium sulfate.

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

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

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

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

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

 [Total: 9]
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22 Some information about two dilute acids is shown. 
 

dilute acid acid concentration 
in mol / dm3 pH 

nitric acid 0.1 1.0 

propanoic acid 0.4 2.6 
 

Three statements about the acids are listed. 
 

1 Nitric acid has a lower pH because it dissociates more than propanoic acid. 

2 Propanoic acid has a lower concentration of hydrogen ions than nitric acid. 

3 Propanoic acid has a higher pH because it has a higher concentration. 
 

Which statements are correct? 

A 1 and 2 B 1 and 3 C 2 only D 3 only 
 
 
23 Element E is a metal in Group I of the Periodic Table and element G is a non-metal in Group VII. 

Both of these elements form oxides. 
 

Which statement about their oxides is correct? 

A Both oxides are acidic. 

B Both oxides are basic. 

C The oxide of E is acidic and the oxide of G is basic. 

D The oxide of G is acidic and the oxide of E is basic. 
 
 
24 Lead(II) sulfate is an insoluble salt. 
 

Which method is suitable for obtaining pure solid lead(II) sulfate? 

A Mix aqueous lead(II) nitrate and aqueous potassium sulfate, heat to evaporate all of the 
water, collect the solid and then wash and dry it. 

B Mix aqueous lead(II) nitrate and aqueous potassium sulfate, filter, collect the filtrate, 
crystallise, then wash and dry the crystals. 

C Mix aqueous lead(II) nitrate and dilute sulfuric acid, filter, then wash and dry the residue. 

D Titrate aqueous lead(II) hydroxide with dilute sulfuric acid, crystallise, then wash and dry the 
crystals. 
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