
C4 Knowledge Organiser – Chemical Changes
Reactivity Series Reactions of metals with 

water:
Ores

Recycling Metals
Recycling is used to conserves ores, reduce 
energy required for extraction and minimise 
pollution. It also reduces the use of landfill and 
the destruction of habitats. Some metals 
cannot be reused because of damage, need for 
paint removal, rusting/corrosion, metal 
fatigue.

Metals can be extracted from molten compounds 
using electrolysis. 
This process is used when the metal is too reactive 
to be extracted by reduction with carbon. 
The process is expensive due to large amounts of 
energy needed to produce the electrical current.
Example: aluminium is extracted in this way.

1

4

2 3

Metal + Water  Metal 
Hydroxide + Hydrogen

Reactions of metals 
with dilute acid:
Metal + Acid  Salt + 
Hydrogen

Metals less reactive than 
carbon can be extracted 
from their oxides by 
reduction.
For example: zinc oxide + 
carbon  zinc + carbon 
dioxide.
Metals more reactive than 
carbon require electrolysis 
for extraction.
Unreactive metals, such as 
gold, are found in the Earth 
as the metal itself. They can 
be mined from the ground.

More Important Reactions:
Metal + Oxygen  Metal oxide

Thermal decomposition: breakdown of compounds 
using heat:
CaCO3  CaO + CO2
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Most reactive

Least reactive

76Displacement reactions
A less reactive metal is displaced from its 
compound by a more reactive metal.
e.g. 
Tin oxide + Sodium  Sodium oxide + Tin

Rock containing enough 
mineral or metal for 
extraction.
There must be enough 
mineral or metal to make 
a profit. Metals are usually 
in the form of compounds 
within the ore (typically 
metal oxides).

Extracting metals using electrolysis
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Redox Reactions and Ionic Half 
Equations (H Tier)
Oxidation Is Loss (of electrons) 
Reduction Is Gain (of electrons) 
The ionic equation for the reaction 
between iron and copper (II) ions is:
Fe + Cu2+ Fe2+ + Cu
The half‐equation for iron (II) is:
Fe Fe2+ + 2e‐
The half‐equation for copper (II) ions 
is:
Cu2+ + 2e‐Cu

More Acid Reactions
Neutralisation reactions: Acid + Alkali  Salt + Water

Acid + BASE  Salt + Water
Acid + Carbonate  Salt + Water + Carbon Dioxide

3pH Scale
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4Strong and weak acids (H Tier)
First part comes from the 
metal in the compound, 
second from which acid it 
reacted with.

Naming salts 5

Half equations (H tier)  You can display what is happening 
at each electrode using half‐equations:
At the cathode:   Pb2+ + 2e‐Pb  
At the anode:   2Br‐Br2+ 2e‐
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Basic electrolysis 7

Positive
Anode
Negative
Is
Cathode

Base = insoluble alkalis e.g. insoluble metal oxides and hydroxides 
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Making Soluble Salts RP.
1. Make a saturated solution by stirring copper 
oxide into the sulfuric acid until no more will 
dissolve. 
2. Filter the solution to remove the excess copper 
oxide solid. 
3. Half fill a beaker with water and set this over a 
Bunsen burner to heat the water. Place an 
evaporating dish on top of the beaker. 
4. Add some of the solution to the evaporating 
basin and heat until crystals begin to form. 
5. Once cooled, pour the remaining liquid into a 
crystallising dish and leave to cool for 24 hours. 
6. Remove the crystals with a spatula and pat dry 
between paper towels

Titration RP (Chem only).

Electrolysis of aqueous solutions and molten ionic 
compounds.

Titration RP (Chem only).
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Lead bromide is an ionic 
compound. Ionic 
compounds, when solid, 
are not able to conduct 
electricity. When molten 
or in solution, the ions are 
free to move and are 
able to carry a charge. 
The positive lead ions are 
attracted toward the 
negative cathode at the 
same time as the 
negative bromide ions 
are attracted toward the 
positive anode.

OIL RIG (Higher Tier Only).
We represent what is 
happening at the electrodes
by using half equations.
Lead ions reduced (gain e-):
Pb² + 2e  Pb
Bromide ions reduced (lose 
e-):
2Br Br₂ + 2e
Oxidation Is Loss (OIL)
Reduction Is Gain (RIG)

Using the results from a titration 
experiment, it is possible to calculate 
the concentration of a solution or the 
volume of solution required to 
neutralise an acid or alkali.

The ions discharged when an 
aqueous solution is electrolysed 
using inert electrodes depend on 
the relative reactivity of the 
elements involved.

Titrations are 
used to work 
out the precise 
volumes of 
acid and alkali 
solutions that 
react with 
each other.

Indicator: methyl orange. Turns from orange to red 
upon neutralisation

Aluminium is manufactured by 
electrolysis from aluminium oxide 
which has a very high melting 
point. It takes large amount of 
energy and money to turn it 
molten. Therefore CRYOLITE is 
added to aluminium oxide to 
lower the melting point and 
reduce cost.


