


Metal extraction

Smelting

Electrolysis of molten ionic 
substances

Half equations

Aluminium extraction

Electrolysis of aqueous solutions

Metal purification and plating



Notes:
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Smelting

Metal ores

Malachite

Purifying copper by smelting

Haematite

Purifying iron by smelting

The blast furnace



A rock with an extractable amount 
of metal

Metal ores



Malachite

Copper ore

Cu₂CO₃(OH)₂



Wood ash

Wood ash is carbon
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Purifying Copper by smelting

Copper was first smelted 
5500 bc!!
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Troy
(1250 bc)

Bronze: copper and tin
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Battle of Thermopylae
(480 bc)
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Haematite

Iron ore

Fe2O3



Purifying Iron by smelting

Iron was first smelted 2500 BC!!
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Ancient Rome
(396 b.c. – 117 a.d.)

Rome stopped expanding after 117 AD
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Rome’s empire



Purifying Iron using a blast furnace

…or….
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Raw materials in blast furnace



Removing impurities

…then…

SlagImpurities

Limestone added
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Parts of blast furnace
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Notes:
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Electrolysis of molten ionic 
substances

Bauxite

Why can’t bauxite be smelted?

The reactivity series

Electrolysis introduction

Ionic lattices

Flowing ions

Materials produced by simple electrolysis
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Bauxite

Aluminium ore

Al2O3
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Brain teaser

Why can’t 
Bauxite be 

obtained by 
smelting?

Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White




Reactivity Series
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Electrolysis
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Electrolysis Key Terms

Key Term What it means

Electrode
A conductor through which electricity 

enters or leaves

Anode
Oxidation occurs here
The positive electrode

Cathode
Reduction occurs here
The negative electrode

Electrolyte A liquid or gel which contains ions

Ion A charged particle



Aluminium

There would have been no 
aluminium before the mid 1800’s



Ionic Lattice

Electrolysis cannot occur when 
ionic materials are solid
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Flowing ions

Ions need to be able to flow in 
order for electrolysis to work
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What materials would be produced?
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What materials would be produced?

Compound 
What is collected at 

the cathode?
What is collected at 

the anode?

Lithium iodide

Calcium oxide

Aluminium bromide

Magnesium sulphide

Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White




Notes:
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Half equations

What is a half equation?

Molten sodium chloride

Molten hydrogen chloride

OIL/RIG

Molten calcium oxide

Molten aluminium nitride
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What is a half 
equation?
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Electrolysis molten 
Sodium Chloride

Half equations

Balance with e-
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OIL/RIG

Oxidation

Is 

Loss (of electrons)

Reduction

Is

Gain (of electrons)
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Electrolysis of molten sodium chloride
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Electrolysis of molten sodium oxide
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Electrolysis of molten calcium oxide
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Electrolysis of molten calcium chloride
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Electrolysis of molten aluminium nitride
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Notes:



Aluminium extraction

Aluminium ore

Half equations electrolysis molten 
bauxite

The giant bathtub

Graphite electrodes

Cryolite



Aluminium Ore: Bauxite

Pure aluminium was first obtained in 1825 
by a Danish chemist called Hans-Christian
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Half equation electrolysis aluminium oxide
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Extracting aluminium from Bauxite using a giant bathtub
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Extracting aluminium from Bauxite using a giant bathtub
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Graphite electrodes
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Cryolite

Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White




Notes:



Electrolysis of an aqueous 
solutions

Electrolysis of aqueous ionic 
compounds

Aqueous sodium chloride

Aqueous calcium oxide

Aqueous aluminium nitride

Electrolysis of ionic salts
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Electrolysis of water

Half equations

Balance with e-



Electrolysis of aqueous ionic compounds

Metal compound
What’s collected 
at the cathode

Metal less reactive 
than hydrogen

The metal

Metal more 
reactive than 

hydrogen
Hydrogen



Electrolysis NaCl(aq)
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Electrolysis CaO(aq)

Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White




Notes:

Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White




Electrolysis AlN(aq)
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Electrolysis of 
aqueous salts

Salt
What is evolved at 

anode

Sulphate
Nitrate

Phosphate
Oxygen
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Metal purification and plating

Purifying impure copper

Copper plating

Silver plating

Making gold rings
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Purifying impure copper
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Copper plating
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Silver plating



Gold plating
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Practice Questions

Question Answer

Define the term smelting and 
explain its limitations

What is a metal ore?

Define the term electrolysis

Explain the difference between an 
anode and a cathode

What is always given off at the 
cathode when reactive metal 

aqueous solutions are electrolysed?
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Notes:


