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HIGHER TIER ONLY

Electrode half equations
2A1,0; — 4Al+30,
KEY INFORMATION

Aluminium ions are positive, AI**, so they migrate to the negative cathode.
Here they gain electrons. Aluminium makes a 3+ ion
SAL+ 126 — 4AL and oxide a 2 ion, so the

) compound is Al ,0,
Or per fon:
AP +3¢ — Al

Oxide ions are negative O™, so they migrate to the positive anode. Here they transfer electrons to the anode.
60— 12¢” — 30,

As the anodes are made of carbon operating at high temperature they react with the oxygen being evolved to make
carbon dioxide.

3C+30,— 3CO,
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Using electrolysis to extract metals
KEY WORDS

Learning objectives: :
aluminium

» explain the process of the electrolysis of aluminium oxide bauxite
carbon anode

« explain why a mixture is used and the anode needs constant replacement e

» write half equations for the reactions at the electrodes.

Aluminium is a very useful metal due to its low density. It is used in alloys for the aircraft industry and in the
drinks industry for drinks cans. It is very expensive to manufacture but easy to recycle.
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Extracting the more reactive metals

Metals such as iron and zinc can be extracted from their ores using reduction by carbon. However, some metals are too
reactive to be extracted by reduction with carbon, or the metal reacts with carbon. These metals are found towards the
top of the reactivity serics.

Figure 4.46 Recycling aluminium
These metals can be extracted from molten compounds using electrolysis.

Large amounts of energy are used in the extraction process to melt the compounds and to produce the electrical current
for electrolysis. As a result, these metals can be very expensive.

Aluminium is one of the metals extracted in this way. Although it is very abundant in the Earthy's crust it is very
expensive to extract. This is one of the reasons why there are so many recycling schemes to encourage us to recycle
aluminium cans.
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Manufacturing aluminium by electrolysis

Aluminium is manufactured by the electrolysis of its ore, bauxite.

‘The ore bausite s a form of aluminium oxide. As the purified ore mels at a very high temperature it is mixed with
eryolite, as the mixture mels at a lower temperafure. It is melted in a steel electrolysis cell.

The molten mixture of aluminium oxide and cryolite is electrolysed in a cell that is a carbon-lined cathode with
suspended carbon anodes.

Molten aluminium oxide forms positive aluminium ions. The positive ions migrate towards the negative electrode
(cathode) and are discharged at the electrode making a molten metal.
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Figure 4.47 Manufacturing aluminium by electrolysis

The oxide ions are negative ions which migrate to the positive electrode (anode). The oxide ions are discharged as
oxygen molecules. The positive electrode (anode) is made of carbon. The anodes, which are suspended in the melt,
react with the oxygen evolved to produce carbon dioxide. The carbon anodes are continually reacting and so must be
continually replaced.




