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Electrode half equations

The ions move towards the electrodes and transfer electrons.

At the cathode At the anode

Electrons are gained Electrons are given up

For PbBr, the half equations are:
Pb>* +2¢” —Pb 2Br —2¢" —Br,

Other decompositions can be written as half equations if the formulae of the ions are known.

Electrolyte Half equation at cathode Half equation at anode

KCl 2K 4267 — 2K 20 —26" —Cl,
cucl, Cu* +2¢" —Cu 20 —26" —Cl,
PbL Pb* +2e” —Pb oA -2 -1,

Al O, AP+ 12¢7 — 4Al 607" - 12¢” — 30,
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Electrolysis of molten ionic compounds e

KEY WORDS
Learning objectives: R
o identify which ions migrate to the cathode and anode cathode
discharged

 explain how the ions of a molten electrolyte are discharged molten

o predict the products of electrolysis of molten binary compounds.

We have already learned that ions need to be free to move in an electrolyte if electrolysis is to take place. Tons
that are not free to move cannot conduct electricity. Discharging the elements from compounds of highly reactive
metals can happen if the substances are melted first.
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Simple binary electrolytes

Asimple binary electrolyte is one that is made up of two ions, for example, lead bromide or copper chloride.
These simple binary electrolytes can conduct electricity if melted. If they are not melted no electricity will flow.
‘This can be seen by setting up this apparatus in a laboratory, in a fume cupboard.
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Molten lead(Il) bromide

Positive lead ions
attracted to the
negative electrode

Negative bromide ions
attracted to the positive
electrode

Figure 4.45 Electrolysis of molten lead bromide in the lab
When the lead bromide is cold and solid no electricity will flow and the lamp will not light.
If the crucible is heated and the solid begins to melt a current will flow and the lamp lights.
‘The ions, because they are now free to move, will migrate towards the electrodes.
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Positive and negative electrodes

‘When molten lead bromide is electrolysed using inert electrodes the ions will migrate towards them.

The lead ion, Pb?", is positive so will migrate towards the negative electrode. KEY INFORMATION
The negative electrode is the cathode so a lead ion is a cation. :

The ion is discharged and the metal lead, Pb, is produced at the cathode. D CEEIDENTRED

‘That means they do not react

The non-metal bromide ion, Br” is negative so will migrate towards the positive R e ALY

electrode. discharged during

The positive electrode is the anode so a bromide ion is an anion. L R e
normally made of carbon/

Two fons are discharged and the non-metal gas bromine, B, is produced at the  [WASRSHTY

anode.

Another molten binary electrolyte that can be used in the lab is molten copper DID YOU KNOW?

chloride. !

The ions produced are Cu>™ and CI". Bromine is a brown gas that

is a toxic irritant that causes
burns. It has an unpleasant
smell and bleaching action.
That is why you should use a
fume cupboard if it is
produced.

€) To which electrode will a chloride ion move?

() Predict the products of the electrolysis of molten sodium bromide at
each electrode.




