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Ions discharging

All the ions migrate towards the two electrodes.

DID YOU KNOW?
All the positive ions are attracted to the negatively charged electrode.
All the negative ions are attracted to the positively charged electrode. The discharge of chlorine at
the anode is more correctly
dic. power supply ‘written as:

2CT — CL, +2¢~

Figure 4.44 Tons discharging at the cathode and anode

‘When the negative ions reach the anode (the positively charged electrode) they lose electrons to the electrode.
When the positive ions reach the cathode (the negatively charged electrode) they gain electrons at the electrode.
These reactions can be written as half equations.

‘The half equation for the discharge of the sodium ion would be:

Na™ +e” — Na

The half equation for the discharge of the chloride ion would be:

cr-e—cl

However, chlorine exists as molecules of two atoms so two ions need to be discharged.

20 —2e"—Cl,
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The process of electrolysis

KEY WORDS
Learning objectives:
electrode
+ identify reactions at electrodes during electrolysis electrolysis
« explain why a mixture is used and the anode needs constant replacement i‘;ff::i‘g'm:ion

+ write and balance half equations for the electrode reactions.

Electrolysis can be used to obtain useful products such as oxygen and hydrogen from sulfuric acid, and copper
or aluminium from their ores.
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Electrolytes

Electrolysis is the process of passing direct current (d.c.) through a solution or

‘melted ionic compound to move the ions apart and so break the compound down ~ DID YOU KNOW?

and discharge some of the elements at the electrodes.

A molten ionic compound
involved in electrolysis can
be referred to as a 'melt'.

The solution or molten compound is called the electrolyte. The ions need to be
free to move about within the solution or liquid to be an electrolyte. An
electrolyte is a liquid that conducts electricity and is decomposed during the
electrolysis.

Figure 4.42 Electrolysis of sulfuric acid to produce hydrogen and oxygen
Two elecirodes are used. They are called the cathode and the anode. These 'dip into' the solution or 'melt.

The cathode is the negative  The anode is the positive
clectrode. electrode.

Electrolytes are made from ions. During electrolysis the passing of an electric current through electrolytes causes the
ions to move to the electrodes:

positive ions are attracted to  negative fons are attracted to
the cathode and are called the anode and are called
cations anions
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Positive ions and negative ions

Tons that have a formula with a positive charge. such as H” and Na™ are called
cations.

Tons that have a formula with a negative charge, such as OH- and CI- are called
anions.

dc. power supply

athode anode
electrolyte

Figure 4.43 The process of electrolysis

Positive ions (cations) gative ions (anions)
H hydrogen OH™ hydroxide
Na© sodium cr chloride
cu copper SO sulfate
AP aluminium o+ oxide

KEY INFORMATION

Check the charges on the ions

when explaining the
migration of the ions to the
electrodes.

Tons are discharged at the electrodes, producing elements. Positive ions move towards the negative electrode. Negative

jons move towards the positive electrode. Opposite charges attract.




