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Formulae of salts from ions

The formula of a salt can be deduced from the formulac of the ions.
This is a table of common ions showing their charges:

Tons from alkalis and Tons from bases and Tor
carbonates carbonates ac

‘magnesium Mg

sodium Na©
potassium K zine
calcium ca

Zn** nitrate  NO;~

copper (eitg sulfate

chloride CI”

For example, potassium hydroxide and nitric acid make potassium nitrate. The formula of the salt can be written by

looking at the ions in the table.
K single charge,
Magnesium sulfate:

Mg double charge,
Copper chloride:

cur double charge,
Sodium sulfate:

Na© single charge,

NOs™ single charge,
S0 double charge,
cr single charge,

S0, double charge,

formula KNO;
formula MgSO,
formula CuCl,

formula Na,SO,
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KEY INFORMATION

‘The nitrate ion will need a

bracket around it in this
formula. For example,
calcium nitrate is CaQNO5),
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Neutralisation of acids and salt production

KEY WORDS
Learning objectives: .
alkali
« describe ways that salts can be made base

carbonate
salt

« predict products from given reactants
« deduce the formulac of salts from the formulac of common ions.

‘You may have made copper sulfate crystals before. Salts are made when acids are neutralised by alkalis, bases
and metal carbonates. You can work out the name of the salt by using the name from the base followed by the
name from the acid.

Figure 4.26 Making copper sulfate crystals. Copper sulfate is a salt.
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Alkalis and bases

Metal oxides and metal hydroxides are bases. A few bases are soluble in water, and these are called alkalis, for
example, sodium hydroxide and calcium hydroxide.

‘When an acid and a base react, neutralisation takes place to make a salt and water. The word equation for neutralisation
is:

acid + base — salt + water
For example, the reaction of sodium hydroxide, a soluble base, with hydrochloric acid produces sodium chloride.
sodium hydroxide + hydrochloric acid — sodium chloride + water
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Figure 4.27

Salts can also be made by reacting acids with excess of an insoluble base.

KEY INFORMATION

For example, zinc oxide is an insoluble base. Zinc oxide and sulfuric acid react to

‘make zinc sulfate and water. ‘ommon salt' is sodium

zinc oxide + sulfuric acid — zinc sulfate + water chloride, NaCl, but other
chlorides, sulfates and
filter paper unreacted nitrates are also salts.
powdered andfunnel  solid
base

b

spatula
st
warm solution
— acid Q

unreacted salt crystals
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Figure 4.28 Making a salt with excess base or carbonate

Metal carbonates react with dilute acid to make a metal salt, but this time the gas carbon dioxide is produced. Water is
also formed.

acid + metal carbonate — salt + water = carbon dioxide
Magnesium carbonate reacts with hydrochloric acid to make magnesium chloride, carbon dioxide and water.
magnesium carbonate-hydrochloric acid— magnesium chloridecarbon dioxide-+water
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Predicting the names of salts

Acids react with alkalis to make a salt and water. The second part of the name of
the salt is taken from the acid.

Common acid The salt made
nitric nitrate.
sulfuric sulfate
hydrochloric chloride

‘The first part of the name of the salt is taken from the metal in the base.

DID YOU KNOW?

The names of salts from
other acids can be predicted.
For example, citric acid (the
acid in lemons) makes
sodium citrate.




