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Charges on ions

The ions used in the examples above are:
KEY INFORMATION

c-  NOy OH Na© K° HY

Remember the nitrate ion will
need a bracket around it in

S04 Ca¥* Mg¥ Zn¥ Fe* Cu> this formula, e.g. X(NOy),

The equations underneath the table are all balanced. This is because all the ions in the reactants and products are
‘matched for charges.
If the salt is made using ions that are +2 and —1 (for example, copper chloride CuCl, ) or using ions that are +1 and -2
(for example, sodium sulfate Na; SO, ) then the equations will need to be balanced.

Cuo + 2HCl — CuCl, + H,0

cuo 4+ MO Cuch + HO
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Figure 4.30

ONaOH + H,S0; — Na,SO, + H,0

2MeoH iSOy NSO, + WO

R e

Figure 4.31
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Soluble salts

KEY WORDS
Learning objectives:
concentrate
« describe how to make pure, dry samples of soluble salts crystallise
filter

« explain how to name a salt
« derive a formula for a salt from its ions.

‘We have seen how crystals can be made from acids and insoluble substances. Soluble salts, such as bath salts and
some fertilisers, can be made very simply in the lab by reacting, filtering, evaporating and crystallising.
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Soluble salts

Asoluble salt can be made by reacting an acid with an insoluble solid substance.
DID YOU KNOW?
* The solid is added to the acid until no more of the solid reacts and it is in

excess. Crystals are larger if the
solution is cooled more

* The excess solid is filtered off leaving a solution of the salt.
slowly.
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Figure 4.29 Making a salt from an acid and a base or a carbonate

« The salt solution is then heated a little to concentrate it.
« The concentrate is left to cool and erystallise to produce a solid salt.
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Which salts can be made?

Acids can make salts by reacting with insoluble substances such as metals, metal oxides, metal hydroxides or metal
carbonates.

metal “+acid—metal salt+hydrogen

metal oxide  +acid— metal salt+water

metal hydroxide-+acid— metal salt+water

metal carbonate +acid— metal salt+water + carbon dioxide
Some common chemical equations for the neutralisation of acids by a base or metal carbonate can be constructed using
these formulae:

sulfuric acid H,SO, potassium hydroxide KOH  sodium carbonate Na,CO; magnesium Mg

niric acid HNO; sodiumhydroxide ~ NaOH  calcium carbonate CaCO;  zinc Zn

hydrochloricacid HCl  calcium hydroxide ~ Ca(OH), zinc carbonate ~ ZnCO;  iron Fe
copper oxide Ccuo copper carbonate  CuCO;

‘The equation for the reaction:

« between iron and sulfuric acid is Fe + H,SO, — FeSO , + H
« between zinc oxide and sulfuric acid is ZnO + H,SO, — ZnSO, + H,O

« between sodium hydroxide and nitric acid is NaOH + HNO; — NaNO; + H,0

« between copper carbonate and sulfuric acid is CuCO; + H,SO,; — CuSO, + H,O + CO,




