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Making Salts

A Salt is formed when the H+ ion of an acid is replaced
by a metal ion or an ammonium ion

Neutralisation reactions form salts

The most common  strong acids are :
Hydrochloric ( HCl),  sulphuric (H2SO4) and nitric
(HNO3) acid;

An Alkali is a soluble base that releases OH-

ions in aqueous solution;
The most common alkalis are sodium hydroxide
(NaOH), potassium hydroxide (KOH)  and
aqueous ammonia (NH3)

Bases neutralise acids. Common bases are
metal oxides, metal hydroxides and ammonia.

Reactions of Acid with Metals
Acids react with some metals to produce salts and hydrogen
Metal + acid salt + hydrogen

All metals above hydrogen in the reactivity
series will react with acids producing bubbles of
hydrogen gas.
Metals below hydrogen in the reactivity series
will not react with acids

Mg + 2HClMgCl2 + H2
Zn + 2HCl ZnCl2 + H2
Fe + 2HCl FeCl2 + H2

Mg + H2SO4MgSO4 + H2
Zn + H2SO4 ZnSO4 + H2
Fe + H2SO4 FeSO4 + H2

These equations can be written as an
ionic equation
Mg + 2H+Mg2+ + H2
Fe + 2H+ Fe2+ + H2
Zn + 2H+ Zn2+ + H2

Mg Mg2+ + 2e-

2H+ + 2e-  H2

They  can also be written as a half equations

The magnesium is oxidised as
it is losing electrons

The hydrogen is reduced as it
is gaining electrons

Reactions of acid and metals are redox reactions

Acids are neutralised by alkalis (eg soluble metal
hydroxides) and bases (eg insoluble metal hydroxides and
metal oxides) to produce salts and water

base + acid salt + water

Example:
Copper Oxide + sulphuric acid copper sulphate + water

Cu + H2SO4 CuSO4 + H2O

Zinc hydroxide + nitric acid zinc nitrate + water
Zn(OH)2 + 2HNO3  Zn(NO3)2 + 2H2O

Neutralisation Reactions
The particular salt produced in any reaction between an
acid and a base or alkali depends on:
o the acid used

 hydrochloric  (HCl) acid produces chlorides,
 nitric acid (HNO3)produces nitrates,
 sulfuric acid (H2SO4) produces sulfates

o the metal in the base or alkali.

acid  +  alkali (NaOH)  salt  + water
2HNO2 (aq) + Ba(OH)2 (aq) Ba(NO2)2 (aq) + 2H2O (l) H+

(aq) + OH–
(aq) H2O (l)

Ionic equations for reactions of acids bases and alkalis

Example
The equation representing the reaction between copper(II) oxide and dilute sulfuric acid is
CuO(s) + H2SO4(aq) CuSO4(aq) + H2O(l)
What is the ionic equation?
Only sulphate ion is a spectator ion in this case because it’s the only ion not changing state
CuO(s) + 2H+ Cu2+ (aq) + H2O(l)
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2HCl + Na2CO32NaCl  + CO2 + H2O

2HCl + CaCO3  CaCl2 + CO2 + H2O

Observations : In carbonate reactions there will
be Effervescence due to the CO2 gas evolved
and the solid carbonate will dissolve. The
temperature will also increase.

Acid + Carbonate  Salt + Water + Carbon Dioxide

H2SO4 + K2CO3  K2SO4 + CO2 + H2O

Ionic equations for reactions of acids with carbonates

acid +  carbonate (Na2CO3)  salt  +  water  +  CO2
2HCl (aq)+ Na2CO3 (aq) 2NaCl (aq) + H2O (l)+ CO2 (g)

2H+
(aq) + CO3

2–
(aq) H2O (l) + CO2 (g)

• Add solid base to acid (gently heat to speed up reaction
• Filter off excess solid base
• Heat filtrate solution until volume reduced by half
• Leave solution to cool and allow remaining water to evaporate
• Slowly and crystals to form
• Filter or pick out crystals
• Leave to dry and put crystals between filter

Use excess solid base/
metal/carbonate to ensure all acid
reacts/neutralises and that the
product is neutral

The percentage yield of crystals will
be less than 100% because some
salt stays in solution. There will also
be losses on transferring from one
container to another and a loss on
filtering.

Method for preparing a soluble salt

If using an insoluble base, metal or solid carbonate

An indicator can be used to show when the acid and alkali have
completely reacted to produce a salt solution using the titration
method. Then repeat  reaction without indicator using the same
volumes. Then follow above method from the reducing volume of
solution stage to evaporate neutralised solution to get crystals of
salt

If using an soluble base
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Insoluble salts and Precipitation reactions

Insoluble salts can be made by mixing appropriate solutions of ions so that a precipitate is formed
Barium nitrate (aq) + sodium sulphate (aq) Barium Sulphate (s) + sodium nitrate (aq)
These are called precipitation reactions. A precipitate is a solid

When making an insoluble salt, normally the salt would be removed by filtration,
washed with distilled water to remove soluble impurities and then dried on filter
paper

There are some common rules for solubility of salts. No syllabus requires these to be learnt but a good
chemist does know them.

Soluble salts Insoluble salts
All sodium, potassium and ammonium salts

All nitrates
Most chlorides, bromides, iodides Silver, lead chlorides, bromides iodides
Most sulphates Lead sulphate strontium and barium sulphate
Sodium, potassium and ammonium
carbonates

Most other carbonates

Sodium, potassium and ammonium
hydroxides

Most other hydroxides

Filter
funnel

Filter
paperresidue

filtrate

This is gravitational filtration. Use
if small amounts of solid are
formed.

Buchner flask (has
thicker glass walls than
a normal flask to cope
with the vacuum )

Filter paper

This is vacuum filtration. The apparatus is
connected to a water pump which will
produce a vacuum. Use if larger amounts of
solid are formed.

Air outlet to
water pump

Buchner
funnel

Filtration
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Writing Ionic equations for precipitation reactions

We usually write ionic equations to show precipitation
reactions. Ionic equations only show the ions that are
reacting and leave out spectator ions.

Spectator ions are ions that are not
• Not changing state
• Not changing oxidation number

Pb(NO3)2 (aq) + 2NaCl (aq)  PbCl2 (s) + 2 NaNO3 (aq)Take full equation

Separate (aq) solutions
into ions

Pb2+
(aq) + 2NO3

-
(aq) + 2Na+

(aq)+ 2Cl-(aq) PbCl2 (s) + 2 Na+
(aq)+ 2NO3

-
(aq)

Cancel out spectator ions – the Na+(aq)
and Cl- are not changing oxidation state or
physical state so are spectator ions.
This  leaves the ionic equation

Pb2+
(aq) + 2Cl-(aq) PbCl2 (s)

+

Na+
(aq Cl-(aqPb2+

(aq) NO3
-
(aq)

H2O

PbCl2 (s)


