
Unit 1: GCSE Applied Science
1.3.3 Producing Useful Compounds in the Laboratory

An acid is a substance with a pH below 7.

Examples of acids include:

• hydrochloric acid, HCl

• sulfuric acid, H2SO4

• nitric acid, HNO3

A base is the chemical opposite of an acid.

Examples of bases are:

• copper oxide, CuO

• ammonia, NH3

• sodium hydroxide, NaOH

A base that dissolves in water is called an alkali. An alkali (e.g. 
sodium hydroxide) has a pH which is greater than 7. 

An indicator is a substance which has different colours in 
acidic or alkaline solutions.

Preparing an insoluble salt

An insoluble salt can be prepared by mixing two soluble salts 
together. This is known as a precipitation reaction.

E.g. copper carbonate is an insoluble salt. 

It can be prepared from two soluble salts. 

One salt must contain the copper ion (e.g. copper sulfate) and 
the other a carbonate ion (e.g. sodium carbonate).

Mixing copper sulfate with sodium carbonate gives a 
precipitate of copper carbonate which can be separated by 
filtration.

Equations:

Equations

Deciding on a method

If there is more than one way of making a salt, you need to 
decide the best way. Ask yourself questions.

• Which is the safest method?

• How difficult is it to do?

• How long will it take?

Preparing a soluble salt using a titration 
e.g. sodium chloride (NaCl). HCl + NaOH       NaCl + H2O

1. An accurate volume of hydrochloric acid is measured out 
with a pipette.

2. A titration is carried out with a known volume of the acid 
and alkali (sodium hydroxide) added from a burette using an 
indicator to find the endpoint (volume of alkali).

3. The titration is repeated without the indicator, adding the 
volume of alkali found in step 2.

4. The solution is evaporated until half the liquid is left. 

Preparing a soluble salt from a metal or insoluble base  
e.g. zinc sulfate

1. Zinc oxide is slowly added to warm sulfuric acid while 
stirring until no more zinc oxide dissolves.

2. The mixture is then filtered into an evaporating dish.

3. The solution is heated until half the liquid has evaporated.

4. The solution is then left for crystals to form.

pH Scale

Acidity and alkalinity are measured using the pH scale.

Neutralisation reaction

An acid reacts with a base in a neutralisation reaction to form a 
salt and water.

acid + base     salt + water

A salt is made of a positive ion (metal ion or ammonium [NH4+] 
and negative ion from the acid (e.g. chloride, nitrate, sulfate).

Other reactions can also produce a salt. For example:

carbonate + acid   salt + water + carbon dioxide

metal + acid       salt + hydrogen

Making salts

The way we prepare a salt in a lab depends upon whether the 
salt is soluble in water or not.
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