
1 of 12 © Boardworks Ltd 2009



2 of 12 © Boardworks Ltd 2009

How many particles?

Scientists often need to know how many particles of a 
substance they are dealing with. 

Instead of counting, 
scientists use the 
relative masses of 
different atoms and 
molecules to measure 
how many are present 
in a given sample.

Unfortunately, atoms and molecules 
are tiny and it is impossible to count 
them directly.
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How many particles?

For example:
One carbon 
atom has a 
relative atomic 
mass of 12.

The quantity of 
atoms in 24g of pure 
graphite can be 
calculated as 24

12
= 2

So, 24g of carbon contains twice as many atoms as 24g of 
magnesium, because magnesium atoms are twice as heavy.
The unit for these results is called a mole.

One 
magnesium 
atom has a 
relative atomic 
mass of 24.

The quantity of atoms 
in 24g of pure 
magnesium can be 
calculated as 24

24
= 1
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What are moles?

For example, the relative atomic mass 
of carbon is 12, so one mole of 
carbon atoms weighs 12g.

24g of pure graphite therefore 
contains 2 moles of carbon atoms.

The term mole is used to describe how 
many atoms or molecules of a substance 
are present in a sample. 

relative atomic mass

One mole of a substance is equal to its 
relative atomic mass, or relative formula 
mass, in grams.
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How many moles?
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How much is in a mole?

Scientists have calculated that 
one mole of any substance
contains 602,000,000,000,000, 
000,000,000 (6.02 × 1023) 
particles.

One mole of carbon weighs 12g, so 12g of carbon 
contains 6.02 × 1023 carbon atoms.

How many carbon atoms are in 6g of carbon?

One mole of sodium weighs 23g, so 23g of sodium 
contains 6.02 × 1023 sodium atoms.

One mole of water weighs 18g, so 18g of water contains 
6.02 × 1023 water molecules.

3.01 × 1023
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Avogadro’s number

The number of particles in one mole is called 
Avogadro’s number.  

If you collected 6.02 × 1023

marbles and spread them 
over the surface of the Earth, 
they would form a layer of 
marbles 50 miles thick!

It is named after Amedeo Avogadro, an Italian scientist 
working in the early 19th century.

6.02 × 1023 really is a 
staggeringly large 
number of particles.

crust
mantle

marbles
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Calculating moles

The number of moles in a sample is calculated using 
this equation:

number of moles = mass of substance
molar mass

Remember:

 for compounds, the molar mass is the sum of the relative 
atomic masses (RAM) of all the atoms in the formula.

 some elements exist as molecules (for example, O2).   
You will need to use the molecular rather than atomic  
mass for these.

 mass of substance is measured in grams.
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Calculating molar mass
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Using moles in calculations

Moles are very useful when reacting substances together. 
They provide us with a quick way of calculating how many 
particles of each substance are present.

Chemists use moles to calculate:

 how much of a substance 
they are likely to make in 
the end.

 how much of each reactant 
they will need
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Using moles

If you reacted 56g of iron with excess copper sulfate 
solution, what mass of copper would you expect to make?

mass = moles × RAM

Step 1: Write a balanced equation for the reaction:

Fe + CuSO4 Cu + FeSO4

Step 2: Turn the mass of iron into moles of iron:

moles =               =         = 1 mole of ironmass
molar mass

56
56

Step 3: Use the balanced equation to determine 
how many moles of copper you should make:

1 mole of Fe makes 1 mole of Cu

Step 4: Turn moles of copper into mass of copper:
= 63.5g of Cu= 1 × 63.5



12 of 12 © Boardworks Ltd 2009

Using moles in calculations
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