
The structure of the atom 

 Everything in the world is made up of atoms. The structure of the atom is what 

gives an element its chemical and physical properties. 

 

 Atoms are made up of three smaller particles called electrons, protons and 

neutrons. 

 

 Electrons: 

o Negatively charged particles that spin around the positive centre of the 

atom in circles called energy levels. Their mass is so small it is nearly 

zero. 

 

 Protons: 

o Positively charged particles that are contained in the nucleus of the atom 

(the centre) they have a mass of 1 amu (atomic mass unit). 
 

 Neutrons: 

o Particles with no charge are also contained in the nucleus of the atom. 

They too have a mass of 1 amu. 

 

 

 The nucleus has an overall positive charge as it contains the protons. 

The atom is made up of 3 sub-atomic particles: 

Particle Charge Mass (amu) Location 

Proton 1+ 1 nucleus 

Neutron 0 1 nucleus 

Electron 1- Almost 0 Outside the 

nucleus in energy 

levels 

 Every atom has no overall charge (neutral). This is because they contain equal 

numbers of positive protons and negative electrons. These opposite charges 

cancel each other out making the atom neutral.  



Atomic number 

Elements are listed in the Periodic Table in order of their Atomic Number. 

 

The atomic number of an element tells you how many protons that the element has. This 

is written at the bottom left hand side of the symbol.  

Since atoms are neutral, we know then that sodium atoms must also have 11 negative 

electrons to cancel the charge from 11 positive protons. 

 

Electron Arrangement 

The electron arrangement of all atoms can be found in the data booklet. All the 

electrons are arranged into energy levels. These energy levels can only hold a certain 

number of electrons. 

The first energy level (the one nearest the nucleus) can hold a maximum of 2 electrons 

with the others being able to hold up to a maximum of 8 electrons (only true for the 

first 20 elements). 

Energy level Maximum number 

of electrons 

1 2 

2 8 

3 8 

 

e.g. sodium is atomic number 11.  This means it contain 11 electrons, so it has an 

electron arrangement of 2, 8 1. 

 



An atom of sodium has 11 electrons. The first two fill the innermost energy level. The 

second energy level is also full, holding eight electrons and one electron remains in the 

outer energy level. 

Elements in the same group of the Periodic Table have the same number of electrons in 

their outer energy level.  It is the number of outer electrons that give an element its 

chemical properties. This is why elements in the same group of the periodic table have 

similar properties. 

Mass number 

The mass number is given at the top left of the element's symbol, for example, sodium 

has a mass number of 23. 

 

The mass number of an element tells us the number of protons AND neutrons in an 

atom (i.e. the two particles that have a measureable mass). 

Sodium has a mass number of 23 amu. Since sodium has 11 protons, the number of 

neutrons is given by mass number – number of protons (23 - 11) = 12 neutrons. 

Important numbers 

Atomic number = number of protons 

Mass number = number of protons + number of neutrons 

Number of electrons  = number of protons = atomic number 
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Electron Arrangement 

The electrons occupy energy levels, or electron shells. 

These shells don’t all take the same number of electrons. 

Shell No. of 

electrons 

1 2 

2 8 

3 8 

 

These shells are filled until all the electrons are placed, 

giving the electron arrangement of the atom. 

Eg, Sodium has 11 electrons so has an electron 

arrangement of 2,8,1. 

Elements in the same group of the Periodic Table have the 

same number of electrons in their outer electron shell. 

 

Isotopes 

These are atoms of the same element with different mass 

numbers. This means they have the same atomic number 

but different mass numbers. 

 

Relative Atomic Mass 

This is the average mass of the mass numbers of a sample 

of an element, including all its isotopes. Eg. chlorine has 2 

isotopes: 35Cl and 37Cl 
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Isotopes 

Atoms of the same element which have the same atomic number, but different mass 

number.  (They have the same number of protons but a different number of neutrons). 

 

 

Relative Atomic Mass 

Elements are made up of isotopes so the mass given in the data booklet is called the 

relative atomic mass (RAM). 

The relative atomic mass of each element shown in the data book is calculated from the 

masses of all the isotopes of an element taking into account the percentage proportion 

of each. 

Example 

There are two isotopes of chlorine: 

 

Since the RAM of chlorine is 35.5, chlorine-35 must be more abundant because its mass 

number is closer to the RAM.  (There is more of the chlorine-35 isotope than the 

chlorine-37 isotope).  


