
Development of atomic theory 
John Dalton developed an atomic 
theory in the 1800s. He did experi-
ments, worked out some atomic 
weights and invented symbols for at-
oms and molecules. His most important 
conclusions: 
- All matter is made of atoms 
- Atoms cannot be broken down into 
anything simpler 
- All the atoms of a particular element 
are identical to each other and differ-
ent from the atoms of other elements 
- Atoms are rearranged in a chemical 
reaction- Compounds are formed when 
two or more different kinds of atoms 
join together 
JJ Thompson discovered the elec-
tron in 1897. This showed that the at-
om contained smaller pieces, whereas 
Dalton had thought that atoms could 
not be broken down into anything sim-
pler. 
In 1911 Ernest Rutherford used ex-
perimental evidence to show that an 
atom must contain a central nucleus. 
This was further evidence that an at-
om contained smaller pieces. 
Niels Bohr further developed Ruth-
erford's nuclear atom model. He used 
experimental evidence to support the 
idea that electrons occupy particular 
orbits or shells around the nucleus of 
an atom. 

Atomic number 
The atomic number of an atom is the number of 
protons it contains. It is represented by the letter  
Z. All the atoms of a particular element have the 
same atomic number (number of protons). The at-
oms of different elements have different numbers 
of protons. For example, all oxygen atoms have 8 
protons and all sodium atoms have 11 protons. 

Structure of an atom 
Atoms consist of electrons surrounding a nu-
cleus that contains protons and neutrons. Most 
of an atom is made of empty space and the nu-
cleus. The diameter of an atom is 100 000 
times the diameter of the nucleus. 
Neutrons are neutral, but protons and elec-
trons are electrically charged. Protons have a 
relative charge of +1, while electrons have a 
relative charge of -1. 
The number of protons in an atom is called its 
atomic number. In the periodic table atoms 
are arranged in atomic number order. 

Electrons are arranged in energy levels or 
shells, and different energy levels can hold different numbers of electrons. The electronic 
structure of an atom is a description of how the electrons are arranged, which can be 
shown in a diagram or by numbers. There is a link between the position of an element in the 
periodic table and its electronic structure. 

Mass number 
The mass number of an atom is the total number of protons and neutrons it contains. The 
mass of an electron is described as ‘negligible’ - it is so small that it can be ignored. The 
mass number of an atom is never smaller than the atomic number. It can be the same, but 
is usually bigger. 



Isotopes 

Isotopes are the atoms of an element with 
different numbers of neutrons. They have 
the same proton number, but different mass 
numbers. 
 
In the diagrams the number of protons and 
electrons are the same, but the number of 
neutrons increases by 1 each time. This would 
increase the mass number by 1. 
 

Relative atomic mass 
The mass of an atom is incredibly small, so 
we measure their masses relative to an at-
om of carbon-12. 
All elements exist as mixtures of isotopes. 
We use this idea to calculate an element’s 
relative atomic mass.  
The relative atomic mass (RAM) of an ele-
ment (Ar) is an average value for the iso-
topes of the element. For example, the Ar 
for chlorine is 35.5 because it contains two 
different isotopes. 

The RAMs are not whole numbers but most 
values are commonly rounded to whole num-
bers. The RAM of an element and its atom-
ic number are shown on the periodic table. 

Calculating RAM— Higher tier 
75 per cent of chlorine atoms are 35Cl and 25 per cent of chlorine atoms are 37Cl. 
This means that in 100 chlorine atoms, 75 will be 35Cl and 25 will be 37Cl. 
The total Ar for these chlorine atoms will be (75 × 35) + (25 × 37) = 2625 + 925 = 3550. 

So the average Ar for chlorine is 3550 ÷ 100 = 35.5. 

RAM = total mass of the atoms     =    mass number x abundance     
      the number of atoms                  the number of atoms 

Nuclear energy 

Understanding neutrons leas to the discovery 
of nuclear energy. By firing neutrons at a ura-
nium isotope it was discovered that the nucle-
us can be split (nuclear fission). This produces 
new elements and transfers large amounts of 
energy. Nuclear power stations use the energy 
from nuclear fission to produce electricity. 


