
 

 
 

PHYSICAL AND CHEMICAL CHANGE            23 APRIL 2013 

Lesson Description 

In this lesson we: 

 Define physical and chemical change 

 Compare characteristics of physical and chemical change 

 Consider laws relating to chemical change 

 Identify physical and chemical change and solve problems. 

Demonstration 

Heating ice so it melts 
Heating water so it evaporates 
 
Chemical reaction: synthesis of iron sulphide 

Key Concepts 

Physical Change 
 
A physical change can be seen or felt, but that doesn’t involve the break-up of the particles in the 
reaction. During a physical change, the form of matter may change, but not its identity. 
 
E.g. water H2O can change its phase from solid to liquid to gas – but it has not undergone a chemical 
reaction.  The water particles are still water particles H2O 
What has changed?  The temperature and energy of the water molecules increases. 

 
Other examples of physical change: 

 Conduction - the transfer of energy through a material. Energy is transferred from one 
material to another; the energy of each material is changed, but not its chemical makeup.  

 Dissolving one substance in another. 

Chemical Change 

When a chemical change takes place, new substances are formed in a chemical reaction. These new 
products may have very different properties from the substances that were there at the start of the 
reaction. 
 
One type of matter is changed into something different. 
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Examples of chemical change:  

 Decomposition (breaking down) of hydrogen peroxide  

 Synthesis (forming) of water. 
 
The decomposition (breakdown) of hydrogen peroxide (H2O2) to form water (H2O) and oxygen gas 
(O2) is an example of chemical change.  

 
 
The synthesis (forming) of water (H2O) from hydrogen gas (H2) and oxygen gas (O2) is another 
example of chemical change. The chemical bonds are broken and new bonds are formed. A chemical 
change has taken place. 

 

 PHYSICAL CHANGE CHEMICAL CHANGE 

Arrangement of 
particles 

Compounds may re-arrange 
themselves, but the bonds in between 
the atoms will not break. 

During a chemical change, the particles 
themselves are changed in some way. 

Conservation of 
mass 

Total mass, the number of atoms and 
the number of molecules will always 
stay the same. 
Always have the same number of 
molecules or atoms at the end of the 
change as you had at the beginning. 
 

Mass is conserved during a chemical 
change, but the number of molecules 
may change.  
In the example of the decomposition of 
hydrogen peroxide, for every two 
molecules of hydrogen peroxide that 
decomposes, three molecules are 
formed (two water and one oxygen). 
 

Energy changes 

Energy changes are normally smaller 
than the energy changes that take 
place during a chemical change. 
 

The energy changes are much greater 
than those that take place during a 
physical change in matter.  
 
During a chemical reaction, energy is 
used up in order to break bonds and 
then energy is released when the new 
product is formed 

Reversibility 

Physical changes in matter are usually 
easier to reverse than chemical 
changes. 
i.e. Filtration,  Distillation, Temperature 

More difficult to reverse than physical 
changes. 
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Key Concepts 

Law of Conservation of Mass 

In a chemical reaction, the total mass of all the substances taking part in the reaction remains the 
same. Also, the number of atoms in a reaction remains the same. Mass cannot be created or 
destroyed in a chemical reaction. 
 

Law of Constant Composition 

In any given chemical compound, the elements always combine in the same proportion with each 
other.  
For example, any water molecule is always made up of two hydrogen atoms and one oxygen atom in 
a 2 : 1 ratio. 
 

Gay-Lussac’s Law 

In a chemical reaction between gases, the relative volumes of the gases in the reaction are present in 
a ratio of small whole numbers if all the gases are at the same temperature and pressure.  
For example, in the reaction between hydrogen and oxygen to produce water, two volumes of H2 
react with 1 volume of O2 to produce 2 volumes of H2O. 
2H2(g) + O2(g)   2H2O(l) 

Questions 

Question 1 

Complete the following table by identifying each of the descriptions as an example of a physical or 
chemical change. 
 

Description  Physical or chemical 

hot and cold water mix together  

a car starts to rust  

food digests in the stomach  

alcohol disappears when it is placed on your skin  

fireworks exploding  

Question 2 

For the following equation: CaCO3 (s)     CaO + CO2 show that the law of conservation of mass 
applies. 
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