
 

Topic 4 – Chemical Reactions and Energy 
 
There is almost always a change in energy associated with a chemical reaction and as a result there 
is often a temperature change. Energy may be given out in a chemical reaction or it may be taken in 
during the reaction.  
 

An exothermic reaction is one in which energy is given out to the surroundings. This will cause the 
temperature of the surroundings to increase. Examples of exothermic reactions are neutralisation 
reactions and combustion. An endothermic reaction is one in which energy is taken in from the 
surroundings. This will cause the temperature of the surroundings to decrease.  
Energy is stored up within a compound in the chemical bonds. When a chemical reaction occurs, the 
way in which elements are bonded together changes.  
 

If less energy is stored in the bonds after the reaction, then energy is given out to the surroundings.  
If more energy is stored in the bonds after then reaction, then energy is taken in from the surroundings. 

 

Energy Profiles 

In order for a reaction to occur the particles of the reactants need to collide. If the collision has 
enough energy (for bonds to break so that new bonds can be formed) then a reaction takes 
place. If this is the case we say the collision is successful. The minimum amount of energy 
needed for a collision to be successful is known as the activation energy. 
 

 

 

This type of diagram is known as 

an energy profile. In this reaction 

the products have a lower energy 

then the reactants. So the reaction 

is EXOTHERMIC. 

The activation energy is the 

difference in energy between the 

reactants and the highest part of 

the energy profile.   

H is the change in energy.  



  

In this reaction the products have a 

higher energy then the reactants. 

So the reaction is ENDOTHERMIC. 

 

 

 

 

  

 

Calculating the bond energy of a given bond. 



In some questions you are asked to use given data to calculate the bond energy of a particular bond. 

Eg Ethene, C2H4, burns in air to give carbon dioxide and water. The following equation shows the chemical changes 

that occur as ethene burns. 

 

The overall relative energy change during the reaction is –1076 kJ, showing that the reaction is exothermic. 

Calculate the energy needed to break the C=C bond. 

Bond Amount of energy needed to break the bond / kJ  

Note: The amount of energy 

released in making a bond is 

equal and opposite to that 

needed to break the bond. 

C—H 413 

C=C ? 

O=O 496 

O—H 464 

C=O 743 

 

Overall energy change  = Total Energy IN  —  Total Energy OUT 

You are given this value = Total Energy IN  —  You can work this out 

       (–1076 kJ) 

Total energy OUT = 

(4 x C=O)  = 4 x 743 = 2972 

(4 x O—H) =4 x 464 = 1856 kJ 

Total energy OUT 2972 +1856   = 4828 kJ 

 

–1076 = Total Energy IN – 4828 

4828 –1076 = Total Energy IN  

3752 = Total Energy IN  

 

The Total Energy IN is made up of 4 x C—H, 1 x C=C and 3 x O=O and you are given the values for C—H and O=O 

3752 = (4 x C—H) + C=C + (3 x O=O) 

3752 = (4 x 413) + C=C + (3 x 496) 

3752 = 1652 + C=C + 1488 

3752 = 3140 + C=C 

3752 – 3140 = 612 kJ 

So a C=C bond has a bond energy of 612 kJ 


