
 

 

 

   

 

 

 

 

 

 

 

 

Exothermic reactions 

When a chemical reaction occurs, energy is transferred to or 
from the surroundings - and there is often a temperature 
change. 

Exothermic reactions transfer energy to the surroundings. 
The energy is usually transferred as heat energy, causing the 
reaction mixture and its surroundings to become hotter. The 
temperature increase can be detected using a thermometer. 
Some examples of exothermic reactions are: 

Combustion (burning) 
Many oxidation reactions, for example rusting 
Neutralisation reactions between acids and alkalis 

 
When a flame burns it transfers heat to its surroundings. 

Exothermic reactions can be used for everyday purposes. For 
example, hand warmers and self-heating cans for drinks (such 
as coffee) use exothermic reactions.

Endothermic reactions 

These are reactions that take in energy from the 
surroundings. The energy is usually transferred as heat 
energy, causing the reaction mixture and its surroundings to 
get colder. The temperature decrease can also be detected 
using a thermometer. 

Some examples of endothermic reactions are: 

Electrolysis 
The reaction between ethanoic acid and sodium carbonate 
The thermal decomposition of calcium carbonate in a blast 
furnace 
Endothermic reactions can be used for everyday purposes. 
For example, certain sports injury cold packs use 
endothermic reactions. 

 

Bond energy calculations 
You can calculate the energy change in a reaction using average bond 
energies. Bond energy is the amount of energy needed to break 
one mole of a particular bond. 
To calculate bond energy 
Add together the bond energies for all the bonds in 
the reactants – this is the ‘energy in’. 
Add together the bond energies for all the bonds in 
the products – this is the ‘energy out’. 
Calculate the energy change = energy in – energy out. 
Worked example – an exothermic reaction 
Hydrogen and chlorine react to form hydrogen chloride gas: 
H−H + Cl−Cl → 2 × (H−Cl) 

Bond Bo

H−H 436 

Cl−Cl 243 

H−Cl 432 

Energy in = 436 + 243 = 679 kJ/mol 
Energy out = 2 × 432 = 864 kJ/mol 
Energy change = in – out = 679 – 864 = –185 kJ/mol 
The energy change is negative, showing that energy is released to the 
surroundings in an exothermic reaction. 

Electrode reactions 
There are two electrodes in a hydrogen-oxygen fuel cell. 

You should be able to write the balanced equations for the 
reactions when you are given the formulae of 
the ions and products. 

For example: 

At the cathode (negative electrode): H2(g) – 2e– → 2H+(aq) 

At the anode (positive electrode): 4H+(aq) + O2(g) + 4e– → 
2H2O(g) 

The reaction at the cathode is an oxidation reaction because 
hydrogen loses electrons, and the reaction at the anode is 
a reduction reaction because hydrogen ions gain electrons. 
The overall reaction in the fuel cell is a redox reaction. 

You could try to remember the following to help jog your 
memory: 


