
 

  



UNIT 6.1 – COLLISION THEORY AND 

RATES OF REACTION 
Essential idea: The greater the probability that molecules will collide with sufficient energy and proper 

orientation, the higher the rate of reaction. 

COLLISION THEORY 

Simple collision theory states that before a chemical reaction can occur, the following requirement must be met: 

- The reactants must physically collide and come into direct contact with each other. 

- The colliding particles much have sufficient energy. This is known as activation energy Ea. 

- The molecules must collide in the correct relative positions. “Collision geometry” 

If these conditions aren’t met particles may simply bounce apart without changing.  

ACTIVATION ENERGY 

Activation Energy (Ea): The fixed amount of kinetic energy needed to overcome an endothermic ‘energy 

barrier’. 

 

Fast reactions: Low Ea 

Slow reactions: High Ea 

 

 

 

 

 

DISTRIBUTION OF ENERGY 

Maxwell–Boltzmann distribution curve: A graph that represents how many particles in a substance have 

enough Ea. 

 



- As temperature increases, the peak of the curve moves to the right, so the most likely value of kinetic 

energy for the molecules increases.  

- The area under the curve to the right of the activation energy, Ea, increases. This means that at higher 

temperatures a greater percentage of molecules have energies equal to or in excess of the activation 

energy, Ea. 

 

 

RATES OF REACTION 

The change of concentration of reactants or products over time. 

AVERAGE RATE OF REATION 

𝑅𝑎𝑡𝑒 =  −
𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑅 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡2 − 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑟 𝑅 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡1

𝑡2 − 𝑡1

 

=  − 
𝛥[𝑅]

𝛥𝑡
 

The negative sign is needed to ensure a positive value is produced. 

INSTANTANEOUS RATE OF REATION 

The tangent of the curve 

lim
𝛥𝑡→0

𝛥[𝑅]

𝛥𝑡
=  

𝑑[𝑅]

𝑑𝑡
 

EXPERIMENTAL RATE OF REATION 

Experimentally we can find the rate of reaction by measuring: 

- Change in pH 

- Change in conductivity 

- Change in mass or volume 

- Change in colour 

 

 



CATALYSTS 

Catalysts increase the rate of reactions by providing an alternate pathway for the reaction that has a lower Ea 

than before. 

 


