
Collision Theory 

For a reaction to occur, the particles that are reacting must collide with each other.  

Only some of the collisions that take place cause a chemical change to happen. These 

are called 'successful' collisions.  

You can increase the rate of a reaction by increasing the number of successful 

collisions.  This can be done by: 

a) increasing the temperature of the reactants 

b) increasing the concentration of the reactants 

c) increasing the surface area by decreasing the particle size 

d) adding a catalyst or enzyme 

 

The reaction is finished when the graph levels off. 

Using a catalyst or enzyme 

 A catalyst speeds up the rate of a reaction but it is not used up in the reaction.  

They can be recovered chemically unchanged.    

 

 If a catalyst is present, the reacting particles can collide more successfully with 

less energy and so the reaction can take place at a lower temperature. 

 

 Catalysts are very important in industry. 

 

 Enzymes are biological catalysts. They occur naturally in the body and help with 

digestion. Enzymes are specific. This means that they can only catalyse one 

reaction. 



 

 Enzymes work best at an optimum 

temperature, normally body 

temperature (37°C). While they do 

work at lower temperatures, they 

are less effective. At high 

temperatures, the enzyme 

molecule changes shape 

(denatures) and no longer works.  

 

 

 

Monitoring the rate of a chemical reaction 

The rate of a chemical reaction is a measure of how fast the reactants are being used 

up and how fast the products are being made. 

The rate can be determined by measuring: 

 changes in the concentration of the reactants or products 

 changes in the mass of the reactants or products 

 changes in the volume of the reactants or products 

For example, when dilute hydrochloric acid reacts with zinc metal, zinc chloride and 

hydrogen gas are produced. 

There are two simple ways to measure the rate of this reaction in the lab.  

1. If the reaction is set up on a balance as shown, the mass of the apparatus can be 

monitored throughout the reaction. As hydrogen bubbles escape, the apparatus will lose 

mass.  

 

 

 

 



2. An alternative way to monitor the reaction is by collecting and measuring the volume 

of the gas as it is produced. The gas can be collected in a gas syringe or over water. 

Calculating the average rate of reaction 

 

For example, the graph below could be used to calculate the average rate over any 

period of time  

Using this graph, we can calculate the 

average rate between 30 seconds and 

120 seconds. 

 

 

 

 



 


