Rates of Reaction – A Summary for GCSE Chemistry

Collision Theory

For a chemical reaction to occur, the reacting particles must:

(a) collide, and

(b) have enough energy to react when they do collide.

The minimum amount of energy required to react is called the Activation Energy.









The greater the number of collisions per second the faster the reaction.

The larger the activation energy the slower the reaction, as fewer particles will have enough energy to react.

Factors that affect the Rate of Reaction

1. Concentration of Solutions

The more concentrated a reacting solution the greater the rate of reaction. A more concentrated solution has more reacting particles per cm3, and therefore more collisions can take place every second.

2. Surface Area of Solids

Increasing the surface area of a solid reactant (by breaking it up into smaller particles) will increase the rate of reaction. A larger surface area allows for more collisions to take place every second. Powdered solids therefore react more rapidly than those in large pieces.

3.
Temperature

Increasing the temperature increases the rate of a chemical reaction. There are two reasons.

(a) The particles have more energy at higher temperatures and therefore move more quickly, resulting in a greater number of collisions every second.

(b) More of the particles have enough energy to react, and therefore a greater proportion of the collisions will be successful (i.e. result in a reaction).

4. Catalysts

Catalysts speed up chemical reactions without being used up themselves. They provide an alternative route for the reaction that has a lower activation energy. This means that more of the reacting particles have enough energy to react, more successful collisions occur and the reaction is faster.

Enzymes are biological catalysts and work in the same way. However, they can be sensitive to high temperatures or changes in pH and stop working.
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