
5.3 Controlling Chemical Reactions 
 
Vocabulary: 

Activation energy –  

Concentration –  

Catalyst –  

Enzyme –  

Inhibitor -  

 
How do reactions get started?  Chemical reactions won’t begin until the 
reactants have enough energy.  The energy is used to break the chemical 
bonds of the reactants.  Then the atoms form the new bonds of the 
products.   
 
Activation Energy is the minimum amount of energy needed to start a 
chemical reaction. 
 
All chemical reactions need a certain amount of activation energy to get 
started. 
 
Usually, once a few molecules react, the rest will quickly follow.  The first few 
reactions provide the activation energy for more molecules to react. 
 
Hydrogen and oxygen can react to form water.  However, if you just mix the 
two gases together, nothing happens.  For the reaction to start, activation 
energy must be added.  An electric spark or adding heat can provide that 
energy.  A few of the hydrogen and oxygen molecules will react, producing 
energy for even more molecules to react. 
 
Graphing Changes in Energy 
 
Every chemical reaction needs activation energy to start.  Whether or not a 
reaction still needs more energy from the environment to keep going 
depends on whether it is exothermic or endothermic. 



 
The peaks on the graphs show the activation energy. 
 
Notice that at the end of the exothermic reaction, the products have less 
energy than the reactants.  This type of reaction results in a release of 
energy.  The burning of fuels, such as wood, natural gas, or oil, is an example 
of an exothermic reaction. 
 
Endothermic reactions also need activation energy to get started.  In 
addition, they need energy to continue.  Notice that the energy of the 
products is greater than the energy of the reactants.  This means that the 
reaction must continually absorb energy to keep going.   
 
Some endothermic reactions draw energy from the surroundings, leaving the 
area feeling cold.  However, most endothermic reactions require continuous 
energy.  Cooking a hamburger requires adding energy constantly until the 
meat is done. 
 
What affects the rate of a Chemical Reaction? 
 
Chemical reactions don’t all occur at the same rate.  Some, like explosions, 
are very fast.  Others, like the rusting of iron in air, are slow.  A particular 
reaction can occur at different rates depending on the conditions. 
 
If you want a chemical reaction to happen faster, the particles of the 
reactants need to collide either more quickly or with more energy.  Also, if 



more particles are available to react, the reaction will happen faster.  To slow 
down a reaction, you need to do the opposite.  
 
Factors that can affect rates of reactions include surface area, temperature, 
concentration, and the presence of catalysts and inhibitors. 
 
Surface area – When a piece of solid substance reacts with a liquid or gas, 
only the particles on the surface of the solid come into contact with the other 
reactant.  If you break the solid into smaller pieces, more particles are 
exposed to the surface and the reaction happens faster.  (Easier to ignite and 
burn wood shavings than a big log of wood) 
 
Temperature - Changing the temperature of a chemical reaction also affects 
the reaction rate.  When you heat a substance, its particles move 
faster.  Faster-moving particles have more energy, which helps reactants get 
over the activation energy barrier more quickly. Also, faster-moving particles 
come in contact more often, giving more chances for a reaction to happen. 
 
In contrast, reducing temperature slows down reaction rates. For example, 
milk contains bacteria, which carry out thousands of chemical reactions as 
they live and reproduce.  You store milk and other foods in the refrigerator 
because keeping foods cold slows down those reactions, so your food stays 
fresher longer. 
 
Concentration - another way to increase the rate of a chemical reaction is to 
increase the concentration of the reactants.  Concentration is the amount of 
a substance in a given volume.  For example, adding a small spoonful of sugar 
to a cup of tea will make it sweet.  A larger spoonful will make it sweeter.   
Increasing the concentration of reactants supplies more particles to react.   

 



Catalysts and Inhibitors - Another way to control the rate of reaction is to 
change the activation energy needed.  A catalyst increases the reaction rate 
by lowering the activation energy needed.  Although catalysts affect a 
reaction’s rate, they are not permanently changed by a reaction and are not 
considered reactants.  
 
Many chemical reactions can normally only happen at temperatures that 
would kill living things.  Yet, some of these reactions are necessary for 
life.  The cells in your body contain thousands of biological catalysts called 
enzymes that help these reactions occur at body temperature.  Each one is 
specific to only one chemical reaction.   

 
 
Example: Lactase is an enzyme produced in the small intestine to break down 
lactose, a compound in milk.  People who don’t produce this enzyme get 
severe abdominal pain and nausea after drinking milk or milk 
products.  Lactaid Milk contains the lactase enzyme, so people who do not 
make the enzyme can drink this brand of milk.  This is not a milk allergy! 

 
 
Sometimes it is more useful to slow down a reaction rather than speed it 
up.  A material used to decrease the rate of a chemical reaction is an 
inhibitor.   Inhibitors called preservatives are added to food to prevent 
spoiling. 



 
 
 


