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Types of Chemical Reactions 

There are literally thousands of different chemical reactions.  It would be impossible to 

memorize them all.  However, most chemical reactions fit into five major categories.  

Understanding these categories of reactions can help you predict how compounds will react 

and what products will form. 

1. Synthesis 

A synthesis reaction is a type of chemical reaction in which two or more different substances 

(elements or compounds) combine and form one compound.  Synthesis means “putting 

together”.  You can recognize a synthesis reaction because two or more reactants form only 

one product.  The general format of a synthesis reaction is shown below. 

 

 

For example, hydrogen (H2) reacts with oxygen (O2) to form water (H2O): 

 

2. Decomposition 

In a decomposition reaction, one compound breaks down into two or more simpler 

substances.  Notice that decomposition is the reverse of synthesis.  You can recognize a 

decomposition reaction because one reactant forms two or more products.  The general 

format of a decomposition reaction is shown below. 

 



 

For example, water (H2O) decomposes into hydrogen (H2) and oxygen (O2) when exposed to 

electricity: 

 

3. Single Replacement 

In a single replacement (also called single displacement), one element replaces another 

element in a compound.  In this type of reaction, an element and a compound react to form a 

different element and a different compound.  The general format of a decomposition reaction 

is shown below. 

 

 

For example, the reaction between iron (Fe) and copper sulfate (CuSO4) is an example of a 

single replacement reaction: 

 



4. Double Replacement 

In a double replacement (also called double displacement), the positive ions in two 

compounds switch places, forming two new compounds.  In this type of reaction, two 

compounds react and form two new compounds.  The general format of a double replacement 

reaction is shown below. 

AB  +  CD    CB  +  AD 

 

For example, the reaction between magnesium oxide (MgO) and calcium sulfide (CaS) is an 

example of a double replacement reaction: 

 

5. Combustion 

Combustion is a chemical reaction in which a substance reacts with oxygen and releases 

energy.  This energy usually is released as thermal energy and light energy.  For example, 

burning is a common combustion reaction.  The general format of a combustion reaction of a 

hydrocarbon (compound made of hydrogen and carbon) is shown below.  The products of the 

combustion of a hydrocarbon are always CO2 and H2O. 

CxHy  +  O2    CO2  +  H2O 

For example, the burning of fossil fuels, like methane (CH4) produces carbon dioxide (CO2) and 

water vapor (H2O): 

 



Summary Questions 

1. Read the descriptions below.  Then write the type of reaction that matches each description. 

 

2. Examine the diagrams below.  Then identify the type of reaction that each set of symbols represent. 

 

3. Classify each chemical reaction by writing the reaction type in the blank to the left.  Then, balance the equation. 

 


