
 

 
 

TYPES OF REACTIONS IN AQUEOUS SOLUTIONS   22 JULY 2013 

Lesson Description 

In this lesson we: 

 Consider types of reactions taking place in water 

 Discuss ion exchange and electron transfer reactions 

 Investigate solubility rules and the identification of ions 

 Answer questions involving aqueous solutions 

Key Concepts 

Recap: Aqueous solutions – dissolved in water 
Ionic compounds form ions (charged particles) 
 

Ion Exchange Reactions  
 
Positive ions exchange their respective negative ions due to a driving force. 
Ion exchange reactions can be represented by: 
 

AB(aq) +    CD(aq)        AD    +     CB 
 

Precipitation Reactions 

Ions in solution react to form a new substance that is insoluble – form a solid precipitate. 
Driven by the formation of a precipitate. 
 
E.g.   Na2CO3(aq)   +   CuCl2(aq)   CuCO3(s)     +   2NaCl(aq)  

 

 
 

Gas Forming Reactions 

Similar to precipitation reactions but instead of a precipitate forming, a gas is formed instead.  
Driven by the formation of a gas. 
 
E.g.   Na2CO3(s)   +   2HCl(aq)    CO2(g)     +   2NaCl(aq)   +  H2O(ℓ) 
 

Acid Base Reactions 

Acid-base reactions take place between acids and bases.  
In general, the products will be water and a salt (i.e. an ionic compound).  
 
E.g.   NaOH(aq)   +    HCl(aq)  NaCl(aq)  +   H2O(ℓ) 
 
E.g.   Mg(OH)2(aq)   +    H2SO4(aq)     MgSO4(aq)  +   2H2O(ℓ) 
 
Driven by the transfer of protons H

+
 ions 

 
To help you identify each type of reaction: 

 An ion-exchange reaction involves the swopping or exchange of ions.  
Look for similar ions on each side of the equation. 

 Precipitate reactions are ion-exchange reactions in which a precipitate forms.  



 

 
 

Look for a solid in the products. 

 Gas forming reactions are ion-exchange reactions in which a gas is formed.  
Look for a gas in the products. 

 Acid-base reactions are ion-exchange reactions in which an acid reacts with a base.  
Look for known acids and bases and hydroxide ions and water. 

 

Electron Exchange Reactions  

Redox reactions  
Reduction – substance has gained electrons – been reduced 
Oxidation - substance has lost electrons – been oxidised 
Driven by the transfer of electrons 
 
How can you tell? 
Look at the charge on each ion involved in the reaction. 

 If it has become more negative – gained electrons – reduction. 

 If more positive – lost electrons – oxidation 

Demonstration 

To investigate the solubility and tests for anions.  
 
Table of Solubility rules 

 
 



 

 
 

 
Flow chart adapted from www.everythingscience.co.za 

Questions 

Question 1 

Identify the type of reaction below. 
a.) KOH(aq)   +    HCl(aq)  KCl(aq)  +   H2O(ℓ) 
b.) KCl(aq)   +   AgNO3(aq)   AgCl(s)   +   KNO3(aq) 
c.) K2CO3(s)   +     2HCl (aq)  CO2(g)    +   2KCl (aq)   +   H2O(l) 

 

Question 2 

Silver nitrate (AgNO3) reacts with potassium chloride (KCl) and a white precipitate is formed. 
 

a.) Write a balanced equation for the reaction that takes place. Include the state symbols. 
b.) What is the name of the insoluble salt that forms? 
c.) Which of the salts in this reaction are soluble? 

Question 3 

Barium chloride reacts with sulphuric acid to produce barium sulphate and hydrochloric acid. 
a.) Write a balanced equation for the reaction that takes place. Include the state symbols. 
b.) Does a precipitate form during the reaction? 
c.) Describe a test that could be used to test for the presence of barium sulphate in the products. 

Question 4 

Write balanced equations for the following and identify the type of reaction.  Include state symbols. 
a.) When calcium chloride solution is mixed with silver nitrate solution, a white precipitate (solid) 

of silver chloride appears. Calcium nitrate (Ca(NO3)2) is also produced in the solution. 
b.) Lead (II) nitrate solution reacts with a potassium iodide solution to form a precipitate (solid) of 

lead iodide while potassium nitrate remains in solution. 

Links 
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Unknown salt 
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