
 

 
 

TYPES OF REACTIONS IN SOLUTIONS    29 JULY 2014 

 
Lesson Description 

In this lesson we: 

 Identify different types of reactions that take place in aqueous solutions 

 Apply knowledge of solubility to identify unknown ions present in an aqueous solution 

 
Summary 

Types of Reactions 

You should be able to identify the following types of reaction: 

 Ion Exchange Reactions  

 Precipitation Reactions 

 Gas Forming Reactions 

 Acid Base Reactions 

 Electron Transfer Reactions (Redox) 

Solubility of Cations and Anions  

  



 

 
 

Identification of Anions in aqueous solution 

There are some well reliable tests that can be used to identify unknown ions in an aqueous solution: 

1.  Testing for halide ions 

 To an unknown solution add a few drops of silver nitrate solution 

 Add nitric acid  

 If precipitate remains a halide ion was present in the solution 

 Chlorides produce a white precipitate 

 Bromides produce a cream precipitate 

 Iodides produce a yellow precipitate 

Further testing with chlorine water and carbon tetrachloride will confirm which halide is 
present 

2. Testing for sulphate ions 

 To an unknown solution add a few drops of barium nitrate or barium chloride solution 

 Add nitric acid  

 If a white precipitate remains a sulphate is present 

3. Testing for carbonate ions 

If a precipitate forms in the test for halides and sulphate ions and dissolves when acid is 
added a carbonate is present 

You can confirm this finding by collecting the gas and bubbling through clear lime water. 

The clear lime water will turn milky due to the release of carbon dioxide. 
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Identification of Cations in Aqueous Solution 

Some cations can be identified by flame tests. When a solution of an unknown salt is placed in a hot 
blue flame of a Bunsen burner, the colour of the flame changes due to the presence of different 
cations. The following flame colours are positive identifiers of these cations: 

Bright yellow flame  sodium cation 

Red   lithium 

Lillac   potassium 

Orange   calcium 

Green-Blue  copper 

 
Test Yourself 

Question 1 

Which one of the following substances will be most soluble in water? 

A sodium nitrate 

B lead (II) sulphate 

C calcium chloride 

D silver nitrate 

Question 2 

A few drops of hydrochloric acid are added to a solution of sodium bicarbonate. What type of reaction 
will occur? 

A redox reaction 

B ion exchange 

C precipitation 

D gas evolving 

Question 3 

When silver nitrate is added to an unknown solution a cream precipitate forms that remains when 
nitric acid is added to the test tube. What anions are present in solution at the end of the test?  

A bromide ions 

B nitrate ions 

C chloride ions 

D iodide ions 

Question 4 

A few drops of a copper (II) chloride solution are placed in a Bunsen burner flame. What colour will 
the flame appear? 

A  yellow 

B green  

C  pink 

D   orange 

  



 

 
 

Question 5 

An unknown solution forms a yellow precipitate that remains in acid and produces a yellow flame. The 
solution was made by dissolving a salt in water. Which salt was used as the solute? 

A silver iodide 

B sodium iodide 

C sodium chloride 

D potassium iodide 

 
Improve your Skills 

Question 1 

Silver nitrate (AgNO3) reacts with samples of potassium chloride (Sample A), sodium iodide (Sample 
B) and lithium bromide (Sample C) 

a.) Predict what you would observe for each of the samples 

b.)  Write a balanced equation for the reaction that takes place for each sample 

c.) What type of reaction occurs in each sample? 

d.) Identify the insoluble salts that form 

Paula can’t decide if one of the precipitates is cream or yellow. She adds a few drops of carbon 
tetrachloride to the test tube. This organic liquid forms a separate layer. She then adds chlorine water 
and shakes the mixture. The carbon tetrachloride turns pink. 

e.) Which sample did Paula test? 

f.) What substance caused the organic solvent to turn pink? 

g.) What type of reaction occurred? 

h.) Write a balanced chemical equation for the reaction 

Question 2 

Pretty adds a few drops of barium chloride to sample X and sample Y. One of these unknown 
solutions contains sulphate ions. She then adds hydrochloric acid to the mixture. She records her 
observations in the table below: 

Test Sample X Sample Y 

Add a few drops of barium 
chloride  

A white precipitate forms A white precipitate forms 

Add hydrochloric acid The white precipitate dissolves. 
Bubbles of gas are released 

The white precipitate remains 

a.) What conclusion can Pretty make about the anions present in sample X and sample Y? 

b.) Identify the white precipitates formed when barium chloride was added to sample X and 
sample Y 

c.) What type of reaction occurred when barium chloride was added to sample X? 

d.) Write a balanced ionic equation for the reaction of both samples with barium chloride   

e.) What alternative acid could be used if there was no hydrochloric acid available? 

f.) Write a balance each when hydrochloric acid is added to sample X 

  



 

 
 

Question 3 

Write balanced equations for the following and identify the type of reaction.  

a.) When calcium chloride solution is mixed with silver nitrate solution 
b.) Lead (II) nitrate solution reacts with a potassium iodide solution  

 
Links 

 Enter the South Africa Water Game Challenge 2014. Go to www.watergame.co.za and 

register and to get more details. There are great prizes to be won too! 

http://www.watergame.co.za/

