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Teacher Guide

Physical Sciences Grade 10 Lesson Notes

Chemical Solutions

 Lesson Notes
During this lesson we will be identifying carbonate and 
sulphate ions.
Sodium sulphate and sodium carbonate are both soluble 
salts. We will use these to see if we can make insoluble 
precipitates and so develop a test for these anions. 
Most of the Group II sulphates and carbonates are 
insoluble and therefore we are able to form precipitates 
of these ions. We will use barium chloride to perform our 
identifi cation tests for carbonates and sulphates.  
Put a solution of sodium sulphate into one beaker and 
a solution of sodium carbonate into another. These 
solutions are identical in appearance. Now add a little 
barium chloride solution to each of the solutions and a 
white precipitate will form in each case. 
This means both the sulphate and the carbonate have 
reacted with the barium chloride to form barium sulphate 
and barium carbonate, both of which are insoluble. 
The next step of the identifi cation test is to add an acid 
to both solutions. Use hydrochloric acid in this test since 
chloride ions are already present in the beaker. You will 
see that the white precipitate remains when the acid is 
added to the barium sulphate but the white precipitate 
of barium carbonate dissolves and bubbles of gas are 
released. 
So now we have a way of testing for sulphate ions – we 
call it the sulphate test.

Sulphate test method
Add barium chloride to a solution of an unknown salt.
If a white precipitate forms and remains in acid, a 
sulphate is present.

The balanced chemical equation for the sulphate test is:
Na2SO4 (aq) + BaCℓ2 (aq)  BaSO4 (s) + 2NaCℓ(aq) 

Now for the sodium carbonate. We add a small quantity 
of dilute hydrochloric acid to the container. The formula 
for sodium carbonate is Na2CO3.The gas that is given off 
must contain carbon and oxygen. We can predict the gas 
will be carbon dioxide or CO2. 

The test to confi rm this gas is carbon dioxide is by 
bubbling the gas through clear limewater. The lime water 
will turn milky in the presence of carbon dioxide.
This gives us a way to identify carbonate ions in solution.

Carbonate test method
Add barium chloride to a solution of an unknown salt. If a 
white precipitate forms, and when an acid is added, the 
precipitate starts to dissolve and releases a gas, then 
a carbonate is present. The gas (CO2) will turn clear 
limewater milky. 

The balanced chemical equations for the carbonate test 
are:
Na2CO3 (aq) + BaCℓ2 (aq)  BaCO3 (s) +2NaCℓ (aq) 
BaCO3 (s) + 2HCℓ  BaCℓ2 (aq) + CO2 (g) + H2O (ℓ)

?  TASK
A solution of barium nitrate is added to a solution 
containing zinc cations but unknown anions. The 
solution forms a white precipitate.
• Write balanced chemical equations to indicate 

what substance this white precipitate could be.
• How would you confi rm the presence of 

sulphate ions in this white precipitate?

Sulphate and Carbonate Tests
This lesson shows how solutions containing sulphate and carbonate ions can be identifi ed. Experiments are conducted 
and balanced chemical equations for these ion exchange reactions are written.

 Lesson Outcomes
By the end of this lesson, you should be able to:
• Describe the tests for the presence of sulphates 

and carbonates
• Write balanced chemical equations to illustrate the 

chemistry that has taken place

 Curriculum Links
LO 1:  Scientifi c Inquiry and Problem-solving Skills
AS 3:  Solving problems
LO 2:   Constructing and Applying Scientifi c 

Knowledge
AS 2:  Applying scientifi c knowledge
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