
Qualitative chemistry 

C3 Topic 1 



• Chemical techniques: an unknown substance 
is reacted with a range of different substances. 
The substance is identified by characteristic 
reactions (e.g. colour or state change) 

• Instrumental techniques: an unknown 
substance is analysed using scientific 
instruments which provide numerical data on 
the substance or its properties 

What is chemical analysis? 

Chemical techniques often destroy the test substance in a reaction, so a large sample 
is needed. This is not the case for instrumental techniques 



• Chemical analysis may be qualitative or 
quantitative: 

 

- Qualitative: any method used to identify 
which chemical substances are present 
(usually chemical techniques) 

- Quantitative: any method used to determine 
the amount of a particular chemical 
substance present (usually instrumental 
techniques) 

Qualitative or quantitative 



• Water often contains dissolved ionic 
compounds, which are made up of cations 
(positive ions) and anions (negative ions) 

 

• To identify an unknown ionic compound, an 
analyst carries out tests for each ion (both the 
anion and cation need to be identified to 
identify the compound) 

Testing for ions 



• The ion tests must give a positive result with 
only one type of ion 
 

• If a test gave a positive result with two or 
more different ions, you would not be sure 
which of those ions was in the compound 

Testing for ions 



Flame tests 

Metal Flame test colour 

Sodium (Na+) Orange-yellow 

Potassium (K+) Lilac 

Calcium (Ca2+) Brick red 

Copper (Cu2+) Blue-Green 

Flame tests can be used to detect some metal cations 



Precipitation reactions 

Cation Symbol Effect of adding NaOH solution 

Aluminium Al3+ (aq) White precipitate (redissolves) 

Calcium Ca2+ (aq) White precipitate 

Copper (II) Cu2+ (aq) Pale blue precipitate 

Iron (II) Fe2+ (aq) Green precipitate 

Iron (III) Fe3+ (aq) Brown (rust) precipitate 

To test for other 
cations, a few drops 
of sodium hydroxide 
solution are added 
to a solution of the 
unknown substance 

Aluminium and calcium ions both form a white 
precipitate. They can be distinguished by adding 

excess sodium hydroxide. The calcium ion 
precipitate remains unchanged but the 

aluminium ion redissolves to form a colourless 
solution 



• When sodium hydroxide solution is added to NH4
+ ions and 

heated gently ammonia gas is produced 
 

• Ammonia has a pungent smell 

• We can test for ammonia using damp red litmus paper. If 
ammonia is present, the litmus turns blue 

 

Identifying ammonium ions (NH4
+) 



• When dilute nitric acid and silver nitrate 
solution are added to halide ions, a precipitate 
forms 

Identifying halide ions 

Halide ion Colour of precipitate 

Chloride (Cl-) White 

Bromide (Br-) Cream/pale yellow 

Iodide (I-) Yellow 

Cl- I- Br- 



• Carbonates react with dilute acids to produce carbon 
dioxide (CO2) 

 

• The CO2 can be identified by testing it with limewater 

• Limewater turns cloudy/milky if CO2 is present 

Identifying carbonate (CO3
2-) ions 



• When hydrochloric acid and barium chloride 
solution are added to SO4

2- ions, a white 
precipitate forms 

Identifying sulphate (SO4
2-) ions 



• These tests form the basis for testing my chemists: 
 

- working in the water industry to check the purity of 
drinking water 

- for the presence of substances in the blood 

 

Why do we test for ions? 


