
Ion Identification Problems
Worksheet
Separate Science - Chemistry - Key Stage 4

C8 Chemical Analysis

Mr Robbins
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1. A student carried out a series of tests on a group of unknown compounds. The results are 
summarised in the table below. Identify each compound from the test results and write the 
balanced chemical formula.
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Compound Flame test Addition of 
sodium 
hydroxide

Addition of 
silver nitrate

Addition of acid Addition of 
barium chloride

A Crimson No visible 
change

Yellow 
precipitate

No visible 
change

No visible 
change

B No visible 
change

Brown 
precipitate

White 
precipitate

No visible 
change

No visible 
change

C Lilac No visible 
change

No visible 
change

Gas produced. 
Turned 
limewater 
cloudy

No visible 
change

D No visible 
change

White 
precipitate that 
dissolves in 
excess

No visible 
change

No visible 
change

White 
precipitate



2. Give all the positive tests expected from the following compounds

a. MgCO3

b. CuSO4 
c. CaCl2
d. Na2SO4

e. FeBr2

f. FeI3

3. Why do we often add acid before adding our reagent to test for anions?
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Answers
1.
A. Lithium Iodide. LiI
B. Iron(III) chloride. FeCl3
C. Lithium carbonate. Li2CO3

D. Aluminium Sulfate. Al2(SO4)3  

2. 
a. White precipitate with sodium hydroxide. Gas released on addition of acid which turns limewater 

cloudy.
b.  Green flame test. Blue precipitate with sodium hydroxide. White precipitate with barium chloride.
c. Orange-red flame test. White precipitate with sodium hydroxide. White precipitate with silver nitrate.
d. Yellow flame test. White precipitate with barium chloride.
e. Green precipitate with sodium hydroxide. Cream precipitate with silver nitrate.
f. Brown precipitate with sodium hydroxide. Yellow precipitate with silver nitrate.

3. To remove the carbonate impurity which can ruin the outcome.
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Flame tests
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Ion Colour of flame

Potassium

Lithium

Sodium

Calcium

Copper
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Substance Ion formula Colour  of 
precipitate with 
NaOH

Copper Cu2+

Iron (II) Fe2+

Iron (III) Fe3+

Aluminium Al3+

Calcium Ca2+

Magnesium Mg2+

Cations with sodium hydroxide

* Dissolves in 
excess sodium 
hydroxide



Testing for halide ions
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Halide ion Colour of 
precipitate

Cl-

Br-

I- 



Example problem
A common fungicide used on grapes is made from two 
compounds mixed together. Below is the outcome of some tests 
on one part of the the mixture. Identify the two ions present.
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Test Result

Add sodium hydroxide 
solution

Blue 
precipitate

Add dilute hydrochloric 
acid and barium 
chloride solution

White 
precipitate



Partially complete problem
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The other compound is expected to be sodium carbonate. 
Outline two laboratory tests that could be carried out to 
determine if it was in fact sodium carbonate. Include any 
observations you would make.  [4 marks]



Independent task
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1. A chemist has found a sample of white powder that is unlabelled. 
To identify they carry out the following tests and record the results 
in the table below. Name the compound and write its chemical 
formula.

Test Observation

Flame test Orange-red

Addition of sodium hydroxide White precipitate

Addition of nitric acid and silver 
nitrate 

Cream precipitate



Independent task
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2. A student was using a sample of potassium bromide to 
practice testing for the presence of bromide ions. They 
followed the following method:
● Place 5 cm3 of sample into a boiling tube
● Add silver nitrate solution dropwise
● Observe the precipitate colour formed

a) What step is missing from the method?
b) What would be the outcome of the test if the potassium 

bromide was pure?



Independent task

3. A compound is tested with sodium hydroxide and gives a brown precipitate. A 
second sample is tested with nitric acid and silver nitrate and gives a yellow 
precipitate. Name the compound and write the chemical formula.
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Independent task
4. A student has a sample of unknown solid compound. They 
add water to make a solution and perform the following 
tests recording their observations.
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Test Observation

Addition of acid No visible change

Addition of sodium 
hydroxide

White precipitate forms 
which does not dissolve 
when excess is added

Addition of hydrochloric acid 
and barium chloride

White precipitate forms

Addition of nitric acid and 
silver nitrate

No visible change

a) The student believes the 
sample to be 
magnesium sulfate. 
Could their conclusion 
be  correct? Give a 
reason [3]

b) Their friend thinks it is 
calcium sulfate. State a 
laboratory test which 
would decide who is 
correct and the 
observations you would 
expect. [3]


