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Displacement of halides
Aims

In this activity students will:

· make observations on reactions of halogens

· determine the reactivity of the halogens

· look at hazard symbols to decide what they mean

· suggest safety precautions for using Group 7 elements.

Students will be working scientifically to:

· evaluate risk

· interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.

Students will be using the following literacy skills: 

· attention to the ‘rules’ of the particular form of writing (e.g., news article, scientific report).

Teacher notes 

· Halogen displacement can be demonstrated by adding 0.1 % solutions of chlorine water, bromine water, and iodine water to 0.1 M solutions of potassium chloride, potassium bromide, and potassium iodide in turn, in test tubes. Colour changes will indicate a displacement reaction has occurred, as the colour of the displaced halogen element will be observed. Further clarification of the procedure can be found from the Nuffield foundation website by searching ‘reactions of aqueous solutions of the halogens’. It is advisable to carry this out in a fume cupboard. There is some possibility of allowing students to do this practical in dimple trays but access to multiple fume cupboards would be needed. This practical is usually used with KS4 or KS5 students, so if this were to be used with KS3 students, the capability of your students should be considered and the procedure fully risk assessed. 

· Students need to be able to identify risks and suggest how to prevent these. 

· Secure students need to be able to discuss how they would control specific risks, and where they can find information about chemicals and their risks. They have been provided with a mock risk assessment grid to complete to let them gain experience in evaluating risks for a series of chemicals. 

· Students could be provided with CLEAPSS Student Safety Sheets to look at whilst completing this activity to allow them to see the scale of information produced in a risk assessment and to compare this to the type of comments they have written in their work.

Answers 

Task 1

	Halogen water used
	Observations when added to potassium chloride solution
	Observations when added to potassium bromide solution
	Observations when added to potassium iodide solution

	chlorine water
	No reaction should be observed.
	A yellow/brown colour should be seen – this is the colour of the displaced bromine.
	A brown colour should be seen – this is the colour of the displaced iodine.

	bromine water
	No reaction should be observed.
	No reaction should be observed.
	A brown colour should be seen – this is the colour of the displaced iodine.

	iodine water
	No reaction should be observed.
	No reaction should be observed.
	No reaction should be observed.


1
A reaction where a more reactive element displaces a less reactive element from a compound.

2
Any three from: gases produced/fizzing, colour change, temperature change, reactants used up, new substance appears.

3
colour change

4
(most reactive) chlorine, bromine, iodine
Chlorine could displace both the other halogens, so is more reactive than bromine and iodine. Bromine could displace iodine, so is more reactive than iodine.

Extension

1
chlorine water + potassium bromide → potassium chloride + bromine 
chlorine water + potassium iodide → potassium chloride + iodine
bromine water + potassium iodide → potassium bromide + iodine

2
No because fluorine is above chlorine in Group 7. Reactivity decreases down Group 7, 
therefore fluorine will be more reactive than chlorine. So chlorine will not react with 
lithium fluoride, as it will not displace the fluorine.

Task 2

1
Students should have filled in the table with information similar to that shown in the table below:

	Group 7 element
	Hazard symbol
	Description of hazard

	chlorine
	toxic
	Causes serious illness or possibly death, usually through ingestion.

	bromine
	corrosive



toxic

	Causes burns to skin and will damage surfaces.

Causes serious illness or possibly death, usually through ingestion.

	iodine
	harmful
	Can cause severe illness.


2
Students should have covered the following points:

· Use a fume cupboard (to remove toxic gases).

· Wear eye protection (to prevent chemicals that could cause burns getting into eyes).

· Avoid contact with substances (to prevent substances entering the body).

· Students may have said wear gloves/lab coats (to protect skin and clothes from burns).

Extension 


An example of a completed grid is shown below.

	Hazard assessment for halogen displacement reactions

	Hazardous substance
	Who is at risk from this substance?
	Safety measures needed when using this substance
	Actions needed if injury/contact with hazardous substance occurs

	chlorine
	People carrying out the practical;

people nearby as gas spreads
	Use a fume cupboard
	· get fresh air

· seek medical attention

· inform technician

	bromine
	People carrying out the practical;

people nearby as gas spreads
	Use a fume cupboard

Wear gloves and eye protection
	· get fresh air

· seek medical attention

· wash spills off skin immediately

· inform laboratory technician

	iodine 
	People carrying out 

the practical
	Wear gloves and eye protection
	· seek medical attention

· wash spills off skin immediately

· inform laboratory technician


Support sheet 

The accompanying support sheet contains a table that lists hazards and their descriptions to support students with recording their observations of the demonstration. 

Technician Notes

Safety

Note that the Hazcards for chlorine, bromine, and iodine contain safety information for both the halogen and the halogen water.

· Technicians should wear chemical splash-proof eye protection when preparing solutions.

· Warn asthmatics not to breath in acidic gases.

· Chlorine water is low hazard, chlorine is toxic.

· Bromine water is harmful, bromine is very toxic.

· Iodine is harmful.

Equipment and materials

· eye protection
· test-tube rack

· 10 test tubes

· bungs to fit test tubes

· six plastic pipettes

· 10 cm3 of 0.1 % (w/v) chlorine water (with harmful label) (CLEAPSS Hazcard 22)

· 10 cm3 of 0.1 % (w/v) bromine water (with harmful label) (CLEAPSS Hazcard 15)

· 0.1 M iodine solution (CLEAPSS Hazcard 54)

· half a test tube of 0.1 M potassium chloride
· half a test tube of 0.1 M potassium bromide
· half a test tube of 0.1 M potassium iodide
· three 2-cm strips of universal indicator paper 
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