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Experiment I-01  Reactions of Halogens and their compounds

Signatures

Introduction
Halogens are Group VII clements. They are reactive non-metal elements with oxidizing
properties. In this experiment, the chemical properties of halogens and their compounds are being

investigated

Chemicals

0.1 M iron(ID) sulphate 0.1 M potassium iodide solid potassium chloride
chlorine water 0.1 M potassium bromide solid potassium bromide
bromine water 0.1 M potassium chloride solid potassium iodide
fodine in potassium iodide trichloromethane concentrated sulphuric acid

1 M sodium hydroxide 0.1 Misilver nitrate concentrated phosphoric acid
1 M hydrochloric acid concentrated aqueous ammeonia 1 M potassium dichromate

lead(IT) ethanoate test paper
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Form 7 Chemistry Practical

Experiment 7:
Reactions of Halogens and their compounds

Introduction                                                     

Halogens are Group VII elements (p-block) and they are reactive non-metals with oxidizing properties.  In this experiment, the chemical properties of halogens and their compounds are being investigated.
Chemicals

	0.1M iron(II) sulphate
	0.1M potassium chloride
	solid potassium chloride

	chlorine water
	0.1M potassium bromide
	solid potassium bromide

	bromine water
	01.M potassium iodide
	solid potassium iodide

	iodine in potassium iodide
	trichloromethane
	concentrated sulphuric acid

	1M sodium hydroxide
	0.1M silver nitrate
	concentrated phosphoric acid

	1M hydrochloric acid
	concentrated aqueous ammonia
	1M potassium dichromate

	lead (II) ethanoate test paper
	
	


Apparatus
	test tube
	delivery tube with rubber cork
	rubber cork

	test tube rack
	test tube holder
	pH paper and chart

	dropper
	spatula
	aluminium foil

	glass rod
	matches
	


Safety precautions
All acids and alkali are corrosive. Bromine and potassium iodide are harmful. Potassium dichromate is toxic.

Procedures
A.
Reactions of Halogens with Iron(II) compounds

1.
Put about 2cm3 of 0.1M iron(II) sulphate solution into a test tube.

2.
Add some chlorine water into the iron(II) solution using a dropper. Shake and observe. Add more chlorine water until there is no more changes.

3.
Record the observation in Table 1.

4.
Repeat steps 1 to 3 using bromine water and iodine solution instead of chlorine water.

B.
Reactions of Halogens with Alkalis

1.
Put about 1cm3 of chlorine water into a test tube.

2.
Add 1M sodium hydroxide solution into the test tube with a dropper. Shake and observe any changes. Continue to add more sodium hydroxide until there is no further changes.

3.
Record the observation in Table 2. Do not discard the solution.

4.

Add 1M hydrochloric acid into the test tube using a dropper. Shake and observe any changes. Add more hydrochloric acid until there is no further changes. Record any changes.

5.
Repeat steps 1 to 4 using bromine water and iodine solution instead of chlorine water.

C.
Reactions of Halogens with Halides

1.
Put 2cm3 of 0.1M potassium halide (but not chloride) solution into a test tube.

2.
Add some chlorine water into the test tube and shake. Add more chlorine water until there is no more changes.

3.
If there is a change, add 2cm3 of trichloromethane into the test tube and shake.

4.
Record the observations in Table 3.

5.
Repeat steps 1 to 4 using another halide solution but not chloride.

6.
Repeat step 1 to 5 using bromine and iodine successively instead of chlorine, also change the potassium halide solutions to the appropriate halide solutions.

D.
Reactions of Halides and Silver nitrate solution

1.
Put about 1cm3 of 0.1M potassium chloride solution into a test tube.
2.
Add 0.1M silver nitrate solution into the test tube using a dropper until there is no further 
changes.

3.
Record the observation in Table 4. Do not discard the solution.

4.
Repeat steps 1 to 3 using potassium bromide and potassium iodide solutions instead of 
potassium chloride solution.

5.
Wrap the test tubes with aluminium foil. Label the test tubes as A, B and C.

6.
Repeat steps 1 to 4 again with another three test tubes.

7.
Add concentrated ammonia solution to the test tubes with a dropper until there is no further 
changes.

8.
Record any observable changes in Table 4.

9.
Repeat steps 1 to 4 again. Leave the test tubes under sunlight for at least 15 minutes.

10.
Compare the mixtures with test tubes A, B and C.

11.
Record the observation.

E.
Reactions of Halides and Concentrated acids

1.
Add one spatula of solid potassium chloride into a test tube.
2.
Add about 1cm3 of concentrated sulphuric acid into the test tube using a dropper.
3.
Warm the test tube gently with a Bunsen flame. (Never point the mouth of the test tube to 
anybody!)
4.
Record the observation in Table 5.

5.
Identify any gases evolved with appropriate tests. There may be a mixture of gases. Possible 
gases are hydrogen halides, halogens, sulphur dioxide and hydrogen sulphide. You may use 
the delivery tube provided for testing the gases.

6.
Repeat steps 1 to 5 with potassium bromide and potassium iodide respectively instead of 
potassium chloride.

7.
Repeat steps 1 to 6 with concentrated phosphoric acid instead of concentrated sulphuric acid. 
Record the results in Table 6.

Results

A.
Reactions of Halogens with Iron(II) compounds


Table 1

	
	Reaction with FeSO4(aq)

	Chlorine water
	

	Bromine water
	

	Iodine solution
	


B.
Reactions of Halogens with Alkalis


Table 2

	
	Reaction with 1M NaOH(aq)
	Reaction with 1M HCl(aq) in turn

	Chlorine water
	
	

	Bromine water
	
	

	Iodine solution
	
	


C.
Reactions of Halides with Halogens


Table 3

	
	Chlorine water
	Bromine water
	Iodine solution

	Reaction with

KI(aq)
	
	
	--

	Addition of

trichloromethane
	
	
	--

	Reaction with

KBr(aq)
	
	--
	

	Addition of

trichloromethane
	
	--
	

	Reaction with

KCl(aq)
	--
	
	

	Addition of

trichloromethane
	--
	
	


D.
Reactions of Halides with Silver nitrate solution


Table 4

	
	KCl(aq)
	KBr(aq)
	KI(aq)

	Reaction with

AgNO3(aq)
	
	
	

	After leaving in darkness
	
	
	

	After leaving 

under sunlight
	
	
	

	Addition of

NH3(aq) in turn
	
	
	


E.
Reactions of Halides with Concentrated acids


Table 5

	
	With conc. H2SO4
	Tests for gases
	Gas evolved

	KCl(aq)
	
	
	

	KBr(aq)
	
	
	

	KI(aq)
	
	
	


Table 6

	
	With conc. H3PO4
	Tests for gases
	Gas evolved

	KCl(s)
	
	
	

	KBr(s)
	
	
	

	KI(s)
	
	
	


Questions

1.
What can be deduced from the results of part A?

2.
Write all chemical equations occurred in part B. (Ionic equations are NOT accepted.)

3.
From the results of part C, arrange the halogens in descending order of oxidizing power. Give brief explanations.

4.
Write all chemical equations occurred in part D. (Ionic equations are NOT accepted.)
5.
What did sunlight do to the precipitates formed in part D?

6.
Write all chemical equations for the reactions occurred with conc. H2SO4 in part E.


(Ionic equations are NOT accepted.)
7.
Write all chemical equations for the reactions occurred with conc. H3PO4 in part E.


(Ionic equations are NOT accepted.)
8.
What are the similarities and differences between concentrated sulphuric acid and concentrated phosphoric acid in the reaction with potassium halides?
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