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Chemistry: 6. Water 

Please remember to photocopy 4 pages onto one sheet by going A3→A4 and using back to back on the photocopier 

 Syllabus 

OC14  Use cobalt chloride paper or anhydrous copper sulfate to test for water 

 

OC30  Conduct a qualitative experiment to detect the presence of dissolved solids in water samples, and test water 

 for hardness (soap test) 

 

OC31  Understand that some dissolved compounds, including compounds of calcium, cause hardness in water, and 

 that water hardness can be removed using an ion-exchanger 

 

OC33  Describe the processes involved in the treatment of water supplied to domestic consumers 

 

OC34  Investigate the de-composition of water by electrolysis; recall the composition of water 

 

 Student Notes 

Tests for water 

1. Water turns blue cobalt-chloride paper pink 

2. Water turns anhydrous copper sulphate from white to blue (‘anhydrous’ means ‘containing no water’). 

 

 

 

To detect the presence of dissolved solids in water samples 

Pour a water sample into a beaker and boil allow the water to boil off. 

The dissolved solids will remain on the sides of the glass and on the bottom of the beaker. 

 

 

Water hardness 

 

 

 

 

 

 

 

 

To test water for hardness 

Hard water causes scum and requires a large volume of soap to form a lather, so to check for hard water simply add 

soap and see if it forms a lather. 

 

 

 

 

 

 

 

 

Removal of hardness 

 

 

 

The ion exchanger works by replacing the ions that cause hardness with ions that don’t cause hardness e.g. sodium 

ions    

 

 

 

 

 

 

Advantages of hard water Disadvantages of hard water 

Good source of calcium for strong bones and 

teeth 

Limescale blocks pipes and reduces 

efficiency of kettles, washing machines. 

Most prefer the taste of hard water Wastes soap and leaves a scum which can be 

difficult to remove from clothing. 

Hard water does not easily form lather with soap 

Soft water easily forms lather with soap 

Hardness in water is caused by dissolved compounds, particularly compounds of calcium and magnesium 

Water hardness can be removed using an ion-exchanger 
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Water treatment 

 

Water is treated at a waterworks to make it fit to drink.  

There are five stages: 

1. Screening – removes large debris by passing water through a wire mesh 

2. Settling – aluminium sulphate is added to the water. It makes the particles stick together and settle on the bottom. 

3. Filtration –very small dirt particles are removed through filtration. 

4. Chlorination – Chlorine added to kill germs (‘sterilising’/ ‘disinfecting’) 

5. Fluoridation – In Ireland fluorine is added to the water to prevent tooth decay. 

  (Make up your own acronym for the five stages) 

 

 

 

The composition of water 

1. Water is composed of hydrogen and oxygen 

2. There are two parts hydrogen for every one part oxygen 

3. The chemical symbol for water is H2O 

 

 

 

Electrolysis of water 

 

Electrolysis is the splitting up of a compound by passing electricity through it 

 

 

 

 

 

To investigate the de-composition of water by electrolysis 

 

1. Set up as shown (the apparatus is known as a Hoffman Voltameter) 

Pure water is a poor conductor of electricity so a little dilute sulphuric 

acid can be added. 

2. Notice that the gases formed are in the ratio 2:1 

3. Test for Hydrogen (it burns with a ‘pop’). 

4. Test for oxygen (it relights a glowing splint). 

Electrolysis of water splits water into hydrogen and oxygen  
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Exam Questions 

1. [2010 OL] [2006 OL]  

Water is a compound composed of two elements. 

(i) Name these two elements.  

(ii) Name a chemical that can be used in a laboratory to test for the presence of water.  

(iii)What colour change is noticed in this test for water?  
 

 

 

Water Hardness 

2. [2008 OL] 

The diagram shows an apparatus set up to investigate water hardness. 

One test tube has hard water while the other has soft water. 

Study the diagram and answer the questions which follow.  

(i) Why is it necessary to use the same amount of water in each test tube and to add the same 

volume of soap solution to each test tube? 

(ii) When both tubes were shaken a lather formed in test tube A but not in test tube B. 

What does this tell you about the water in test tube A? 

(iii) Name an element whose compounds contribute to hardness in water. 

 

 

3. [2010 OL] 

Some elements form compounds that dissolve in water to cause hardness.  

(i) Name an element whose compounds dissolve in water to cause hardness. 

(ii) How can hardness be removed from water? 

(iii) The same volume of two water samples A and B were tested with soap flakes to test for hardness.  

The number of soap flakes needed to form a lather was measured. 

The number of soap flakes added to each water sample was 

recorded in the table. 

Which sample A or B had the most hardness? 

 

 

4. [2010] 

Hard water in test tube A was heated and some water evaporated from it and 

condensed in test tube B. Is the water in test tube B hard or soft? 

Give a reason for your answer. 
 

 

 

 

 

 

5. [2009] 

(i) State how to test water to confirm the presence of hardness?  

(ii) Name a metallic element some of whose compounds cause hardness in water.  

(iii) Give one effect of hard water.  

 

6. [2007] 

Flask A contains hard water. Some of this water was poured into the tube containing an ion 

exchange resin. 

The water that passed through the ion exchange resin was collected in flask B. 

(i) Describe a test that you could perform on water samples from flask A and from flask B to 

compare their hardness? 

(ii) What result would you expect from this test? 

(iii) What causes hardness in water? 

 

 

 

 

Water sample Number of soap  

flakes added 

A 8 

B 25 
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Water Treatment 

7.  [2008 OL] 

Water supplied to domestic consumers is treated. 

(i) What name is given to the treatment used to remove large floating debris from the water? 

(ii) What name is given to the treatment used to help prevent tooth decay? 

 

8. [2010 OL] 

Water is treated before it is supplied to our homes. 

Complete the statements below. 

(i) Germs and bacteria are killed by adding _______________ . 

(ii) Floating materials are removed by ____________________ . 
 

9. [2007][2010] 

Water supplied to domestic consumers has undergone five or more different processes in a water treatment plant. 

Name one of the processes carried out on water in a treatment plant. 

Give a reason why the treatment that you have named is carried out. 

 

 

 

Electrolysis 

10. [2006 OL] 

The diagram shows an arrangement of apparatus suitable for the electrolysis of 

acidified water. 

Name the gas produced at the electrode X and state a test for this gas. 

 

 

 

 

 

 

 

 

11. [2009 OL] 

The apparatus on the right can be used to decompose water by electrolysis. 

Acid is added to the water to allow an electric current to flow through the water. 

Answer the following questions about the electrolysis of water. 

(i) Hydrogen gas is collected at A. What test could you carry out in the laboratory to 

show that this gas is hydrogen? 

(ii) Name the gas collected at B. 

 

 

 

 

12. [2010] 

The diagram shows an apparatus used to decompose water by passing an 

electric current through it.  

The volumes of gases released by this process can be measured as shown. 

 

(i) Name the process which decomposes a substance when electric current is 

passed through it.  

(ii) Why is a small amount of sulphuric acid added to the water?  

(iii)Name gas A and give a test to confirm your answer.  

(iv) Name gas B and give a test to confirm your answer.  

(v) Water is a compound formed by the chemical combination of elements A and 

B. In what proportion do A and B combine to form water?  
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13. [2006] 

The diagram shows the electrolysis of water. 

(i) Why is some acid added to the water? 

(ii) Give a test for gas A. 

(iii) The volume of gas A is twice that of gas B. 

What does this tell us about the composition of water? 
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Exam Solutions 

1.  

(i) Hydrogen / H  

Oxygen / O 

(ii) (Anhydrous) Copper sulphate // Cobalt chloride:  

(iii)White to blue           //  blue to pink 
2.  

(i) Fair test / all the same  

(ii) Soft water 

(iii) Calcium (Ca), magnesium (Mg), iron (Fe)  

3.  

(i) Calcium / magnesium  

(ii) Ion exchange / softener / washing soda  

(iii)B 

4. Soft; the dissolved substances which are responsible for water hardness remained in A.  
5.  

(i) test: add soap  

(ii) Calcium/ magnesium/ iron/ aluminium 

(iii) scum forms/ a lot of soap needed to form a lather / limescale in kettles/ limescale in washing machines/ limescale 

in hot water pipes/ blocks pipes/ wastes soap/ source of calcium/ good for brewing/ may reduce heart disease/ 

limescale...  

6.  

(i) Add soap and shake  

(ii) Water in flask A (hard water) does not form a lather easily with soap / forms a scum with soap.  

Flask B contains water that forms a lather easily with soap/ does not form a scum with soap/ contains soft water. 

(iii) Compounds of calcium (magnesium)/ calcium or magnesium ions (salts). 

 

7.  

(i) Screening   

(ii) Fluoridation  

8.  

(i) Chlorine / ozone  

(ii) Screening 
9. Screening: takes out large solids  

Settling: solids sink  

Filtration: solids are removed  

Chlorination: to kill bacteria (microbes)  

Fluoridation: help prevent tooth decay  

10. Hydrogen. It burns (ignites) with a “pop”. 

11.  
(i) j Hydrogen burns with a pop 

(ii) Oxygen 

12.  

(i) Electrolysis  

(ii) It increases the conductivity  

(iii)Oxygen – it relights a glowing splint. 

(iv) Hydrogen – it burns with a pop. 

(v) A:B = 1:2 
13.  
(i) It helps to improve electrical conductivity/ water is a poor conductor 

(ii) It burns with a ‘pop’.  

(iii) Two hydrogen atoms to one oxygen atom/ H:O = 2:1/ twice as much hydrogen as oxygen. 
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Other Test Questions 

1. What is water made from? 

 

2. Give four characteristics of water. 

 

3. Describe a laboratory experiment to detect the presence of dissolved solids in water samples. 

 

4. Give one advantage and one disadvantage of hard water. 

 

5. (i) Describe with the aid of a labelled diagram how you would compare three different water sources for hardness. 

(ii) List two variables involved in an investigation to test for water hardness: 

(iii) What variable would you change and what variable would you expect to change a result: 

(iv) How would you ensure that the investigation was fair? 

 

6. What dissolved compounds cause hardness in water? 

 

7. Name one method used to remove ‘hardness’ from water. 

 

8.  

(i) How would you test a water sample to see if it was hard or soft? 

(ii) Name a substance used to remove the hardness from water: 

(iii) Give one cause of hardness in water: 

(iv) Explain the term ‘hard water’. 

 

 

9. The following results were obtained from an experiment to test for hardness by adding soap flakes to three 

different water samples. 

Water Sample Number of soap flakes 

A 14 

B 1 

C 7 

 

(i) Which sample is most likely from a limestone area? 

(ii) Which sample is most likely distilled water? 

(iii) How would a student ensure this was a fair test? 

(iv) Give the name or formula of a substance that causes hardness in water. 

 

10. Fill in the missing stages of the treatment of water and state the function of each of the five stages.  

Screening  =>           =>  Filtration  =>        => Fluoridation 

 

11. Describe the processes involved in the treatment of water supplied to domestic consumers. 

 

12.  
(i) Name the apparatus used to split water into its constituent parts. 

(ii) Describe an experiment to investigate the de-composition of water by electrolysis. 

(iii) What happens to water during electrolysis? 

 

13.  
(i) What is the process to split water into its two elements called? 

(ii) Two gases are produced in this process, Name them: 

(iii) Why is there twice as much of one of these gases produced? 

(iv) Why is a small amount of sulphuric acid added to the water at the beginning of the experiment? 

(v) What material is used to make the electrodes used in this electrolysis of water? 

(vi) Name the other liquid added to water during this experiment. 

 

 

 

 
 


