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TESTS ON SCALE DEPOSITS IN A KETTLE 

 
Section 9  Environmental Chemistry : Water 

 

Section 9.2  Hardness in water 

 

Theory 

 
Temporary hardness in water is caused when calcium hydrogencarbonate or 

magnesium hydrogencarbonate is dissolved in water.  This type of hardness is called 

temporary because it can be removed by boiling the water.  The heat causes the 

formation of insoluble calcium carbonate, which is often referred to as “fur” or 

“scale” and tends to build up in kettles, boilers or hot water pipes. 

                                                heat 
Ca(HCO3)2 (aq)                            CaCO3 (s)  +  CO2 (g)  +  H2O (l) 

 

 

 

Chemicals and Apparatus 

 
8 test tubes 

pvc tubing 

4 one hole rubber stoppers for test tubes 

limewater 

dilute hydrochloric acid  

40% methanoic acid solution or kettle descaler  

vinegar or 5% ethanoic acid solution 

water 
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Procedure 

 
1. Place a small quantity of lime scale in each of four test tubes A, B, C and D.. 

2. Now add 5cm3 of water, dilute hydrochloric acid, 40% methanoic acid or 

kettle descaler  and vinegar or 5% ethanoic acid solution to test tubes A, B, C, 

and D respectively. 

3. Connect each of the four test tubes to a test tube of limewater, to test the gas 

evolved, if any. 

 

Questions relating to the demonstration 
 

1. What causes temporary hardness in water? 

2. Why does calcium carbonate not cause hardness in water? 

3. What gas is evolved in test tubes A, B, C and D during the demonstration? 

4. Is lime scale soluble in water? 

5. What is the chemical name for lime scale? 

6. How could the lime scale be removed faster using the same solution of 

ethanoic acid as in test tube C? 

 

 

 

Teacher Material 

 
When hard water is boiled lime scale builds up inside the kettle and can be scraped off 

easily for this experiment. Most plumbers encounter pipes and boilers with lime scale 

on a regular basis. 

A carbon dioxide sensor could be used instead of limewater to detect the carbon 

dioxide evolved when the acid is added. 
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Extension work 
 

1. Ask a local plumber for small sections of some pipes that have become 

clogged with calcium carbonate deposits.  Get students to examine portions of 

the deposit with a hand lens and test it. 

2. Get a kettle, which has been used to boil hard water over a period of time.  

Use one of the commercially sold de-scalers to remove the lime scale. 

 

Preparation of Reagents: 

 

Dilute aqueous solution of hydrochloric (approximately 2mol l-1) 

In a fume cupboard, add about 200 cm3 of concentrated hydrochloric acid slowly with 

stirring to about 500 cm3 of water and make up to 1 litre. 

 

40% Solution of methanoic acid  

In a fumecupboard, add 40cm3 of concentrated methanoic acid slowly to 40 cm3 of 

water and make up to 100cm3. 

 

Safety Considerations 
• Safety glasses should be worn 

• Eye wash facilities should be available, in case of accidential splashing.  

 

Chemical Hazard notes 
 

Concentrated hydrochloric acid  : Very corrosive to eyes and skin, and its 

vapour is very irritating to the lungs.  
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Methanoic acid  : Corrosive liquid and vapour causing severe eyes, skin and 

respiratory system.  Inhalation can lead to difficulty in breathing and swallowing.  

Very irritant poison if swallowed.  Flammable – forms explosive mixtures with the 

air. 
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Disposal of wastes 

Residual liquid waste should be diluted with excess water and flushed to the foul 

water drain. 

  

Suggested answers to questions 
 

1. What causes temporary hardness in water? 

 

            Calcium hydrogencarbonate or magnesium hydrogencarbonate. 

2. Why does calcium carbonate not cause hardness in water? 

 

            Because it is insoluble in water. 

3. What gas is evolved in test tubes A, B, C and D during the demonstration? 

 

      No gas is evolved in test tube A.  Carbon dioxide is evolved in test tubes B, C  

      and D. 

4. Is lime scale soluble in water? 

   

     No.  Lime scale is insoluble in water. 

5. What is the chemical name for limescale? 

 

      Calcium carbonate. 

6. How could the limescale be removed faster using the same solution of 

methanoic acid or kettle descaler as in  C? 

 

     Heat the test tube after the acid is added. 

. 
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