
Chemistry Section 3.2: Water 
Hard and Soft Water 
 That hard water contains dissolved compounds, usually with calcium and 

magnesium ions. 
 That these calcium ions and magnesium ions dissolved into the water from rocks. 
 That soft water quickly forms a lather with soap and hard water reacts with soap to 

form scum, so more soap is needed to form a lather with hard water than with soft 
water. 

 That there are health benefits to drinking hard water. 
 That hardness can be either temporary or permanent, and that temporary hard 

water can be softened by boiling. 
 That scale can form when temporary hard water is heated. Scale can reduce the 

efficiency of heating systems and appliances (such as kettles). 
 H That when heated, the hydrogencarbonate ions (HCO3–) in temporary hard 

water decompose to produce carbonate ions (CO32–). These bond with calcium 
and magnesium ions and produce insoluble precipitates (scale). 

 That sodium carbonate reacts with calcium and magnesium ions, causing them to 
precipitate out of solution and softening temporary and permanent hard water. 

 That ion exchange columns can soften both types of hard water by replacing the 
calcium and magnesium ions with sodium or hydrogen ions. 

 

Investigating Water Hardness 
 How a titration involving soap solution can be used to work out the hardness of 

different water samples. 
 How to use the results of titrations to draw conclusions about the hardness of 

different water samples. 

Water Quality 

 That humans need water to survive and that the water must only contain low 
levels of contaminants such as salts and microbes for it to be safe for humans to 
drink. 

 That water is treated to make it safe to drink. 
 That there are several stages to water treatment, including filtration and 

sterilisation using chlorine. 
 That water filters containing carbon and silver can be used to filter drinking water 

further. 
 That ion exchange resins can be used to soften water. 
 That adding chlorine and fluoride to tap water can have health benefits, but that 

there are also disadvantages to using them. 
 That pure water can be produced by the distillation of water. 
 That distillation needs lots of energy, so it is very expensive. 


