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Cable insulation 

 

Electrical cables carrying large amounts of electricity can potentially overheat and 
catch on fire. To avoid this, they fill the insulation (outer layer) with a flame retardant – 
a chemical that helps to prevent overheating and fires starting. 

A common flame retardant is aluminium hydroxide, Al(OH)3, is a white solid that is 
begins to react at 150 ℃. 

Aluminium hydroxide in cables 

 

Aluminium hydroxide preventing fires 

 

Equations 

aluminium hydroxide  →   aluminium oxide + water 

                  2Al(OH)3(s)       →         Al2O3(s)        +       3H2O(l) 

Observations and Tests 

• If the aluminium hydroxide is left at room temperature nothing happens. A 
reaction only happens if it is heated above 150oC. 

• When the cable heated up and the reaction began, there was no visible sign of 
reaction. 

• After the reaction, the cables were allowed to cool.  If the plastic insulation was 
carefully removed from a portion of the cable, blue cobalt chloride paper turned 
pink when rubbed over the cable. 

• The cables were visibly coated with a fine white solid.  
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The aluminium hydroxide is added to cables early on in their manufacture. It is added to 
the layer of plastic insulating material, and then this layer is heated and moulded to fit 
around the wires. 
 

Cable material  Moulding temperature (℃) 

PVC 

 

180 

Polyethylene 
 

200 

Nylon 

 

80 

 
Explain why aluminium hydroxide is suitable for use in nylon cables but not PVC and 
polyethylene cables.  

Include in your answer: 

• How aluminium hydroxide prevents fires starting. 
• The implications of not incorporating enough aluminium hydroxide 
• How the ability of aluminium hydroxide to stop fires could be impacted during 

moulding of the cables. 

 

 


