Chapter 26 – Metals and Non-Metals
Elements can be classified as metallic (metals) and non-metallic (non-metals).
The periodic table contains a ‘steps of stairs’ which classifies the elements as metallic or non-metallic.
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Examples of metallic elements include Lithium, Sodium and Magnesium. 
Examples of non-metallic elements include Nitrogen, Oxygen and Helium. 
Note: Hydrogen is in Group I, the Alkali Metals, but it is not considered a metal – therefore it is positioned above the alkali metals in the periodic table. 
Important to note – metals lose electron(s) during chemical bonding. For example, magnesium (metal) gives away two electrons to oxygen (non-metal) to form Magnesium Oxide (MgO)
Properties of Metals 
· Metals are lustrous (shiny) - they are used in jewellery 
· Metals are ductile – they can be stretched into wires for example copper wires 
· Metals are malleable – they can be beaten into various shapes, for example panel beaters have to beat the steel in a crashed car back into shape 
· Metals are good conductors of heat and electricity
· Metals are strong and can support a heavy load
Properties of Non-Metals 
· Non-metals are not good conductors of heat or electricity 
· Many non-metals are gases 
· Non-metals tend to gain electrons during chemical bonding 
Alloys 
An alloy is a mixture of metals. 
Examples of alloys; 
1. Brass is a mixture of copper and zinc 
2. Bronze is a mixture of copper and tin 
3. Solder is a mixture of lead and tin 
The benefit of alloys: the strength of the metal increases as it is made two metals 


To test whether an element is a metal or a non-metal
To discover whether an element is a metal or a non-metal is to find out if it conducts electricity 
Carbon in the form of graphite is an exception. It is a non-metal that conducts an electric current. Graphite is found in pencil lead. 
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Corrosion of Metals 
Corrosion is a chemical reaction in which iron is changed into a new substance iron oxide (rust). 
Corrosion (rusting) is an example of a chemical change as a new substance is formed. It is not an example of a physical change (one in which no new substance is formed). 
Two conditions are needed for rusting to occur 
1. Oxygen 
2. Water 

Experiment: To investigate the conditions necessary for rusting to occur 
Test Tube 1 – Nail is placed in an open test tube containing water. 
Test Tube 2 – Nail is placed in a closed test tube containing calcium chloride. Calcium chloride is a substance that absorbs water, therefore there is no water in the test tube. The test tube is closed with a stopper to prevent moisture from the air from entering the test tube.
Test Tube 3 – Nail is placed in a test tube filled with boiled water and covered with a layer of oil. Boiling removes the air and the oil prevents any air dissolving in the water when the water cools down. 
Conclusion: The only nail that rusts is the tail in contract with both air (oxygen) and water – Test Tube 1. Therefore, both oxygen and water are needed for rusting to occur. 
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Preventing Corrosion of Metals 
1. Painting – forms a layer and prevents air and water from coming into contact with the metal 
2. Oiling or Greasing –forms a layer and prevents air and water from coming into contact with the metal 
3. Galvanising – the object is coated in zinc to prevent the metal coming into contact with air or water 
Reactivity of Metals 
The Alkali Metals (Group 1) are the most reactive metals as they only have one electron in their outer shell. They must be stored under oil to stop them reacting with the elements in the air (Reminder – for an atom to be unreactive (stable) it must obey the octet rule – it must have 8 electrons in it’s outer shell)
Reactivity of elements increases as you go down each group. For example, in the Alkali Metals (Group 1), Sodium is below Lithium, therefore, Sodium is more reactive than lithium. 
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