How do metals react with water?

Many metals react with water. The metal makes the water become an alkaline solution – a metal hydroxide solution. Hydrogen gas is given off.

Metal + water 
metal hydroxide + hydrogen

Some metals (eg caesium) react so violently with water that they are dangerous.

Patterns of reactivity with water

If we arrange metals in order, with the most reactive first, we get the same list as we do if we look at the reaction of metals with acids.

	Metal
	Reaction with water
	Reaction with dilute acid

	Sodium
	Reacts with cold water to give off hydrogen
	Reacts quickly with acid to give off hydrogen

	Calcium
	
	

	Magnesium
	
	

	Aluminium
	Reacts with steam to give off hydrogen
	Reacts slowly with acid to give off hydrogen

	Zinc
	
	

	Iron
	
	

	Lead
	No reaction
	Reacts very slowly to give off hydrogen

	Copper
	
	No reaction

	Silver
	
	

	Gold
	
	


Reactions of metals with oxygen

Metals react with oxygen to form metal oxides.

The order of reactivity is the same as in the table on the last page.

Sodium has a fast, vigorous reaction with oxygen, but copper reacts very slowly.

Displacement Reactions

A more reactive metal can ‘steal’ the salt ending off a less reactive metal.

Magnesium + copper chloride 

magnesium chloride + copper

Magnesium is more reactive than copper, so it steals the chloride.

Silver nitrate + zinc 

zinc nitrate + silver

Zinc is more reactive than silver so it steals the nitrate.

Magnesium chloride + copper 

magnesium chloride + copper

Magnesium is more reactive than copper, so it keeps its chloride. Copper is not strong enough to steal it away.

Displacement reactions are often shown in a table.

	Metal
	Solution

	
	Copper sulphate
	Zinc chloride
	Lead chloride
	Magnesium chloride

	Copper
	
	No reaction
	No reaction
	No reaction

	Zinc
	Zinc sulphate forms
	
	Zinc chloride forms
	No reaction

	Lead
	Lead sulphate forms
	No reaction
	
	No reaction

	Magnesium
	Magnesium sulphate forms
	Magnesium chloride forms
	Magnesium chloride forms
	


Displacement reactions are used to purify metals. 

Metals like aluminium are quite reactive. This means they are not found as pure aluminium in rocks. They are difficult to purify. This means they have only been discovered recently.

Gold is quite unreactive. It can be picked up as gold nuggets. This explains why we have used gold for thousands of years.

Magnesium is too reactive with oxygen to use for jewellery. It would tarnish very quickly.
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