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I) Reaction with oxygen
II) Reaction with water
III) Reaction with acid

I) Reaction with oxygen
Metals react with oxygen to form metal oxides.

When copper is heated it combines with oxygen to form copper oxide. 
2Cu  +  O2   2CuO
When aluminium is heated it combines with oxygen to form aluminium
oxide.   
4Al  +  3O2 2Al 2O3

Some metal oxides are basic oxides because they react with water to  
form    bases.
4Na  +  O2 2Na2O
Na2O  +  H2O                         2NaOH
K  +  O2 K 2O
K 2O  +  H2O                        2KOH



Amphoteric Oxide -

Some metal oxides show acidic and basic properties. They are called 

amphoteric oxides. 

Eg :- Aluminium oxide, Zinc oxide etc.

Al2O3 +  6HCl                           2AlCl3 +  3H2O

(basic)

Al2O3 +  NaOH NaAlO2 +  H2O

(acidic)                                (Sodium aluminate)



È Metals like potassium and sodium react vigorously with 
oxygen and catch fire if kept in open. Hence they are stored 
in kerosene to prevent burning.

È If magnesium is heated, it burns with a bright flame.

È If iron is heated it glows brightly.

È If copper is heated it does not burn but forms a black 
coating of copper oxide.

È Silver and gold does not react with oxygen even at high 
temperature.

È Some metals like magnesium, aluminium , zinc, lead etc. 
forms an oxide layer over it which prevents further 
oxidation. They are called self protecting metals. 



È Anodising is a process of forming a thick oxide layer 
of aluminium.

È Aluminium develops a thin oxide layer when 
exposed to air. This aluminium oxide coat makes it 
resistant to further corrosion. 

È The resistance can be improved further by making 
the oxide layer thicker. During anodising, a clean 
aluminium article is made the anode and is 
electrolysed with dilute sulphuric acid. 

È The oxygen gas evolved at the anode reacts with 
aluminium to make a thicker protective oxide layer. 
This oxide layer can be dyed easily to give 
aluminium articles an attractive finish.



Metals react with water to form metal oxides or metal hydroxides and 
hydrogen. 

2Na  +  2H2O                        2NaOH  +  H2
2K  +  H2O                        2KOH  +  H2

Ca  +  H2O                        Ca(OH)2 +  H2

2Al  +  3H 2O                        Al2O3 +  H2

3Fe  +  4H2O                         Fe2O3 +  4H2

The reactivity of different metals with water is different :-
- Sodium and potassium react violently with cold water to form sodium  
hydroxide and hydrogen and catches fire.

- Calcium reacts less violently with water to form calcium hydroxide 
and water and does not catch fire.

- Magnesium reacts only with hot water to form magnesium hydroxide 
and hydrogen.

- Metals like aluminium , iron and zinc react only with steam to form 
the metal oxides and hydrogen. 

- Metals like lead, copper, silver and gold do not react with water.


