CHEMICAL REACTIONS and OXYGEN

Oxygen comprises 21% of the gas in the atmosphere.  It is a key reactant in many chemical reactions.  When substances react chemically with oxygen, it is said that they have been oxidised.  

In every cell in our body glucose reacts with oxygen, as part of cellular respiration, to produce water, carbon dioxide and energy in the form of ATP.  We say glucose has been oxidised by oxygen. 

An oxidation reaction is a chemical reaction where an element or compound has reacted with oxygen.  Oxidation reaction is an example of an exothermic reaction.  

a) Metals can react with oxygen to produce metal oxide according to the equation:

    Metal 
   oxygen


    metal oxide

Magnesium  +  oxygen 


magnesium oxide.

      2Mg       +     O2  



2MgO  

Metals are oxidised in different ways.  Some metals such as iron when oxidised, form a flaky, porous layer of rust, which allows oxygen to reach deeper into the metal until it is rusted throughout. 

Others such as copper and aluminium only rust at the surface.  This prevents further rusting or oxidisation of the material.  This helps the metal by forming a protective layer. 

b) Non-metals can react with oxygen to produce a non-metal oxide or a molecular compound.

    Non-metal    +
   oxygen


    non-metal oxide

      Carbon        +         oxygen 


      carbon dioxide.

          C             +            O2  


           CO2  

Non-metal oxides when dissolved in water produce acids. 

         CO2     +   H2O 

 H2CO3 (carbonic acid found in soft drinks) 

         3NO2   +   H2O 

2HNO3 +  NO (nitric acid found in acid rain) 

c) Fuels react with oxygen to produce water, carbon dioxide and energy.

A fuel is a substance that reacts in the presence of oxygen to produce a large amount of heat as well as water and carbon dioxide.  We say the fuel has combusted. A combustion reaction is a reaction involving a fuel burning in the presence of oxygen.  

Fuel      +   oxygen  


water   +   carbon dioxide   +   energy

         Ethanol   +   oxygen

 
water   +   carbon dioxide     +   energy    

       C2H5OH   +       3O2   


  3H2O   +         2CO2   
        ATP

Questions

1. Given that oxidation reaction is an exothermic reaction, what can be concluded from this type of reaction?


2. Write down the product from the following reactions.

Aluminium and oxygen

Zinc and oxygen 

Copper and oxygen

Silver and oxygen 

Hydrogen gas and oxygen

Sulfur and oxygen

Nitrogen and oxygen

3. Which elements from the periodic table would not react with oxygen? Why?



4. Write balanced equations for the following combustion reactions.

CH4     +      O2


 
CO2       +
H2O
+
energy

C2H4    +      O2


 
CO2       +
H2O
+
energy

C3H8    +      O2


 
CO2       +
H2O
+
energy

C4H10   +      O2


 
CO2       +
H2O
+
energy

5. Write the acid produced from the following reactants. 

SO3   +   H2O





      P4O10 + 6H2O
































