
 
 

 

            

 

CHEMICAL REACTIONS AND EQUATIONS 

 

 
Chemical Reaction: The process involving a chemical change is called a chemical reaction 

 

Word Equation 

A word equation is a chemical reaction expressed in words rather than chemical formulas. 

For example: 

Magnesium + Oxygen → Magnesium Oxide 

The above equation means: “Magnesium reacts with Oxygen to form Magnesium Oxide.” 

Chemical Equation 

Representation of a chemical reaction in terms of symbols and chemical formulae of the reactants and products 

is known as a chemical equation. 

Reactants 

The substances that undergo chemical change in the reaction are called reactants. 

Products 

The new chemical substances formed during a reaction are called products 

Example: 

                       2Mg + O2                   2MgO 

                       Reactants                          Product 

To Make Equations More Informative: 

 Gaseous state is represented by symbol (g). 

 Liquid state is represented by symbol (l). 

 Solid state is written by symbol (s). 

 Aqueous solution is written by symbol (aq). 

 Writing the condition in which reaction takes place: The condition is generally written above or below 

the arrow of a chemical equation. 

 For gas produced in the reaction, it is represented by (↑). 

 For precipitate formed in the reaction, it is represented by (↓). 

Characteristics of Chemical Reactions: 
A chemical reaction can be determined with the help of any of the following observations: 

 

 Evolution of a gas 

 Change in temperature 

 Formation of a precipitate 
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 Change in colour 

 Change of state 

 

Types of Chemical Reactions 

1. Combination Reaction: A reaction in which two or more reactants combine to form a single product is 

called combination reaction. 

Example: 

               1.      2Mg + O2                   2MgO 

                        (s)      (g)                             (s) 

               2.     CaO + H2O                 Ca(OH)2      

                        (s)        (l)                            (aq) 

               3.        C + O2                   CO2 

                                      (s)     (g)                           (g) 

                4.       2H2 + O2             2H2O 

        (g)      (g)                    (l)  

2. Decomposition Reaction: Those reactions in which a single reactant breaks down to form two or more 

products is known as decomposition reaction. 

 Types of decomposition reaction: 

 Thermal decomposition: Which takes place by the action of heat. 

Example:     

                                    Heat 

1. 2 Pb(NO3)2                                       2PbO +  4 NO2 +   O2 

                    (s)                                         (s)          (g)          (g) 

                 (Lead nitrate)               (lead oxide) (nitrogen (oxygen) 

                                                                            Dioxide) 

                                                          (Yellow)    (brown fumes) 

                                            Heat 

2. 2FeSO4                                        Fe2O3     +  SO2 +    SO3 

    (s)                                  (s)           (g)           (g) 

(Ferrous sulphate)        (Ferric      (sulphur   (sulphur 

                                      Oxide)      dioxide)    trioxide) 

                                  (Reddish brown) 

                        Heat 

3. CaCO3                                                CaO   +   CO2 

  (s)                                       (s)          (g) 

              (Calcium carbonate)         (Calcium oxide)   



                                                        

 Electrolytic decomposition (Electrolysis): Which takes place when electric current is passed through 

the compound in the molten state or in aqueous solution. 

Example: 

                    Electric current 

                  2 H2O                               2 H2    +    O2 

                   (l)                                     (g)            (g) 

  Photo- decomposition (Photolysis): Which takes place in the presence of sunlight. 

Example: 

                           sunlight 

1.   2AgCl                               2Ag    +    Cl2 

   (white)                            (grey) 

                           Sunlight 

2.     2AgBr                               2Ag    +    Br2 

   (yellow)                            (grey) 

Application : Black and white photography is based upon these reactions as the photographic film is 

coated with these salts. 

3. Displacement Reaction: Those reactions in which a more reactive element displaces a less reactive 

element from its compound are called displacement reaction. 

Example:  

1. Fe  +  CuSO4                               FeSO4    +   Cu 

(s)        (aq)                                   (aq)            (s) 

           (blue)                              (light green) 

 

2. Zn  +  CuSO4                               ZnSO4    +   Cu 

(s)        (aq)                                   (aq)            (s) 

           (blue)                              (colourless)   (reddish brown) 

 

3. Cu  +  AgNO3                               Cu(NO3)2   +   2Ag 

(s)        (aq)                                      (aq)                  (s) 

           (colourless)                          (blue) 

 

 

 

 

 



 

Reactivity Series 

The reactivity series is a series of metals, in order of reactivity from highest to lowest. It is used to 

determine the products of single displacement reactions. 

 

K                  

Na                

Ca 

Mg                 Reactivity  

Al                    decreases 

Zn 

Fe 

Pb 

H 

Cu 

Hg 

Ag 

Au 

Pt 

 

4. Double Displacement Reaction: Those reactions in which two ionic compounds in the solution react 

by exchange of their ions to form new compounds are called double displacement reactions. 

Example: 

1. BaCl2  +  Na2SO4                             BaSO4    +   2NaCl 

  (aq)          (aq)                                   (s)               (aq) 

(barium     (sodium                        (barium          (sodium 

chloride)     sulphate)                      sulphate)        chloride) 

                                                     (white ppt) 

           

 

2. AgNO3  +  NaCl                             AgCl   +    NaNO3 

  (aq)          (aq)                                   (s)               (aq) 

(silver     (sodium                        (silver          (sodium 

nitrate)     chloride)                      chloride)       nitrate) 

                                                     (white ppt) 

 



5. Oxidation- Reduction Reactions 

Oxidation: Oxidation is addition of oxygen and removal of hydrogen. 

Reduction: Reduction is addition of hydrogen and removal of oxygen. 

Redox reactions: Those reactions in which oxidation and reduction both are taking place 

simultaneously are known as redox reactions. 

Example: 

               CuO   +   H2            Cu  +  H2O 

 CuO is getting reduced to Cu 

 H2 is getting oxidized to H2O 

 Oxidizing agent: CuO 

 Reducing agent: H2 

 

 

           Corrosion 

When a metal is attacked by substances around it such as moisture, acids etc., it is said to corrode and 

this process is called corrosion. 

Example:  

1. Black coating on silver  

2. Green coating on copper 

3. Rusting of iron 

 Corrosion causes damage to car bodies, bridges, iron railings etc. Every year iron gets wasted in the 

country due to corrosion. 

 Rusting can be prevented by applying paints, oiling and galvanisation. 

 

Rancidity 

The oxidation of oils or fats in food resulting into a bad smell and bad taste is called rancidity. 

Methods to prevent rancidity 

1. By adding antioxidants (BHA and BHT)  

2. Vacuum packing  

3. Replacing air by nitrogen  

 


