
MODULE-3 

TYPES OF CHEMICAL REACTIONS 

(1) Combination reaction: This is a reaction in which two or more elements or compounds 
combine to form a single product. 

General equation: A + B   C 

where A and B may be either elements or compounds. 

Example:  

CaO (s) + H2O (l) Ca (OH) 2 (aq) [Calcium oxide reacts vigorously with water to 
produce slaked lime (calcium hydroxide) releasing a large amount of heat.] 

2 Mg + O2 → 2 MgO [Burning of magnesium] 

C + O2 → CO2 [Burning of coal] 

2 H2 + O2 → 2 H2O [Formation of water from hydrogen and oxygen] 

(2) Decomposition reaction: In this type of reaction, a single reactant, a compound, breaks 
into two or more parts.  

Decomposition can be brought about in the presence of heat (thermal decomposition) or 
electric current or sunlight. 

General equation: AB A + B 

where A and B may be either elements or compounds. 

Examples:  

 

 

 

 

 

 



General rules for thermal decomposition: 

(i) The lower a metal is in the reactivity series, the more readily its compounds decompose 
when heated. 
 
(ii) Carbonates, except those of sodium and potassium, decompose to the oxide and carbon 
dioxide. 
 
(iii) Hydroxides, except those of sodium and potassium, decompose to the oxide and water. 
 
(iv) Nitrates, except those of sodium and potassium, decompose to the oxide, nitrogen 
dioxide, and oxygen. The nitrates of sodium and potassium form nitrites and oxygen. 
 
Note: Decomposition reactions are those in which a compound breaks down to form two or 
more substances. These reactions require a source of energy to proceed. Thus, they are the 
exact opposite of combination reactions in which two or more substances combine to give a 
new substance with the release of energy. 
 

(3) Single replacement or displacement reaction: In this type of reaction, a more active 
element replaces a less active element from their compounds in solution or molten form. 

General equation: A + BC   AC + B 

where A is a metal. 

Examples:  

Cu (s) + 2 AgNO3 (aq) 2 Ag (s) + Cu (NO3) 2 (aq) 

Zn(s) + CuSO4 (aq) → ZnSO4 (aq) + Cu(s) 

Cl2 (g) + 2 KI (aq) → 2 KCl (aq) + I2(s) 

2Na(s) + 2 H2O (l) → 2 NaOH (aq) + H2 (g) 

Fe(s) + 2 AgNO3 (aq) → Fe (NO3) 2(aq) + 2 Ag(s) 

Mg(s) + 2 HCl (aq) → MgCl2 (aq) + H2 (g) 

(4) Double replacement or displacement reaction: In this type of reaction, two compounds 
react to form two new compounds. OR 

Reactions in which there is an exchange of ions between the reactants are called double 
displacement reactions. 

General equation: AB + CD AD + CB 

Examples:  

Pb (NO3) 2 (aq) + 2 KI (aq) 2 KNO3 (aq) + PbI2 (s) 



HCl (aq) + NaOH (aq) H2O (l) + NaCl (aq) 

BaCl2 (aq) + H2SO4 (aq) → BaSO4(s) + 2 HCl (aq) 

AgNO3 (aq) + NaCl (aq) → AgCl (s) + NaNO3 (aq) 

FeCl3 (aq) + 3 NaOH (aq) → Fe (OH) 3(s) + 3 NaCl (aq) 

AlCl3 (aq) + 3 NaOH (aq) → Al (OH) 3(s) + 3 NaCl (aq) 

CuSO4 (aq) + 2 NaOH (aq) → Cu (OH) 2(s) + Na2SO4 (aq) 

(5) Combustion reaction: In this type of reaction, often a hydrocarbon is burned in the 
presence of oxygen gas to form carbon dioxide (in a complete combustion) or carbon 
monoxide (in an incomplete combustion, due to a limited amount of oxygen). 

Example: CH4 (g) + 2 O2 (g) CO2 (g) + 2 H2O (g) 

A fuel is any substance which on combustion provides energy. The chemical energy in the 
fuel is converted into another form of energy.  

The fossil fuels - coal, petroleum (oil), and natural gas (methane) - are the main fuels used 
around the world. We burn these fossil fuels, to obtain their energy in the form of heat.  

We burn fossil fuels in power stations, to heat water to make steam. A jet of steam drives the 
turbines that generate electricity. 
 
We burn them in factories to heat furnaces, and in homes for cooking and heating. (Kerosene, 
from petroleum, is also used in lamps.) 
 
Petrol and diesel (from petroleum) are burned in engines of vehicles, to give the hot gas that 
moves the pistons. These then make the wheels turn. 
 
A good fuel should have the following characteristics: 

a) Must release a lot of heat energy when it is burnt. 

b) Must be safe to use and convenient to store. 

c) Must be reasonably cheap and readily available. 

d) Must not produce smoke, unpleasant gases or toxic gases. 

The gas/kerosene stove used at home has inlets for air so that a sufficiently oxygen-rich 
mixture is burnt to give a clean blue flame (complete combustion). If it is observed that the 
bottoms of cooking vessels are getting blackened (incomplete combustion), it means that the 
air holes are blocked and fuel is getting wasted. 

 



(6) Photochemical reactions: - Some chemical reactions do not take place in the dark, but 
take place only in the presence of sunlight or other radiations. Such reactions are called 
photochemical reactions. The most commonly known example is photosynthesis, in which 
plants convert carbon dioxide and water into sugars using energy from sunlight and produce 
oxygen as a side product. 

Examples: 

 

Some other examples of photochemical reactions are as follows: 

 

 

(7) Precipitation reaction: - Precipitation reactions occur when cations and anions of 
aqueous solutions combine to form an insoluble ionic solid, called a precipitate. OR 

Any reaction that produces a precipitate can be called a precipitation reaction. 

Precipitates are insoluble ionic solid products of a reaction. In the equations given below, 
various precipitates are as follows: BaSO4 (White precipitate), AgCl (White precipitate),  

Fe (OH) 3 (Brown precipitate), Al (OH) 3 (White gelatinous precipitate) and Cu (OH) 2 
(Bluish white precipitate) 

Examples: 

BaCl2 (aq) + H2SO4 (aq) → BaSO4(s) + 2 HCl (aq) 

AgNO3 (aq) + NaCl (aq) → AgCl (s) + NaNO3 (aq) 

FeCl3 (aq) + 3 NaOH (aq) → Fe (OH) 3(s) + 3 NaCl (aq) 

AlCl3 (aq) + 3 NaOH (aq) → Al (OH) 3(s) + 3 NaCl (aq) 

CuSO4 (aq) + 2 NaOH (aq) → Cu (OH) 2(s) + Na2SO4 (aq) 

(8) Oxidation and reduction (REDOX REACTIONS):-  

In our daily life we come across phenomena like fading of the colours of the clothes, burning 
of combustible substances like cooking gas, wood and coal, and also rusting of iron articles.  

All such processes fall in the category of a specific type of chemical reaction called oxidation 
– reduction reaction (redox reaction). 



Oxidation: A chemical reaction which involves addition of oxygen or removal of hydrogen 
or loss of electron(s) is called as oxidation. 

2 Mg + O2 →2 MgO (addition of oxygen) 

H2S + Br2 → 2 HBr + S (removal of hydrogen) 

Fe2+ → Fe3+ + e‾ (loss of electron) 

Reduction: A chemical reaction which involves addition of hydrogen or removal of oxygen 
or gain of electron(s) is called as reduction. 

2 Na + H2 → 2 NaH (addition of hydrogen) 

CuO + H2 → Cu + H2O (removal of oxygen) 

Fe3+ + e‾ → Fe2+ (gain of electron) 

Redox reaction: A chemical reaction in which oxidation and reduction take place 
simultaneously is called redox reaction.  

Zn + CuSO4 → Cu + ZnSO4 

ZnO + C → Zn +CO 

MnO2 + HCl → MnCl2 + H2O + Cl2 

Exothermic reactions and endothermic reactions: 

Exothermic reactions are a type of chemical reaction that release heat as a part of the 
reaction. Heat escapes the reaction and is lost to the surroundings of the reaction therefore 
warming the surroundings. In an EXothermic reaction heat is EXiting. If an exothermic 
reaction were happening in a test tube and you were to touch the test tube after the reaction 
was done, generally it would feel warm.  

OR 

An exothermic reaction occurs when the energy used to break the bonds in the reactants is 
less than the energy released when new bonds are made in the products. This extra energy is 
given off as heat and there is a temperature rise around the surroundings of the reaction. 

Reactants →Products + Energy 

Examples of exothermic reactions: Combustion reactions of fuels, neutralization reactions 
such as direct reaction of acid and base, adding concentrated acid to water,  adding water to 
anhydrous copper (II) sulphate, the thermit reaction, the setting of cement and concrete, many 
corrosion reactions such as oxidation of metals, most polymerisation reactions, respiration, 
decomposition of vegetable matter into compost. 



Endothermic reactions are a type of chemical reaction that must somehow take in heat for 
the reaction to take place. If an endothermic reaction were happening in a test tube and you 
were to touch the test tube after the reaction was done, generally it would feel cold. 

OR 

An endothermic reaction occurs when the energy used to break the bonds in the reactants is 
greater than the energy given out when bonds are formed in the products. This means that 
overall the reaction takes in energy; therefore there is a temperature decrease in the 
surroundings. 

Reactants + Energy→ Products 

Examples of endothermic reactions: Reaction of barium hydroxide octahydrate crystals with 
dry ammonium chloride, dissolving ammonium chloride in water, mixing water and 
ammonium nitrate, mixing water with potassium chloride, reacting ethanoic acid with sodium 
carbonate, photosynthesis, melting ice cubes, melting solid salts, evaporating liquid water. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MODULE-3 

TYPES OF CHEMICAL REACTIONS 

Some textual questions answered: 

1) Why are decomposition reactions called the opposite of combination reactions? Write 
equations for these reactions. 
 
Decomposition reactions are those in which a compound breaks down to form two or 
more substances. These reactions require a source of energy to proceed. Thus, they are the 
exact opposite of combination reactions in which two or more substances combine to give a 
new substance with the release of energy. 
 
For example:  
 

Decomposition reaction:  

                                          
 

Combination reaction:      

                                           
 
2) What is the difference between displacement and double displacement reactions? 
Write equations for these reactions. 
 
In a displacement reaction, a more reactive element replaces a less reactive element from 
a compound. 
 
 A + BX → AX + B, where A is more reactive than B 
 
In a double displacement reaction, two atoms or a group of atoms switch places to form new 
compounds. 
 
AB + CD → AD + CB 
 
For example: 
 
Displacement reaction: Zn(s) + CuSO4 (aq) → ZnSO4 (aq) + Cu(s) 

Double displacement reaction: BaCl2 (aq) + Na2SO4 (aq) → BaSO4(s) + 2 NaCl (aq) 

 
 
 
 
 
 
 



3) In the refining of silver, the recovery of silver from silver nitrate solution involved 
displacement by copper metal. Write down the reaction involved. 
 
Cu (s) + 2 AgNO3 (aq) 2 Ag (s) + Cu (NO3) 2 (aq) 

4) What do you mean by a precipitation reaction? Explain by giving examples. 
 
A reaction in which an insoluble solid (called precipitate) is formed is called a 
precipitation reaction. 
 
For example: 
 
Na2CO3 (aq) + CaCl2 (aq) → CaCO3 (s) + 2 NaCl (aq) 
 
BaCl2 (aq) + Na2SO4 (aq) → BaSO4(s) + 2 NaCl (aq) 
 
5) Explain the following in terms of gain or loss of oxygen with two examples each. 
 
(a) Oxidation 
(b) Reduction 
 
(a) Oxidation is the gain of oxygen. 
 
For example:  

 H2 is oxidized to H2O. 
 

 Cu is oxidised to CuO. 
 
(b) Reduction is the loss of oxygen. 
 
For example: 
 

 CO2 is reduced to CO. 
 

 CuO is reduced to Cu. 
 
 
 
                


