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4.5 types of chemical reaction.                                                                                                             

Chemical reactions are classified into four categories these are 

1. Combination reaction. 

It is a reaction in which two or more substances combine together to form a single compound. 

It can be denoted by the following equation. 

A+B               AB such type of reaction is also known as synthesis or composition reaction. 

Example; 2Mg+O2             2MgO 

2. Decomposition reaction: it is a reaction that involves the breakdown of a single compound 

in to two or more elements or compounds. It is carried out using heat, electricity ,or catalyst  

but most of the time it is carried out by using heat energy indicated by delta (        ) symbol 

above the arrow 

The general formula for decomposition reaction is: 

AB            A+B   Example: 2H2 O                   2H2 +O2 

N.B: all metallic carbonates, except sodium and potassium decompose when heated to form 

metal oxide and carbon dioxide.  

Example: CUCO3          CUO +CO2. 

3. Single displacement reactions :It is a reaction in which one element displaces another 

element from its compound such types of reaction is represented by the general formula as f 

follows,  

A +BC            B +AC 

4. Double displacement reactions: it is a reaction in which two compounds react together to 

form new compounds by exchange of positive and negative ions of each reactants  

it is also known as metathesis reaction. This type of reaction can be written in the following 

form of equation. 

AB +CD                   AD +CB                                                                                                  Example: AgNO3 

+ NaCl             AgCl + NaNO3, where AgCl is in soluble but NaNO3is Soluble. 

 

4.6 STOICHIO METRY. 

The quantitative relationship between reactants and products in a balanced chemical 

reaction is called stoichiometry.   

It is also the study of the amount or ratio of moles, mass ,energy and volume of reactants 

and products. 

 
 



NB: calculation based on stoichiometry problems can be classified as. 

I. Mass-Mass problem. 

II .Volume- Volume problem. 

III.Mass- Volume problem. 

1. Mass-Mass problems. 

In mass-mass problem, the mass of one substance is given , the mass 0f the second 

substance is determined from the same reaction. There are two methods for solving 

such type of problems: 

I. Mass-ratio method. 

II. Mole-ratio method. 

I. Mass-ratio method: in this type of stoichiometric calculation, the mass of 

one substance is determined from the given mass of the second substance using the 

following steps. 

A. Write the balanced chemical equation 

B. Place the given mass above the corresponding formula, and x above the formula of 

the substance whose mass is to be determined. 

C. Write the total molar mass of the substance of the substance bellow the formula of 

each substance 

D. Set up the proportion 

E. Solve for the unknown mass x 

Example: How many grams of calcium chloride are formed when 15 g of calcium metal 

react with hydrochloric acid? 

Solution:  

1. Ca + 2HCl                   CaCl2 + H2 

2. Ca +2HCl                      CaCl2 +H2 

3. Ca + 2HCl                    CaCl2 + H2. 

4. 15g÷40g =x÷111g 

5. X =41.63g 0f CaCl2 is produced. 

Class activity. How many grams of oxygen are produced by the decomposition of 

145g of potassium chlorate? Use atomic mass of K=39g, O2=16, Cl2 =35.5g.  

 

II. The mole ratio method : the mole ratio is the ratio between number of moles of 

any substance in a given reaction . in this method , the given mass is converted into 

moles, and the number of mole for the required substance is calculated. The steps are 

similar with the above method. 



Example. How many gram of sodium metal are needed to react with 10g of water? 

Solution. 

1. 2Na + 2H2O            2NaOH +H2. 

2. Moles of  H2O= Given mass / molar mass=10g/18g/mol =0.56mol 

3. x/2 mol =0.56 mol/2mol 

4. x =0.56 mol 

N.B           n =given mass/molar mass 

Mass of sodium = mol × molar mass 

0.56mol×23g/mol =12.88g. Therefore 12.88g of sodium metal is needed to react with 

10 g of water. 

4.63 Volume-Volume problem. 

One mole of any gas occupies a volume of 22.4 liters at STP (standard temperature 

and pressure), at STP temperature is 0c°  and the pressure is  one atm. 

At STP, 1 mole of any gas =22.4L =gram volume of the gas. 

Example. What volume of oxygen will react with carbon monoxide to produce 2o 

liters of carbon dioxide at STP? 

Solution:  

Step 1: Write the balanced chemical equation    2CO+  O2                2CO2. 

Step 2: place the given volume and the required volume  x by the corresponding 

formula . 

X/22.4L=20L/2(22.4)L  X=10L of O2 are needed. 

Class activity: what volume of nitrogen reacts with 33.6 liters of oxygen to 

produce nitrogen dioxide?  (Atomic mass of N2=14 ,O2=16 ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

                                                                                                                         

 


