
Separation of Mixtures 

MODULE ONE 

UNIT ONE :Introduction to Mixture 

1. Definition of Mixtures 

2. Types of Mixtures 

 

Definition of Mixtures 

A mixture is a combination of two or more substances where each substance 

retains its own chemical identity and properties. Mixtures can be separated into 

their individual components by physical means.  

Examples of Mixtures in Everyday Life :Mixtures are found everywhere, such as 

in foods, drinks, and natural environments. Examples include air (a mixture of 

gases), ocean water (a mixture of water and salts), and soil (a mixture of organic 

matter, minerals, and organisms). 

Types of Mixtures 

● Homogeneous Mixtures: These are mixtures with a uniform composition 

throughout. Examples include salt water and air. 



 

● Heterogeneous Mixtures: These mixtures have a non-uniform 

composition. Examples include a mixture of sand and water. 

 

 

 

MODULE TWO 

UNIT TWO 

1. Reasons for Separating Mixtures 

 

Reasons for Separating Mixtures 

1. Obtaining Useful Components 



○ Separation techniques are used to obtain useful components from 

mixtures. For instance, crude oil is separated into petrol, diesel, and 

other products. 

○ Image Description: Diagram showing the fractional distillation of 

crude oil. 

 

2. Removing Harmful Substances 

Separating harmful substances from useful ones is crucial for health and safety, 

such as purifying drinking water. 

 

 



3. Purification of Substance 

Many industries use separation techniques to purify raw materials, such as separating impurities 

from metals in mining. 

 

 

 

 

MODULE THREE 

UNIT THREE :Methods of Separating Mixtures 

1. Filtration 

2. Evaporation 

3. Distillation 

4. Magnetic Separation 

5. Decantation 

6. Magneic Separation of iron from sand 

7. Chromatography to separate the colors in ink 

 

Methods of Separating Mixtures 



 

Filtration 

Filtration is the process of separating insoluble solids from a liquid using a filter. 

Principle of Filtration 

Filtration works by passing a mixture through a filter medium, which allows the 

liquid to pass through while retaining the solid particles. 

Equipment and Materials Used in Filtration 

1. Filter Paper: 

○ A porous paper that acts as a barrier to solid particles while allowing 

liquids to pass through. 

2. Funnel: 

○ A conical apparatus used to hold the filter paper and direct the liquid 

into a container. 

3. Beaker or Flask: 

○ A container used to collect the filtered liquid (filtrate). 

4. Stirring Rod: 

○ A tool used to mix the mixture before filtration to ensure even 

distribution of particles. 

Steps in the Filtration Process 

1. Preparation: 

○ Fold the filter paper to fit into the funnel. 

○ Place the funnel in the beaker or flask. 

2. Pouring the Mixture: 

○ Pour the mixture into the funnel lined with filter paper. 

○ Ensure the mixture is poured steadily to prevent overflow. 



3. Filtration: 

○ Allow the liquid to pass through the filter paper while the solid 

particles remain on the paper. 

○ The clear liquid collected in the beaker is called the filtrate. 

○ The solid residue left on the filter paper is the residue. 

4. Completion: 

○ Once all the liquid has passed through, the filtration process is 

complete. 

○ Carefully remove the filter paper with the solid residue. 

 

 

 

 

Evaporation 

Evaporation involves heating a liquid to form vapor, leaving the dissolved solid 

behind. This is used to obtain salt from seawater. 

Experiment to Demonstrate Evaporation 



1. Materials Needed 

○ Two shallow dishes 

○ Water 

○ A heat source (e.g., lamp or sunlight) 

○ Fan or natural airflow 

○ Measuring cup 

2. Procedure 

○ Pour an equal amount of water into two shallow dishes. 

○ Place one dish in direct sunlight or under a lamp and the other in the 

shade. 

○ Observe and record the amount of water in each dish at regular 

intervals. 

○ Repeat the experiment with a fan blowing over one dish to observe 

the effect of air movement. 

3. Observations and Results 

○ The dish exposed to sunlight or heat source will have less water 

over time compared to the one in the shade. 

○ The dish with a fan blowing over it will show a faster rate of 

evaporation. 

 



 

 

 

4. Distillation 

Distillation separates mixtures based on differences in boiling points. Simple 

distillation separates a solvent from a solution, while fractional distillation 

separates a mixture of liquids. 

Simple Distillation Process 

1. Setup of the Apparatus 

○ Components: distillation flask, condenser, receiving flask, heat 

source, and thermometer. 

○ Proper assembly and safety precautions. 

2. Steps in Simple Distillation 

○ Heating the liquid mixture to its boiling point. 

○ Formation of vapor from the component with the lower boiling point. 

○ Condensation of the vapor back into a liquid. 

○ Collection of the distilled liquid (distillate). 



 

 

 

Magnetic Separation 

This method uses magnets to separate magnetic materials from non-magnetic 

ones. It is often used in recycling to separate metals. 

1. Materials Required for Magnetic Separation 

● Magnet (bar magnet, horseshoe magnet, or electromagnet) 

● Mixture containing both magnetic and non-magnetic substances (e.g., iron 

filings and sand) 

● Container for holding the mixture 

● Protective equipment (gloves, goggles) 

2. Process of Magnetic Separation 

Preparation: 

○ Gather the materials and ensure the mixture is dry. 

○ Spread the mixture evenly in a thin layer on a flat surface. 



3. Separation Steps: 

○ Step 1: Bring the magnet close to the mixture without touching it. 

The magnetic particles will be attracted to the magnet. 

○ Step 2: Slowly move the magnet over the mixture to collect the 

magnetic particles. Ensure the non-magnetic particles remain on the 

surface. 

○ Step 3: Once the magnet is covered with magnetic particles, move it 

away from the mixture and release the particles into a separate 

container by gently shaking the magnet or using a non-magnetic 

tool. 

○ Step 4: Repeat the process until all the magnetic particles are 

separated from the non-magnetic particles 

 

 

Decantation 

Decantation involves carefully pouring off a liquid to leave a solid or another 

liquid behind. It is used to separate oil from water. 

1. Equipment Used in Decantation 

● Beaker: To hold the mixture. 



● Decantation flask or separating funnel: For more precise separation of 

immiscible liquids. 

● Stirring rod: To aid in the separation process if necessary. 

 

2. The Process of Decantation 

Solid-Liquid Decantation: 

○ Step 1: Allow the mixture to stand undisturbed so that the solid 

particles settle at the bottom of the container. 

○ Step 2: Carefully pour the liquid into another container, leaving the 

solid sediment behind. 

○ Step 3: Use a stirring rod to guide the liquid and prevent the solid 

from pouring out. 

3. Liquid-Liquid Decantation: 

○ Step 1: Pour the mixture into a separating funnel and let it stand 

until the two liquids form distinct layers. 

○ Step 2: Open the stopcock of the separating funnel to release the 

denser liquid from the bottom. 

○ Step 3: Close the stopcock once the denser liquid has been drained 

off, leaving the less dense liquid in the funnel. 



 

 

 

Centrifugation 

Centrifugation uses a centrifuge to separate components based on their densities by spinning 

them at high speed. It is used in laboratories and medical fields. 

 Process of Centrifugation 

1. Preparation: 

○ Place the mixture into centrifuge tubes. 

○ Ensure tubes are balanced with equal volumes for stability. 

2. Operation: 

○ Insert the tubes into the centrifuge machine. 

○ Close the lid securely. 

○ Set the desired speed and time on the centrifuge machine. 

○ Start the machine and allow it to run for the specified duration. 

3. Separation: 

○ The centrifuge spins the tubes, creating centrifugal force. 

○ Particles in the mixture separate based on density, with denser particles moving 

to the bottom (pellet) and less dense particles remaining on top (supernatant). 

4. Completion: 

○ Once the centrifuge stops, carefully remove the tubes. 

○ Extract the separated components for further use or analysis. 



 

 

 

 

Sieving 

Sieving separates particles of different sizes using a sieve. It is commonly used 

in cooking and construction. 

1. Equipment Used in Sieving 

Sieve: 

○ A device with a mesh or net made of metal, plastic, or other 

materials. 

○ Mesh sizes vary depending on the desired separation. 

Sieving Tray: 

○ Used to collect the separated particles. 

Brush or Cleaning Tool: 



○ Used to clear the sieve if particles get stuck. 

2. The Sieving Process 

Preparation: 

○ Ensure the sieve and tray are clean and dry. 

○ Select the appropriate sieve based on the particle sizes to be 

separated. 

Sieving Steps: 

○ Place the sieve over the sieving tray. 

○ Pour the mixture onto the sieve. 

○ Gently shake or tap the sieve to encourage particles to pass through 

the mesh. 

○ Larger particles remain on the sieve, while smaller particles pass 

through and collect in the tray. 

Post-Sieving: 

○ Collect the particles from the sieve and tray. 

○ Analyze or use the separated particles as needed 



 

MODULE FOUR 

UNIT FOUR 

1. Importance of Separation Techniques 

 

Importance of Separation Techniques 

1. Ensuring Safety and Health 

Removing harmful substances from food and water to prevent illness. 

2. Enhancing the Quality of Products 

Purifying raw materials to improve the quality of the final products in industries 

like pharmaceuticals and food processing. 

3. Environmental Protection and Waste Management 

Separating recyclable materials from waste to reduce pollution and conserve 

resources. 

 



 

 

 

 

 

 

 

 

 

 

MODULE FIVE 

 

B.E.C.E PREP QUESTIONS 

 

MODULE ONE: Introduction to Mixtures 

UNIT ONE: Definition of Mixtures 

Questions: 

1. What is a mixture? 

○ Answer: A mixture is a combination of two or more substances 

where each substance retains its own chemical identity and 

properties. Mixtures can be separated into their individual 

components by physical means. 

2. Give three examples of mixtures found in everyday life. 

○ Answer: Examples of mixtures in everyday life include air (a mixture 

of gases), ocean water (a mixture of water and salts), and soil (a 

mixture of organic matter, minerals, and organisms). 

3. What are the two main types of mixtures? 

○ Answer: The two main types of mixtures are homogeneous mixtures 

and heterogeneous mixtures. 



4. Define a homogeneous mixture and give two examples. 

○ Answer: A homogeneous mixture is a mixture with a uniform 

composition throughout. Examples include salt water and air. 

5. Define a heterogeneous mixture and give two examples. 

○ Answer: A heterogeneous mixture is a mixture that has a non-

uniform composition. Examples include a mixture of sand and water. 

MODULE TWO: Reasons for Separating Mixtures 

1. Why is it important to separate mixtures? 

○ Answer: It is important to separate mixtures to obtain useful 

components, remove harmful substances, and purify substances. 

2. Provide an example of obtaining useful components from a mixture. 

○ Answer: An example of obtaining useful components from a mixture 

is the separation of crude oil into petrol, diesel, and other products 

through fractional distillation. 

3. Explain how separating harmful substances from useful ones can 

benefit health and safety. 

○ Answer: Separating harmful substances from useful ones, such as 

purifying drinking water, is crucial for health and safety as it removes 

contaminants that can cause illness. 

4. Describe a scenario where purification of substances is essential in 

an industry. 

○ Answer: In the mining industry, separation techniques are used to 

purify raw materials by removing impurities from metals. 

MODULE THREE: Methods of Separating Mixtures 

1. What is filtration? 



○ Answer: Filtration is the process of separating insoluble solids from a 

liquid using a filter. 

2. What is the principle behind filtration? 

○ Answer: Filtration works by passing a mixture through a filter 

medium, which allows the liquid to pass through while retaining the 

solid particles. 

3. List the equipment and materials used in filtration. 

○ Answer: Equipment and materials used in filtration include filter 

paper, funnel, beaker or flask, and stirring rod. 

4. Describe the steps involved in the filtration process. 

○ Answer: Steps in the filtration process include preparation (folding 

filter paper and placing it in the funnel), pouring the mixture into the 

funnel, allowing the liquid to pass through while the solid remains, 

and removing the filter paper with the solid residue. 

5. What is evaporation? 

○ Answer: Evaporation involves heating a liquid to form vapor, leaving 

the dissolved solid behind. 

6. Describe an experiment to demonstrate evaporation. 

○ Answer: An experiment to demonstrate evaporation involves pouring 

equal amounts of water into two shallow dishes, placing one dish in 

direct sunlight or under a lamp and the other in the shade, and 

observing the amount of water over time. The dish in  

7. What is distillation? 

○ Answer: Distillation separates mixtures based on differences in 

boiling points. 



8. What is the difference between simple distillation and fractional 

distillation? 

○ Answer: Simple distillation separates a solvent from a solution, while 

fractional distillation separates a mixture of liquids. 

9. Describe the setup and steps involved in simple distillation. 

○ Answer: The setup includes a distillation flask, condenser, receiving 

flask, heat source, and thermometer. Steps include heating the liquid 

mixture to its boiling point, vapor formation, condensation of vapor 

back into a liquid, and collection of the distilled liquid. 

10. What is magnetic separation? 

○ Answer: Magnetic separation uses magnets to separate magnetic 

materials from non-magnetic ones. 

11. List the materials required for magnetic separation. 

○ Answer: Materials required include a magnet, a mixture containing 

both magnetic and non-magnetic substances, a container, and 

protective equipment. 

12. Describe the process of magnetic separation. 

○ Answer: The process includes preparing the mixture, bringing the 

magnet close to the mixture, collecting the magnetic particles, and 

repeating until all magnetic particles are separated. 

13. What is decantation? 

○ Answer: Decantation involves carefully pouring off a liquid to leave a 

solid or another liquid behind. 



14. What equipment is used in decantation? 

○ Answer: Equipment used includes a beaker, decantation flask or 

separating funnel, and a stirring rod. 

15. Describe the process of solid-liquid decantation. 

○ Answer: The process involves allowing the mixture to stand 

undisturbed, pouring the liquid into another container, and using a 

stirring rod to guide the liquid. 

16. Explain the steps in liquid-liquid decantation. 

○ Answer: Steps include pouring the mixture into a separating funnel, 

letting it stand until layers form, releasing the denser liquid from the 

bottom, and closing the stopcock to leave the less dense liquid. 

17. What is centrifugation? 

○ Answer: Centrifugation uses a centrifuge to separate components 

based on their densities by spinning them at high speed. 

18. Describe the process of centrifugation. 

○ Answer: The process involves placing the mixture into centrifuge 

tubes, ensuring balance, inserting tubes into the centrifuge, setting 

the speed and time, starting the machine, and separating 

components based on density. 

19. What is sieving? 

○ Answer: Sieving separates particles of different sizes using a sieve. 

20. What equipment is used in sieving? 



○ Answer: Equipment includes a sieve, sieving tray, and a brush or 

cleaning tool. 

21. Describe the steps in the sieving process. 

○ Answer: Steps include ensuring the sieve and tray are clean, 

selecting the appropriate sieve, placing the sieve over the tray, 

pouring the mixture onto the sieve, shaking or tapping the sieve, and 

collecting the separated particles. 

 

 

 

MODULE FOUR: Importance of Separation Techniques 

1. Why are separation techniques important for safety and health? 

○ Answer: Separation techniques are important for safety and health 

because they remove harmful substances from food and water to 

prevent illness. 

2. How do separation techniques enhance the quality of products? 

○ Answer: Separation techniques enhance the quality of products by 

purifying raw materials, which improves the quality of the final 

products in industries like pharmaceuticals and food processing. 

3. Explain the role of separation techniques in environmental protection 

and waste management. 

○ Answer: Separation techniques play a role in environmental 

protection and waste management by separating recyclable 

materials from waste, reducing pollution, and conserving resources 



 


