
UNIT 12: SEPARATION 

INTRODUCTION 

Sometimes substances are accidentally mixed and therefore need to be separated. 
We use many methods of separating mixtures depending on the physical property 
of the substances mixed. We commonly use some of these methods in our daily lives 
to separate mixtures of solids, liquids and mixtures of liquids and solids. Some of 
these methods can be done naturally but others need be to efficiently done using 
laboratory equipments. In this unit we are going to look at separating solids and 
liquids that are in a solution using distillation process. We are also going to focus on 
how to separate mixtures into their own individual components. 

OBJECTIVES 

After going through this unit, you should be able to: 
· Describe the process of simple distillation
· Explain the process of fractional distillation
· Describe paper chromatography
· State where paper chromatography is applied

CONTENTS 
12.1 Separation
12.2 Simple distillation
12.3 Fractional distillation
12.4 Paper chromatography
12.5 Sample assessment questions
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KEY WORDS 

Here is a list of some of the new words you are going to meet in this unit: 
Adsorb- to hold a layer of molecules 
Distillate- a liquid that is collected in the beaker after passing through the condenser 
Condense-to change from liquid to gas 
Component-are individual parts or substances in a mixture 
Fraction- a component or pigment in a mixture separated by fractional distillation 
Fractional distillation- a method of separating two liquids that do not mix together 
easily 
Separate- to detach 
Solvent front-the highest point that a solvent can reach on the chromatography 
paper 
Solution - a mixture of a solid and a liquid substance 
Mixture - two or more substances put together and can be separated using physical 
means. 
Miscible - liquids that mix together easily to form a mixture 
Phase - stage or one of the procedures in chromatography 
Solution - a mixture containing a solvent (a liquid) and a solute (a soluble solid) 
Simple distillation - a method of separating a mixture of a liquids with different 
boiling points 

 
 
 
 

TIME: 8 hours 
Remember 

In the previous level you learnt about various methods of separating mixtures. These 
methods are used to separate solids from solids, solids from liquids and separating 
immiscible liquids (liquids that do not mix like oil and water).List some five methods 
of separation you know. In your list I hope you included hand picking, winnowing, 
decanting, filtration, evaporation, magnetism and sieving. 
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12.1 Separation 

Separation are activities in chemistry used to separate mixtures into their constituent 
elements or compounds. These techniques help to isolate mixtures depending on the 
physical and chemical properties of the substances in the mixture. We can therefore 
choose the most suitable separation technique to isolate substances from mixtures. 

 
 
 
 

STUDY SKILLS 

Before you attempt the activity below, identify some of the methods used for 
separating mixtures. State the advantages and disadvantages of these methods. 

 
 
 
 

ACTIVITY 1 

List methods used for separating mixtures. State their advantages and disadvantag- 
es. 

 
We hope from the above activity you came up with many methods used in separation. 
These methods are very important in chemistry as they help to separate substances 
mixed accidentally and also separate mixtures into their individual components. Let’s 
look at some of the methods of separation below. 

 
12.2 Simple distillation 

Simple distillation is a method used to separate a mixture of two liquids with different 
boiling points. It is therefore used to separate liquids with boiling points that are 
not very close. Simple distillation can be used to separate a mixture of alcohols and 
water. Alcohol boils first at 78°c and the water boils at a higher temperature. The 
differences in their boiling points is then used to separate pure water from a mixture 
of water and alcohol by the process of distillation 
The mixture is heated and at 78°c alcohol boils and evaporates. It goes into the 
condenser where it condenses. Alcohol is collected and water is left behind. Distillate 
is the liquid that is collected in the beaker after passing through the condenser. 
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Fig 12.1 simple distillation 
 
 
 
 
 
 

 

 
Aim 

Experiment 1 

To separate salt from a salt solution using simple distillation 

 
Apparatus/Materials 

Round-bottomed flask, a condenser, a thermometer, a beaker, a clamp stand, rubber 
tubing, a burner, salt solution. 

 
Method 

1. Set the apparatus as shown below; 

4

This file was downloaded from StudyLast.com. It is not allowed to publish it elsewhere. Only the buyer can use this file.



2. The water tap must be turned on to allow the steam to be cooled in the condenser. 
3. Turn on the burner to allow the liquid to evaporate 
4. You must record the temperatures at which the steam is collected 
5. You must reduce the heat so that crystals can form in the round –bottomed flask 

 
Observations 

You must note that some of the water remains in the round-bottomed flask and some 
is collected in the beaker on the other side. The liquid collected in the beaker is pure 
water. 

 
Conclusion 

Salt and water completely separate 
 
 
 

Note: simple distillation is used to separate liquids and solids that are in solution 
and it allows us to get all the components of the mixture. Therefore we can use this 
method to separate solutions such as the salt solution, sugar solution and a mixture 
of water and ink. 

 
 
 
 

ACTIVITY 2 

1. Define simple distillation 

2. What is the boiling point of water? 
3. When do we use simple distillation? 
4. What do we call the liquid collected in the beaker after passing through the 

condenser? 
5. Where do we collect pure salt? 

 
12.3 Fractional distillation 

Fractional distillation is used two separate two or more liquids that are miscible (mix 
together easily). The mixed liquids have narrow but different boiling points. 
Fractional distillation uses beads in the fractionating column gives a larges surface 
area for hot vapour to condense. When heat is added, vapours of both liquids move 
upwards into fractionating column. They condense on the glass beads and goes back 
into the flask until the liquids with low boiling point boils. Vapours move through 
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the condenser and collected in the beaker on the other side. The liquids are called 
fractions and the fractions with the lower boiling point are collected first. Fractional 
distillation is effective when two or more liquids with different boiling points are to 
be separated. 

 
 

 

fig 12.2 fractional distillation 
 
 
 
 
 
 

 
 

Aim 

Experiment 1 

To separate a mixture of ethanol and water using fractional distillation. 

 
Apparatus/Materials 

Round-bottomed flask, a condenser, a fractionating column, a thermometer, a beaker, 
a clamp stand, a burner, solution of ethanol and water, rubber tubing. 
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Method 

1. Set apparatus as shown below; 
 

Fig 12.3 fractional distillation 

 

 
2. The water tap must be turned on to allow the fraction to be cooled 
3. Light the burner, allow the fraction to evaporate and drip back 

4. Record the temperature when the first drop of liquid drips from the condenser. 

5. When the reading on the thermometer starts rising again turn off the burner. 

 
Observations 

You must note that some of the liquid remains in the round-bottomed flask and some 
is collected in the beaker. The two liquids are the pure fractions of the mixtures. 
Water has a higher than boiling point than ethanol and therefore ethanol is collected 
first in the beaker or flask on the other side. Water vapour will continue to condense 
and drip back into the flask. 

 
Conclusion 

A mixture of ethanol and water can be completely separated into two pure fractions. 
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Activity 3 

1 Define fractional distillation 

2 Which one was the first fraction between water and ethanol? 

3. When do we use fractional distillation? 
4. Why do we use glass beads in this experiment? 
5. Explain why a thermometer is necessary in this experiment. 

 
Note: Fractional distillation is used to separate liquids which evaporate easily. The 
beads in the fractionating column allow vapours to condense by providing a large 
surface area for the vapours to move through the gaps between the glass beads. 

 

Activity 4 

It is said that separation is important in chemistry, do you agree? Give reasons for 
your answer. Suggests the differences between fractional and simple distillation. 

 
 
 
 

Study Tip 

For you to find the answers to the above questions go back to the last sub units and 
read again. This will help you to find answers and to remember what you have learnt. 

Sometimes there is a need to separate mixtures in their individual components. One 
of the methods used is paper chromatography. It works well when separating mixtures 
of coloured substances. 

 
12.4 Paper chromatography 

Paper chromatography is a method used to separate components in mixture of 
coloured pigments. A mixture moves through chromatography or filter paper and 
this determine the rate of movement. The paper allows liquids to pass through it and 
therefore it is porous. A pure substance has only one defined spot. 
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Fig 12.4 paper chromatography 

 
A number of sports means the mixtures contains a number of pure components, 
each representing one of the impurities or components. 

 
Phases of paper chromatography 

Chromatography makes use of two phases which are moving and non-moving 
phase. The moving phase (mobile phase) is the fraction that must be separated 
and dissolved in a solvent. 
The non-moving phase (stationary phase) is the chromatography paper. We can 
use chromatography to separate different coloured components that make up 
black ink using a filter paper and ethanol. The coloured components will settle 
at the baseline which is the position shown by the filter paper. 

 

Fig 12.4 chromatography 
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This is caused by capillary action which forces molecules to move up between the 
molecules of liquid and the surface of the solid. The filter paper adsorbs different 
components as they move upwards through the filter paper. The highest point that 
the solvent (ethanol in this case) reaches up the filter paper is called the solvent 
front. Some components hold tightly to the filter paper than others and they move 
a shorter distance up the paper. Soluble compounds of the ink in ethanol are placed 
further up the filter paper. This results in different stains of ink on the filter paper and 
therefore called chromatography. 

 
Where is paper chromatography applied? 

· Used in separating coloured substances or pigments into their individual 
components 

· Useful in detecting traces of drugs in people’s blood 
· Used in analytic purposes for example to analyse materials found at crime scene. 
· Industrially it plays an important role in the manufacture of pharmaceutical drugs 
·   Useful in refining fractions from the fractional distillation of crude oil. 

 
 
 

 

Study tips 

Carry out an experiment in the laboratory on chromatography using black ink and 
carefully note whether it is composed of different substances. Check the appearance 
of the chromatography paper after the experiment in order to conclude whether 
black ink is made up of a single or many coloured substances. 

 
 
 
 

 
 

Aim 

Experiment 3 

To observe the substances or components in black ink. 

 
Apparatus/Materials 

Chromatography paper or filter paper, black ink, ethanol pencil, dropper, glass jar. 
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