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Purification and Separation Techniques – Change and Systems 

 

Introduction: 

Many things in the world around us are mixtures. Some mixtures are useful and can be used as 

they are. Other mixtures are problematic or harmful if they are used directly, and the desired 

component of the mixture must be separated before it can be used for a specific purpose. In this 

unit, you will study… 

• How scientists identify mixtures. 

• How scientists decide the best way to separate a specific mixture. 

• The different separation techniques that are available, and the principles by which they work. 

• How scientists decide whether a substance is pure. 

• Applications of purification and separation techniques in our everyday lives. 

 

Conceptual Lenses: Change and Systems 

• What do you understand about the concept of change? Think about examples of changes in the 

 world around you and write down your ideas. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 

• What do you understand about the concept of systems? Think about examples of systems in 

 the world around you and write down your ideas. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 

When the components of a mixture are separated, a change takes place to the composition of the 

mixture. This change can be considered to be reversible, since the components can be 

recombined to form the original mixture once again. The process used to separate the mixture is 

chosen based upon the properties of the components within the mixture. This process can be 

considered to be a system, since it is composed of several components which work together, 

following certain rules, to bring about the separation. 
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Guiding Questions: 

Some of these questions you may be able to answer now. Other questions you might only be able 

to give complete answers near the end of the unit. 

 

1. What are the characteristics of a mixture? How do you recognise a mixture? 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 

2. Why is it important to separate mixtures? 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 

3. How do we identify which component of a mixture is important? 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 

4. Which physical properties of a mixture allow us to choose the most appropriate separation 

 technique? 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 

5. Once a mixture has been separated, how do we know that the products are pure? What is 

 purity? What are acceptable levels of purity? 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 

6. What are some important separation techniques that are relevant to our everyday lives? 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 

7. What would happen if separation techniques were not used in our everyday lives? 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 
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• Method One – Magnetic attraction: 

a) What type of mixture(s) can be separated by magnetic attraction? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

 

b) Give a clear and concise explanation of how magnetic attraction can be used to separate a

 mixture of iron filings and powdered sulfur. 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

c) Give examples of how magnetic attraction is used to separate mixtures in the world around us. 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 
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• Method Two – Filtration: 

a) What type of mixture(s) can be separated by filtration? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

b) A mixture of copper(II) sulfate (blue crystals which are soluble in water) and sand can be 

 separated by filtration and crystallisation. A summary of the procedure is given in the 

 diagram below. 

 

 Label the diagram of the filtration apparatus given below: 

 

c) Give a clear and concise explanation of how the filtration apparatus works to separate the

 mixture of copper(II) sulfate crystals and sand: 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

d) After the filtration is complete, what additional steps need to be taken to obtain a sample of 

pure, dry sand? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

e) Give examples of how filtration is used to separate substances in our everyday lives. 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 
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• Method Three – Crystallisation: 

a) How can crystals of copper(II) sulfate be obtained from an aqueous solution of copper(II) 

sulfate efficiently? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

• Method Four – Chromatography: 

a) What type of mixture(s) can be separated by chromatography? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

b) One possible way to separate a small mixture of chemicals that are often, but not necessarily,

 coloured is to use chromatography. The essential steps to perform chromatography are given

 below: 

 

 Give a clear and concise explanation of how chromatography works to separate the different 

 dyes in a sample of ink. 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

c) Explain how chromatography can be used to show whether a chemical is pure. 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

d) Why must the starting line on the filter paper be drawn in pencil? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 
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e) Why is it essential for the ink drop be above the level of the solvent? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

  

f) Why must the spot of ink be small and concentrated? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

g) Why should the solvent be allowed to travel as far up the filter paper as possible? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

h) What additional step(s) must be taken when performing chromatography on a mixture of 

 colourless chemicals? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

i) Using the ruler provided in the question, calculate the Rf values of spot 2 and spot 3. 

 Which spot is least soluble in the solvent, and which spot is most soluble in the solvent? 

 

  

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 
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• Method Five – Simple Distillation: 

a) i) What change in state is boiling? 

  ………………………………………………………………………………………………………... 

 ii) What change in state is condensation? 

  ………………………………………………………………………………………………………... 

 

b) What type of mixture(s) can be separated by simple distillation? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

c) A mixture of ethanol (boiling point = 78C) and water (boiling point = 100C) can be separated 

by simple distillation. Label the diagram of the simple distillation apparatus given below: 

 

d) Give a clear and concise explanation of how simple distillation works to separate a mixture of 

the miscible liquids ethanol and water: 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

  

e) What is the role of the smooth boiling granules in the simple distillation apparatus? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 
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f) Pay careful attention to where the thermometer is located in the simple distillation apparatus. 

 Why is the bulb of the thermometer placed at this exact location? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

g) In which direction does the water flow through the condenser? Why is the direction in which 

 the water flows through the condenser important? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

h) The diagram below shows how drinking water can be obtained from impure water by a 

process known as solar distillation. 

 

 

 

 Briefly explain how solar distillation can be used to obtain drinking water from impure water in 

 the ground. 

 ……………………………………………………………………………………………………………... 

 …………………………………………………………………………………………………………….. 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

i) Give examples of how distillation is used to separate substances in our everyday lives. 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 
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• Method Six – Separating Funnel: 

a) What type of mixture(s) can be separated using a separating funnel (tap funnel)? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

b) A mixture of oil and water can be separated by using a separating funnel (tap funnel). A brief 

 description of the procedure is given in the diagram below. Label the diagram below of the 

 separating funnel experiment: 

 

 

 

c) Give a clear and concise explanation of how the separating funnel works to separate the 

mixture of oil and water: 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 
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• Method Seven – Sublimation: 

a) What change of state is sublimation? 

 ……………………………………………………………………………………………………………... 

 

b) What type of mixture(s) can be separated by sublimation? 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

c) A mixture of sodium chloride and ammonium chloride can be separated by sublimation. A brief 

description of how sublimation can be used to separate a mixture of sodium chloride and 

ammonium chloride is shown in the diagram below. Label the diagram to show how this 

separation can be accomplished. 

 

 

 

d) Give a clear and concise explanation of how sublimation works in order to separate a mixture 

of ammonium chloride and sodium chloride: 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

  

• Summary  

What questions need to be asked, and what decisions need to be made, in order to achieve a 

complete and efficient separation of a mixture of chemicals? 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 
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• Scan the QR code below for the answers to this assignment. 
 

 

 
http://www.chemist.sg/purification/purification_worksheet_ans.pdf 

http://www.chemist.sg/purification/purification_worksheet_ans.pdf
http://www.chemist.sg/purification/purification_worksheet_ans.pdf

