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Matter & Materials – Term 2 (17/07/20) 

Worksheet 4 – Methods of Physical Separation 

There are a variety of ways to separate substances in mixtures. Knowing the properties — 

key characteristics of substances — helps to determine which method is best when 

separating mixtures.  

Separation Processes: 

 
The way in which different substances in a mixture are separated is called a process. There 

are several different processes used for separation. Many of them are very complex and 

involve dangerous chemicals or high temperatures. A lot of important industries in the world 

today are based on separation processes. Here are a few separation processes: 

 

1. Handsorting - https://youtu.be/lL1Nv1j3bWQ 

 

Some of the substances are easily separable just by taking out the impurities with hand. This 

method of separation is known as handsorting. The substances in the handsorting method 

can be separated based on size, colour, shape, weight etc. Handsorting examples are: If in a 

bowl, there are 7 round shaped boxes and 3 rectangular boxes then the boxes can be easily 

separated based on shape. 

 

                                
 

2. Sieving – https://youtu.be/zC3J7Mdt8W4  

 

A mixture made of solid particles of different sizes, for example sand and gravel, can be 

separated by sieving. Sieving can also be used to separate a liquid from a solid e.g. 

pasta & water. 

 

https://youtu.be/lL1Nv1j3bWQ
https://youtu.be/zC3J7Mdt8W4
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3. Chromatography - https://youtu.be/ZCzgQXGz9Tg 

This method is often used in the food industry. It is used to identify chemicals (colouring 

agents) in foods or inks. For example, if a scientist wants to know how many substances are 

in a particular blob of ink, paper chromatography can be used. 

 

Below is an illustration of using chromatography to separate and identify the different 

chemicals in ink (mixture). 

 

A blob of ink is smeared on a special paper called filter paper. The paper is placed in a 

trough of solvent. The solvent used depends on the chemicals in the ink blob. As the paper 

gets soaked upwards, it attracts the various chemicals in the ink blob. Because different 

chemicals have different rates of attractions to the solvent, the chemicals will travel upwards 

in different amounts. Sometimes, a chemical may not react at all. If a different solvent is 

used, all the various chemicals may travel at a completely different rate. 

4. Filtration - https://youtu.be/t6ha7iZDuJo 

This is a more common method of separating an insoluble solid from a liquid. An example 

of such a mixture is sand and water. Filtration is used in water treatment plants, where 

water from the river is filtered to remove solid particles. Here is a basic lab setup for 

filtration: 

 

This process involves the use of a filter paper placed in a filter funnel. The funnel is placed 

in a beaker and the mixture of water and sand is poured into the funnel. The liquid part 

https://youtu.be/ZCzgQXGz9Tg
https://youtu.be/t6ha7iZDuJo
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drains through the filter paper into the beaker, leaving the solid sand particles trapped on 

the filter. In filtration, the liquid part collected is called the filtrate and the solid bit that 

remained on the filter paper is called the residue. 

5. Evaporation - https://youtu.be/ppMdfnt80NE 

Evaporation is the process by which water (and other liquids) changes from a liquid state 

to a vapor or gas state. Evaporation is great for separating a mixture (solution) of a soluble 

solid and a solvent. The process involves heating the solution until the solvent evaporates 

(turns into gas) leaving behind the solid residue. Here is a simple example involving a 

mixture of salt and water. 

 

To get the salt back from the saltwater, the solution is heated to boiling point. As it boils, 

the water escapes as vapor (gas). After some time, all the water evaporates, leaving a layer 

of salt at the bottom of the beaker. 

6. Simple distillation - https://youtu.be/V5ep0-ojPGw  

This method is best for separating a liquid from a solution. In a way, the concept is similar 

to evaporation, but in this case, the vapor is collected by condensation. For example, if 

you want to separate water from a salt solution, simple distillation would be great for this. 

For example: to separate pure water from a salt solution, it works like this: 

 

 
 

https://youtu.be/ppMdfnt80NE
https://youtu.be/V5ep0-ojPGw
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A beaker of the salt solution is heated to the boiling point of the liquid. As it boils, the liquid 

turns into vapor (gas). The vapor is directed through tubes (condenser) connected to 

another beaker. As the vapor goes through the tube, it is cooled down by running cold water 

around the tubes. This forces the temperature of the vapor to fall, causing the gas to turn 

into liquid again (condensation). The liquid is pure at this point, as it is free from salt. 

The process continues until all the liquid in the solution turns into vapor, leaving the salt 

residue. The distilled liquid is called a ‘Distillate’ 

7. Fractional distillation - https://youtu.be/mP4Hgui-g6U  

Similar to simple distillation, fractional distillation is best for separating a solution of two 

miscible liquids. (Miscible liquids are liquids that dissolve in each other). The Fractional 

method takes advantage of the different boiling points of the two liquids. 

Example: To separate ethanol from a solution of water and ethanol, it would work like this: 

 

In a mixture of two miscible liquids (like water and ethanol) one liquid will have a lower 

boiling point (ethanol). In a similar set-up like a simple distillation, the heat is applied to the 

solution to raise its temperature to the boiling point of the ethanol. This will turn the ethanol 

in the mixture into gas. Unlike in the simple distillation set-up, there is a fraction 

column between the boiling beaker and the condensing unit. This column is made up of 

layers of glass or beads. The column helps the rising gas to slowly condense and re-

evaporate several times, before it is collected into the beaker. In the end, the water is 

separated from the ethanol. Fractional distillation takes a bit more time than the simple 

distillation. 

8. Magnetism - https://youtu.be/MGLRMRU1d-8   

Magnetism is ideal for separating mixtures of two solids with one part having magnetic 

properties. Some metals like iron, nickel and cobalt have magnetic properties whiles gold, 

silver and aluminium do not. Magnetic elements are attracted to a magnet. It works like 

this: Let us take a mixture of sand and iron filings for example. 

 

https://youtu.be/mP4Hgui-g6U
https://youtu.be/MGLRMRU1d-8
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To separate this, spread out the mixture on a flat surface. Run a magnet bar over the surface. 

You will notice that the magnetic elements (iron filings) will be attracted to the magnet over 

it. After several runs, all the sand will be free from any iron filings. 

9. The Separating funnel - https://youtu.be/B6Dl3uZJ5-Y  

In this technique, two liquids that do not dissolve very well in each other (immiscible 

liquids) can be separated with the concept of unequal density. A mixture of oil and water, 

for example, can be separated by this technique. It works like this: 

 

The two liquids in the mixture have different densities, making the heavier liquid settle at 

the base of the container. In this setup, a funnel with a tap at the spout is placed inside a 

beaker. The mixture is poured into the funnel and allowed to settle. Soon, the oil, which is 

heavier, settles at the base, with the water on top of it. The tap is opened to allow the oil to 

pass and closed as soon as the water reached the spout. 

10.   Centrifuge - https://youtu.be/4V2R3vb8hek  

 

In some cases, there are suspension mixtures where the solid particles are too fine to be 

separated with a filter. In these cases, sometimes a centrifuge is used. Centrifuges are 

mechanical devices that spin at very high speeds. These high speeds allow the solid 

particles in suspensions to settle very quickly. For example, rather than wait for sand to 

slowly settle to the bottom of water, a centrifuge can cause the sand to settle in a matter 

of seconds. 

https://youtu.be/B6Dl3uZJ5-Y
https://youtu.be/4V2R3vb8hek
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Some examples of how centrifuges are used include separating blood into plasma and red 

cells, separating cream from milk, and separating uranium isotopes for nuclear power 

plants. 

 

   The heavier particles move to the outside 

      of the cylinder as the centrifuge spins 

      allowing the mixture to be separated. 
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Activity: 

1. Black instant coffee is a mixture of coffee powder and hot water. Which substance is: 

(a)  the solute  (b)  the solvent  (c)  the solution? 

2. Identify the properties that allow the following substances to be separated from a 

mixture & then state which method you would use to separate the components.  

(a)  Peas from a mixture of peas and water   

(b)  Oil from a mixture of oil and water  

(c)  Gold particles from a mixture of sand and creek water  

(d)  Cream from cows’ milk 

3. During an experiment, a teacher accidentally drops some steel drawing pins into a 

bowl of sugar. Suggest two methods that could be used to remove the drawing pins 

from the sugar. Briefly explain each method. 

4. How would you separate the sand from a mixture of sand and sawdust? Construct a 

flowchart to show the steps you would use. 

5. Imagine you dropped nails in the sawdust in woodwork class. Propose two reliable 

ways of separating the nails from the sawdust. 

6. You have been asked to analyse some salt-contaminated soil and to propose a 

method for separating the salt from the soil.  

(a) Outline the method that you would use to obtain pure dry salt and pure dry soil.  

(b) Draw a labelled diagram showing how your equipment would be set up for each 

stage of your separation. 

7.  The diagram below shows a mixture being filtered in a school laboratory. 
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(a)  Add the missing labels. 

(b)  What is the purpose of the stirring rod? 

8.  Pasta is cooked by boiling it in water. It sinks to the bottom of the saucepan when it 

is left to stand. 

 

(a) Which type of mixture is the pasta and water? 

 

(b) Describe two different methods that could be used to separate the pasta. 

 

(c) Which of the two techniques is better for separating the pasta and water? Explain 

your answer. 

 

9. Research the following two methods of separation and write a few points about how 

it works and give an example of each method: 

 

(a) Winnowing     (b) Threshing  

 

10. Match the following terms to the appropriate descriptions below.  

 

properties, chromatography, evaporation, magnetism, distillation, sifting, 

filtration, dissolving. 

 

a)  ability to be attracted to a magnet:  

b)  a solute going into solution when a solvent is added:  

c)  distinguishing characteristics of substances:  

d)  separating parts of a mechanical mixture according to size:  

e)  removing the solvent by exposing it to air for over a period:  

f)  technique used separate small-sized materials from a liquid:  

g)  separating different coloured substances from a dried ink:  

h)  method of separating a solute from a solvent that is based on the boiling point 

of a substance: 

 

Use the information from the worksheet BUT also do more research on our own! 

Click on the links to watch a short video on each method of separation. 

Take Care & Be SAFE! 


