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Separation techniques

Aims

You have been asked to produce a booklet for trainee scientist who will need to use separation techniques in their job.

Work through the tasks below about four of these separation techniques to show your understanding. Your teacher may ask you to produce the instruction leaflet for homework.

Task 1: Identifying mixtures

1
Draw particle diagrams in the boxes below to represent an element, a compound, 
and a mixture.
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2
The graph below shows the heating curves of two substances.
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a
The two substances shown in the graph are water and chocolate. 
Label the graph.

b
State the name of the substance that is pure. Explain your answer using the graph provided.
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c
Label the different states (solid, liquid, or gas) shown on this graph. Identify the changes of state. Label appropriately as boiling, freezing, and so on, as appropriate.

d
Describe how an experiment can be set up to provide data for this graph.
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Task 2: Solutions

1
a
Use the words solute, solvent, and solution to describe how a solution is made.
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b
Use the diagrams below to explain in detail what happens to particles when a substance dissolves.



2
The table below gives information on the solubility of sugar and salt in water.

	Substance
	Solubility at 20 °C (g/100g of water)

	sugar (sucrose)
	202

	salt (sodium chloride)
	36


a
State what is meant by solubility. Give an example using the data provided. 

b
Explain what is meant by a saturated solution. 

Task 3: Separation techniques

1
Match the name of the separation technique to the correct experimental set up below. Your choices are:

chromatography        filtration        evaporation         distillation


2
Rearrange the sentences below to describe and explain how filtration can be used to separate sand from a mixture of sand and sugar.

	
	Order

	Sugar dissolves in water. Sand does not.
	

	Sand is left as the residue in the filter funnel.
	

	Add water to the mixture. Stir.
	

	Sugar solution passes through the filter paper as filtrate.
	

	Fold the filter paper, place in funnel, and pour the mixture into the filter funnel.
	


3
Fill in the gaps below to explain why you can use evaporation to obtain salt from sea water but not water from an inky solution.


Evaporation can be used to remove a s                      from a solution. This is the case

when removing salt from sea water. In this example, s                      is the solute,

water is the s                      , and sea water is the s                      . Salt can

be obtained simply by leaving sea water in an e                       b

until the water e                      .


On the other hand, evaporation cannot be used to obtain water from an inky solution

as only the i                       would be left at the end. In order to obtain pure water 

from an inky solution, d                      must be used. This is a technique where the

substance with the l                      boiling point evaporates first, and as its vapours

enter the c                      , the gas condenses into a l                      , ready to

be collected in a beaker.

4
Match the halves of the following sentences together to explain how chromatography works.

	Place a sample of each ink you would like testing on
	
	so the mixture separates.

	Place the chromatography paper in a beaker of solvent,
	
	for example, water.

	The level of solvent in the beaker must
	
	dissolve in the solvent.

	The solvent moves
	
	the pencil line of the chromatography paper.

	The ink samples
	
	with the solvent up the chromatography paper.

	The solvent carries the samples
	
	up the chromatography paper.

	Some dyes move faster than others, and some dissolve better than others,
	
	not be above the pencil line.


5
The chromatogram below show the separation of ink from four different felt-tip pens.

a
State the only coloured pen whose ink does not appear in the brown felt-tip pen.


b
Suggest whether a brown pen made by a different company would produce the same result on a similar chromatogram. Explain your answer.
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