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Lesson   Chromatography 

Subject:  Science 

Strand:  Chemistry, Biology 

 

 

Working scientifically:  

• Questioning  
• Observing  
• Predicting  
• Investigating and experimenting  

• Estimating and measuring  

Lesson Objectives:  

• recognize that mixtures can be separated by physical means  
• recognize that most inks are a mixture of colors  
• explore some simple ways in which materials may be separated  
• separate a mixture using paper chromatography  

 

 

Curriculum links: 

Visual arts, History, Math 

 

 

 

Analysing: 

• Sorting and classifying  
• Recognising patterns  
• Interpreting 
• Recording and communicating 

results.  
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Introduction/Trigger Question 

We all know from painting, that when we mix different coloured paints together we get new 
colours. For example, if we want purple paint we mix red and blue, green we mix yellow and 
blue. Black/brown mix red, yellow and blue!  

Is this the same for markers, are they made from a mixture of different colours or just one 
colour? Can we investigate this? The answer is yes, a technique called chromatography is used 
to separate the colour/pigments found in markers. 

Background information: 

Chromatography:  
 

Paper Chromatography is a method of separating mixtures, particularly water-soluble markers, 
food colouring on sweets, paints or pigments in plants. Inks and markers are often 
combinations of several coloured dyes dissolved in a solvent (liquid , black markers working as 
a particularly good example. Chromatography separates out the colours and we can find out 
which ones are present in ink or dye. The solvent (water) carries the various dyes in the ink up 
the paper. Dyes that are not very soluble in the water come out of the solution early on and 
appear as a colour toward the centre of the filter paper.  
 
Below is an example of several coloured markers separated by radial chromatography.  
 
 

     
 
 
 

Figure 1: coloured markers separated by chromatography  

Interesting fact: 

Chromatography was developed in the early 1900's when a Russian scientist, Mikhail Tsvett, 
was searching for a way to separate the hidden red and yellow pigments from green leaves. 
Like many students, Tsvett knew that the colored pigments were present in green leaves, but 
remained hidden until the chlorophyll broke down in the Autumn, allowing the leaves' true 
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colors to appear. He crushed green leaves into a thick solution, and discovered that when this 
solution was mixed with a certain powder, different colors appeared in specific areas of the 
powder. The hidden colors in the leaves separated to different areas, depending on how 
easily they were absorbed by the powder. 
 

 

 

Figure 3: Paper Chromatography 

 

In this lab activity we use paper chromatography as a technique.  A method of separating 
mixtures of colour that are present in markers by using a moving solvent (liquid) on filter paper. 
A dot of mixture solution is spotted near one end of the paper and then dried. The end of the 
paper, nearest the spot, is then dipped into the solvent without submerging the spot itself. The 
solvent (liquid) moves up along the filter paper by capillary action and as it does it separates 
the colour of mixtures that are present. Pigments that are most soluble (dissolve) in water 
come out first and are seen near the bottom and least soluble further up. 
 
It is reasonable to presume dark coloured markers like black, purple or brown will contain more 
pigments mixed together and therefore more separations or spots appear. Think of it like 
making black paint – we mix all the primary colours together. Also primary colours should only 
separate into one colour!! These make for good investigation questions for a group of students.  
 

• Is black ink just black or a mixture of colours? How will you find out? 

• Do all black markers contain the very same mixture of colours or do different 
manufactures use a different range of pigment? How can you find out? 
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• Will this technique work with permanent markers? (hint, they won’t dissolve in water 
however rubbing alcohol found in hand wash can be used as a solvent) 

 

What is chromatography used for in the real world? As it turns out, quite a bit, not all using the 
same technique outlined above but based on the technique of chromatography within 
separation and purification.  
 

• Vaccine development and antibody testing plus purification 

• Forensics  

• Food spoilage  

• Drug testing  

 

From maintaining the quality of our food and drinks to stopping crime and saving lives, we owe 

a lot to this scientific technique. 

Why filter paper and not just paper towels or coffee filter? 

While paper towels and coffee filters will work as they are able to absorb liquid by capillary 

action the results just won’t be as good as what we get with filter paper. The fiber’s in filter 

paper have a strong affinity for water and can rapidly absorb but equally the paper has a 

large porous surface area that works particularly well for separation. The colours are sharper 

and more visible when filter paper is used.  
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What to do/suggested lessons: 

Lesson1: Hands on chromatography investigation. See step by step pictures 

Lesson 2: Colour mix, separate a mixture of colours on filter paper 

Lesson 3: Spooky Chromatography 

Lesson 4: Butterfly 

Materials/equipment: 

Filter paper 

Water 

Coloured markets 

Small plastic container 

Glue, black card, crayon,  
 
Method:  
1. See attached pictures  

2.Record results on a result sheet.  
 
Results:  

The coloured ink separates into a variety of colours to produce a beautiful pattern.  
 
Conclusion:  

Ink and food colouring are made of a mixture of colours which we can separate by 
chromatography.  
 
Follow up activity:  

1. Forensics technique:  
Chromatography is used by forensic scientists to analyse ink samples in order to match them 
to a crime scene.  
Ask children to analyse a number of markers and pen and match them to that used for a graffiti 
crime!  
2. As an investigation carry out chromatography on a sample of markers or sweets to 
distinguish which brands contain the most dye.  

3. Carry out experiment using, salt water, cold water and warm water. Does altering the 
experimental conditions change the observed results?  



©STEM Educational 
 

 

 



©STEM Educational 
 

 

 



©STEM Educational 
 

 

 



©STEM Educational 
 

 

 



©STEM Educational 
 

 

 

!
!

!
!

!

Lesson&3:&Spooky&Chromatography&
!

 



©STEM Educational 
 

 

 



©STEM Educational 
 

 

Lesson 4: Chromatography Butterfly 

 

 

 

 

 

 

 

 

 



©STEM Educational 
 

 

 



©STEM Educational 
 

 

 



©STEM Educational 
 

 

Butterfly Templates: 

!
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!
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Why not turn your

chromatography discs

into some colourful

snowflakes!?

Follow the guide
for Spooky
Halloween but
create a Winter
Theme.

Winter 
Chromatography Art
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