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Have you ever watched one of 
those TV forensic crime shows?  
Sometimes a detective finds a 
stain or chemical mixture that 
can’t be easily identified.  So 
they take a swab, put it in an 
evidence bag and send it off to 
the lab for the techs to analyze.   
 
What happens once the 
unknown sample reaches the 
lab?  Well one of the ways lab 
technicians can identify mystery 
samples is through 
chromatography.   
 
Chromatography is a 
scientific way of separating a 
known (or unknown) mixture of 
chemicals, usually in gas or 
liquid form, by passing it through 
another substance and watching 
the particles separate based on 
size, speed, and attraction.  This 
gives technicians the ability to 
separate an unknown mixture 
into its individual components for 
easier identification.  Once the 
individual parts are ID’d, the 
tech’s can report the identity of 
the mixture back to the detective 

and the case can be solved!  
Paper Chromatography is an 
easy form of science that can be 
experimented with at home!  
 
In this lesson, we will use the 
process of chromatography to 
separate out color pigments in 
colored markers (non-
permanent).  You may not 
realize it but many markers are 
not simply a single color 
pigment, but are made up of 
many combined pigments.  
 
Through the use of 
chromatography and a few 
easy supplies, you too can 
perform forensic science!  

MATERIALS 
 colored markers (water-

based, non-permanent)  
 scotch tape 
 coffee filters 
 tall glass cups with 1” 

water 
 scissors 
 clothes pins or 

toothpicks 
 string or fishing line 

POWER WORDS 
 chromatography: from 

the Greek words 
“chroma” and “graphe” 
meaning “color writing”;  
a chemical technique of 
separating different 
molecules traveling at 
different rates through 
something, like paper or 
a gel. 

 pigment: a substance 
that imparts a color to 
other materials, usually 
mixed with a liquid.   

Gas Chromatography Machine  

Paper Chromatography: Separating Color Pigments 
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 DO: 
 Start by folding your coffee 

filter in half and cutting it 
down the middle.  

 Take your 2 glasses and fill 
the bottom portion about 1in 
up with water.  

 Choose two marker colors to 
conduct your 
chromatography 
experiment. HINT: black is 
an exciting color! 

 Using 1 marker per 1/2 
coffee filter, color a bold line 
1/2in from the bottom filter 
edge.  Do this for both 
markers.  Note: Put a piece 
of paper or paper towel 

under the filter before 
coloring; the ink leaks.   

 Take your colored filter and 
place the bottom edge inside 
your glass cup where it 
touches the water surface.  
The colored line should not 
be touching the water.  

 Tape the filter to the glass 
cup’s rim.  

 Repeat for the second glass 
and colored filter.  

 Set cups aside and check 
back often to watch as water 
wicks up the coffee filter.  

  

REFLECT 
 Review your two glasses 

after an hour.  What 
happened? 

POWER WORDS 
 capillary action: the 

ability of a liquid to flow 
in narrow spaces 
without the assistance 
of, or even in opposition 
to, external forces like 
gravity.  

 wick: a strip of 
porous material up 
which liquid is drawn by 
capillary 
action. 

 
DID YOU KNOW? 
There are 3 primary colors 
that help make up three 
secondary colors, and all 
the variations beyond!  
 
 Do you know the three 

primary colors? 
 What about the three 

secondary colors?  
 
Answers on page 4. 

FASCINATING FACTS 
 Chromatography was developed in 

Russia in 1906 by an Italian-born 
botanist named Mikhail Tswett who 
used it for studying plant pigments such 
as chlorophyll. 

 Compare the different 
pigments. 

 Pull your two filters out 
and compare them side 
by side once dried.  Did 
the pigments separate at 
the same locations on the 
filter? 

 Can you come up 
reasons why some 
pigments separated 
lower and some higher?  

Sample illustrating Tswett’s 
original chromatography test 
separating plant pigments. 
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 Explanation: 
Water-based makers are made 
from one or more colored 
pigments and water.  When 
you draw a picture or write your 
name, the water helps transfer 
the color onto the paper.  When 
the water dries, the ink, or dye, 
remains. 
 
When we perform paper 
chromatography, there are 
two parts we watch.  The mobile 
phase and the stationary 
phase.  The mobile phase is 
the moving component.  This is 
a liquid or gas; in our 
experiment, it’s the ink.  The 
stationary phase is the non-
moving component that the 
liquid or gas is drawn and 
separated over (i.e. the coffee 
filter).   
 
When the filter is slightly 
submerged in the water, the 
water wicks, or travels up the 
filter meeting the line of ink.  The 
ink travels up with the water, 
separating into the pigments.  
The pigments are different sized 
molecules and have varying 
degrees of attraction to the filter 
paper.  Because of this, the 
dyes separate into their single 
pigments as water continues 
to travel up the filter.  This gives 
the colorful affect you see with 
your makers in today’s activity.  
 

APPLY 
You can do a lot of fun things 
with paper chromatography!  Try 
making your own filter 
butterflies.  
 Take a whole coffee filter 

and color it with your non-
permanent markers.  Any 
way you like!   

 There are 2 ways you can 
perform the next part. 

1. Just like the experiment, 
suspend the colored filter 
in a small glass of water.  
Be sure to leave an 
uncolored space in the 
middle of the filter to start 
the wicking process! 

2. Hang your colored filter 
from a curtain rod (move 
the curtain out of the way) 
or high space.  Once 
suspended, take a spray 
bottle and spritz (fancy 
word for squirt!) water 
onto the filter and let 
hang dry. 

 Once dry, pinch filter in the 
middle and cloth pin.  You 
can decorate a face and 
antenna on the clothes pin 
for added fun! 

 Suspend your butterflies in a 
window by string or fishing 
line.  Watch the sun brighten 
up your colorful creation!  

POWER WORDS 
 capillary action: the 

moving substance in 
the chromatography 
process.  i.e. the water/
pigments. 

 dye: a natural or man 
made substance used 
to add a color to or 
change the color of 
something. 

 i.e.: Latin phrase “id 
est” and means “in 
other words”  

 mobile phase: the 
moving substance in 
the chromatography 
process.  i.e. the water/
pigments. 

 spritz: squirt or spray 
something at or onto 
(something) in quick, 
short bursts.   

 stationary phase: the 
non-moving substance 
in the chromatography 
process.  i.e. the filter 

FASCINATING FACTS 
 Chromatography is widely used in forensic science (for 

identifying samples taken from crime scenes), 
in pollution monitoring (for identifying small concentrations 
of unknown pollutants in air and water samples), and for 
studying complex mixtures in such things as food, perfume, 
petrochemical, and pharmaceutical production. 

 You also can tape 
toothpicks together to 
create fun flower pot art! 

  
 
 
 

 



 

  ACKNOWLEDGMENTS AND CITATIONS  4 

AUTHOR  
 Stephanie Lamm, Colorado State University Extension Tri 

River Area STEM K/12 Agent 
 

ACKNOWLEDGMENTS 
 Andrew Reed, Colorado State University Extension 

Montrose County Administrative Assistant 
 Dr. Barbara J. Shaw, Colorado State University Extension 

Western Region Youth Development  
4-H STEM K/12 Specialist  

 Dr. Joe Cannon and Marketing Strategies students Berlyn 
Anderson, Jenna Balsley, Rachel Kassirer, Rachel 
Richman, Colorado State University, College of Business, 
for marketing strategies and ST[EMpower] graphics 

 

CITATIONS 
Information:  
 Woodford, C. (2019, September 4). How does 

chromatography work? Retrieved May 6, 2020, from 
https://www.explainthatstuff.com/chromatography.html  

 
Images: 
 Clip Art Best, http://www.clipartbest.com/free-pictures-of-

butterflies  
 Stephanie Lamm, Colorado State University Tri River Area STEM K/12 Agent 
 Wikipedia “Chromatography”, https://en.wikipedia.org/wiki/Chromatography 
 Wikipedia “Gas Chromatography–Mass Spectrometry”, https://en.wikipedia.org/wiki/

Gas_chromatography%E2%80%93mass_spectrometry  

Brown Marker Black Marker 

What pigments do you see? 

Answers from page 2: 
 Blue, Red, and Yellow are 

primary colors. 
 Green, Orange, and Purple are 

secondary colors. 
All colors in between are a 
variation between mixes of the 
primary colors.  


