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Objectives
Students will separate colored substances using chromatography
Students will discover if food colorings and candy colors are a mixture of colors

Key Points
Water will rise up a paper towel through capillary action
Food colors can be separated by a technique called chromatography
Water and rubbing alcohol are common solvents used in chromatography
Chromatography can be used to separate the colors on certain candies

Vocabulary Words
Chromatography

Teacher Demonstration
•  Tell your students that you will now demonstrate a special property of water.  Take a sheet of paper 

towel and dunk the bottom in a container of water, as shown in the image below.  Observe how the 
water rises up the paper towel, apparently defying gravity.  You can state this is an interesting sci-
enti !c!phenomenon,!that!other!liquids!beside!water!will!do!this,!but!also!that!there!is!more!to!this!
story.  Now, in front of your students, take out a package of food coloring and add a couple drops 
of each color into a small cup.

•  State that to the eye, this mixture looks like it is black; although 
everyone saw you add the colors together.  Using a small pipet or 
eyedropper, place a line of the black mixture across the bottom of the 
paper towel, being careful not to place the sample too close to the 
bottom!edge.!!Dunk!this!sheet!into!the!water,!and!start!talking!about!
how the water will once again rise up the paper towel. 

•  As the water passes over the food coloring, and rises above it, the water 
will carry the food coloring with it.  Tell your students that as this occurs, 
the colors will separate.  Suspend the paper towel from a ruler so that you 
don’t have to hold it—it will take a few minutes for the leading edge of 
blue to be seen.  Tell your students that this procedure you are showing 
them!has!the!scienti !c!name!of!chromatography.
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•  Go on to describe how chromatography is a technique that allows colors to be separated on a piece 
of paper.  Point again to the cup containing the black mixture and state that this cup contains four 
different food colors—it is common for inks and colors to be not just one color, but a mixture of 
colors.  Stress how the colors will separate as they rise up the paper towel.  Before you guide stu-
dents through the activities, review the important variables described below.

Language arts tip:  Include chromatography as a bonus 
word in your spelling test.

Fact:  The movement of water up the paper towel is due 
to capillary action, where water is drawn up into the 
narrow spaces between • bers. 

Paper
•  Paper towels are good for large-scale demonstrations, but give poor results compared to other 

types!of!paper.!!Paper!towels!are!very! !brous,!and!as!shown!below!produce!a!cruder!separation,!
but!this!might!be!acceptable!if!no!other!paper!is!available.!!Alternatively,!strips!from!coffee! !lters,!
bibulous!or! !lter!paper!(see!page!57!for!information),!and!even!computer!paper!can!be!used.!!For!
most!applications,!the!coffee! !lter!paper!will!suf !ce,!especially!as!it!is!the!easiest!to!obtain—sim-
ply!provide!the!coffee! !lters!that!the!students!will!cut!into!strips.!!If!you!have!all!the!papers!avail-
able, then the type of paper could be a variable tested by students. 

•  The type of paper used not only affects the qual-
ity of the results, but also the time it takes to get 
results.  The paper towel is so porous that after only 
15 minutes the liquid has reached the top and the 
separation is done.  The other three papers were 
removed!after!30!minutes.!!The!coffee! !lter!paper!
runs the quickest and achieves good separation of 
the blue and yellow.  All of these samples were run 
in a solvent of 70% rubbing alcohol (see next page).

Materials tip:  Buy the cone-style coffee • lters, which are ! at and can be easily cut into strips.  
Fluted coffee papers are too folded to be used ef• ciently.

Set-up
•  Use any shallow container to suspend the strips.  If you have 

a large class, the trays from double pan balances make conve-
nient containers as shown in the image to the right.  Suspend 
a ruler on top of two cups to attach and drop the strips into 
the liquid.  Multiple strips can be suspended at the same time.  
Once the separation is complete, the strips can be removed and 
dried.

Four Important Variables  
Type of paper used
Set-up
Type of solvent used
Amount of sample on the paper
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Applying the Sample to the Paper
•  The key to this procedure is placing the spot of food coloring onto the paper.  Students must be 

aware not to spot the sample too close to the bottom edge of the paper, so that when the strip is 
placed in the container, the spot is not submerged in the liquid.  If the spots are placed too low on 
the paper and dunked in the liquid, then the chromatography is ruined and must be started over.  
Applying the colors an inch from the bottom should give the papers plenty of room.

•  It!is!very!dif !cult!for!children!to!appreciate!that!only!a!small!
amount of coloring is needed—many put on too much the 
 !rst!time!they!try!this—dripping!it!on!and!making!a!big!
mess.!!More!is!de !nitely!not!better!here.!!One!way!to!apply!
a tiny amount of food coloring is to provide toothpicks and 
small cups that contain only a couple drops of each color.  
Show your students how to apply the sample.  It is possible 
to apply all four colors to one piece of paper as shown in 
the image, or one or two colors could be run on individual 
pieces of paper.

Activity tip:  Use a blunt-ended toothpick or cut the end off of a sharp toothpick.

Solvent
•  Another variable that can be explored is the liquid that is used as the solvent.  The image below 

shows the difference between water and three different bottles of rubbing alcohol that differ in 
their percentage of alcohol.  All three (50%, 70% and 91%) can be purchased at grocery stores and 
pharmacies,!although!unfortunately!usually!not!at!the!same!store.!!Dollar!stores!sometimes!are!a!
good!source!of!bottles!that!contain!the!50%!solution.!!Read!the!label!to! !nd!which!percentage!the!
bottle contains. 

•  These samples were all run for 45 minutes 
on!coffee! !lter!paper.!!As!can!be!seen,!there!
is a big difference between the solvents.  
Both the 50% and 70% isopropanol give 
the best results, with the best separation 
achieved in the 70% solution.  Not only is 
the green food coloring separated into blue 
and yellow, but a faint band of red can be 
seen in the yellow sample as well. 

•  The separations can’t be seen well in the water or at all in the 91% sample, where the colors hardly 
ran anywhere.  In fact, the more alcohol, the slower the solvent moves up through the paper.  You 
can either provide all four solutions and have students explore this variable themselves, or you can 
just provide them with the 70% isopropanol solution.  It really depends on how much time you 
have available and are willing to allot for this activity. 


