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Goal:   To demonstrate a technique or process for separating mixtures that is used by biologists, chemists, clinical scientists, and forensic scientists (detectives).  

Standards:
Materials

3
250ml bottles filled with water 
1
dropper bottle each blue and yellow food coloring

3 
clear 10oz cups

25 
plates
40 
small coffee filters

6
green pens

6 
sets of markers

 

20
sheets of paper towel 
While one team member starts Part I and II, another should write the following vocabulary words on the board:

mixtures
separation
chromatography     chromatogram 
capillary action     

I.  What is Chromatography?

Explain to the students that chromatography is a physical way to separate mixtures.  

In today’s lesson, paper chromatography will be used to separate different food coloring dyes.

II.
MIXING COLORS



Materials






1
bottle of water    




Bag #1 containing 





1
bottle blue food coloring





1
bottle yellow food coloring





2
plastic spoons





3
10 oz. clear plastic cups

· Fill 2 of the 10 oz. cups half full of water.   


· Add a squirt of yellow food coloring to the water in one cup and stir.          

· Add a squirt of blue food coloring to the water in the second cup and stir.                            
· Hold the cups up so the students can see them. 






Ask the students:  What color do you get when you mix blue and yellow?  


· Tell students to watch as you hold the glass of yellow liquid directly behind and about 1/3 higher than the cup of blue liquid.  (Students should be able to see all three colors.)
Ask the students:  What color is the liquid in the middle?


It should appear that the liquid in the middle of the glass is green. 

Ask: "What will happen if you pour some of both liquids into a third glass?”



Accept responses.
· Pour 1/3 of the blue liquid and 1/3 of the yellow liquid into the third cup and show 





students that the mixture of the blue and yellow liquids makes a green liquid.

· Tell students that mixing blue and yellow to make green is something easy to do;





something they already know.

· Tell students that what we want to discover is a way to separate mixtures of colors





 and other mixtures of chemicals.

II.
DEMONSTRATION OF PROCEDURE FOR CHROMATOGRAPHY

Materials



1 plastic plate
1 coffee filter

1
green pen
A VSVS volunteer should demonstrate the proper procedure for conducting the experiment. 

SHOW STUDENTS HOW TO:

· Draw a ring of green around the filter, about 1 inch from the bottom.  
· Pour a small amount of water into the plate – less than ¼” deep is ideal.
· Place the coffee filter upside down so that it is sitting in the water in the plate.

· Let the water rise up the filter.  DO NOT disturb the filter.

Explain that liquids can climb up paper, string, and other substances through the process of capillary action or wicking.  The liquid moves upward through the small pores or capillaries that are found in paper towels, filter paper, chromatography paper, and other porous materials; this is what makes these materials absorbent.  Coffee filters are very porous and easily let the water to travel up. Scientists use this process to separate mixtures, including colors.  
III. SEPARATING GREEN INTO BLUE AND YELLOW EXPERIMENT 
Materials
FOR EACH pair of students 


1
plate 

1 coffee filter

1 paper towel

1 green pen

1. Give each pair of students a plate containing water, 1 coffee filter and 1 green pen.
2. Tell students to draw a ring of green around the filter.  Help them do this correctly (not too close to the edge).
3. Help students to place the filter in the bowl.
4. Tell students to watch what happens as the water rises up the filter, and remind them to NOT disturb the filter.
5. While students are observing the experiment, share the following information with them.

The reason why the colors separate has to do with the chemicals that make up the color, the water, and the paper. 


The chemicals that make up the color are called pigments. 

Each pigment travels at a different.  The color that is more strongly absorbed by the paper doesn't go very far up the paper.


These factors usually cause enough separation that you can tell which colors were combined to make the original mixture.

The color separation is called developing a chromatogram (a color pattern).  Chromatograms can be used to match and identify substances in biology, chemistry



and forensic labs.

6. To keep students on task, ask a student to describe what has happened at various intervals (every minute).  Ask what is happening to the line of color; and when the colors separate, ask which color is going farther up the coffee filter..
7. Have students lift the filter out of the bowl and place their chromatogram on a sheet of paper towel.

III. SEPARATING OTHER COLORS 
Materials for each student
1 Plate

1 
coffee filter 

Distribute 1 set of markers to be shared by 4 students.

 

1. Distribute one coffee filter to each student, and one set of markers to each group of 4 students. 
2. Explain to the students that they get to design their own mini-separation experiment.  
3. Have the students place the coffee filter on a dry sheet of paper towel (this is to prevent the markers from bleeding through onto the desktop).  Then, have each students use the markers to draw any design they would like to draw on the line marked around the bottom edge of the coffee filter.  
4. While the students draw, pour a small amount of water into the plates to less than ¼” deep.  The water in the plates used for the green pen can be used again.
5. Help students to place the filter in the bowl.
6. Tell students to watch what happens as the water rises up the filter, and remind them to NOT disturb the filter.
7. Allow the set up to run for ten minutes or until the water is wicked close to the top of the filter paper. Remove the coffee filter and place on the paper towel and allow to air dry for several minutes.

Students can take home their “tie-dyed” papers.
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