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CHROMATOGRAPHY TASK

Grade Level(s):  3 – 5 (takes about 1 hour with 5th grade students)
Science Concept:  Some materials appear homogeneous but are actually a combination of substances.  For example, black ink is a mixture of different colored materials.  We can separate the colors by dissolving them in water and allowing them to move through an absorbent material.  The ink is separated into the different pigments.  Some components are more soluble and will move faster along the paper and will appear closer to the top. 

Materials per group of two or three:


Pencil


Metric ruler

             Filter paper (circular and at least 2 cm larger that the diameter of the cup)


Scissors

             Water soluble markers:  Black, yellow and one of the following: green, purple


Permanent red marker

Ballpoint pen

1 Clear plastic cup

1 Plastic cup filled with water

Paper towel

Colored pencils

Focus: 

1. Read part of Nate the Great and the Stolen Base that focuses on his solving a mystery. Or, you can read the selected part after you have done the experiment.  
2. Before we can solve a mystery we must first learn about how chromatography works.

Explore

Procedures:  Complete each step and read directions before going on to next step.
1. With a pencil, mark tabs 1.5cm wide X 3cm long on the filter paper (as shown in Figure 1).

2. Using the scissors, cut the filter paper along the solid lines as shown in Figure 1.
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Figure 1.   Filter paper with location of cuts, folds, and colored dots.
3. Using the four markers, place a large dot of each of the four different marker colors 1cm from the end of the outside edge of each tab of paper (see Figure 1).

4. With the ballpoint pen, outline each dot and write the initial of the color above the dot.

5. Turn the filter paper over so that the dots are facing down.

6. Bend each tab upwards at the dotted lines (Figure 1) so that the colored dots face outward.

7. Turn the paper back over again and lay the filter paper over the empty cup so that the four tabs fall into the cup.

8. Note where the dots fall inside the cup.  Mark the cup with the red marker just below the level of the dots. Be careful that the level of water will touch the end of the paper but NOT your colored dot.

9. Remove paper and pour water into empty cup to the level of your mark. 

10. Before putting the paper into the cup write predictions as follows:

I predict that my red dot of color will  _____________________________________.
I predict that my black dot of color will _____________________________________.
I predict that my yellow dot of color will ____________________________________.
I predict that my green dot of color will ____________________________________.
11. Carefully observe what happens by watching the cup from different angles.

12. When the first color reaches the top of the tab, remove the filter paper and flatten it on a paper towel.

Reflect:
Describe what happened to the color of each of the dots.  You may use drawings if you like.
Red dot: ___________________________________________________________________________.

Black dot___________________________________________________________________________.

Yellow_____________________________________________________________________________.

Purple or green______________________________________________________________________.
Apply

Second base was stolen and a ransom note was left.  You have collected marker pens from all of the suspects.  How can what you have learned be used to solve the crime we are going to investigate?

The mystery can be solved by analyzing the ink in a note.   Design an investigation to use paper chromatography to analyze the writing of the note and of the individual markers to find out who committed the crime.  You are a representative of the BMI (Bureau of Mystery Investigations) in your town and can tell who wrote the ransom note.  
