Name

Solve a Science Mystery

Sometimes chemists have a mixture of chemicals and need to know what each chemical in the mixture is.  One way chemists can separate chemicals is by a process called chromatography.  This method can be used for the separation and comparison of drugs, dyes, pesticides, proteins, DNA, inks and many other chemicals.   

The simplest form of this technique is paper chromatography.  It separates substances based on differences in solubility (ability to dissolve) in a given solvent (liquid).  Substances to be separated are spotted on a piece of paper.  As the solvent climbs up the paper by capillary action, the solvent carries some of the components of the mixture along with it.  The substances that are more soluble in that solvent move faster up the paper while less soluble ones move slower and separation is seen. You will be using this technique today to help solve a crime. 

 
Mrs. Wostl and Mrs. Eisenbach have taken their second grade class to an art museum.  As they are leaving, a security guard approaches them and yells, (Stop! ”  Someone has scribbled with black marker all over one of the priceless paintings.  After conducting a search, Mrs. Wostl, Stacy, Tom, and Mary are each found to have a black marker in their pocket.  Your work as a Forensic Scientist is to discover who ruined the painting.  

1.
You will receive a piece of chromatography paper on which a sample of the ink from the crime scene has been placed along with samples of ink from each of the suspects’ pens.

2.
Place the paper carefully in a cup containing the solvent (water).  Watch what happens as the solvent travels up the paper.  Write your observations in the chart on the next page.

	Ink Sample
	Observations

	Crime Scene (CS)


	

	Mrs. Wostl


	

	Stacy


	

	Tom


	

	Mary


	


Draw a picture of the results of your experiment below.

Take home experiment

You can do a similar experiment for your parents at home using food coloring and coffee filters. 

1.
Ask your parent to fill three 8-oz plastic cups with three tablespoons of water and put 3 drops of red and blue food coloring into one cup, 3 drops of red and yellow into another cup, 3 drops of red, blue, and yellow in the third cup.

2.
Take an unused coffee filter and cut three strips about 10 cm long and 2 cm wide.

3.
Wrap one end of a strip around a pencil and lower the other end so that it goes about ½ cm into the water.  Tape the filter paper to the pencil and place the pencil on the rim of the cup.

4.
Repeat step 4 for your two other cups.  Watch as the water and food coloring move up the filter paper.  Can you tell which cup contained which food coloring?  

5.
Ask your parent to make up a new food coloring mixture without you watching.  Run this experiment again with a new coffee filter strip.  Can you tell which colors were used to make the mystery mix?

Reference: Wonder Science, American Chemical Society/American Institute of Physics

