Name(s) ______________________________________                                       Class  Period _______

Chromatography of Magic Markers
Introduction:

The colors in magic markers are often due to a mixture of several compounds.  These inks can be separated using paper chromatography.  Porous paper serves as the stationary phase.  Depending on the type of ink, the mobile phase will vary.  Permanent inks require isopropyl alcohol to separate, while washable markers require only water.  After separation, one can observe the different colors that make up a particular color of magic marker.

Purpose:

The purpose of this experiment is to separate the inks in magic markers using paper chromatography.

Procedure:

1.
Obtain a large test tube, and place it in a test tube rack.  A beaker may be used instead of a test tube.
2.
Cut a strip of chromatography paper slightly longer than the test tube and slightly narrower than the diameter of the test tube.  The paper may already be cut for you.
3.
Draw a pencil line across the strip 3 cm from one end of the strip.  In the center of  this pensil line, place a dot of the marker to be tested.  The dot should be about 0.2 cm in diameter and dark enough to be clearly visible.

4.
Place about 1.5 cm of water in the  test tube or beaker.

5.
Carefully insert the chromatography paper into the test tube or beaker, dotted end down.  The dot must be above the water, and the sides of the chromatography paper cannot touch the sides of the test tube or beaker.

6.
Allow the test tube or beaker to remain undisturbed until a good separation is obtained or until the solvent front (water line) reaches the top of the test tube or beaker.  In a good separation, the colors are separated and the solvent is clearly above the top color.

7.
Remove the chromatogram.

8.
Mark the spot that the water reached with a pencil.

9.
Calculate the Rf value (Rf = distance solute (color) moved/distance solvent (water) moved) for each solute (color).  If you have three colors on the chromatogram you will be calculating three Rf  values.  


To measure the distance that the solute moved (Dc), measure the distance between the starting pencil line and the middle of the colored solute in cm.  You must make this measurement for each color on the chromatogram.  You will then divide each of these values by the distance that the solvent moved.  To determine the distance that the solvent moved (Ds), measure the distance between the starting pencil line and the final pencil line in cm.
Data Table:

	Color
	Dc (cm)
	Df (cm)
	Rf Value

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Questions:  Read the handout on chromatography before answering these questions.
1. What is the stationary phase in this experiment?  ______________________
2. What is the mobile phase in this experiment? ____________________

3. Which of your colors had the greatest affinity for the mobile phase? ________________________
4. Why is isopropyl alcohol used rather than water when separating the inks in permanent markers?

5. Why does the spot need to be above the level of the solvent when the chromatogram is placed into the solvent?

6. Consider the molecular interactions that might occur between the ink, the solvent, and the paper.  Suggest an explanation for the different Rf values for different inks.
7. Explain what will happen if the inks have too great an affinity for the stationary phase.
8. Explain what will happen if the inks have too great an affinity for the mobile phase.

9. In column, gas, and high performance liquid chromatography the retention time rather than Rf values are used to identify the components of a mixture.  What is retention time?
10. What two factors determine retention time?

