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Chromatography

Physical Behavior of Matter Lab

Introduction: Case File #6.02


A forgery has been committed at a local bank.  In attempt to steal a large sum of money, someone had illegally signed a check and cashed it.  Four pens were confiscated from four suspects, along with the forged check.  The police department has commissioned you to determine the suspect.


The police have given you a strip of filter paper with some of the ink from the forgery placed upon it.  You will use chromatography to identify which of the four confiscated pens was used on the forged check.

Pre-lab Discussion:


The ink used in pens and markers are made from a mixture of dyes and other substances.  It is possible to separate these dyes using chromatography.  Different brands of markers use different mixtures and can be identified by the separation while performing chromatography.


Chromatography is a method of separating mixtures. A small dot of a mixture is placed near the bottom of a strip of filter paper. The paper is then placed in a test tube with a small amount of solvent in the tube. As the solvent is absorbed by the filter paper, it moves up the paper and carries the mixture with it.  However, each substance in the mixture has a different solubility in the solvent and a different molecular mass.  This causes the different substances to be carried up the paper at different rates and will show a definitive separation.


In this lab you will be separating the dyes from several water-soluble markers using water as the solvent. You will perform this experiment using four markers obtained from the suspects as well as the ink from the forged check.  You will then compare the separation of the inks of the four markers to that of the forged check in order to identify the suspect.

Purpose:

To separate the dye in a water soluble black marking pen using chromatography.

To identify a suspect by comparing the chromatography results of four confiscated markers to the results of ink from a forgery.

	Equipment:
	

	5 large(18x150) test tubes
	ruler

	5 rubber stoppers
	scissors

	Filter paper
	10 ml graduated cylinder

	test tube rack
	forceps

	pencil
	


Evidence

Filter paper strip with ink from the forged check

4 black marking pens from four suspects

Safety

There are no special safety concerns in this lab.  Be careful with the glassware (test tubes).

Procedure

1. Obtain the filter paper with the ink from the forged check.

4. Obtain four blank strips of filter paper, one for each suspect’s marker.

5. Using a ruler and a pencil (pen will run), measure and mark at 1.0 cm and 2.0 cm from one end of the strip. Use the ruler to draw a line across the strip at the two marks. Using scissors, cut a point on the end of the paper that is 1.0 cm long. Repeat this for each piece of filter paper.
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With one of the markers, put a dot in the center of the 2.0 cm line. Using a pencil, write the number of the marker on the paper.  Do this for each of the markers. 
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Using a graduated cylinder, measure 1.0mL of water and pour it into a large test tube. Using this test tube as a guide, fill three more test tubes to run all the known markers and another one for the forgery ink with the same amount of water as the first test tube.

8. Place each of the filter paper strips in a separate test tube and stopper each test tube. It is important that the dot not be in the water. The water will rise to meet the dot.

9. Allow the water to rise up the paper until it is approximately 1.0 cm from the top. Do not allow the water to reach the top of the paper. If it does, the parts of the mixture will begin to run together again as they reach the top.

10. Remove the paper from the test tube using forceps and allow it to dry. Attach the filter paper strips to the lab using small pieces of tape.

Data and Observations

Attach your filter paper strips here. If you are working with a lab partner, you need only attach strips to one of the labs. Make sure both names are on the heading of the lab.

Conclusions and Questions


1. Which suspect wrote the forged check?

______________________________________________________________


2. Did the suspect’s marker show more than one ingredient in the ink?


(look for bulges of color along the filter paper)  If so, how many?

________________________________________________________________

________________________________________________________________


3. Describe the processes of filtration and distillation as other methods of


separating mixtures.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Adapted from Kenneth Hannah—Newfane High School 2010

