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Mahopac High School

Chromatography Lab
Chromatography is a method used for separating compounds so that they can be analyzed and studied. By analyzing a compound, a scientist can figure out what makes up that compound. Chromatography is a great physical method for observing mixtures and solvents. 
The word chromatography means "color writing" which is a way that a chemist can test liquid mixtures. While studying the coloring materials in plant life, M.S. Tswett, a Russian botanist invented chromatography in 1903.

Chromatography is used in many different ways. Some people use chromatography to find out what is in a solid or a liquid. It is also used to determine what unknown substances are. The Police, F.B.I., and other detectives use chromatography when trying to solve a crime. It is also used to determine the presence of cocaine in urine, alcohol in blood, PCB's in fish, and lead in water. 

Chromatography is based on differential migration. The solutes in a mobile phase (eluent) go through a stationary phase (ink). Solutes with a greater affinity for the mobile phase will spend more time in this phase than the solutes that prefer the stationary phase. As the solutes move through the stationary phase they separate. This is called chromatographic development.
How it works
In all chromatography there is a mobile phase and a stationary phase. The stationary phase is the phase that doesn't move and the mobile phase is the phase that does move. The mobile phase moves through the stationary phase picking up the compounds to be tested. Chromatography uses capillary action to move the solvent through the stationary phase.  .As the mobile phase continues to travel through the stationary phase it takes the compounds with it. At different points in the stationary phase, the different components of the compound are going to be absorbed and are going to stop moving with the mobile phase. This is how the results of any chromatography are obtained.  We measure from the point at which the different components of the compound stop moving and separate from the other components as compared to the starting point. 
What is the Retention Factor, Rf ?
The retention factor, Rf, is a quantitative indication of how far a particular compound travels in a particular solvent. The Rf value is a good indicator of whether an unknown compound and a known compound are similar, if not identical. If the Rf value for the unknown compound is close or the same as the Rf value for the known compound then the two compounds are most likely similar or identical. 

The retention factor, Rf, is defined as
Rf = distance the solute (D1) moves divided by the distance traveled by the solvent front (D2) 

Rf = D1 / D2
D1 = distance that color traveled, measured from center of the band of color to the point where the food color was applied 

D2 = total distance that solvent traveled 
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	Type of Chromatography
	Applications in the Real World
	Why and What is it

	Liquid Chromatography
	test water samples to look for pollution,
	Used to analyze metal ions and organic compounds in solutions. It uses liquids which may incorporate hydrophilic, insoluble molecules.

	Gas Chromatography
	detect bombs in airports, identify and quantify such drugs as alcohol, used in forensics to compare fibers found on a victim
	Used to analyze volatile gases. Helium is used to move the gaseous mixture through a column of absorbent material.

	Thin-Layer Chromatography
	detecting pesticide or insecticide residues in food, also used in forensics to analyze the dye composition of fibers
	Uses an absorbent material on flat glass plates. This is a simple and rapid method to check the purity of the organic compound.

	Paper Chromatography
	separating amino acids and anions, RNA fingerprinting, separating and testing histamines, antibiotics
	The most common type of chromatography. The paper is the stationary phase. This uses capillary action to pull the solutes up through the paper and separate the solutes.


Table researched and documented by Ann Van Blaricum

Paper Chromatography
Procedure

1) Obtain a sheet of chromatography paper.   Hold the paper by the edges to avoid 
    fingerprints which will interfere with the chromatography process.

2) Draw a pencil line on the chromatography paper about 1 cm from the bottom. This 
    will be the origin.

3) Using the pipet, place a small spot of substance on the pencil line. 

4) Directly above each spot, label the paper,  in pencil, with the name or identification of 
    the substance used. 

5) Add about 25 mL of the eluent solution to the beaker or test tube. 

6) Place the chromatography paper into the beaker or test tube. 

7) Allow the beaker and chromatography paper to sit to allow the substances to separate.

    Do not disturb the beaker or test tube during this time.

8) When the substance has separated sufficiently or the smear has moved approximately  

    2/3 of the way up the paper, remove the chromatography paper from the container.

9) Lay the chromatography paper flat on a paper towel to dry.
QUESTIONS:

1. What colors were in the mixtures?

2. What is necessary for a good mobile phase?

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

4. Why must all marking on the chromatography paper be in pencil?
Radial Chromatography
Procedure:

1.  Fold the smaller piece of filter paper in half.  Fold the filter paper in half again until you have a quarter circle.  Fold the paper two more times.  This is the “wick” that will be used for the experiment.

2.  On the larger filter paper with the hole in the center, make a series of dots around the hole.  Dark markers work the best.  If the marker is not dark, you may want to put an extra dot on top of the first one.  Two colors of markers may be used.  Some possible patterns are shown on the next page.
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3.  Pour some water into the bottom of the petri dish.  Place the wick in the center of the larger piece of filter paper and position the filter paper so that the wick is in the center of the petri dish.

4.  Let the experiment sit for several minutes.  Do not let the water or colors touch the edge of the paper.

5.  Record your observations on the data sheet.

6.  Staple or tape your larger piece of filter paper to the data sheet.

7.  Fill in the table below:

	Marker Used
	Number of Dyes
	                     Colors of Dye(s)

	
	
	

	
	
	


Questions:

1.  Were all the patterns of the colors the same?

2.  Were all the patterns the same for similarly colored markers?

3.  Do you think this experiment could be done with ink from pens?

4.  How could this method help determine if someone changed a grade on their report card?








