Chromatography Lab

PURPOSE


In this experiment we will learn about the science of chromatography.  We will then use chromatography to separate the dies in MM”S, Skittles and food coloring.  We will conclude this lab by charting our data and making a few predictions based on the results.

DISCUSSION

 
Chromatography, in chemistry, analytical technique used for the chemical separation of mixtures and substances. The technique depends on the principle of selective adsorption (not to be confused with absorption), a type of adhesion.  Chromatography was discovered in 1906 by the Italian-born Russian botanist Mikhail Tswett, but was not widely used until the 1930s. (Encarta, 2000)

Paper chromatography is an important separation technique that depends upon differences in how strongly the dyes are adsorbed onto the paper (stationary phase) and how soluble the dyes are in the developing solvent (mobile phase). In paper chromatography, a small amount of the mixture to be separated is placed close to the edge of a piece of paper. The edge of the paper is then immersed in a developing solution.  As the developing solution ascends up the paper by capillary action, the components of the sample are carried along at different rates. 

To prevent evaporation of the developing solution, this process is carried out in a closed container.  Each component of the mixture will move a definite distance on the paper in proportion to the distance that the solvent moves. This ratio, Hf = distance component moves/distance solution moves, can be calculated for each component to aid in identification. Hf values are dependent upon the paper, the developing solution, and the amount of sample used.

PROCEDURE

Preparing Chromatography Papers

1. Put on your safety glasses.

2. Obtain 9 strips of chromatography paper.

3. Draw a line across the chromatography paper 2cm from the bottom.

4. Obtain three test tubes and a test tube rack.

5. Pour ¼ inch of acid solution into each test tube.

6. Place a MM candy into one of the test tubes.

7. Shake genteelly until all of the all color dissolves from the shell.

8. Use a disposable pipette to place a small drop of color on your chromatography paper at the line.

9. Repeat steps 6-8 for two more differently colored MM candies.

Preparing Developing Chambers

1. Pour 1 ½ cm of developing solvent into three jars.

2. Find a lid to fit each jar.

Developing Papers

1. Place paper with sample into solvent.

2. Keep the sample spot above the solvent.

3. Fold the paper over the top edge of the jar.

4. Allow the solvent to rise 6 cm over the base line.

5. Pull the paper out of the solvent and hang it on your rack to dry.

Repeat

1. Now repeat all of the above procedures for three Skittles and three food colors.

DATA

1. Mark the top of each color band with a straight line.

2. Measure the distance from the base line to each of these marks.

3. Record the data in a chart as bellow.

4. Calculate the Hf value for each band as discussed in the data section.

Sample Chart

	Sample
	Color
	Base Line
	Color Line
	Solvent Line
	Hf Value

	Blue MM 
	Yellow
	2cm
	5cm
	7cm
	0.60

	Blue MM
	Green
	2cm
	4cm
	7cm
	0.40


CONCLUSION

1. Which color was least attracted to the paper, and how can you tell?

2. Which color was most attracted to the paper, and how can you tell?

3. Based on Hf values, which colors were the same in differing candies?

4. Were all of red dyes the same type?

5. Were any of the candy made with different colors then you expected?

6. What does Chromatography mean?

7. Why do some colors travel higher up the paper then others?

8. For what else might chromatography be used?

