Paper Chromatography Lab______________________

Question:  What are the dye components of marking pen inks?

Background:  Chromatography is a physical process in which components of a mixture are separated. The inks of marking pens are often mixtures of several dyes. As the solvent (water) in this lab diffuses through the filter paper, these dyes are dissolved and then carried along by capillary action. Capillary action is the movement of a liquid upward through small pores. Dyes that are more soluble (dissolve better) in water will be moved further in a given amount of time. In comparison, the dyes that do not dissolve as well in water, and are attracted to the paper will not be carried as far in the same time period. Solubility is a physical property, a property of matter that can be observed without chemically changing the substance being studied.

Hypothesis:  State a hypothesis as to which markers dye contains more than one component dye.  Write your hypothesis in the lab write-up page.
Equipment:  beaker or cut off soda bottle, water, pencil, filter paper, tape, and 2 marking pens of different colors.

Procedure:
1. Cut two strips of filter paper so that each is 2 cm wide and 12 cm long.  If filter paper is unavailable then use paper towel.  Using a pencil draw a single line across the bottom of each strip of paper.  Your strips should look like the illustration below.  You have just made two chromatography strips.
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2. Tape one ends of each strip to the center of the pencil about 2 cm apart from each other.

3.
Use a marking pen to draw a single line across the bottom of each chromatography strip about 2 cm from the bottom of the strips. Use a single, different color pen for each strip.  Make sure one of the color pens used is green.  The second can be whatever color you want.  Record the colors used on the lab write-up sheet.
4. Place the pencil, with the chromatography strips attached, across the top of the beaker. Note how far into the beaker the chromatography strips extend. 
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5. Remove the pencil and chromatography strips. Pour enough water into the beaker so that the bottom of the chromatography strips will just touch the water surface. 

6.
Place the pencil and chromatography strips in the beaker. Make sure the chromatography strips do not touch the sides of the beaker. 

7. Observe the dyes move up the chromatography strips for 10-15 minutes. 

8. When the water/dye has climbed to within 3 cm of the pencil, lift the ruler out of the beaker and allow the chromatography strips to dry slightly. 
9.
For your observations, draw what each chromatography strip looks like.  Be sure to label any different colors you see.  If crayons or colored pencils are available, color your illustrated chromatography strips on your lab sheet.

10.
Take each strip of paper and display it with the others of that color pen the class has created. 
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Hypothesis:  State a hypothesis as to which markers dye contains more than one component dye.

______________________________________________________________________________
Data:  Draw in the two paper chromatography strips illustrated below showing the starting position of the marker pen line and the subsequent color separations at the end of the experiment. Be sure to completely label the diagrams.  Hint:  it might be easier to hold your paper sideways while doing this.
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Conclusion:   Was your hypothesis correct or not and why? ____________________________


_______________________________________________________________________

Questions (answer these in complete sentences):
1. How did you know more than one dye component was present in the dye? 

________________________________________________________________________

2. Why do the different colors separate as capillary action carried the dyes along? 

_______________________________________________________________________

3. For the green pen, which color of dye is more soluble? How do you know? 

______________________________________________________________________

4. How is chromatography an example of a separation method based upon matter's physical properties? _____________________________________________________________

5.
Imagine you are an investigator investigating a forged will. You are trying to determine if a pen from a beneficiaries' home was used to write the forged will. How could you use paper chromatography to help you solve your problem? Explain in detail. ________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

When answering questions 6-9 refer to the paragraph below:

Sue and Bobby are conducting an investigation to see if the ink in a particular brand of marking pen is made of more than one component or not.  They dab a little of the ink onto a strip of filter paper and suspend it in a solvent.  Fifteen minutes later the solvent has traveled up the filter paper pulling the ink with it.  They observe that as the ink moved up the filter paper strip it separated into several bands of color.

6.
The technique that Sue and Bobby are using to separate the components of the ink is . . 


a.
distillation



____
b.
capillary action



c.
filtering

d. chromatography

7.
Based on their observations Sue and Bobby could make which of the following conclusions?


a.
The ink is made of only one substance.



____
b.
The ink is made of more than one substance.


c.
The ink is a mixture.

d. It is impossible to tell if the ink is a mixture from the results obtained.

e. Both b and c are correct.

8.
The ink component which dissolved best into the solvent was the one which . . .

a. moved the farthest up the filter paper

____
b.
moved the smallest distance up the filter paper

c.
did not move at all up the filter paper.

9.
Which of the following would most likely be true if the ink did not move at all when the tip of the filter paper was placed in the solvent?

a. The ink is not a mixture.

____
b.
The ink was not soluble in the solvent selected.

c.
The ink was soluble in the solvent selected.
d. Sue and bobby used the wrong ink.
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