Chromatography of Ink

Background: Paints made by various companies contain a variety of mixtures, even if they are the same color. In crime scene investigations chromatography is used to identify which company made a particular paint sample when paint “chips” are involved.

After initiating the chromatogram, each separated spot can be assigned a Retention Factor (Rf) which is characteristic of specific inks or dyes. The Rf value is a ratio of the distance the dot travels to the distance the solvent travels. This value is constant for that particular dye.

Introduction:

In this experiment, the different pigments present in a marking pen are separated using paper chromatography.

Apparatus: 

different color overhead pens (water based), chromatography paper or coffee filter paper, beaker, ruler, water 

What to record:

RECORD ALL OBSERVATIONS

Procedure:

Part I - observing only

1. 
On a strip of chromatography paper, draw a pencil line 3 cm from the bottom.

2. 
Use several different color pens and make a small dot on the line.

3. 
Lower the paper till the end is just submerged in the water. DO NOT SUBMERGE THE DOTS. IF YOU DO, REDO IT.

4. 
Make observations at this time.

5.   
 Leave it until the water has reached the top or unless instructor says.

6.
Mark how high the water gets on the paper with a pencil and let the 

chromatogram dry.

Part II

      1. Do the same thing as part I but use the same color pen but this time do four dots of various sizes. Spread them out as best as possible.

Part III

1.
Perform the same experiment as before but this time use the same color of pen but use different brands.

Questions:

Part I

1.     How many substances are on the chromatogram?

2.     What colors are they?

3. Which color moved furthest?

4. Did any color separate into other colors? If so, chart what colors broke down to what colors.

5. Which dyes are pure substances and which are mixtures?

6. What type of crime scene might you use this technique? Be creative but realistic.

Part II

7. Does the size of dot affect the distance color traveled?

Part III

8. Is each pen composed of the same combined colors? If not, chart which broke down to which color.

9. In this chromatogram do the same colors have the same Rf value?

Extension: 

We will try candy like mm’s or skittles

1. On a plastic sheet place an mm (or other candy) of one color on it and add approximately 6 drops of water. Eventually all the dye will come off and the candy will turn white. 

2.  Carefully remove the candy and add another piece of the same color. Do not add more water. Do this several more times. We want to get the greatest color concentration as possible.

3. Do a couple more pieces of candy the same way so you have at least three different colors.

4. Follow the steps above just like you did under the procedure.

Questions: Answer the same questions as above in part I for this part

Extension: From what you have learned, devise another experiment or explain how you might go further with this, even one that might be fun.
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