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T-Shirt Chromatography

Introduction:
Have you ever been caught in the rain on your way home from school and gotten your notebooks all wet? If your notes were written in water soluble ink, they would be turned into a colorful blur, which would not be much help if you had a quiz scheduled for the next day. This everyday occurrence is an example of a process called chromatography.

In Chromatography, solutes are distributed along a medium by a moving solvent. In this way, a liquid or gaseous mixture is separated into its components. The molecules of the solutes have different masses, and so they travel along a medium --such as paper as it becomes wet--, at different rates. Lighter molecules travel faster than heavier molecules.

In this investigation, you will be separating a familiar mixture, indelible ink, into its constituent compounds. Indelible ink is a nonpolar compound (Meaning, it has an even distribution of electrons and the molecule is symmetrical.) It is insoluble in a polar solvent such as water. Therefore, a solvent such as isopropanol, which is only slightly polar, must be used.  Isopropanol (or 2-propanol) is commonly called rubbing alcohol. 

Lab Questions 
1. How would you define chromatography?

2. What is a solute? What is the solute in this investigation?

3. What is a solvent? What is the solvent in this investigation?

4. Why do you need a medium in chromatography? What is the medium in this lab exercise?

5. Why is 2-propanol used instead of water in this laboratory?

6. In this lab, why is it important to stretch the fabric taut over the container before the separation (read over the procedure to help you understand the question)?

7. Why is it important to NOT expose isopropanol to heat or flames?

8. Why do you think the ink will separate into its component compounds?

9. Are permanent markers truly permanent? Explain.
Procedure
1. Stretch a single thickness of cloth over the open top of the beaker. Pull the cloth taut and secure it with an elastic band placed around the outside of the can or jar.

2. Select a marker and make a 5-dot circle or design that is about the size of a quarter at the center of the stretched fabric.

3. Fill a dropper with 2-propanol and slowly drip it onto the center of the circle. Continue dripping the 2-propanol onto the cloth until the solvent has spread to the edges of the can or jar.

4. Allow the wet section of the T-shirt to dry and repeat on a different section of the shirt.

