Background
A heterogeneous mixture, in which the particles settle slowly after mixing, is called a suspension.

A homogenous mixture, in which the particles do not settle at all, is called a colloid

To disperse the particles for a longer period of time, an emulsifying agent (like a protein) is used to form an emulsion (ex. Mayonnaise)

Mixtures that are obviously two or more substances are called mechanical mixtures.

Chromatography is a technique used to separate mixtures and to analyze their individual components. Chromatography comes from the Greek words for “color writing.” It is very useful for identifying unknown substances and has many scientific applications(ex. in forensics and to detect bombs with gas chromatography). In liquid chromatography mixtures are separated when they are transported along an adsorber by a solvent. (An adsorber is something to which atoms or molecules adhere and a solvent is a liquid in which the components of the mixture are dissolved)  When the solvent rises up the paper, it carries the ink’s different components to different heights. Among other factors, how high the component is carried depends on its solubility. The more the component “wants” to be dissolved in the solvent the further it will be carried before it removes itself from the solvent and adheres to the adsorber.

Procedure

1. Examine the bowl of beans. Note its appearance and record in your data.

2. Cut 4 strips of filter paper about 2 cm wide by 10 cm long.

3. On 2 strips, mark a line across the width with a pen, about 2 cm from the bottom.  With a pencil, label the strip with its pen label at the top.

4. Repeat step 3, for a second different type of pen. Don’t forget to write on the filter paper the pen label.

5. Use tape to attach the 4 strips of filter paper to the wire so that they hang down and the two lines are at the same height.

6. Fill one cup with 60 ml of water so that a hanging strip from each of the two pens just touch the water. The lines should not be in the water.   Record your start time.
7. Fill another cup with 60 ml of rubbing alcohol, so that a hanging strip from each of the two pens just touch the rubbing alcohol. The lines should not be in the rubbing alcohol.  Record your starting time.
8. Observe what happens as the water/alcohol rises up the paper.

9. Record your end time-when the water/alcohol reaches the top of the paper. Draw what you see in your data and label the colors.

Questions

1. What happened when the water/alcohol in the filter paper reached the pen lines?

2. List the order of colors you observe on the filter paper from the ink line upward.  What does this order mean? (why did the different colors separate at different times? Hint: read background))

3. If you used hot water instead of cold water, do you think the rate of the experiment will change?

4. Compare the results with the water solvent and the rubbing alcohol experiment. Suggest some reasons for these results.

5. What type of mixture is the ink? What type of mixture are the beans?

6. In the chromatography procedure, what is the manipulated variable, the responding variable and what is controlled?

