15-9
The Effectiveness of Soap vs. Water on Grease Removal
Description:  A stripe of red palm oil (or another colored, greasy substance) is painted onto two cloth canvases.  Sponges are used to try and remove the greasy substance from the canvases.  One sponge contains only water, while the other has had soap added.  The water-soaked sponge has no effect on removing the oil, but the soaped sponge quickly dissolves a good amount of the oil.
Concept:  Soap molecules contain long hydrocarbon chains, making them relatively non-polar.  Oils and other substances that have a greasy feel to them are often non-polar molecules.  Water will not be effective in removing oils, since water is relatively polar.  The non-polar soap solution will effectively dissolve non-polar oils, making soap an effective cleaner.
Materials:  

· Red palm oil (or another colored, oily substance)
· Small paint brush (roughly 1 inch in width)

· 2 canvases

· Made by stretching a cloth rag across cardboard and securing it with staples and/or tape.

· 2 sponges

· Bottle of liquid soap

· Source of water

· Paper towels

Procedure:


Apply a thick stripe of the red palm oil onto two canvases using the brush provided.  Moisten two sponges with similar amounts of water.  It is suggested that you have students assist you with this demonstration.  Using one of the sponges, have a student attempt to wipe the red palm oil stain from one of the canvases.  This should have little to no effect on the stain, other than removing large, solid chunks of the oil.  Apply a small amount of soap to the second sponge and have a student attempt to remove the oil stain from the second canvas.  Though the stain will not completely disappear, a noticeable amount of the oil will dissolve in the soap solution, and the intensity of the color will diminish as the oil is spread around the canvas.  Provide student assistants with paper towels after the completion of the demonstration.  Compare the two canvases side-by-side.  This will provide a good lead-in for a discussion on solubility as it relates to the polarity of solvent and solute.
Notes:

This demonstration was developed for use in a lecture for the C103/C121 experiment, “Synthesis of Soap.”
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