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What is surface tension and how is it changed by the addition of detergent?

_________________________________________________________

What is Needed

· Plastic cup with water

· Peppercorns AND pepper in a shaker

· Liquid dishwashing detergent

________________________________________________________________________

What to Do

Fill a plastic cup with water.  Add a peppercorn.  Observe.  Sprinkle a small amount of pepper on the water.  Notice that the ground pepper stays on top of the water.  Add 1-2 drops of detergent solution.  Notice what happens.  Why does this occur?

________________________________________________________________________

What is Happening?

     A whole pepper corn sinks because its density is greater than water.  Ground pepper floats on water because the pepper particles are very small and pepper is a hydrophobic molecular solid.  (This means pepper does not like water, so does not mix with it.)  The density of the pepper has not changed, but the pepper particles are light enough to be held up by the water’s surface tension.

     When one drop of liquid detergent is added to the cup without stirring, the pepper suddenly sinks to the bottom of the cup.

     Surface tension is associated with the interface between a fluid and another phase.  The most familiar example involves the water-air interface.  Here the water appears “thicker” at the surface than elsewhere, producing some interesting effects.  For example, a glass vessel can be overfilled without spilling, a steel sewing machine needle or steel wool can float on water if it is gently lowered to rest on the surface.

     A detergent is a cleansing preparation made from a number of readily available raw materials—hydrocarbons from crude oil are frequently used.   Detergent has the property of breaking the cohesive attraction forces between the molecules, and thus weakening the surface tension of water.  The film on the surface is removed, and the pepper sinks.
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