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Surface Tension
Description:  Two different demonstrations are presented here.
Version A:  Surface Tension using Paper Clips:  


A student is asked to fill a cup all the way with water from a tap and set it down on a tray.  The student is then asked to predict how many paperclips they can add to the cup before the water spills onto the tray.  The student is asked test their assumption by adding paperclips to the water.  Surprisingly, the water can take on 100’s of paperclips in some circumstances.  Once the surface of the water has bowed to a maximum, a drop of soap is touched to the surface with a toothpick.  This causes the surface tension to instantly break, and the water spills onto the tray.
Version B:  Surface Tension using Sulfur: 

A large beaker is filled about ¾ of the way with water.  Sulfur that is sprinkled onto the surface of the water floats due to the surface tension.  Soap is added to the water using a rinse bottle.  When the soap breaks the surface tension in the water, the sulfur falls to the bottom of the beaker.
Materials:  

Version A:

· Large Styrofoam cup

· Box of paper clips

· Source of water

· Platic tray

· Toothpick

· Liquid soap

· Paper towels

Version B:
· 400mL (or larger) beaker

· Source of water

· Powdered sulfur

· Rinse bottle with liquid soap

· Viscam (for larger classrooms)
Concept:  A majority of the water molecules contained within the beaker or cup are experiencing intermolecular forces from all directions and are relatively low in energy when compared to the molecules at the surface, which are only experiencing these forces from below and from neighboring surface molecules.  Since most water molecules would prefer to be lower in energy (and remain with the bulk of the liquid), the surface will take on a spherical shape, demonstrating a minimization of the ratio of surface area to volume.  These surface molecules form an elastic-like barrier that can support some lighter objects.  When we add soap to water, we disrupt the intermolecular forces between water molecules, breaking the surface tension.
Procedure:

Version A:

Invite a student participant to help with this demonstration.  Ask the student to fill the cup to the top with water and set it onto the tray.  Tell the student that they will be putting paper clips into the water until water begins to spill.  Ask them how many they think they will be able to fit.  Have the student try to verify their prediction by adding paper clips one at a time.  Have the student count aloud as he/she is adding the paper clips.  When the student begins to show frustration, it may be a good time to stop the demonstration and explain what is going on.  When the surface tension has allowed the water to bow to its maximum, touch it with a toothpick that has been dipped in liquid soap.  The water will instantly spill as the surface tension breaks up.
Version B:


Fill the beaker about ¾ of the way with water.  Slowly sprinkle some of the powdered sulfur onto the surface.  The sulfur will rest on the surface, and should not sink.  Using the rinse bottle, add a squeeze of soap to the water.  The sulfur will start falling to the bottom of the beaker almost immediately.
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