Dancing Grapes
Thanks to Charles Cabiles

Materials:
· A clear glass or beaker

· 7-Up and other carbonated clear liquids
· 2 grapes (one peeled, one unpeeled)

· Other objects of a density just greater than that of water (peanuts – salted and unsalted, oiled and dry)

· Molecular models for water and carbon dioxide.

Where this fits with the curriculum?
This discrepant event fits loosely into the Grade 11 Chemistry curriculum in the Solutions section. The phenomenon can only be understood at the molecular level in terms of the polar-non-polar nature of substances and the nature of the intermolecular forces between these molecules in forming solutions.
Specifically:

· C11-4-02: Describe the structure of water in terms of electronegativity and the polarity of its chemical bonds.
· C11-4-03: Explain the solution process of simple ionic and covalent molecules using visual, particulate and chemical equations

· C11-4-05: Perform a lab to illustrate the formation of solutions in terms of the polar and nonpolar nature of substances (soluble, insoluble, miscible, immiscible)

This lesson can be used to introduce a unit about dissolving macroscopically. In this demonstration the carbon dioxide (non-polar molecules) adhere to the unskinned grape because of the non-polar nature of the waxed grape skin. The adhesion is analogous to the electrostatic interaction that occurs between water and polar molecules in miscible situations. The carbon dioxide does not adhere to the peeled grape as the exposed flesh is predominantly water and the water of the grape and carbon dioxide have poor electrostatic attractions.
Description of Activity:
Procedure:

Step 1: Pour and fill a glass with 7-Up or other carbonated clear liquid.
Step 2: Peel one grape.

                        Step 3: Drop it in and observe. The grape sinks and remains on the bottom
Step 4: Take a further grape unpeeled. Ask students if they think it weighs more (yes) and consequently should it sink as well. (yes, again).

Step 5: Place the unpeeled grape in glass. This grape sinks but in time returns to the surface and then sinks again. 

Step 6: Get students to observe the bubbles accumulating on the unpeeled grape as compared to the peeled grape which is not an accumulation site for carbon dioxide.


Step 7: Get students to draw and consider at the molecular level the nature of carbon dioxide as a molecule in terms of polarity. Inform them that the exposed grape is predominantly water and the unpeeled grape is primarily wax (which they should realize is insoluble in water). Develop the explanation fully at the molecular level emphasizing the polar and nonpolar nature of the molecules involved and the resulting interactions (or lack of) causing the observations of the grapes.

Step 8: Extend the demonstration by considering what will happen to oily and non-oiled peanuts. As might be expected oiled peanuts will be more buoyant because the carbon dioxide will adhere to the oil.


Step 9: Use this demonstration to support the understanding of how electrostatic attractions influence solubility and miscibility.

Theoretical Background and Explanation:

This lesson deals with the concepts of electrostatic forces between polar (water in the peeled grape) and non-polar substances (carbon dioxide and wax) and adhesive and cohesive forces. 
Unpeeled Grapes
The skin of the unpeeled grape is composed of waxes (non-polar).  Therefore the carbon dioxide, a non-polar molecule, (CO2) bubbles from the 7-Up adhere because of electrostatic forces to its surface.  The unpeeled grape becomes lighter in weight (less dense) because of the adhering bubbles and rises to the surface.  At the surface, the unpeeled grape may lose some of the bubbles causing it to become heavier and sink.  This is only temporary as it will pick up more bubbles to float at the surface again.
Peeled Grape:
The peeled grape no longer has its non-polar skin, therefore it is hydrophilic (water attracting and carbon dioxide phobic).  The CO2 bubbles from the 7-Up have no way of adhering to the grape because there are minimal electrostatic forces.  This is the reason why the peeled grape stays at the bottom of the glass.
How this event is likely to create disequilibrium:
This event is likely to create disequilibrium for the student because they know that since one grape has lost its peel, it would be considered lighter than the unpeeled grape.  They would expect an observable difference between the two grapes when placed in the 7-Up: lighter grape floating (peeled) and heavier grape sinking (unpeeled).
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