Title:  Marble Race Demo 
	Content Expectation:  C4.3f and C4.3g

	Identify the elements necessary for hydrogen bonding.
Given the structural formula of a compound, indicate all of the intermolecular forces present (dispersion, dipolar, hydrogen bonding).


	Materials List

	· Three plastic 2-L bottle preforms with caps or three big, tightly stoppered test tubes.
· isopropyl alcohol

· ethylene glycol (anti-freeze)

· glycerol

· three marbles

· large piece of cardboard



	Procedure

	Before students enter the room:
1. Fill each preform with a different liquid, add a marble and tightly seal.
2. Using clear tape, attach the preforms to the cardboard in an even row.

With students:

3. Show students the apparatus and tell them that you know what the three liquids are, but you can’t remember which is which.  Tell them the three possibilities and ask them to make observations to see if they can determine which preform contains which liquid.
4. Ask them to predict what will happen when you invert the apparatus.  (marbles will sink to the bottom)
5. Show them the structures of the three liquids 
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Ask them what types of IMFs are present in each compound. (all three, dispersion, dipole and hydrogen bonding)

Ask them which compound has the greatest intermolecular attractions and to explain. (glycerol will have a greater amount of hydrogen bonding due to the three –OH groups.)
6. Invert the apparatus and watch the marble race.
7. Ask the students to determine the identity of the liquid based on the speed of the falling marble.



	Observations

	· The marble in the isopropyl will fall the fastest.
·  The marble in the glycerol will fall the slowest.

· This is a great review of hydrogen bonding.

This was developed by Bette Bridges.




