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Graphite Prefers Hexane to Water

Description:  Several small cardboard disks that are white on one side and colored with graphite (pencil “lead”) on the other are put into a jar containing hexanes and water.  The jar is shaken and when the hexane and water layers separate, the disks settle at the interface between the two layers.  The mysterious thing is that the gray sides of the disks always end up facing up. 
Concept:  Graphite is nonpolar carbon which associates with the nonpolar hexanes.  The cellulose in the exposed paper contains polar regions that are attracted to the polar water.

Materials:

· Index card

· Number two pencil

· Scissors

· Hexanes

· Distilled water

· Jar (about 1.5 L size) with a lid.

· Elmo or Vizcam 2000 camera to project image onto big screen.

· Tongs

Safety:  Use hexanes in a hood.  During demo keep lid on jar to prevent fumes from escaping.

Procedure:  

Before Class:  

Color ONE side of the index card with the pencil.  Completely coat the paper with pencil (graphite) so that no water paper shows.  Cut at least 10 disks with about a diameter of 1 cm.  You will need twice as many if there are two lectures (we do not recommend using the same disks for more than one class). Fill the jar about half full with water and about one-third full of hexanes.

During Class:  

Put about 10 disks into the jar, put the lid on the jar tightly, shake the jar, and then let it sit until the layers separate and the disks settle.  Count how many disks are graphite side up.  Shake and count again a couple more times.  Each trial should show that most if not all the disks will be graphite side up towards the hexanes.  You may point out that hexanes are less dense than water and therefore the hexanes are the top layer.

Clean-Up:  Working in a hood, remove the lid from the jar and use the tongs to pick the disks out of the jar.  Let them dry in the hood and then throw them into the trash.  Take the leftover hexanes and water to EH&S waste collection or save the jar for next time (I think that it can be saved).

Notes:  

Density of hexane at 20 (C is 0.660.

Density of water at 25 (C is 0.997.

This demo was suggested by Dr. Reilly for C105.

Reference: Summerlin Demonstration Volume page 93
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