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Spring 2008
Lycopodium powder is sprinkled on the surface of water in a shallow trough placed on an overhead projector.  A “hole” is formed when a drop of oleic acid solution from an eyedropper is carefully released onto the center of the trough.  The oleic acid, being immiscible with water, forms a monolayer with its hydrophilic end adjacent to the water surface and its hydrophobic end pointing upward.  The molecules stick together like a large number of people standing in a packed elevator.  This structure and the orientation of the oleic acid molecules on the surface of the water are shown in the diagram below.   

[image: image1.jpg]e 2/9 0011101 Sl

e g

/

4
2/

— A/(\ Y
. /“\» \
~/a\c/" |
M\&/ ~
w \C/N
H;\C/ Tt
W >¢/rr
B TS ‘\
.H_ e ==
\L/ ¢ |
Hs T~ |
e=0 |
, 05 | (rownree)
o / 1
~r/ o





The photographs on the web page describing this experiment show how this looks when the actual experiment is carried out.
The oleic acid molecules have spread out to form a monolayer forming a circle of diameter d and thickness D, the length of the oleic acid molecule.  We use a greatly diluted solution of oleic acid in alcohol: a pure oleic acid solution would spread out too much for the size of our trough and overhead projector, and the alcohol mixes with the water and disappears, having no effect on the measurement.  

Here are the numbers:

1. The volume of one drop of oleic acid-alcohol mixture is about Vdrop = 5x10-2 cm3, determined by counting the drops (20) to fill a one cm3 volume.
2. The volume of oleic acid in the drop of oleic acid-alcohol mixture is V= βVdrop, where β = 1/2800, the dilution factor.
3. The oleic acid in the drop spreads out over the surface of the water, forming a “cylinder” of diameter d and length D with volume V = area x height =  EQ \F(πd2D,4) . 

Using these numbers, we measure the diameter d of the “hole” in the lycopodium powder (about 20 cm: see photograph on demo description) covering the surface of the water trough on the overhead projector, so the volume of the oleic acid in the drop of acid-alcohol mixture can be expressed two ways:
V = βVdrop  =  EQ \F(πd2D,4) 
D =  EQ \F(βVdrop,πd2/4) 
Putting “typical” numbers into this equation,
D =  EQ \F(5x10-2cm3/2800,3.14x(20cm)2/4) ~ 6x10-8 cm = 6x10-10 m.
The actual length of the oleic acid molecule is about 10-7 cm = 10-9 m.

