
Bubbles and Minimal Surfaces
1 Instructions

• Tub of soapy water
(recommended recipe: 2.5 gallons of water, 175 milliliters of Dawn/Joy dish soap)

• Pipe cleaners or Zometools “Crazy Bubbles” kits

Because of wind, it may be better to do this activity inside. Let students construct different shapes.
Submerge shapes in soapy water and look at the soap film. Ask and discuss the following questions.
Why does adding soap to water help to form nice, large bubbles? Why are bubbles normally round?
Why do bubbles pop?

2 Properties of Water (H2O)

Each water molecule consists of two hydrogen atoms and one oxygen atom. The hydrogen atoms
in one molecule are also attracted to oxygen atoms in other molecules, and water molecules tend
to “cling” together. Bubbles are able to form due to the high surface tension of water. Actually
the surface tension of water by itself is too high to form nice, large bubbles. The addition of soap
lowers the surface tension to an ideal level for bubbles.

3 Minimal Surfaces

Bubbles provide the solution to an optimization problem. Bubbles assume the least surface area
possible which contains a certain volume. They are examples of what are known as minimal
surfaces in mathematics. In other words, a bubble encloses the maximum amount of air given a
certain amount of bubble solution. This is why bubbles are usually round. The soap film across on
metal or plastic structures also forms a minimal surface.

4 Why Bubbles Pop
Bubbles may pop for a variety of different reasons.

• One common reason for bubbles popping is evaporation. Blowing bubbles in a humid envi-
ronment or adding some sugar to the soapy water may help to slow down evaporation.

• Another common reason bubbles pop is contact with dirt or fat. If a bubble touches the
ground, a wall, or even sometimes skin, the soap film may rupture. Coating surfaces with a
layer of soapy water prevents this.

• One of the most common reasons a bubble pops is due to gravity. Within the soap film,
the water drains down. Increasing the water’s viscosity can help. (Think of viscosity as
“thickness.” For example, honey has a higher viscosity than water.) One could for instance
add the sweetener glycerol to the soapy water.
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