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CARBON DIOXIDE BUBBLES

FOCUS GROUP: This experiment can be done with all age groups and the theory can be fitted on
the knowledge level.
LENGTH: 20 minutes
MOTIVATION: It’s fun to make bubbles!
OBJECTIVE: This experiment will rise questions about states of matter and their changes. It
illustrates gases and brings extra fun to chemistry!
TEYWORDS: Changes in states – Gases – Temperature – Surface tension
BACKROUND INFORMATION
Dry ice is solid carbon dioxide and its temperature is -78.5 °C. At room temperature,
solid carbon dioxide sublimates straight to gas. Carbon dioxide gas formation can be
observed as bubbles, when adding dry ice to warm water. The gas formed is cold, so it
lowers the temperature of the air inside and around the container. The water vapor in
air condenses inside the container, which can be seen as a light mist. The same
reaction occurs in the sky when water molecules of air form clouds in the colder air
layers.
Surface tension is like the skin of a fluid. It is the force
that is created between the water molecules and holds
them together. As the surface tension is reduced by the
action of soap, the surface of the mixture can be
stretched by blowing.
In the bubble, soap molecules are arranged in two
layers, leaving water molecules between them. The
polar head of the soap points towards the water
molecules. When the bubble is blown, the soap film
stretches. Water molecules inside the membrane
interact with each other with hydrogen bonds to hold
the membrane together. Eventually the bubble will
come off. A released bubble always shapes into its
smallest possible shape, a ball! The membrane breaks,
for example, through contact when soap molecules get
disordered.

The bubbles surface
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PREMILITARY QUESTIONS FOR STUDENTS
Is carbon dioxide lighter or heavier than air?
What about water vapor?
SUPPLIES
Büchner flask
A hose
(funnel)
Towel/hand paper
A small beaker or a petri
dish for the soap
Flat- bottomed round dish,
e.g. water bath

SAFETY AND WASTE MANAGEMENT
Use a lab coat and goggles!

REAGENTS
Dry ice
Water
Soap
(food coloring)

INSTRUCTIONS PART 1
Fill the Büchner flask halfway with hot water (add food coloring if wished).
Attach the hose to the flask (and the funnel to the end of the hose).
Add a piece of dry ice to the flask.
Place the tip of the hose into soap (note: do not hold your hand at the mouth of the
flask).
Take the hose out of the soap and cover the mouth of the flask with your palm.
Drop the forming bubbles onto a towel or the table. The towel keeps them together
longer.
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The experiment can be done alone or with a couple. When working as a pair, one
takes care of closing the mouth of the flask and the other making bubbles.
INSTRUCTIONS PART 2
Put water and a piece of dry ice in a flat rounded container (add food color if wished).
Dip a paper towel into soap solution and moisten the edges of the container.
Slowly pull the paper towel over the container to form a big soap bubble.
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