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Elephant Toothpaste
INTRODUCTION
This experiment is called Elephant’s Toothpaste because the chemical reaction produces a large foamy mess that
looks like toothpaste squirting out of a tube. It’s so big, only an elephant could use toothpaste this massive. Please
remember: it’s not actually toothpaste, so don’t try to brush your teeth with it!

ACTIVITY
You might be familiar with hydrogen peroxide as an antiseptic, used to clean cuts and scrapes by killing bacteria. But,
what is it? It’s a liquid made from hydrogen atoms and oxygen atoms (its chemical formula is H2O2). It is available in
different strengths, or concentrations. You usually find it in a 3% concentration (although higher concentrations are
available, they are more dangerous and must be handled carefully). It also breaks down when exposed to light, which
is why it usually comes in dark brown bottles.

When hydrogen peroxide breaks down, it turns into oxygen (O2) and water (H2O). Normally this breakdown happens
very slowly. But you can make that reaction happen faster! How? By adding a catalyst, which is something that
triggers a reaction. Yeast is an organism that contains a special chemical called catalase, which can act as a catalyst to
help break down hydrogen peroxide. Catalase is present in almost all living things that are exposed to oxygen, and it
helps them to break down naturally occurring hydrogen peroxide.

This means that if you mix yeast with hydrogen peroxide, the hydrogen peroxide will rapidly break down into water
and oxygen gas. The oxygen gas forms bubbles. These bubbles would usually escape from the liquid and pop quickly.
But, adding a little dish soap provides additional surface tension, allowing the bubbles to get trapped, and creating
lots of foam. This foam looks like someone squeezed it out of a giant tube of toothpaste—it’s almost big enough for
an elephant!
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MATERIALS
•

Large science beaker or 12 oz plastic bottle

•

Hydrogen peroxide (3%)

•

Dish soap

•

Dry yeast

•

Warm water

•

Baking sheet

•

Goggles

•

Latex gloves

DIRECTIONS
1.

Prepare yeast solution by adding dry yeast to warm water and wait a few minutes until it becomes frothy.

2. Pour 2 inches of hydrogen peroxide (3%) into the beaker or bottle.
3. Place bottle on baking sheet.
4. Squeeze in a good squirt of dish soap.
5. Pour in yeast solution (3 tablespoons).
6.

Watch the chemical reaction rise into elephant toothpaste!

THE SCIENCE
The yeast contains an enzyme called Catalase, which breaks down hydrogen peroxide (H2O2) into oxygen gas and water.
The oxygen gas gets trapped by the soap, and you get a large foamy solution erupting out of the top of the bottle.

The cool thing about this experiment is that the enzyme Catalase can also be found in potatoes, dogs, and even us! We
have the same enzyme in our bodies. That is why you see the 3% hydrogen peroxide bubble when you put it on a cut
or scrape. The oxygen released is what kills the germs in the cut. We have this enzyme because we naturally produce
low amounts of hydrogen peroxide as a byproduct of oxidative metabolism (the way that a cell gains useful energy).
Our cells need energy, but low amounts of hydrogen peroxide are produced and need to be neutralized through
enzymes like Catalase.
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