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Lesson Summary: The purpose of this lesson and demonstration is for students to gain an understanding of chemical reactions and how they work. The students will have the opportunity to see a reaction between hydrogen peroxide and oxygen through physical displays as a result of the decomposition.

Subject: 
Science: Chemistry
Time Required: One class period.

Materials:
· Empty 20-oz plastic bottle (or other container) 

· 3% hydrogen peroxide solution (available at most stores) 

· Packet of active yeast (from the grocery store) 

· Liquid dishwashing detergent (such as Dawn™) 

· Warm water 

· Food coloring—two colors (optional, but it looks nice) 

Activity Introduction/Preparation: The attached PowerPoint, It’s Chemistry!, may be used as an introduction to teach the basics of chemistry, chemical reactions, and the periodic table, as it could be a useful preparation guide for the students before this activity takes place.

The teacher should also set-up for the demonstration before showing the students with the following 2 steps:
· Pour 1/2 cup hydrogen peroxide solution, 1/4 cup dishwashing soap, and a few drops of different food coloring into the bottle. Swish the bottle around to mix the ingredients. Set the bottle in a sink or outdoors or some other place where you won't mind getting wet foam everywhere.

· In a separate container, mix a packet of active yeast with a little warm water. Give the yeast about 5 minutes to activate before proceeding to the next step.

Activity: Make elephant toothpaste
· When you are ready to do the demo, pour the yeast mixture into the bottle.
· Explain to the students how the reaction works:
Hydrogen peroxide (H2O2) is a reactive molecule that readily decomposes into water (H2O) and oxygen:

2H2O2 --> 2H2O + O2(g)

In this demonstration, yeast catalyzes the decomposition so that it proceeds much more rapidly than normal. The dishwashing detergent captures the oxygen that is released, making foam. Food coloring can color the film of the bubbles so that you get colored foam. In addition to being a nice example of a decomposition reaction and a catalyzed reaction, the elephant toothpaste demo is exothermic, so heat is produced.

Assessment: Ask the students questions about the reaction: Which are the reactors? Which are the products? What kind of element is oxygen? hydrogen? What are the properties of a gas? What does the foam show us? etc.
Lesson Extensions: Have the students complete the experiment and worksheet, Chemistry in a Bag.
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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