Gases- Decomposition reactions

Students will need to understand the fundamental concepts of chemical reactions; knowledge of decomposition reactions would be helpful.  Students may also benefit by knowing some basic properties of oxygen gas.

Materials

1.  Glass jar, drinking glass, or flask

2.  Lid or stopper

3.  3% Hydrogen Peroxide

4.  Yeast

5.  Wood splints, toothpicks, or small birthday candles

6.  Matches or lighter

Context

The concept of decomposition reactions can be explored and further explained through this activity.  The teacher may also use this activity to help explain the properties of oxygen gas.

Procedure

Pour approximately 100 - 150 ml of hydrogen peroxide into the jar.  Add two teaspoons of yeast to the hydrogen peroxide and cover loosely with the lid.  Bubbles of gas should begin to form.  Light a toothpick or candle and allow it to burn for a few seconds.  Shake out the flame so that the toothpick / candle is glowing (no flame).  Immediately remove the lid and insert the glowing toothpick / candle.

Questioning Script

What will happen when I add yeast to the hydrogen peroxide?

What happened when I added the yeast?  What did you see?  Why do you think that happened?

What happened when I inserted the glowing toothpick?  What did you see?  Why do you think that happened?

What caused the spark / mini-explosion?  What was burning?  Where did that gas come from?

Explanation

In this demonstration, two molecules of hydrogen peroxide are decomposed to two molecules of liquid water and one molecule of gaseous oxygen.  The decomposition reaction is catalyzed by the yeast.  Oxygen gas is highly flammable, so when a glowing toothpick or candle is inserted into the jar or bubbles, the gas is ignited and a "mini-explosion" is observed.

2 H2O2 >>>> 2 H2O + O2
