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Methane / Oxygen Explosion (Balloons) or H2 Explosion
Description:  Four balloons are filled with gas mixtures of CH4 and O2: one with pure O2, one with pure CH4, one with 2 CH4 / O2, and one with 1 CH4 / 2 O2.  They are successively ignited with a burner.  Only the balloon with the correct stoichiometric mixture will detonate.            

Concept:  CH4 is a flammable.  The combustion reaction of CH4 and O2 is most efficient when the two gases are present according to the following stoichiometry:

CH4 (g)  + 2 O2 (  C (s)  +  2 H2O (l)

Also, this reaction is slow at room temperature.  The heat of the flame speeds up this reaction.

Materials: 

· 4, 5 inch balloons

· 4 long sticks (dowel rods from Ben Franklin work well, but meter sticks will do)

· rubber bands

· Cylinders of CH4 and O2 are stored in room C120

· propane torch

Safety:  Do not use balloons bigger than 5 inches.  Explosion is loud.  Prepare students for a shock.  Do not use the gas cylinders in room C120 unless Matthew Nance is assisting you.
Procedure:  

Filling the balloons:


Use displacement of water to measure the volume of gas in the balloons. A 3 L beaker filled with 1 L of water is about the right size.  A full balloon is 750 mL.  So, for example, the balloon with 1 CH4 / 2 O2 contains 250 mL of CH4 and 500 mL of O2.  Practice filling several times.  Also Matthew Nance has experience filling the balloons.
Notes:  

· Used in C100, C101, C105, C106, C125/C103L

· Please consider that some people are upset by loud noises.  So please warn your students before doing this demo.

· This demo is sometimes done with H2 instead of methane.  The formula is 1 H2 + ½ O2 ( H2O so the big band balloon is the one that is two parts H2 and 1 part O2.  Note that this is the opposite with the methane.

· C105 Reilly:  for fun also pops a very large balloon that is filled with air (Blast Off Balloons sells a 36 inch balloon for about $10 and they will fill it with air for you).

· Dr. de Souza does this demo with the different gas components in separate balloons.  For example, for the big bang he has three balloons, 2 with O2 and 1 with methane, that he puts in the torch at the same time.  He says it works better this way. 

· Dr. Robinson does this demonstration with hydrogen and uses a 2 L plastic pop bottle.  In C125/C103L she used the demo to introduce and demonstrate the scientific method, asking students to make observations, make hypotheses to explain their observations, and think of experiments to test their hypotheses.  

Materials:  2 L plastic pop bottle with 3 inch diameter hole in bottom, metal cap to fit this bottle with a hole (about quarter inch diameter),  two small boxes, matches, hydrogen and oxygen gas

Procedure:  Before class, fill a balloon with H2 and a balloon with 1 part O2 and 2 parts H2.  Tie these down with string.

In class, put the cap with the hole on the bottle.  Fill the bottle from the bottom with H2 gas.  Using a lecture bottle of H2 with no regulator, open the bottle and let the gas go into the bottle for about 3 –5  seconds.  Then set the bottle on the two boxes such that there is a little open space below the hole in the bottle.  Then use a match to light the H2 at the hole in the metal cap.  Stand back and wait.  In about 10 seconds the bottle with fill with flame and “jump” up.  

After letting the students discuss their observations and then hypothesis, then explain why the bottle jumped.  Then use the balloons to test/demonstrate the explanation that the bottle jumps when the correct mix of H2 and O2 are in the bottle.
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