Experiment 1: Exploding Can
An unexpected bang demonstrates the
dangers of combustion

THE SET UP

1. Summary
A can of methane is lit and burns with first a yellow flame, then a blue flame. After it
appears to have gone out, it unexpectedly explodes, blowing the lid off the can.

When the can is first lit many students expect it to explode and are surprised when it
doesn’t. The change in flame colour demonstrates incomplete to complete combustion and
the explosion after the flame appears to have gone out really captures their attention.
Because of its explosive nature, this is an experiment just for the teacher to demonstrate in
front of the class.

2. Context
The experiment is a useful demonstration when teaching chemical reactions, particularly
combustion, and how the supply of oxygen can affect the reaction.

More importantly, the experiment could save lives by alerting pupils to the warning signs
and danger of carbon monoxide poisoning from incomplete combustion and show them what
they should do if they suspect a gas leak.

3. Apparatus
•

Metal coffee can with a snug fitting lid. Make a 10mm hole in the lid and a similar
sized hole at the bottom of the can that a rubber gas tube can just fit through

•

Some plasticine to improve the seal

•

Splint

•

Bunsen burner

•

Safety screens

•

Tripod

•

Goggles
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4. Preparation
The size of the hole in the lid is crucial to the success of this experiment. If it is too big the
explosion happens too quickly, if too small, the flame can go out and there is no explosion.

Practice to get an idea of the timings involved. You should have enough time to speak to the
class about the combustion process before the explosion.

5. Safety
•

Make sure you switch off the gas supply before you light the can

•

Wear goggles and have the students sitting behind a safety screen and also
wearing goggles

•

Make sure your face is not directly above the can when it explodes

•

Do not push the lid on too tightly

THE DEMONSTRATION

1. Procedure
•

Wear goggles and set up the safety screen/s

•

Push the tube into the bottom of the can

•

Fill it with gas for about 20 seconds

•

Turn off the gas supply and light the top of the can

•

Pull the tube out from the bottom – take care as the gas flame will flare up when
you do this

•

Retire to a safe distance and wait for the explosion

2. Suggested Script Ideas
”This experiment is teaching you something that could save your life and that of others and
involves the burning, or combustion, of gas.

I have a can here that I am going to fill with gas and then set light to. What will happen?
Let’s see!

You can see that we have a yellow flame, now this is very dangerous as it means that we
have incomplete combustion, by that I mean there is not enough oxygen to react with all of
the methane gas, so it produces carbon monoxide which is a deadly poison. You can’t smell
it or see it, you just tend to get a headache, feel drowsy then die!
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If ever there is not enough ventilation in a room with a gas fire or cooker, the same thing
happens. If you see a yellow flame or black soot from your gas fire you have to get a gas
engineer to look at it.

The flame has now turned to blue, which is complete combustion, so carbon dioxide rather
than carbon monoxide is given off. This is the colour your gas fire or cooker should be.
Carbon dioxide is still poisonous but not as bad as carbon monoxide.

Now it looks like it has gone out, so is it safe?”

<BANG!>

THE CONCLUSION

1. Explanation
At the start of the experiment there is a high concentration of methane compared to oxygen
so there is not enough oxygen to react with all the methane and you get the yellow flame
showing incomplete combustion.

As the methane burns off, oxygen is drawn into the bottom of the can and so there is now
enough oxygen for complete combustion and you see the blue flame.

Finally the methane to oxygen ratio reaches a point where the methane becomes
explosive as there is plenty of oxygen to react with so the reaction rate massively increases
and the lid is blown off the can. Gas explosions are powerful enough to destroy buildings.

2. Useful Questions and Answers
Q)

What should you do if you smell gas in the house?

A)

Open all windows and doors. Do not switch any lights on as these could give a
spark that could cause an explosion. Turn the gas off at the stopcock if you know
where it is. Then get out and phone the gas company that supplies you
immediately. If the smell is really strong alert the neighbours too.

Q)

Is gas really that dangerous?

A)

Not if cookers, fires and boilers are installed correctly. Heating engineers have to
take a Corgi qualification before they are allowed to work on them.
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Q)

How can you detect carbon monoxide?

A)

You can buy carbon monoxide detectors which look like smoke alarms, or on
plastic strips that change colour if carbon monoxide is present.
Look for black sooty deposits around gas fires or cookers as this is a real warning
sign.

Q)

Where does methane come from?

A)

Methane is natural gas which has been formed from the remains of dead plants
and animals over millions of years. It is trapped underground and can be
extracted by drilling. It is then piped to terminals, cleaned and distributed to
homes and businesses.

Q)

When we have the Bunsen burners lit with a yellow flame, are we
poisoning ourselves?

A)

Yes, but only a little tiny bit for a short period of time and then we recover fully.
There is a lot of space in the laboratory so the concentration of carbon monoxide
stays low. If we lit them all and left them on all day we might have a problem.

Q)

Why does opening the blowhole in a Bunsen burner turn the flame from
yellow to blue?

A)

Opening the blowhole allows air to enter the Bunsen burner and so increase the
amount of oxygen being burned. So the flame changes from the yellow flame of
incomplete combustion to the roaring blue flame of complete combustion.
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