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Combustion of Ethanol Vapors 
Or why you should never smoke while pumping gas 

 
Chemicals and Equipment Needed 

• 95% ethanol – R2 
o Use the “Used EtOH” bottle if the ethanol isn’t too yellow 

• Large carboy – next to J 
o For a smaller version, use a gallon milk jug 

• Rubber stopper to fit carboy (size 10) – U3 
• Stick lighter – U1 
• 2 wood sticks – U1 
• 400 mL beaker – Q2 
• Plastic petri dish – P3 

 
Hazards 

• Ethanol is a flammable liquid, and its vapors are explosive.  
• There is a small possibility of the carboy cracking or exploding. Always check the carboy for 

microfractures and replace them often. 
• Have a fire extinguisher on hand 

 
Preparation 

• Label the beaker and lid “EtOH WASTE.”   
• Pour ~40 mL ethanol into the carboy.  Stopper the mouth and parafilm it.  Shake vigorously to allow the 

vapor to evaporate more quickly.  Make sure to let the carboy sit for at least a few hours so the vapor 
fills the container. 

• Tape two wood sticks together with overlapping ends to make a longer stick.  See diagram. 
 
Presentation 

• Shake the carboy and tell the audience that you added ethanol to it earlier. Unstopper the carboy and 
pourthe excess ethanol into the beaker.  Replace the stopper.  

• Place the lid on the beaker and set it well away from the carboy. 
• Ask the audience what is left in the carboy.  Hopefully someone will say that there is ethanol gas in the 

container.  
• Remind them that when liquids are flammable, their vapors are explosive. 
• Use the stick lighter to light the wood stick. With one hand, remove the stopper, and with the other, hold 

the lit stick up to the mouth of the carboy and the vapors will ignite explosively, making a WHOOSH 
sound and producing a jet of flame ~15 cm high.  The flame may also be sucked back into the container 
and pulsate a few seconds before going out: 

 
C2H6OH (g) + 3 O2 (g) → 2 CO2 (g) + 3 H2O (g) 

 
 
 
 
 
 
Discussion 

tape 
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• This spectacular demonstration provides several topics of discussion.  It gives you a chance to make 
an important safety point.  The students have observed a spectacular combustion in a seemingly empty 
container.  Most gases are invisible, but the vapors of flammable solvents are highly combustible, and 
therefore very dangerous.  Warn the students to take very seriously the warning against having open 
flames while filling lawnmowers, motorcycles, or cars with gasoline, or while painting or working near 
other flammable solvents. 

• This demonstration is also an effective way to introduce writing and balancing equations or working 
stoichiometry problems.  This can also be used later in the year when talking about the vapor pressure 
of liquids.  If desired, you can add the ethanol to the carboy in class, stopper and shake vigorously, then 
pour out the ethanol and light the vapor.  The combustion is convincing evidence that some of the liquid 
ethanol vaporized. 

 
Clean-Up 

• Run house air through the carboy to replace the oxygen consumed and to try and evaporate the 
remaining EtOH. 

• If the leftover ethanol is clear and colorless or light yellow, pour it back into the “Used EtOH” bottle.  If 
the ethanol is brown or cloudy, dispose of it in the organic waste container.  The vapor pressure of a 
substance is lowered by contaminants, so the darker the used ethanol, the lower the vapor pressure.   

 
NOTES:  

• If doing this demonstration for school-age kids, caution them to NEVER try this at home. 
• For outreach, I like to do this with a 1 gal milk carton and then tell them that they were such a good 

audience that I brought a bigger one, then I pull out the carboy and kind of thump it down on the table.   
• The milk carton is also a great option for taking this demo on the road and/or doing it multiple times. 
• This demo is also effective with methanol or isopropanol.  It will not work with acetone or diethyl ether. 

 


