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Combustion of Methanol

Description:  

Method 1:  
A column made of a clear plastic material has two nails poking inside the column such that the points of the nails almost touch.  A couple mL of methanol are streamed down the sides of the column using a pipet.  A tesla coil is applied to the head of one of the nails.  Almost immediately the methanol is ignited showing a column of bluish flame.

Method 2:  
A bottle has two nails poking inside such that the points of the nails almost touch.  A couple mL of methanol are put in the bottle and the bottle is corked and gently shaken and then clamped to a ring stand.  A tesla coil is applied to the head of one of the nails.  Almost immediately the methanol is ignited and the cork is shot into the air.  Quickly the instructor corks the bottle.  The bottle is shaken and the tesla coil is applied, but nothing happens.  Why not?  Then the instructor blows into the bottle, shakes, and uses the tesla coil to once again shoot the cork.  Why does it work again?

Concept:  Oxygen is required for the combustion of methanol.  Also molecules in the vapor phase are farther apart than in the liquid phase and present more surface area for reaction.  So the reaction is very fast.  

Method 1:

Materials:
· Large plastic cylinder with two nails (located in C120)

· Tesla coil (borrowed from Electronics instruments shop)

· MethanolPastuer pipet and bulb

Procedure:   

Stream a couple mL of methanol down the sides of the cylinder.  Wait a minute to allow vaporization.  Plug tesla coil in and turn knob until sound can be heard, then apply it to the head of one of the nails.  Stand back.

Method 2:

Materials:

· 1 L plastic bottle with two nails (located in C120)

· Tesla coil (borrowed from Electronics instruments shop)

· Methanol

· Pasteur pipet and bulb

Procedure:   

1. Squirt a couple mL of methanol into the bottle and cork it.  Shake a few times.  Clamp to a ring stand such that the cork will shoot towards a wall or door or some place where nobody or nothing will be hurt.  Wait a minute to allow vaporization.  Plug tesla coil in and turn knob until sound can be heard, then apply it to the head of one of the nails.  Stand back.

2. Immediately put on another cork.  Shake the bottle again and apply tesla coil.  Nothing happens.  Ask why?

Remove cork and blow into the bottle as if to produce a sound from the bottle and re-cork and shake.

Apply Tesla coil and stand back (the cork should be shot out again).

Safety:  Wear glovers when working with methanol.  Use only a plastic bottle.  The large quantities of gases (H2O and CO2) produced during the very rapid combustion could easily shatter a glass container.

Notes:

Method 1 developed for C105 by Dr. Reilly

Method 2 developed for C100 and C105 by Dr. Harwood

Reference: University of Illinois-Champaign-Urbana web site with a video of similar demonstration can be found at http://www.chem.uiuc.edu/demos/meth.html.
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