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THE SCIENCE
Handwarmers often contain a supersaturated solution of 
sodium ethanoate (CH3COONa). Supersaturated means that the 
water in which the sodium ethanoate is dissolved is ‘carrying’ 
more sodium ethanoate than it should and at the slightest 
provocation, the ethanoate will precipitate out. This occurs 
because hot water will dissolve far more sodium ethanoate 
than cold water, but having done so, the ethanoate will stay 
dissolved as the water cools down. 

A seed crystal, or even a speck of dust, will provoke the 
precipitation of the ethanoate. In this experiment, a clear 
saturated solution of sodium ethanoate is poured onto a plate 
at which point it will solidify, creating an ethanoate tower, 
stalagmite or ice sculpture. 

You can also touch a clear solution of sodium ethanoate and 
cause it to solidify in front of your eyes.

MATERIALS
You will need:

 • 2–3 handwarmers from a camping shop or buy sodium
  ethanoate from e-bay (£5.99 + £2.99 P&P for 200 g);
 • saucepan, glass, plate, and teaspoon;
 • a clear glass or plastic tray, eg the kind you might 
  find in a toolbox compartment or a small clear 
  Tupperware tray.

HEALTH & SAFETY
This experiment involves boiling water and sodium ethanoate. 
Sodium ethanoate is not hazardous but exposure should be 
minimised, and hands washed after the demonstration. Do not 
allow the plate, saucepan, glass and teaspoon to be reused for 
food use and remove them from the kitchen after use, either 
discarding or permanently marking them ‘not for food use’. 
Boiling water causes scalds. Use eye protection.

METHOD
Step one. Open two–three handwarmers with a knife (care!) 
and pour the liquid contents into a saucepan. The liquid will 
probably crystallise, so heat until near boiling or until the 
crystals dissolve. Pour into a clean glass, ensuring that any 
undissolved solid stays in the pan. Allow to cool. 
Go to step three. 

Step two. If you are using pre-bought sodium ethanoate, heat 

ca 300 ml of water to just below its boiling point. Add sodium 
ethanoate crystals until no more will dissolve (this may require 
some practice). Pour off the liquid into a clean glass, ensuring 
that any undissolved crystals remain in the pan. Allow to cool. 

Step three. Try the following two experiments.

Experiment 1. Pour some of the liquid into the plastic tray. 
Gently touch the surface of the liquid. A wave of crystallisation 
will follow and the liquid will turn solid.

Experiment 2. Put a few crystals of sodium ethanoate (or if 
you are using handwarmers and have none undissolved use 
common salt) onto the plate and then gently pour the liquid 
made in step two onto the crystals. As soon as the liquid 
touches the seed crystals it will solidify. With practice you can 
get the wave of precipitation to back up into the glass.

NOTES
In both cases the resulting solid sodium ethanoate is hot to 
the touch – the recrystallisation is an exothermic process. The 
sodium ethanoate can be re-used. To see these experiments 
look on www.youtube.com and search for ‘hot ice’. 
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