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The density of ice

Forces, electricity and waves:  Forces SCN 4-08b
To show a physical change taking place.

Background

Ice cubes float on cooking oil but, on melting, the water that is produced sinks.

What you need:

· One 1 litre measuring cylinder.


· Water.

· A few ice cubes.  These may be made with a little added food colouring (blue is good) for better visibility.

· 400cm3 of olive oil or cooking oil.

· Tongs.


What you do:
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Wear gloves to avoid staining hands with coloured ice cubes
1. Make the ice cubes with a few drops of food colouring per cube.  Ensure that they are completely  frozen.   Partly frozen cubes may have liquid water trapped inside which will affect their density.  

2. Check that the ice cubes do actually float on the brand of cooking oil to be used.
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The demonstration.

1. Place about 400cm3 of water and 400cm3 of 

cooking oil in the measuring cylinder.  

2. Allow the two layers to separate fully;  

the oil will be on the top.  

3. Drop an ice cube into the cylinder.  

It will float (just) on top of the oil.   

4. Watch the cube.  As it melts, the water that 

is formed makes a droplet attached to the cube.  

Eventually this detaches itself from the cube and sinks, 

joining the water layer below.  

This illustrates the anomalously greater density of water 

compared to ice.

Teaching Tips:

A number of other interesting observations can be made:

•  After most of the cube has melted the mass of the water drop is sufficient to drag the ice cube down with it, i.e. the average density of the cube and drop is greater than that of the oil.  

•  Sometimes, as the cube and drop are sinking, the drop detaches itself from the cube and the cube floats back to the surface.  

•  Small mini droplets occasionally break off from the main one as it descends forming a ‘string of pearls’ effect.  

•  Water droplets may sit for some time on the water oil interface without coalescing with the body of the water.  

•  When the coloured water droplets begin to coalesce with the water, the coloured water can be seen to sink as it mixes, because of its greater density.  

•  There are interesting changes of shape in the water droplet as it forms, detaches from the cube and as it sinks.
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