17: An ‘eggsperiment’ and floating bubbles
‘Floating and sinking’ are normally studied with forces in physics and the following two demonstrations provide very useful experiences for exploring ideas and applications with pupils.
A. The ‘eggsperiment’.

Apart from being an excuse for an awful pun (or is it a ‘yolk’) how a hen’s egg floats in fresh water has been used for centuries to provide an estimate as to how long the egg has been stored since it was laid. (A fresh egg sinks and lies on its side. An egg up to about two month old still sinks but tends to stand ‘on end’. About three months old and egg floats on fresh water – it is not necessarily bad but is likely to be ‘fusty’) As the egg ages moisture gradually evaporates through the shell and is replaced by air that diffuses inwards – thus the bubble at one end of the egg gradually increases in size and the weight of the egg gradually decreases. Eventually the weight of the egg becomes less than the up-thrust when the egg is immersed in water and the egg then floats.
Saturated salt (NaCl) solution provides sufficient up-thrust to float any egg – new or old. (Obviously? – Salt solution weighs more than the same volume of fresh water and therefore provides a greater up-thrust on any object immersed in it.) Fresh water will also float on salt solution and this is shown in the third ‘eggsperiment’ below.
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To set up the third container it is important to pour in the salt solution first and then CAREFULLY pour in the fresh water down the inside of the container so that as little mixing as possible takes place. The more salt you have dissolved in the water the easier it is to get the fresh water to float.
Risk Assessment (You MUST make your own):

It is important to realise that concentrated salt solutions can damage the skin with prolonged contact so it is advisable to wash hands thoroughly, avoid contact with eyes and mop up spillages promptly. Otherwise there are no significant hazards. (If the eggs were fit to eat before the demonstration they will still be fit afterwards.)
Educational Context

The fact that fresh water floats on salty water and the two take quite a long time to mix is very important in estuaries where fresh water from a river meets salty water as it runs into the sea. It would be more accurate to say that rivers run onto the sea and that the tide comes in under the river. This can provide powerful links with environmental studies and geography as well as leading into discussions of plimsoll lines on merchant ships:
Ships must always be designed to be able to displace a much larger weight of water than their fully loaded weight. ‘Plimsoll lines’ (sometimes called ‘load lines’) are painted on the sides of all ships insured at Lloyds of London?
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(T=Tropical; F=Fresh; S=Summer; W=Winter; NA=North Atlantic; L=Lloyds.)

It should be clear why ships may be loaded to a lower level in the water when they are floating in warm and fresh water than when they are in cold salty water?

B. Floating Air Bubbles
This is very much like the ‘eggsperiment’ where the egg floats half-way down the jar, but is, perhaps, even more surprising since it is not possible to see the carbon dioxide at all.

An easy way to partly fill a plastic aquarium tank with carbon dioxide is to put about 2cm depth of saturated sodium carbonate solution in the bottom of the tank and then pour in about twice the volume of a dilute acid (e.g. 2M HCl). (Any reaction that produces CO2 will do) A sheet of card or stiff paper placed loosely over the top will allow the carbon dioxide to push most of the air out and will also help stop the carbon dioxide from being blown away by draughts. When the fizzing has stopped (otherwise the droplets of liquid may ‘shoot down’ the bubbles) allow a soap bubble blown with air in the usual way to float downwards (SORRY – sink) into the container. This sinks in air but floats in carbon dioxide and should stay at the invisible surface between the air and carbon dioxide. (This may require a bit of practice.)


[image: image1]
Risk Assessment (You MUST make your own):

Usual care must be taken using dilute acids and alkalis. Wear eye protection.

Educational Context

It is a useful demonstration to show that layering of gases with different densities can take place within the atmosphere – although they generally mix together more easily than liquids do. This is very important when studying weather.
If you are able to observe a bubble in this demonstration for long enough you may be surprised to see that it is slowly expanding and sinking. This is because carbon dioxide is able to get into the bubble more quickly than the air can get out. (Another surprise – since we might expect that air with lighter molecules would diffuse more quickly than carbon dioxide? Actually carbon dioxide is much more soluble in water than is air and is able to get through the ‘skin’ of the bubble much more quickly than air can.)






The egg floats on salt solution but sinks in fresh water. What happens if you leave it undisturbed for a long time? (Or if you stir the contents and mix the two layers?)
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