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The ‘Blue’ Bottle:

This is an interesting ‘talking point’ and subject for investigation.  The reaction is the basis of a procedure for investigation.  The bottle is half full of a colourless solution and turns blue when shaken – when allowed to stand the blue colour fades. This process may be repeated many times over a period of an hour or so although the solution eventually becomes pale yellow and ‘stops working’.

The quantities of reagents do not appear to be critical, but, if much more concentrated, the solution turns yellow quite rapidly.

About 20g of glucose is dissolved in water (500cm3) and about 20cm3 of dilute sodium hydroxide solution added.  The mixture is placed in a bottle of 1 litre capacity and coloured by the addition of a few drops of methylene blue indicator.  The bottle is then firmly stoppered (preferably with a rubber bung) - remember the contents are caustic.

After standing for a short time the methylene blue will gradually become colourless.  Shaking the bottle vigorously can temporarily restore the blue colour, although the colour fades on standing - this may be repeated many times.

Why does it happen?

Risk Assessment (You MUST make your own):

The solution is caustic so it is important – especially if students are permitted to shake the bottle – that the stopper is firmly fixed and leak-proof. (Ground glass stoppers are not recommended since alkaline solutions tend to cause these to stick and become very difficult to remove.)

The bottle and contents are fairly heavy and should be handled with care. Do not support or carry the bottle only by its neck.

Educational Context
The reaction is the basis of a procedure used for estimating the level of pollution in water or the amount of free dissolved oxygen a sample of water contains. The more oxygen or the smaller amount of reducing pollutants the water contains the longer it takes for the methylene blue to be decolourised.

Generally, suggestions as to what might be going on inside the bottle fail to recognise that oxygen from the air inside the bottle may be a reagent. The bottle is only ‘half full’ of liquid but mostly this is not significant. When the bottle is shaken a small amount of oxygen dissolves and re-oxidises the colourless ‘reduced form’ of methylene blue. This is then reduced again by the alkaline glucose (pollutant). It is instructive to test the hypothesis that oxygen from the air is involved – one suggestion is to replace the air in the bottle with methane / hydrogen / nitrogen – and show that the blue colour no longer reappears on shaking. Technically this is easier said than done! Why would carbon dioxide not be a suitable gas to use?
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