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	Chemical Demonstrations

	Bad Breath Indicator
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Background

When both students breath into their solution the carbon dioxide in their breath dissolves to form carbonic acid which is a weak acid.  This is ionised in water. 
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The tiny amount of ammonia in the unbuffered solution is neutralised by the weak acid and as a result, the pH drops and the solution eventually becomes acidic.  This turns the indicator yellow.

A buffer solution is one which resists changes in pH.  The number of breaths exhaled into the buffer does not supply a great deal of carbon dioxide and the large ‘reservoir’ of ammonium ions from the ammonium chloride salt can ‘mop up’ the ions produced when this carbon dioxide dissolves.  As a result the pH remains virtually constant and the colour of the indicator does not change significantly.

What you will need

Quantities of chemicals used will depend on the scale of the demonstration.  This list can be scaled up as required.

A 0.1M ammonia solution

A 1M ammonium chloride solution

A 1M ammonia solution

Universal indicator

Measuring cylinders

Teat droppers

Boiling tubes (or larger containers depending on size of demonstration)

Straws or tubing (depending on size of demonstration)

Distilled water

Gloves and eye protection

Before the demonstration

Prepare a buffer solution by mixing equal volumes of the 1M ammonia solution with the 1M ammonium chloride solution. (as a guide, 2 cm3 of this buffer is used per 100 cm3 of the bad breath indicator)

For 100 cm3 of the first indicator solution, take 100 cm3 of distilled water and add universal indicator drop wise until it goes a pale yellow colour. (about 1 cm3 is needed).

Add 2 cm3 of the buffer solution to this.  It will go blue-violet.

For 100 cm3 of the second indicator solution take 100 cm3 of distilled water and again add universal indicator drop wise until it goes a pale yellow colour. (about 1 cm3 is needed).

Now add drop wise, sufficient 0.1M ammonia solution until it goes the same blue-violet colour as the first indicator.

You should now have two indicators that look the same but are in fact different solutions.

The demonstration

Invite two students to help in the demonstration.  Give one the buffer solution and the other the ammonia solution.  They will think they are identical solutions.  Encourage this thought.

Explain to the audience they are going to blow into this ‘Bad Breath’ indicator and if they have bad breath the solution will change colour.

Get both students to blow gently into their solution using the straw or tubing and stand back.

Nothing more needs to be said.  After 10-12 breaths the buffer stays blue-violet while the ammonia solution will turn yellow, much to the amusement of the audience!


Safety


Wear eye protection  

    



Wear gloves 

It is the responsibility of teachers doing this demonstration to carry out an appropriate risk assessment.

This reaction can be applied to curriculum for excellence.





Through experimentation, I can identify indicators of chemical reactions having occurred ...
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