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Background

Phenolphthalein is an acid/alkali indicator – it is colourless in acid solution but turns pink in alkali, e.g. sodium hydroxide solution.

By adding a little water from the large 1 litre beaker into the conical flasks, you make solutions of phenolphthalein and sodium hydroxide.  There is no change in appearance for there is no chemical reaction when water is added from the first beaker to the small conical flask.   However, when this phenolphthalein solution is then poured from the smaller conical flask into the larger conical flask a pink/red colour is formed due to the chemical reaction between the indicator and the sodium hydroxide solution.   Pouring this pink alkaline solution into the ‘empty’ last beaker produces a neutralisation reaction, and because the acid is so much more concentrated, the final solution remains acidic.  The indicator is colourless in acid giving the impression of water being formed again.

What you will need

· A bottle of 0.1 mol l-1 sodium hydroxide solution (irritant) 
· A bottle of 2 mol l-1 sulphuric acid (irritant, corrosive)
· Small stock bottle of phenolphthalein (highly flammable)
· 1 x 250 cm3 beaker

· 1 x 500 cm3 beaker

· 2 different volume conical flasks (say 250 cm3 and 100 cm3)
· A large 1 litre beaker
What you do




before the demonstration 
1. Line up the glass containers on the bench in this order:
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2. Do not put any liquid in the first 250 cm3 beaker.

3. Place a few ‘squirts’ of phenolphthalein solution in the first small conical flask (enough to just cover the bottom of it).

4. Place enough sodium hydroxide solution in the large conical flask to just cover the bottom of it.

5. Place enough sulphuric acid solution in the 500 cm3 beaker to just cover the bottom of it.

The audiences should not know about these additions.
The demonstration 

1. With the audience in place, make a show of filling the large 1 litre beaker with some water.  

2. While explaining that liquids don’t seem to have much interest unless they are coloured, pour about 100 cm3 of water into the first empty 250 cm3 beaker, and also into the two conical flasks.

3. Now lift the first beaker and the first small conical flask and invite the audience to predict the colour of the solution if you mix them.  Pour the water from the beaker into the conical flask to prove them correct!

4. Now explain about ‘Douglas’s Law of common shapes’ – This states that when 2 similar shaped containers of water are mixed, the final colour of the solution depends on the intelligence of the audience!   Ask them to concentrate on a bright colour and now mix the contents of the small conical flask with that of the large one.  It goes pink!   (someone will have thought of that colour – explain they are obviously intelligent!)

5. Now pour the contents from the large conical flask into the final ‘empty’ 500 cm3 beaker to prove the Law of similar shapes no longer applies.
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Safety


Wear eye protection.  
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Care with acid and alkali –corrosive  and irritant  
It is the responsibility of teachers doing this demonstration to carry out an appropriate risk assessment.

   500 cm3 beaker                  large conical flask                small conical flask              250 cm3 beaker                  





This reaction can be applied to curriculum for excellence.


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