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	Chemical Demonstrations

	Beakers not Conicals
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Background

This is a Redox reaction involving Cr(VI) and Fe(II).

Fe(II) is readily oxidised by Cr(VI) in the dichromate to Fe(III) while the Cr(VI) is reduced to Cr(V).  
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Cr5+   +   Fe3+
The Cr(V) is unstable and rapidly oxidises I- ions to I2 and is itself reduced to Cr(III) in the process.
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Cr5+   +   2I-


Cr3+   +    I2
The iodine molecules react with the starch solution to give the characteristic blue/black colour seen in the ‘empty’ beakers.

The thiosulphate solution in the last ‘empty’ flask reacts with iodine to change it back to iodide ions so the black colour disappears and the solution turns orange once more.
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I2   +   S2O32-


2I-   +   S4O62-

What you will need

2 x 20mg (0.02g) ammonium ferrous sulphate [(NH4)​​2Fe(SO4​)2 ​]

60mg (0.06g) sodium thiosulphate dissolved in 2 cm3 of distilled water

800 cm3 of a 0.8% solution of starch (6.4g soluble starch in 800 cm3 distilled water) with 2g of potassium iodide dissolved in it

A solution of 2g potassium dichromate in 200 cm3 of distilled water

2 x 1-litre conical flasks

2 x 1-litre beakers

A 250-cm3 beaker


Before the demonstration

Arrange the beakers and flasks as shown in the diagram.

Place each of the 20 mg samples of the ammonium ferrous sulphate in the two 1-litre beakers, A and C.
Put the 2 cm3 of the thiosulphate in second of the 1-litre conical flasks, D.
The demonstration


Explain to the audience that you are about to show then a smart chemical (hold up the beaker of dichromate solution) which will react with the other solution (show them the starch/iodide solution), but only if they are in a beaker, not a conical flask.

Divide the starch/iodide solution into 2 by pouring about 400 cm3 of it into the first ‘empty’ beaker (Beaker A) and the rest into Flask B
Now pour about 100 cm3 of the dichromate solution into each of the first conical flask and the first beaker (A and B).  The solution in the conical flask does not change colour, but it will go a black colour in the beaker.

Now pour about 200 cm3 of the solution in the first conical flask (B) into the second ‘empty’ beaker (C).  It goes black!

Finally pour about 100 cm3 of the solution from the second beaker (B) into the second ‘empty’ conical flask (D).  It goes orange again.

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.


SCN 3-19a


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