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Chemical Demonstrations

	Turning copper coins into silver and gold
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Background

An interesting demonstration to show plating and alloys.


A ‘copper’ coin is dipped into a solution of sodium zincate in contact with zinc.  The coin is plated with zinc and appears silver in colour.  The plated coin is held in a Bunsen flame for a few seconds and the zinc and copper form an alloy of brass.  The coin now appears gold.

What you will need

· One 250cm3 beaker

· Bunsen burner, tripod and gauze

· Pair of tongs or tweezers

· Access to top pan balance

· 5 g of zinc powder (highly flammable)
· A bottle of 6 mol l-1   sodium hydroxide (irritant, corrosive)
· A little steel wool or proprietary mild abrasive cleaner

· 100 cm3 of deionised water

· Copper coins (e.g. 1p pieces) or copper foil

What you do


Before the demonstration.     
1. Prepare the sodium hydroxide solution by dissolve 24g of sodium hydroxide in some deionised water and making the total volume up to 100cm3 with deionised water

2. Add 5 g of zinc powder to this solution and heat to boiling point on a Bunsen burner.  The solution will fizz as some of the zinc dissolves forming sodium zincate and giving  off hydrogen.

3. Clean a ‘copper’ coin with steel wool or other mild abrasive cleaner until it is shiny.     

The demonstration

1. Drop the cleaned coin into the hot solution containing sodium zincate and the remaining zinc powder.  The coin must be in contact with the zinc.  

2. Leave the coin until it is plated with a shiny coat of zinc.  This will take about 2 – 3 minutes.  Leaving the coin too long may cause lumps of zinc to stick to it. 
3. Remove the plated coin with tongs or tweezers and rinse it under a running tap to remove any sodium zincate.  
4. Show the silver coin to the audience.  

5. Using tongs or tweezers, hold the plated coin in the upper part of a roaring Bunsen flame for a few seconds until the surface turns gold.  Turn the coin so that both sides are heated equally.  Overheating will cause the coin to tarnish.  The gold colour is brass formed by the zinc migrating into the surface layer of the copper.  Allow the coin to cool and show it to the audience.

Visual Tips


If the mixture of sodium zincate solution and zinc powder is cloudy, filter off the zinc to leave a clear filtrate and place a small piece of zinc foil in the liquid which can then be used for plating.

Teaching Tips


Younger students could possibly be told a story about changing copper into silver and gold.  It is likely that students will want their own coins plated.

Further Details


Stictly speaking, it is illegal to ‘deface coins of the realm’ so the punctiliously law-abiding may prefer to use copper foil or foreign coins.  If the latter are used, check beforehand that they work because many different alloys are used in coinage.
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Wear eye protection  


Wear nitrile gloves
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Care with zinc dust – flammable 

Care with alkali –corrosive


    

Any remaining finely powdered zinc should not be left to dry because it can ignite spontaneously.  Dispose of small amounts of it by rinsing with water and dissolving in excess dilute sulphuric acid and washing the resulting zinc sulphate solution down the sink.

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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- The properties of Metals and Alloys








