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Copper Plating a Nail

Description:  When a nail (Fe) is dipped into a copper sulfate solution, copper metal is plated onto the nail.  When a piece of copper is dipped into a ferric sulfate solution, no reaction is observed.

Concept:  The reaction between iron metal and copper (II) is an oxidation-reduction reaction.  Iron is above copper on the activity series.  It loses electrons more easily than Cu in aqueous solution.  Cu metal will not lose its electrons to Iron (II).

Materials:
· Nail

· strip of copper metal

· Copper (II) sulfate

· Iron (II) sulfate

· two small beakers

· scotch brite pad to clean metals

Safety:  Copper and zinc are heavy metals and are toxic.  Wear gloves and safety goggles.

Procedure:

Make sure nail and copper metal strip are clean.  

Dip nail into copper (II) sulfate solution for about 10 seconds.  Remove and observe results.  Wipe dry and pass around audience.

Dip copper strip in iron (II) sulfate solution for about 10 seconds.  Remove and observe results.  Wipe dry and pass around audience.

Clean-up:  Clean nail of any copper.  Solutions can be saved and used again, otherwise they should be collected as hazardous chemical waste for EH&S.

Notes:  

Reactions:

Fe (s) + CuSO4 (aq) 
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  Fe SO4 (aq)  +  Cu (s)

Cu (s) +  FeSO4 (aq) 
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  NR

This demo goes well with the Electroplating Demonstration

This demo was suggested by Prof. Allerhand for S106.

It has also been done in C101, C105, and C106.
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