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Zinc-Copper Battery (with Salt Bridge or U-tube)

Source:  Bassam Z. Shakhashiri (1992)  Chemical Demonstrations: A Handbook for Teachers of Chemistry, Volume 4.  page 101.

Description:  A battery is constructed using zinc and copper electrodes.

Concept:  The spontaneous flow of electrons from zinc to copper is electricity.  

Materials:  


For salt bridge:



For U-tube: 


Two jars




U-tube 


500 mL 1 M copper sulfate solution

zinc and copper electrodes


500 mL 1 M zinc sulfate solution

zinc sulfate solution


2 salt bridge tubes



copper sulfate solution


3 grams agar




voltmeter with overhead display

15 grams KNO3



wires with gator clips

zinc and copper electrodes


voltmeter with overhead display


wires with gator clips

Procedure:

For Salt Bridge:


One day before class:

Make two salt bridges.  Heat 150 mL of distilled water to boiling in a 400 mL beaker.  Add 3 g of agar and stir the mixture as it boils until a uniform suspension forms.  Remove the beaker from the heat and stir in 15 g of KNO3 until the salt dissolves.  Pour the warm mixture into the salt bridges until they are completely filled.  Prop them upright and let them set overnight.  Once the agar is set, store the salt bridges in plastic bags to prevent drying out.



In class:

Open the jars of copper nitrate and zinc nitrate.  Set the zinc electrode in the zinc nitrate solution and the copper electrode in the copper solution.  Hook the voltmeter up to the electrodes: black wire to zinc (anode) and red wire to copper (cathode).  There will be no reading of electricity.  Set the salt bridge to connect the two solutions (pour in extra solution if the level is too low for the salt bridge to make contact).  With the salt bridge the voltmeter will show a reading of electricity, approximately 1 volt.

Note: if you remove the salt bridge with the purpose of using it again be sure to keep track of which side belongs to the copper half cell and which belongs to the zinc half cell.

Salt Bridge Diagram:
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U-tube: 


Fill one half of the U-tube with copper sulfate and the other half with zinc sulfate.  Insert the zinc electrode in the zinc solution and the copper electrode in the copper solution.  Hook the cell up to the voltmeter: black wire to the zinc (anode) and red wire to the copper (cathode).  There should be a reading of approximately 1 volt.
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Clean-up:  Rinse the electrodes with distilled water and dry.
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