Building  Simple Electrochemical Cells

An electrochemical cell is made by combining an oxidation reaction with a separate reduction reaction to produce a flow of electrons(electricity).  The two reactions are placed in separate cells to prevent direct contact.  A salt bridge is used to allow for a movement of ions between the cells, that will complete the circuit.  Half-cell potentials are additive to give the potential voltage difference expected for a given voltaic cell.  In this experiment, simple metal-metal ion half cells [M(s) / M2+(aq)] will be used to establish voltaic cells, the potentials of which will be measured.  For example,  the reactions for a zinc/copper battery are below:




Zn  (  Zn2+ + 2e-
   Anode




Cu2+ + 2e-  (  Cu
   Cathode

The sum of these two half-reactions is




Cu2+ + Zn  (  Zn2+ + Cu
where
Eºcell = Eºox + Eºred
 Materials:


20 drops 1M Pb(NO3)2
     20 drops 1M Cu(NO3)2

20 drops 1M Fe(NO3)3

20 drops 1M Zn(NO3)2
     20 drops 1M Mg(NO3)2

20 drops 1M KNO3



20 drops 1M Co(NO3)2
     20 drops 1M Al(NO3)3

Small pieces of  metals:  Pb, Cu, Fe, Zn, Mg, Co, Al

Multimeter or voltmeter
     wire leads
       Sandpaper
Filter paper 


Petri Dish

Procedure:
1.
Use sandpaper or steel wool to clean small pieces of the various metals used in this lab. [image: image1.png]Cut out the triangular wedges on a piecs of ilier paper to form five
separate reation arsas. Label each spot with the syrabol of one of
the elernents used in this lab. Place the flter paper on a glass plate.
Wet each spot with 3 drops of the 1 M solutions of the respective
metallic ions. Place a clean, shiny pizce of metal on top of its owm
salution on the filter paper. The top of the metal pisces should
remain dry. Add enough drops of 1M KNO3 to the centerof the
paper to form a “salt bridge" betwreen ach metal halfcell. By
plasing the wire loads of a voltmeter in contast with any Lo metals,
‘the voltage produced by the voltaic cell can be measured.




2.
There are really seven metals so make sure you cut out room for seven.

3.  Touch one of the wires from a DC voltmeter to the copper metal and the other wire to the zinc metal.  If the voltage is negative, switch the wire connections.  Record the positive voltage and note which metal is connected to the negative terminal(black wire) and which is connected to the positive terminal(red wire) of the voltmeter.

4.
Try ALL possible combinations of two half-cells and record the voltages in a data table. 

Conclusions:

1. When the negative terminal wire is connected to the anode (where oxidation occurs) and the positive terminal wire is connected to the cathode (where reduction occurs), a positive cell voltage is observed.   Make a table of the half-cells and note which half-cell is the oxidation reaction.  Record their observed positive voltages.  

2.
Write the balanced net ionic equation for the overall reaction in each voltaic cell. 

3.
Look up the reduction potentials for each half-reaction in your book, and calculate the theoretical voltages for each electrochemical cell.  Compare how your results fit the theoretical values.  Make a note on any that demonstrated extreme differences and explain what could cause the differences between the theoretical and experimental voltage values.  

4.  Which solution do you think was the closest to 1M and explain why.
