
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 Zn(NO3)2 20 drops 1M Cu(NO3)2 20 drops Mg(NO3)2 20 drops 1M Fe(NO3)3 
20 drops 1M KNO3 20 drops 1M Pb(NO3)2 20 drops 1M AgNO3 Multimeter or voltmeter 
Small pieces of  metals: Zn, Cu, Mg, Fe, Pb, Ag Sandpaper, Filter paper, wire leads 

Procedure: 
1. Use sandpaper or steel wool to clean small pieces of the various metals used in this lab.   

 
 
 
 
 
 
 
 
 
 

 
Watch the video at https://youtu.be/o1UGBtSVKZY  to see how each combination of half-cells were tested 
with a voltmeter in order to identify the oxidation and reduction half-reactions and Eºcell voltage. 



 

          
The reaction between iron(III)-iron is more favorable and a  

short circuit occurs, showing very low voltage on the voltmeter. 
  



Standard reduction potentials are determined at 25ºC and using specific concentrations: 1)All soluble species 
are at 1 M.  2)Slightly soluble species must be at saturation.  3)Any gas is constantly introduced at 1 atm.  
4)Any metal must be in electrical contact.  5)Other solids must also be present and in contact. 

Operating galvanic cells at standard conditions are not systems in equilibrium. At equilibrium, the voltage of 
the galvanic cell would drop to zero (the battery would be dead.) Therefore, Le Chatelier’s Principle cannot 
be used to correctly explain the effect of changes in the solution concentrations on the standard cell potential, 
Eocell.  

Since all solutions and gases in a standard cell are 1 M or 1 atm, respectively,  Q = 1 for the standard cell. In 
concentration cells, the direction of the spontaneous electron flow will be in the direction needed to reach 
equilibrium, where Ecell = 0 and Q = K. Deviations from standard conditions that take the cell further from 
equilibrium with Q > 1 will decrease the magnitude of the Ecell relative to Eºcell. Likewise, if the deviations 
result in Q < 1, then there will be an decrease the magnitude of the Ecell relative to Eºcell. 

Another method of determining the change in voltage for galvanic cells at nonstandard condition is to apply 
the Nernst Equation,  

 
So…. When Q > 1, the voltage decreases since the log Q is a positive (+) value, and when Q < 1 the 
voltage increases since the log Q is a negative (-) value. Although the application of the Nernst Equation is 
not part of the new AP Chemistry Curriculum, it still comes in handy when trying to explain changes in the 
Eocell at nonstandard conditions by addressing the changes in the "log Q" variable found in this expression. 

 
 


