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Voltaic (Galvanic) Cells:  Use the online animation to answer the following questions. 
bit.ly/GalCell 
 

1. In the model shown, which label (anode or cathode) is corresponds to the zinc metal and 
which corresponds to the copper metal?  

Zinc:      Copper: 
 
2. Which way do electrons flow through the wire, from the anode to the cathode or from the 

cathode to the anode?  
 
3. Zoom in on the zinc half-cell:  

a. Describe what is happening to the zinc atoms in the zinc half-cell? Zinc ions? 
 
 

b. Write out the reaction happening in the zinc half-cell.  
 
 

c. Is this reaction oxidation or reduction?  
 
4. Zoom in on the copper half-cell. 

a. Describe what is happening to the copper atoms in the copper half-cell. Copper ions? 
 
 

b. Write out the reaction happening in the copper half-cell.  
 
 

c. Is this reaction oxidation or reduction?  
 
5. Zoom in on the salt bridge. Which ions move through the salt bridge?  
 
 
6. Why do you think positive ions move through the salt bridge from the anode compartment 

to the cathode compartment? 
 
 
7. Why do you think negative ions move through the salt bridge from the cathode 

compartment to the anode compartment? 
 

8. Why do you think it’s important for ions to be able to move between the two 
compartments?  



** Red Cat and  An Ox 
_______________________ happens at the _________________ 
_______________________ happens at the _________________ 
 
Electrons flow from ___________________ to ____________________ 
 
In a voltaic cell ___________________ energy is converted to _________________ energy 
(like a battery) 

 
 
Two half-cells are prepared by a student in the laboratory and are connected as shown in the 
diagram below: 

 
Half-cell 1 contains a tin electrode in a solution of Sn(NO3)2 (aq).  
Half-cell 2 contains an aluminum electrode in a solution of Al(NO3)3 (aq).  
The salt bridge contains a solution of NaNO3 (aq).  
  
When the switch is closed the following reaction occurs:  

 
2 Al + 3 Sn2+ → 2 Al3+ + 3 Sn 

 
1. Write out the balanced oxidation half reaction. 
 
 
2. Write out the balanced reduction half reaction. 
 
 
3. Identify the anode and the cathode in the reaction above. 

Anode:      Cathode:  
 
 

4. Draw an arrow on the diagram above to mark the direction of electron flow 
 

Sn Al 



 
 
 



Electric Cell Potential 

 Water only spontaneously flows one way in a waterfall. Likewise, electrons only 
spontaneously flow one way in a redox reaction—from 
____________________________________ 

 The potential difference between the anode and cathode in a cell is called the 
electromotive force (emf). It is also called the ______________________________ and is 
designated ____________. Cell potential is measured in____________________________.  

 Reduction potentials for many electrodes have been measured and tabulated (see 
reference table). 

 Because cell potential is based on the potential energy per unit of charge, it is an 
______________________________________________ 

 To calculate the cell potential, add up the potentials for the cathode and anode. When 
comparing the reactions for two metals:   
o the one with the __________________________ reduction potential will be the 

_____________ and ______________________ 
o the one with the ___________________________________ reduction potential will be 

the _________________ and be ________________. You must ________________the 
reduction potential that is in the table to turn it into an oxidation potential.  

 
Practice:  
1. Consider the reduction potential chart.  Find and copy the reduction equations for  

Ag+  Ag and Pb2+  Pb.  Be sure to include their reduction potentials (in volts). 

 

 

a) Which metal ion has the greater reduction potential? _________________ 

b) If these two metals (and their solutions) were used to create a galvanic cell, which metal 

would be the anode? ____________________ 

c) Write the reaction at the anode: ___________________________ 

d) Write the reaction at the cathode: ____________________________ 

e) What is the overall reaction? ____________________________________ 

f) What would be the voltage of the standard electrochemical cell?  ________ 

g) Sketch the cell: 

 

 

 

h) Write the cell notation for the cell:  ______|________||________|_______ 

i) How many moles of electrons are involved in this reaction?  n =_____ 



2. Calculate the standard cell potential produced by a galvanic cell consisting of a nickel 
electrode in contact with a solution of Ni2+ ions and a silver electrode in contact with a 
solution of Ag+ ions. Which is anode and which is the cathode? 
ANODE:  
 
 
CATHODE:  
 
 
E° =  
 
 

3. What is the voltage produced by a galvanic ell consisting of an aluminum electrode in 
contact with a solution of Al3+ ions and an iron electrode in contact with a solution of Fe2+ 
ions. Which is anode and which is the cathode? 
ANODE:  
 
 
CATHODE:  
 
 
E° = 
 
 

4. Calculate the standard cell potential produced by a galvanic cell consisting of a sodium 
electrode in contact with a solution of Na+ ions and a copper electrode in contact with a 
solution of Cu2+ ions. Which is anode and which is the cathode? 
ANODE:  
 
 
CATHODE:  
 
 
E° = 

  



Voltaic Cell Pre-Lab Questions 

The following data were measured using a nickel electrode as the reference standard:  

 
 

1. Which ion is most easily reduced?  
 

 

 

2. Which metal is most easily oxidized?  
 

 

 

3. The copper and aluminum electrodes are connected to form a battery.  
a. Which is the anode? Why?  

 

 

 

b. Which is the cathode? Why?  
 

 

 

4. Write a balanced net ionic equation for the reaction that takes place.  
 

 

 

 

5. What will be the battery voltage? Show work.  
 

 


