Name: ________________________________


Electrochemical Cells:  Virtual Activity
Electrochemical cells involve the transfer of electrons from one species to another.  In these chemical systems, the species that loses electrons is said to be “oxidized” and the species that gain electrons is said to be “reduced”. Oxidation and reduction go hand in hand. There are two major types of electrochemical cells:  voltaic (also galled galvanic) and electrolytic.  Voltaic cells produce electricity by harnessing the energy present in the flowing electrons.  These reactions are spontaneous.  Electrolytic cells use electrical energy to drive a redox reaction that normally would not occur because it is nonspontaneous.
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Part I:  Standard Cell Potentials (Voltaic Cells)
1. Go to http://www.kentchemistry.com/moviesfiles/Units/Redox/voltaiccelll20.htm or open the “Voltaic Cells Activity” link on the Honors Chemistry – Unit 12 Redox tab on my website www.chemisme.com .  Make the following voltaic cells:  
#1:  H2 /H+ | | Ag+/Ag 

#2:  Zn/Zn2+ | | H+/H2

#3:  Zn/Zn2+ | | Cu2+/Cu
2. For each of the above, place the metal in a solution of its own ions. For the hydrogen electrode (nonmetal), place it in an acid solution.  Make sure the cells are set up so that the cell potential is a positive value, indicating that the voltaic cell is set up correctly and the redox reaction is spontaneous.  (Hint:  In this simulation, the anode is black and the cathode is red.)
3. For each of the three voltaic cells, record the direction of electron flow, determine which electrode is the anode and which is the cathode, and record the cell voltage in the table on the next page.
4. For each electrode, determine whether oxidation or reduction is taking place.  Record this in the table.

5. For each electrode, determine whether the electrode is dissolving away (becoming an ion and going in to solution) OR gaining mass (ions in solution are becoming neutral atoms that are deposited on the electrode).  Record this in the table.
6. You must click the “Off” switch to reset for the next voltaic cell.
	Voltaic Cell #
	Electrodes
	Direction of electron flow (“from H2 to Au”)
	Anode
	Cathode
	Eºcell (Volts)

	1
	Ag and H2
	
	
	
	

	
	Oxidation or Reduction?
	
	
	

	
	Dissolving into solution or Gaining mass?
	
	
	

	2
	Zn and H2
	
	
	
	

	
	Oxidation or Reduction?
	
	
	

	
	Dissolving into solution or Gaining mass?
	
	
	

	3
	Cu and Zn
	
	
	
	

	
	Oxidation or Reduction?
	
	
	

	
	Dissolving into solution or Gaining mass?
	
	
	


Analysis Questions:  Part I 
1. For the first cell, H2-Ag:
(a) Write the oxidation AND reduction half-reactions.  Label each as “oxidation” or “reduction”.
(b) Write the balanced, net ionic equation for the reaction.
2. For the second cell, Zn-H2:
(a) Write the oxidation AND reduction half-reactions.  Label each as “oxidation” or “reduction”.
(b) Write the balanced, net ionic equation for the reaction.
3. For the third cell, Zn-Cu:
(a) Write the oxidation AND reduction half-reactions.  Label each as “oxidation” or “reduction”.
(b) Write the balanced, net ionic equation for the reaction.
4. Which battery releases the most power?
Part II:  Electroplating (Electrolytic Cells)
1. http://media.pearsoncmg.com/bc/bc_0media_chem/chem_sim/html5/Electro/Electro.php or open the “Electrolysis” link on the Honors Chemistry – Unit 12 Redox tab on my website www.chemisme.com  
2. Construct a copper electroplating cell by placing a Cu anode (red) & Ag cathode (black) in a solution of Cu2+ ions.  
3. Record the initial mass of the electrodes in the data table.  

4. Run the simulation at a current of 12.00 amperes at 6.00 V for 40:00 minutes.  
5. As the reaction runs, click on “microscopic view” and look at the magnifying glasses. Answer questions 1-5 below. 

6. When the reaction is finished, record the final mass of the electrodes.  Calculate the mass of copper deposited on the silver. Then answer remaining questions. 
	Initial mass of Ag (g)
	

	Initial mass of Cu (g)
	

	Final mass of Ag (g)
	

	Final mass of Cu (g)
	

	Mass of Cu deposited on Ag (g)
	


Analysis Questions:  Part III
1. Draw what you see in the metal wires. 

2. Draw what you see in the solution.

3. What is occurring on the + electrode? 

a. Is it losing or gaining mass over time? 

b. Is it oxidizing or reducing?

4. What is occurring on the - electrode? 

a. Is it losing or gaining mass over time? 

b. Is it oxidizing or reducing?

5. Why is the charge on the electrodes reversed?

6. Is electroplating a spontaneous reaction, or does it require energy? 
7. What attracts the Cu onto the Ag electrode?

8. State the direction of electron flow through the circuit. 

9. Write the half reaction that takes place on the Cu electrode as the reaction takes place.

10. Write the Cu half reaction that takes place on the Ag electrode as Cu is deposited.

11. How many moles of electrons are transferred when one mole of Cu is formed?
