CHM 152LL, Electrochemistry Simulation.    Name _____________________Partner___________
(from Chemical Education Research Group, Department of Chemistry, Iowa State University)










Section ___________

Instruction: You and your partner will be working with a computer simulation that covers electrochemistry, please discuss each question with your partner and write down your best answer.

Section 1. Activity Series

http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/redox/home.html
Activity 1

1) To start the animation click start and then activity one. You will see four ionic solutions. Pick one of the four metals and follow the instructions on the screen. Please write down your observations (e.g. what reactions occurred) Repeat this procedure for the other three metals and make sure to write all your observations down.
2) Considering magnesium, zinc, copper, and silver metals,
a) Which of the four metals you tested is the most reactive? Explain why.

b) Which is the least reactive? Why?

c) Arrange the metals in order of increasing reactivity.

d) Locate the magnesium, zinc, copper, and silver in the standard reduction potential table. Is there a pattern between the reactivity of the metals and the table? Explain why or whynot.
Section 2. Electrochemical Cells

Give brief definition to the following:

Oxidation: ___________________________________________________________________________

Reduction: ___________________________________________________________________________

Anode: ______________________________________________________________________________

Cathode: ____________________________________________________________________________
Activity 2

http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/electroChem/voltaicCell20.html
1. Begin by assembling a zinc-copper cell. Please be sure to follow the instruction on the screen.
2. Complete the following table

	
	Zinc
	Copper

	Is there an electron transfer between the species?
	
	

	Mark the species that loses electrons.
	
	

	Write down the oxidation half reaction under the species that is undergoing oxidation.
	
	

	Mark the species that gains electrons.
	
	

	Write down the reduction half reaction under the species that is undergoing reduction.
	
	

	Mark the anode.


	
	

	Mark the cathode.


	
	


3. Is this a spontaneous reaction? Explain your reasoning.

4. Write the complete balanced equation for the reaction.

Activity 3: Concentration Electrochemical Cells
http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/electroChem/voltaicCellEMF.html
1. Start the software and construct a zinc-copper electrochemical cell using 1.0 M Zn2+ and 1.0 M Cu2+ solutions.

a. What is the EMF of this cell (include units)? ____________________ 

b. For the voltage that you are measuring, is this E°cell or Ecell? ________. Explain.

  
c. Write the chemical equation that represents the reaction occurring in this cell.

 

 d. Is this a spontaneous or non-spontaneous reaction? _______________________. Explain.

e. Draw a cell diagram for this electrochemical cell. 

 

  
f. What is the oxidation half-reaction that occurs and where does it occur? Look at the molecular level animation. The anode is __________.

 

 
2. Construct two electrochemical cells such that the EMF of the cells are greater than +1.10 V. Before doing the simulation, predict the EMF of the cells. Prediction ___________ ____________. Explain.

 

a. Draw the cell diagram for each of the electrochemical cells that you construct.

  

b. What is the EMF of the two cells (include units)? __________    __________

c. The voltage that you are measuring, is this E°cell or Ecell? ________    _________ 

d. Is this a spontaneous or non-spontaneous reaction? _______________________ 

 

 e. What is the oxidation half-reaction that occurs and where does it occur? Look at the molecular level animation. The anode is __________.
f. Write the chemical equilibrium equation that represents the reaction occurring in this cell. 

  

g. Construct two electrochemical cells such that the EMF of the cells are less than +1.10 V. Before doing the simulation, predict the EMF of the cells. Prediction ___________ ____________. Explain. 

h. Draw the cell diagram for each of the electrochemical cells that you construct. 

 

 
 

i. What is the EMF of the two cells (include units)? __________ __________  

j. Write the chemical equilibrium equation that represents the reaction occurring in these cells.

