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Title: Measurements using electrochemical cells
Purpose: Understanding voltage potentials for cells is important in storage of electricity in chemical state. The purpose of this lab is to measure the voltages across different metal ion solutions connected by a salt bridge, and compare them to an arbitrary selected reference.
Materials: Filter paper, scissors, voltmeter, salt solution, and 5 metal ion solutions.
Procedure: 

1. Cut a piece of filter paper into a star shape with 5 ends.
2. Place the salt for ion exchange in the center.

3. Place the 5 metal ion solutions in each of the ends.

4. Place the leads on every combination of ends and measure the voltage. If it is 0 flip the contacts and record that the flipping of contacts was performed.
Observations:

The paper continued to dry while the experiment was being performed. The voltage changed depending on how hard the electric contact was pushed into the filter paper. The voltage readings on the computer varied a great deal while we were recording the voltages.
Data:

#

1-2

1-3

1-4

1-5

2-3

2-4

2-5

3-4

3-5

4-5

Voltage
-1.072

-0.454

0.472

-0.281

0.808

1.464

1.239

0.930

0.462

-0.623

Discussion:

When the contacts come in contact with the 2 metal ion solutions, a cell is produced where the center solution becomes the salt bridge required for the ion exchange. Current runs through the computer while the voltage is being measured. But voltage can only be measured in one direction so if the voltage was 0 we switched the leads and recorded emf as negative. The cations of the cation in the cell bonded to the cell while the other lead was being oxidized or oxidizing ions in solution. The reaction created an imbalanced chare in the solutions, and salt ions moved in to balance the charge.
We will set the reference voltage where the reduction potential for Cu+2 is 0. Thus by adding .34v the reduction potential for Cu2+ from the standard voltage potential between the solution and solution 1, the standard reduction potentials for the solutions was found and then the solutions could be identified.
1-2           -1.072+.34 = -0.73v Thus Zn2+ is solution 2.
1-3           -0.454+.34 = -0.11v Thus S is solution 3.
1-4            0.472+.34 =   0.81v Thus Ag+ is solution 4.
1-5           -0.281+.34 =   0.06v Thus     is solution 5.
Conclusion:

The purpose of this lab was to measure the voltages of different metal ion solutions. We did this by creating 10 cells made on filter paper. From this lab we learned How to use a voltmeter to determine the voltage behind a red-ox reaction. We also learned how to create “quick and dirty” cells on filter paper. So, from this lab we learned how to measure voltage potential of various cells.
