The Electrochemical Cell
Input Name
Abstract

(An abstract is a condensation of the information (facts) in a report; it is not a description of the contents of the report. The abstract should present as much as possible of the qualitative and quantitative information contained in the paper yet it should be brief (50–250 words), specific and self-contained.  The abstract should include the following, 1. The purpose or objectives of the work, 2. the experimental methods used; 3. Results (qualitative and quantitative); 5. Conclusions and their limitations.)

     
Analysis

Experiment 1: The Relationship Between Ion Concentratioon and Ecell
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Complete the following table using the data collected across your group.
	Concentration of Copper (II) Sulfate

/ (mol dm-3)
	Activity Coefficient
	Activity Copper (II) Sulfate
	Cell Potential 

/ V
	 Standard Deviation / V

	0.100
	     
	     
	     
	     

	0.050
	     
	     
	     
	     

	0.030
	     
	     
	     
	     

	0.010
	     
	     
	     
	     

	0.005
	     
	     
	     
	     

	0.003
	     
	     
	     
	     

	0.001
	     
	     
	     
	     


Please give the name of the Xcel file in which Ecell is plotted against lna (the file should be up-loaded on hand-in):

     
Cut and paste the plot as a picture (highlight in excel and copy, in Word highlight box and then go to Edit, select Paste Special and choose the Picture option) in the box below:

From the data in the plot complete the following table:

Gradient =
          


Theoretical Gradient = 
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Experiment 2: Equilibrium Constants for Formation of Copper Complexses

Results:  (Copper Ammonia) Ecell                                   
Results:  (Copper -ethylenediamine) Ecell            
When the reaction is at equilibrium:
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For the copper-ammonia complex:

The concentration of [Cu(H2O)6]2+ ions at equilibrium =

     
Hence the concentration of [Cu(NH3)4(H2O)2]2+ ions at equilibrium =
     
From the titration data the initial concentration of ammonia  = 

     
Hence the concentration of ammonia at equilibrium =


     
The stability constant (4​) for the reaction is given by the expression:
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Experimental Value of 4 =        



     
(In determining the error in 4 simply consider the error in the measured cell potential).
Literature Value
 of ​4 = 




     
For the copper-ethylenediamine complex:

The concentration of [Cu(H2O)6]2+ ions at equilibrium =


     
Hence the concentration of [Cu(en)2(H2O)2]2+ ions at equilibrium =

     
The concentration of ethylenediamine at equilibrium =



     
(Assume that the initial concentration of ethylene diamine is 0.3 mol dm-3)
Experimental Value of 2 = 




     
Literature
 Value of ​2 = 




     
Discussion
1.  For the plot of Ecell versus ln(a) compare the experimentally determined and theoretical gradient.  Does your data verify the Nernst equation?

     
2.  Compare your experimentally determined value of [image: image6.wmf]2
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 with literature
. Comment on any difference between the two values.

     
3.   Given the accuracy of the experiment, as demonstrated by the small experimental error, comment on any difference between the experimental and literature value of 4.  You should consider what was observed when the copper sulfate solution was added to the ammonia solution.

     
4. Explain why the two stability constants that you have measured differ by such a large extent (consider rH and rS for the two reactions).

     
� Findlay's Practical Physical Chemistry, 9th Edition, revised by B.P. Levitt, Longman, London, 1973.


� Refer to: Critical Stability Constants: Vol 2, R.M. Smith and A.E, Martell, Plennum Press, New York, 1975.


� Refer to: Critical Stability Constants: Vol 4, R.M. Smith and A.E, Martell, Plennum Press, New York, 1976.


� Refer to: Physical Chemistry, 7th Edition, P.W. Atkins, Oxford University Press, Oxford, 2002.





