CHM 204

Title of Experiment: Poterntiometric Titration (easuring the standard potential E0 of Fe3+/Fe2+ couple

Names: Yehia Tfayli
Name of Partner: Mohamad Baker Berjawi


Date of Performance: Apr, 20th, 2010
I. Measuring the standard potential E0 of Fe3+/Fe2+ couple:
Purpose:
· To measure the change in Fe3+/Fe2+ by titration with K2Cr2O7 solution.

· To plot the value of Emeasured versus volume of K2Cr2O7 added, and to determine from the plot the equivalence point and midpoint of titration.  

· To calculate the E0 of Fe3+/Fe2+ from the measurement of the midpoint of titration E1/2.  

Theory:
· Potentiometry is the measurement of the potential or voltage by the mean of a voltmeter versus the concentration of the ionic species involved in a full cell redox reaction. 

· Fe3+ + e- [image: image2.png]


 Fe2+ 

· 6 Fe2+ + Cr2O72- + 14 H+ [image: image4.png]


 6 Fe3+ + 2 Cr3+ + 7 H2O

· [image: image1.png]


Emeasured = E0standered potential – [image: image6.png]0.0s%




  log Q 

where:  n =  number of electrons in the overall reaction.

             Q = [image: image8.png]c1lo]
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   in equation: aA + bB [image: image10.png]


  cC + dD.

· Refer to the Lab Manual for the rest information on pages 79, 80.

Procedure:
· Refer to the Lab Manual for the procedure on page 81.
· Table of Data and results: (NH4)2Fe(SO4)2.6H2O
	Weight of K2Cr2O7
	0.321  g

	Weight of ferrous salt: FeSO4.7H2O
	 0.278  g


	Volume of K2Cr2O7
	E (mV)
	Volume of K2Cr2O7
	E (mV)
	Volume of K2Cr2O7
	E (mV)

	0.00
	382
	8.00
	400
	16.00
	608

	2.00
	385
	10.00
	410
	18.0
	643

	4.00
	387
	12.00
	419
	20.00
	665

	6.00
	392
	14.00
	439
	22.00
	673


· Method of Calculation:

1. Draw on a graph paper the plot of Electrical potential along the ordinate Vs ml of dichromate solution along the abscissa.

2. Show on the graph the volume of titrant needed to reach end-point, the corresponding E value end the E ½ value. 

From graph, 
· Veq. = 15 ml
· Eeq = 525 mv

· E1/2 = 400 mv

3. Calculate the E0 for the half reaction Fe3+ + e- [image: image12.png]


 Fe2+ 

Ecell = E Fe3+/Fe2+ - Ecalomel
Ecell = E0standered potential – [image: image14.png]0.0s%




  log[image: image16.png][Fe2+]
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 - 0.246 V
At E ½ point: 
[Fe2+] = [Fe3+] 
· log[image: image18.png][Fe2+]
[Fea+]




= log 1 = 0

Thus, E1/2 cell = E 0Fe3+/Fe2+ - 0.246

· E 0Fe3+/Fe2+ = E1/2 cell + 0.246 V

                   = 0.400 + 0.246 V
                   = 0.646 V

4. Calculate the theoretical titrant volume.

6 Fe2+ + Cr2O72- + 14 H+ [image: image20.png]


 6 Fe3+ + 2 Cr3+ + 7 H2O
Ctitrant = [image: image22.png]MMV



 = 0.011 mol/L
From the ratio: n(Cr2O7 2-) = [image: image24.png]n(Fe2t)





                            Ctitrant Vtitrant = [image: image26.png]Terrous sax)
ot Fervaus st
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                             Vtitrant = 0.015 L = 15.152 ml

5. Compare the experimental titrant volume with the theoretical volume, comment on the difference in their values and find the % error.

% error = [image: image28.png]heorarical
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 100 =  0.198 %
The difference is very insignificant and the % error is very little
Sources of Error:
· Improper measuring of the reagents’ masses and volumes.

· Presence of air bubbles in the burette.

· Not waiting for the voltmeter to accurately read the Ecell. 

· Using impure or contaminated reagents 

· Experimenter bias in reading the burette during adding the titrant.

· Improper mixing of the solution.
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