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Determination of Keq


    
  Fe+3        +           SCN-       (         FeSCN+2
Pale brown
colorless

blood-red

You will be measuring the equilibrium constant of this reaction as well as verify that the constant should be relatively stable as long as temperature remains unchanged. Five solutions will be made with a known concentration of SCN- and varying concentrations of Fe+3.  Solution 1 will be so high in product concentration that we will assume that the reactants were completely used up in reaction (so the equilibrium concentration of FeSCN+2 will be equal to the initial molarity of SCN-). The other 4 solutions will become less concentrated and not go to completion. 
According to Beer’s Law, the color intensity or absorbance (A) of a solution is directly proportional to the concentration (c) of a material: A=abc, where (a) = constant and (b) = path length of curvette, which will both be constant in this experiment. Re-arranging the equation, we will use this proportion:


A1  =   C1

(a and b drop because they are constant)






A2       C2

So, since we know the equilibrium concentration of FeSCN2+ and will measure the absorbencies, test tube one can be compared to any other test tube to calculate the new concentrations. Spectrophotometers will be used to measure the absorbencies at 656nm in the blue region of the light spectrum. 

Materials: 5 test tubes, rack, 0.20M Fe3+, 0.0020M SCN-, micropipettes, spectrophotometer, wipes, stirrers.
Pre-Lab Questions:

1. In order to calculate the Keq, we must also know the equilibrium concentrations of Fe+3 and SCN-. Draw and ice box for this reaction, assuming you have initial concentrations of 0.0010M SCN- and 0.10M Fe3+. Remember that the equilibrium concentration of the product equals the initial of SCN-. 
2. According to your ice box, show how you calculate the concentrations of the reactants at equilibrium.

Procedure:

1. Arrange 5 test tubes in a rack, labeled 1-5.
2. Add 4.00mL of 0.20M Fe3+ solution to test tube 1.

3. Add 1.00mL of 0.20M Fe3+ solution and dilute with 4.00mL of water in test tube 2. Stir.
4. Transfer 1.00mL of the solution in test tube 2 to test tube 3 and dilute with 4.00mL water. Stir.
5. Transfer 1.00mL of the solution in test tube 3 to test tube 4 and dilute with 4.00mL water. Stir.
6. Transfer 1.00mL of the solution in test tube 4 to test tube 5 and dilute with 4.00mL water. Stir.

7. Remove 1.00mL of the solution in test tube 5 and dump into the drain. Make a note if the solutions are or are not at the same volume. If they are way off, see the instructor.
8. Add 4.00mL of 0.0020 M SCN- solutions to each test tube and stir. Write qualitative observations.
Observations: 

9. Place test tubes one by one into the spectrophotometer and record the absorbencies. Make sure to calibrate the meter and clean off the test tubes with Kim-wipes. 

Data: 
	Test Tube
	[Fe+3]o
	[SCN-]o
	Absorbance
	[FeSCN+2)eq
	[Fe+3]eq
	[SCN-]eq
	Keq

	1
	0.10M
	0.0010 M
	
	0.0010 M
	0.099
	0
	0

	2
	
	0.0010 M
	
	
	
	
	

	3
	
	0.0010 M
	
	
	
	
	

	4
	
	0.0010 M
	
	
	
	
	

	5
	
	0.0010 M
	
	
	
	
	


Questions:

1. The initial SCN- concentration is constant at 0.0010M in all samples, but the stock bottle reads 0.0020M. Why? 
2. Similarly, why does the table show the initial concentration of Fe3+ is 0.10M, not 0.20M?
3. Calculate the initial Iron (III) concentration for each trail. Show one sample calculation.
4. Calculate the equilibrium concentrations for each ion. Show one example calculation for each ion.
5. Calculate the Keq for the reaction for each of the 4 trials. Show one example calculation. Are they constant or do they show a regular variation?
