Purpose: 

Rarely in the chemistry world one will be presented with reactions of completely pure and undiluted substances. By analyzing reactions of the same chemicals of differing concentrations at equilibrium, the behavior of the standard reaction can be investigated to a greater extent.

Procedure:

1. Gather the necessary materials. Specifically a Colorimeter, five test tubes, pipets and pipet pumps, a graduated cylinder, .0020 M KSCN, .0020 M Fe(NO3)3 in 1.0 M HNO3, .200 M Fe(NO3)3 in 1.0 M HNO3, and any necessary safety equipment.

2. Label the test tubes 1-5, and the fifth should be set aside for use in creating the standard solution.

3. Using the graduated cylinder for measurements, and the pipets, pour 4 mL of .0020 M Fe(NO3)3 into test tubes 1-4.

4. Now dilute the concentrations by pouring 3, 2, 1, and 0 mL of deionized water into test tubes 1-4 respectively.

5. Using the graduated cylinder for measurements, and the pipets, pour 2, 3, 4, and 5 mL of .0020 KSCN into test tubes 1-4 respectively. Stir thoroughly.

6. Prepare a standard solution of FeSCN2+ by adding 18 mL of .200 M Fe(NO3)3 and 2 mL of .0020 M KSCN into test tube 5. Stir thoroughly.

7. Prepare a ‘blank’ by filling a cuvette with deionized water and using the Colorimeter and input device to calibrate the absorbency.

8. Now empty and clean the same cuvette, then fill it 2/3’s of the way with the solution in test tube 1, and determine the absorbency with the Colorimeter. Repeat with the solutions in the other four test tubes.

9. Record all data and use the information to determine the Equilibrium Constant.

10. Clean up your workstation.

Data Table:

	Absorbance
	Trial 1 .178
	Trial 2 .248
	Trial 3 .300
	Trial 4 .411

	Absorbance of Standard (trial 5) .853

	Kc Expression Kc = [FeSCN 2+]eq / [Fe3+]eq[SCN-]eq

	[Fe3+]I
	1.0 * 10^-3
	1.0 * 10^-3
	1.0 * 10^-3
	1.0 * 10^-3

	[SCN-]I
	4.0 * 10^-4
	6.0 * 10^-4
	8.0 * 10^-4
	1.0 * 10^-3

	[FeSCN2+]eq
	4.17 * 10^-5
	5.81 * 10^-5
	7.03 * 10^-5
	9.64 * 10 ^-5

	[Fe3+]eq
	9.58 * 10^-4
	9.42 * 10^-4
	9.30 * 10^-4
	9.04 * 10 ^-4

	[SCN-]eq
	3.58 * 10^-4
	5.42 * 10^-4
	7.30 * 10^-4
	9.04 * 10 ^-4

	Kc Value
	122
	114
	104
	118

	Average of Kc Values Kc = 114


Calculations:

Calculations to determine Kc Value for trial 1

Should be repeated with different values for each trial

Fe3- (aq) + SCN- (aq) -> FeSCN2+ (aq)

[Fe3+]I       [SCN-]I          0

-X
        -X                +X

[Fe3+]I-X   [SCN-]I-X
    [FeSCN2+]eq

1. Calculate the initial concentration of Fe3+ 
[Fe3+]i = (Fe(NO3)3 mL * (0.0020 M) ) / total mL

1.0 * 10^-3 = ( 5.0 mL * 0.0020 M) / 10.0 mL

2.
Calculate the initial concentration of SCN-


[SCN-]i = (KSCN mL *  0.0020 M) / total mL


 4.0 * 10^-4 = (2.0 mL * 0.0020 M) / 10.0

3.
Calculate [FeSCN2+]eq 


[FeSCN2+]eq = (Aeq/Astd) * [FeSCN2+]std


 4.17 * 10^-5 = (.178/.853) * (.00020 = (1 mL/10mL)(0.0020 M) )

4. Calculate the concentration of Fe3- at equilibrium

[Fe3-]eq = [Fe3-]I – [FeSCN2+]eq

(9.58 * 10^-4) = (1.0 * 10^-3) – (4.17 * 10^-5)

5. Calculate the concentration of SCN- at equilibrium

[SCN-]eq = [SCN-]I – [FeSCN2+]eq

(3.58 * 10^-4) = (4.0 * 10^-4) – (4.17 * 10^-5)

6. Calculate Kc

Kc = [FeSCN 2+]eq / [Fe3+]eq[SCN-]eq

122 = (4.17 * 10^-5)/( (3.58 * 10^-4)(9.58 * 10^-4) )

Conclusion:

Through use of a standard solution the change which occurs at equilibrium and be determined, and by averaging the Equilibrium Constant (Kc) found for numerous concentrations, a more accurate value can be determined. 

Kc Average = 114

Sources of Error

1. The chemicals may have contained impurities.

2. Molarity may not have been exact.

3. Temperature differences were not taken into account.

4. There may have been smudges on the cuvette or other inconsistencies that altered the absorbency reading.

5. The solutions may not have been mixed completely.

