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ABSTRACT
[bookmark: _GoBack]This experiment aims at using the Beer’s Law and Le Chateliers Principle to determine the Equilibrium Constant for Iron (III) Thiocyanate. It encompasses two parts that need to be done separately. The first part makes use of a spectrometer to calibrate Iron (III) Thiocyanate which is mixed with the thiocyanate so that the absorbance for sample 1 to sample 5 can be obtained. This will aid in creation of a calibration curve required for use in part two. The second part of the experiment is meant to determine the equilibrium measurements using the data obtained from the first part after which a graph of absorbance against the concentration of Iron (III) Thiocyanate can be constructed. Using the Beer’s Law equation, the equilibrium constant for [FeSCN2+] can be obtained.


INTRODUCTION
This experiment is done using the combination of the Beer’s law and the Le Chateliers Principle. Both the initial and Equilibrium Molarity of [FeSCN2+] are used to obtain the absorbance of the sample therefore a relationship graph can be constructed. The Le Chateliers principle states that if a system at equilibrium is disturbed by changing the conditions, the system will shift in the direction that relieves said stress and reestablish equilibrium. On the other hand, Beer’s Law that states the absorbance value changes in response to the concentration changes. These two concepts when put together, explain the expected observation that the relationship between the concentration of [FeSCN2+] and the absorbance in the samples is that when the concentration levels increased the absorbance values of that solution increased as well.


PROCEDURE

Part 1: Measurements to Create Calibration Curve

The spectrometer was first set up as explained in the lab manual then the solutions to be used were made using the guidelines in the lab manual in table labeled 1.
35 mL of 0.200 M Fe(NO3)3 and 30 mL 0.00020 M of KSCN were placed separately glass beakers. Using a pipette, 5 different solutions were prepared as described in table 1. Deionized water in a biuret was also added to the different solutions with an expectation of color change from orange to red to occur. Lastly, cuvettes were filled with their respective solutions to make a table 2. The spectrometer mentioned earlier was used to get a calibration curve.
Part 2: Equilibrium Measurements
For part 2, different concentration of 0.0020 M of Fe(NO3)3 was used instead. The set up and procedure described for part 1 was repeated. Using table 2, 5 samples were prepared and the cuvettes filled with their respective solutions. A spectrometer was used to obtain the absorbance and the data was recorded in table 3 as shown below.
RESULTS
Table 1 Part 1 Calibration Sample Preparation
	Beaker Number
	0.200M Fe(NO3)3 (mL)
	0.0020 M KSCN (mL)
	H2O (mL)
	Initial Conc. [SCN-] in Mixture (M)

	1
	5.0
	0.0
	45.0
	0

	2
	5.0
	2.0
	43.0
	8E-5 M

	3
	5.0
	3.0
	42.0
	1.2E-4 M

	4
	5.0
	4.0
	41.0
	1.6E-4 M

	5
	5.0
	5.0
	40.0
	2E-4 M



Table 2 Part 2 Equilibrium Sample Preparation
	Beaker Number
	0.0020 M Fe(NO3)3 (mL)
	0.0020 M KSCN (mL)
	H2O (mL)

	1
	3.00
	0.0
	7.0

	
	
	
	

	2
	3.00
	2.0
	5.0

	3
	3.00
	3.0
	4.0

	4
	3.00
	4.0
	3.0

	5
	3.00
	5.0
	2.0




	Sample #
	Initial [Fe3+] M
	Initial [SCN1-] M
	A

	1
	6.00E-4 M
	0
	.006724

	2
	6.00E-4 M
	4.00E-4 M
	.1666

	3
	6.00E-4 M
	6.00E-4 M
	.2301

	4
	6.00E-4 M
	8.00E-4 M
	.2977

	5
	6.00E-4 M
	10.0E-4 M
	.3762


 Table 3 Equilibrium Data Table







Table 4 Results Table
	Sample #
	Equilibrium Molarity of [FeSCN2+]
	Initial Molarity of [Fe3+]
	Equilibrium Molarity of [Fe3+]
	Initial Molarity of [SCN1-]
	Equilibrium Molarity of [SCN1-]
	Equilibrium Constant kc

	2
	9.14E-5
	6.00E-4 M
	5.09E-4
	4.00E-4 M
	3.09E-4
	581

	3
	1.26E-4
	6.00E-4 M
	4.74E-4
	6.00E-4 M
	4.74E-4
	561

	4
	1.63E-4
	6.00E-4 M
	4.37E-4
	8.00E-4 M
	6.37E-4
	586

	5
	2.06E-4
	6.00E-4 M
	3.94E-4
	10.0E-4 M
	7.94E-4
	658

	
	
	
	
	
	Average Value kc
	597




DISCUSSION

Figure 1 Absorbance vs. [Fe(SCN)2+]

Calculations:
Part 1 

1. 
2. 
3. 
4. 
Part 2:







Beers law equation 

The absorbance found for part 2


Table 4 shows the results for samples 2-5. Initially, the initial concentration of [SCN1-] were set equal to the concentration of [FeSCN2+] at equilibrium. From the obtained data, the values calculated are similar. Secondly, the equilibrium molarity of [Fe3+] and [SCN1-] is the difference between the equilibrium concentration [FeSCN2+] and the known initial concentrations of the reactants shown in table 3.


To obtain the equilibrium concentrations for the remaining samples the same procedure is applied and therefore the equilibrium constant can be calculated using the following equation:

The equilibrium molarities for [FeSCN2+], [Fe3+], and [SCN1-] will be used in the equilibrium expression. 


Repeating the same procedure for the remaining samples, their respective values are determined, then added to get the average kc.


At a prevailing temperature, the equilibrium constant for the system studied in this experiment was 1.4E2. Given that 100.0 mL of 2.00E-3 M KSCN was mixed with 100.0 mL of 2.00 M Fe(NO3)3, the molar concentration of [FeSCN2+] at equilibrium must be found. 
First, the initial concentrations of [Fe3+] and [SCN-1] must be calculated as guided by this formula.



Secondly, the following table should be used.
	Reaction
	Fe3+
	+ SCN1-
	⇌ FeSCN1-

	Initial
	.001 M
	.001 M
	0

	Change
	-x
	-x
	+x

	Equilibrium
	.001-x =8.89E-4 M
	.001-x = 8.89E-4 M 
	x = 1.11E-4 M



The equilibrium expression is:


Therefore: 					
Use the quadratic formula to solve:


The molar concentration of [FeSCN2+] is 1.1E-4 M. The value of x can be applied back into the equilibrium expression to confirm that this is correct.

Conclusion 
The concepts of Beer’s Law and Le Chateliers Principle proved really helpful in achieving the objective of this practical. Using the 5 samples that were prepared with the 0.200 M Fe(NO3)3 mixture it was possible to come  up with the calibration curve in the first part. Secondly, using the the 5 samples with the 0.002 M Fe(NO3)3 mixture, the absorbance was determined and then used, to create an absorbance vs. [FeSCN2+] graph. The use of Beer’s Law equation also effectively served in determining the equilibrium constant for [FeSCN2+]. 
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