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Discussion:

1. It seemed the best experimental trial we had was trial number five. This can be concluded because it is the closest trial to the average equilibrium constant which we calculated. This could also be due to a better and more precise addition of parts during the experimental procedure. Also, the Beer’s plot showed an extreme closeness between the graph line and trend line at the fifth point.
2. Beer’s Law proved to be very useful during our experiment. Through the combination of Beer’s Law and spectrophotometry, the equilibrium concentration was very easy to determine. We then used these numbers to assist in the calculation and construction of a Beer’s Law plot of absorbance versus concentration of the Fe(SCN)2+  ion. This plot then helped us reaffirm our values were correct through the use of a trend line. It helped overcome the problem of the equilibrium being shifted to the right and forming Fe(SCN)2+.
3. Essentially the concentrations of both Fe3+ and Fe(SCN)2+ are equal when compared to the plot because the equilibrium shifted to the right and formed Fe(SCN)2+ . Upon adding a large amount of the thiocyanate ion, the Fe3+ completely reacts and can also exist as Fe(SCN)2+. Since we already know the amounts of Fe3+ ions at the beginning, we already know the concentration of Fe(SCN)2+ since they are equal.
4. The assumption made in question 3 does not hold true in part 2 of the experiment because at the beginning you need the values for all the concentrated species when they exist at equilibrium. We had to use the “ICE” method learned during lecture. We reached equilibrium, measured absorbance, and calculated [SCN-] and [Fe3+] with the standard dilution expression by adding Fe3+ to a standard SCN- solution. Since these were added before the system reached equilibrium in this part of the experiment, they are the initial concentration values of the “ICE” chart. The [Fe(SCN)2+] is different from the [Fe3+] because unlike [Fe3+], it is an equilibrium concentration value and it was calculated from absorbance at the equilibrium state.
Table 1. The Equilibrium Constant for Each Trial (Keq)

	Solution #
	Equilibrium Constant

	1
	70.96943

	2
	97.86114

	3
	100.8891

	4
	101.1665

	5
	93.31375

	Average Equilibrium Value
	92.83999

	Standard Deviation
	12.62811


Table 2. The Concentration of Thiocyanate Ions [SCN-]

	Solution #
	Concentration of Thiocyanate Ions

	1
	.00022993

	2
	.00044755

	3
	.00067077

	4
	.00089610

	5
	.000113070


Table 3. The Concentration of Iron Ions [Fe3+]

	Solution #
	Concentration of Iron Ions

	1
	.00122993

	2
	.00119755

	3
	.00117077

	4
	.00114610

	5
	.00113070


Table 4. The Concentration of the Iron Complex [Fe(SCN)2+]
	Solution #
	Concentration of Iron Complex

	1
	2.007 x 10-5

	2
	5.245 x 10-5

	3
	7.923 x 10-5

	4
	1.039 x 10-4

	5
	1.193 x 10-4


Table 5. Absorbance for Part 1: Beer’s Law Plot for Fe(SCN)2+
	Solution #
	Absorbance @ 447 nm

	1
	0.524

	2
	1.241

	3
	1.834

	4
	2.381

	5
	2.722


Table 6. Absorbance for Part 2: Determining the Equilibrium Constant

	Solution #
	Absorbance @ 447 nm

	1
	0.147

	2
	0.321

	3
	0.485

	4
	0.652

	5
	0.815


