
 Determination of Keq Prelab

1. Consider the reaction: H2(g) + I2(g)  2HI(g) 
A reaction mixture in a 3.51 L flask at a certain temperature initially contains a mixture of 0.865 grams of H2 and 103.7 grams of I2. At equilibrium, the flask contains 92.3 grams if HI. Calculate the equilibrium constant for this reaction at this temperature. 

Mole of H2- (0.865/1) /3.51=0.2464
Mole of I2- (103.7 /253) /3.51=0.1168
Mole of HI- (92.3/254) /3.51=0.1035
	
	H2
	I2
	HI

	I.Initial
	0.2464M
	0.0020M
	0.00M

	Change
	-0.05175
	-0.05175
	+2(0.05175)

	Equilibrium
	0.19465
	0.06505
	0.1035


  
X = 0.1035/2 =0.05175
Keq = 0.1035/ (0.19465 x 0.06505)
= 8.174

2. This question has two parts. a. This experiment is separated into two sections: the standard curve and the determination of the equilibrium constant. What are the [Fe3+] and [SCN-] before mixing in each part? 

	Standard Curve 
	Determination of the equilibrium constant 

	[Fe3+] = 0.200
	[Fe3+] =0.00200 

	[SCN-]= 0.00200
	[SCN-]= 0.00200




b. Briefly, explain why the concentrations of the Fe3+ and SCN- are different in the two parts of the experiment.
This is because the final concentration of Fe (SCN)2+ is equal to the initial concentration of SCN-











Determination of Keq Post lab
 
1. A student mixes 5.12 mL of 4.02 x 10‐3 M Fe (NO3)3 with 4.88 mL 2.01 x 10‐3 M KSCN. She finds that in the equilibrium mixture the concentration of FeSCN+2 is 1.40 x 10‐4 M. 
a. What is the initial concentration in solution of the Fe+3 and SCN‐? 
Initial concentration of Fe+3 = 0.00402M
Initial concentration of SCN--= 0.00201M
b. What is the equilibrium constant for the reaction? 

	Fe
	SCN-
	Fe (SCN)2+

	0.0402M
	0.0020M
	0.00M

	-0.000140
	-0.000140
	+0.000140

	0.00388
	0.00187
	0.000140



Keq =0.000140/(0.00388 x 0.00187)
		= 19.295

c. What happened to the K+ and the NO3- ions in this solution? 
The ions remain in the solution as spectator ions
2. Why is it necessary to record the temperature even though you will not need it in your 
The temperatures were recorded to note the prevailing temperatures because th experiment operates on a constant temp.



















Calculations & Results: 			Name: ________________________ 

Sec: ____ 					Partner’s Name : ________________ 

STANDARD CURVE: 
List in order from lowest concentration to highest.
		[Fe (SCN)2+] 



	Absorbance 

	0.00M
	0.000

	0.0001
	0.477

	0.00015
	0.820

	0.0002
	1.257

	0.00025
	1.443

	0.0003
	1.8155



Trendline Equation =  Y=6600X – 0.1575
R2 = 0.9889
EQUILIBRIUM RESULTS: 

Temperature of samples =22.0OC
		Tube # 



	Initial [Fe3+] 
	Initial [SCN] 
	Absorbance 
	[Fe(SCN)2+] at Equilibrium 

	1
	0.00100M
	2.00 X 10-4 M
	0.2615
	6.4015 X 10-4 

	2
	0.00100M
	4.00 X 10-4 M
	0.4895
	9.8030 X 10-4 

	3
	0.00100M
	6.00 X 10-4 M
	0.6955
	1.2924 X 10-4 

	4
	0.00100M
	8.00 X 10-4 M
	1.007
	1.7644 X 10-4 

	5
	0.00100M
	10.00 X 10-4 M
	0.7305
	1.3455 X 10-4 





Calculations 
TUBE ONE
 = 6.4015 X10-5
TUBE 2
 = 9.8030 X10-5
TUBE 3

 = 1.2924 X10-4
TUBE 4 

 = 1.7644X10-4
TUBE 5

 = 1.3455 X10-4



ICE Table Test tube # 1 
	
		[Fe 3+] 



	[SCN –] 

	[Fe(SCN)2+] 


	Initial 

	0.00100M
	0.0002
	0.00

	Change 

	-6.4015 X 10-5
	-6.4015 X 10-5
	+6.4015 X 10-5

	Equilibrium 

	9.35985 X 10-4
	1.35985 X 10-4
	6.4015 X 10-5










ICE Table Test tube # 2
	
		[Fe 3+] 



	[SCN –] 

	[Fe(SCN)2+] 


	Initial 

	0.00100M
	4.00 X 10-4
	0.00

	Change 

	-9.8030 X 10-5
	-9.8030 X 10-5
	+9.8030 X 10-5

	Equilibrium 

	9.0197 X 10-4
	3.0197 X 10-4
	+9.8030 X 10-5



ICE Table Test tube # 3
	
		[Fe 3+] 



	[SCN –] 

	[Fe(SCN)2+] 


	Initial 

	0.00100M
	6.00  X 10-4
	0.00

	Change 

	-1.2924 X 10-4
	-1.2924 X 10-4
	+1.2924 X 10-4

	Equilibrium 

	8.7076 X 10-4
	4.7076 X 10-4
	+1.2924 X 10-4



ICE Table Test tube # 4
	
		[Fe 3+] 



	[SCN –] 

	[Fe(SCN)2+] 


	Initial 

	0.00100M
	8.00 X 10-4
	0.00

	Change 

	-1.7644 X 10-4
	-1.7644 X 10-4
	+1.7644 X 10-4

	Equilibrium 

	8.2356 X 10-4
	6.2356X 10-4
	+1.7644 X 10-4







ICE Table Test tube # 5
	
		[Fe 3+] 



	[SCN –] 

	[Fe(SCN)2+] 


	Initial 

	0.00100M
	10.0 X 10-4
	0.00

	Change 

	+1.3455 X 10-4
	+1.3455 X 10-4
	+1.3455 X 10-4

	Equilibrium 

	8.6542  X 10-4
	3.4 X 10-4
	6.4015 X 10-5




Calculations For Keq
TUBE ONE
 = 201.5
TUBE 2
 = 145.2
TUBE 3

 = 134
TUBE 4 

 = 142
TUBE 5

 = 152

Equilibrium constant:
		Keq #1 



	Keq #2

	Keq #3

	Keq #4
	Keq #5

		Average Keq 




	201.5
	145.2
	134
	142
	152
	154.8


The literature value for the equilibrium constant is 138 (Ref. 1). Calculate the error and percent error for your average equilibrium constant.
Error = 138 – 154.8 = -16.8
% error = -16.8/138  x 100 = -12.17%
