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II. Measuring an Equilibrium Constant

Data has been collected for you to determine the equilibrium constant, K¢, for the
reaction:

Fe3* + SCN- <==> FeSCN?*

Since FeSCN?*is highly colored, we can measure its concentration (in Molarity)
spectrophotometrically. Before we can determine the concentration in an unknown
solution, we must first produce a standard curve with a various concentrations of
FeSCN?* in solution. I’ve done all that work for you. The table below provides the
information you need for the standard curve.

1 2 3 4 5

[FeSCN>} |0 40x10° |[8.0x10° 1.2x104 |[1.6x104

Absorbance | 0.015 0.138 0.279 0.414 0.556

Ahs = 3387 (/< st lce &l
Construct a calibration (standard) curve for Absorbance vs [FeSCN?*] on the graph paper
provided. Part of your score will be on the quality of this graph.

To make the FeSCNZ2* we mixed various volumes of 0.002 M NaSCN with 5.00 mL of
0.002 M Fe(NO3)3 and added enough water to make the total volume 10.0 mL. Complete
the following table.

Volume Fe(NOs);” | 5.00 |5.00 [5.00 |5.00 |5.00

Moles Fe3+ (initial) |, ., > | /xe 1™ | frta™ | p3uis

Volume NaSCN 1.00 |2.00 |3.00 [4.00 |5.00

Moles SON (initial) |7, ;< | 4. | ¢ [ g [ ns®

Y X b xw { =0

Absorbance 0.123 [0.259 [ 0.396 | 0.508 | 0.654




Determination of K.

To find K¢, you will need to complete the following table using your calibration curve
and knowledge of stoichiometry.

1 2 3 4 5
[FESCN+2] .
from - -5 e -y —f
calibration | 3.36 *fo 7.37 xco (1Y xeo (o7 *xro [.Go »e>
curve
Moles -7 -1 -t e .
[FeSCN-lat | 396 >0 | .57 % | 1y yo | fyq s | (50 ke
equilibrium
Moles Fe3+ -7 -1 =k
reacted  |3-3¢*© [7.91 %o 1% %o [ L4120 | /90 v ©
Moles Fe3+ -G -6 - -6 _
unreacted 9.“ *x 0 q' ZL > ;: y‘ X (o F r3 x(o ﬁ [© Y O
eéii?;]riitrrl % - 7. €3 seco M e =¥
C >0 4 Y (o . « [0 X (
unreacted q.c6 > Q 2t xo y.w
Moles SCN- - -7 b -6 -1
reacted B X 7.31 x 6 (14 e [ 47 ko /.90 xco
Moles SCN- -6 sl 6 -¢ -6
unreacted / Gb Zz‘ Xx (@ 7.?6 X "r? & o E/o X co
(SO at & < ‘ o -
equilibrium | 466 x7o 3.2C e W P8 > | g rTke F.lo xco
unreacted
Kc _
Ao At 26% 2C Y 294

Average K¢ A5




Absorbance vs [FeESCN+2]
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