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Study on the Formation of Ferric Thiocyanate.

—-Study on Stoichiometry in Thermodynamics by the Method of Spectra——
IIn)

Shitoku TOMA

Summary

R. K. Gould and W. C. Vosburgh have shown that the only compound formed from

ferric and thiocyanate ions is the ion FeCNS**. This is formed by Job’s method of
continuous variations.

In the course of this work, according to the method of Benesi and Hildebrand,
the equilibrium constant of the reaction has been measured as 5. 34.
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Table 1
Wav elength e
z;;:;};;\\\\\\\\ 400 410 420 430 440 450 460 470 480 490 500

a

0.2676 0.1397 0.0706 0.0555 0.0223 0.0177 0.0132 0.0044 0.0044 0.000 0
c 1.3010 1.4561 1.3979 1.6024 1.8349 1.8878 1.8349 1.6576 1.5528 1.3010 1.0969

7N 1.0334 1.3164 1.3273 1.5469 1.8126 1.8701 1.8217 1.6532 1.5484 1.3010 1.0969
Wav elength mp
m 510 520 530 540 550 560 570 580 590 600
a 0 0 0 0 0 0 0 0 0 0
c _ 1.0000 0.8239 0.6576 0.5376 0.4202 0.3279 0.2441 0.1805 0.1367 0.1135
A 1.0000 0.8239 0.6576 0.5376 0.4202 0.3279 0.2441 0.1805 0.1367 0.1135




Y H: v 7 vBEDODERIDWT

iV \

05F \

.
N
\Q ‘\\\\
L \. .
0 N .\.\! . N s PR T 1 L L TR P
400 450 500 550 600

Fig. 1 Absorption spectra of the solutions.
C; containing Ferric Alum and Ammonium Thiocyanate in the
ratios 1:4.
a; containing Ferric Alum with the same concentration as C.
& ; difference of C and a.

The observed data are tabulated in Table 1.
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Table 2
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Solutior——_ | 500 510 520 530 540 550 560 570 580 590 600

c 1.0969 1.0000 0.8239 0.6576 0.5376 0.4202 0.3279 0.2441 0.1805 0.1367 0.1135
1.5089 1.3010 1.0706 0.8794 0.6778 0.5376 0.4202 0.3468 0.2441 0.1818 0.1409
1.9218 1.4561 1.2218 1.0044 0.8097 0.6289 0.4881 0.3665 0.2882 0.2154 0.1624

1.6024 1.3468 1.0458 0.8182 0.6576 0.5017 0.3958 0.2840 0.2291 0.1739
1.6990 1.4949 1.2758 1.0315 0.8097 0.6289 0.4815 0.3925 0.2840 0.2182 0.1580
1.5528 1.3768 1.0862 0.8794 0.7033 0.5482 0.4318 0.3279 0.2676 0.1675 0.1487
1.2218 1.0458 0.8539 0.6990 0.5451 0.4342 0.3468 0.2573 0.2007 0.1580 0.1135
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CiL Electron Acceptor & LT Fe*™t ojjipE.
Di% Electron Donor & LT CNS~ D#)ikfE. |
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Table 3
e < 1
Solution ¢ d d D 5
0.008 1.0000 0.00800 0.016 62.5
0.012 1.3010 0.00922 0.014 71.4
0.016 1. 4561 0.01098 0.012 83.3

0.020 1.6024 0.01248 0.010 100.0
0.024 1.4949 0.01605 0.008 125.0
0.028 1.3768 0.02033 0.006 166.7
0.032 1.0458 0.03060 0.004 250.0

f= =T N O I = P o)

.

Where, notations are;
C: The initial concentration of Fe+++,
D: The initial concentration of CNS-,
d: The extinction of the formed FeCNS++ at 510 mgu.

These data are plotted in Fig. 2.
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Table 4
Solution \ ¢ d D
0.008 0.4202 0.01904 0.016 62.5
0.012 0.5376 0.02232 0.014 71.4
0.016 0.6289 0.02544 0.012 83.3

0.020 0.6576 0.03041 0.010 100.0
0.024 0.6289 0.03816 0.008 125.0
0.028 0.5482 0.05108 0.006 166.7
i 0.032 0.4342 0.07370 0.004 250.0

= T B = T o]

Where d, denotes the extinction of the formed FeCNS++ at 550 mu
These data are plotted in Fig. 3.
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510 m# 5.41
550 3.39
590 7.21
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