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Spectrophotometric Evaluation
of Formation Constants. 1:2 Metal-Ligand
System : Iron(II)-Quinolinic Acid Complex
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Eisen(IT)-Chinolinsdure-Komplex

Bildungskonstanten des Komplexes Eisen(II)/Chinolinséure;
Spektralphotometrie

Anil K. Chakrabarti and Saswati P. Bag

Department of Chemistry, Jadavpur University
Calcutta-32, India

Received August 25, 1972; revised January 8, 1973

The stepwise formation constants (4, and k,) of a
metal chelate have been investigated by spectrophoto-
metric method. Photometric tifration data were
collected and wutilized for calculation of the said
constants for iron(Il)-quinolinic aeid [3] complex
system. Iron(Il) forms a yellow complex in agqueous
solution. The absorption was measured at wavelength
maximum 420 nm between pH 5.6—6.2. The Job’s
and molar ratio method for determining the metal
to ligand ratio indicated the ratio to be 1:2. Both
Yatsimirskii’s [4] and Leden’s method [2] of graphi-
cal extrapolation were applied to evaluate the for-
mation constants.

Stepwise and successive formation constants of the system
were found by constructing suitable functions in terms of
intercepts obtained at zero-ligand concentrations. The equi-
librium ligand concentration were calculated from Beer's
law and based on the assumption that the ligand is tied up
with the metal in ratio 2:1 even at the low concentration of
the ligand. The calculations were made with the help of
following equations:

Yatsimarskit’s method :
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Table 1. Stepwise formation constants
for iron(II)-quinolinic acid complex at 25°C

Method loghk, loghk, logk logky
Yatsimirskii’s 3.72 3.30 7.02

Harvey and Manning’s — — 7.67 7.34
Molar ratio — — 7.67

Leden’s 3.56 3.43 6.99

where
F(L), g = Subsidiary functions;
a,b = Intercept values;
1
Y =TIj’ ¢ = Extinction (Molar);

and f: = Successive Stability Constants for ith species.
Leden’s method :
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where

¢ = Degree of complex function;
¥, w2 = Subsidiary fanctions;

B1, Ba = Successive Stability Constants;
and

ky, b, = Stepwise Stability Constants.

The log %, and log k, values of the system were
found to be 3.72 and 3.30 by Yatsimirskii’s method
and those by Leden’s method are 3.56 and 3.43,
respectively. The over-all stability constants were
compared with those obtained by other methods
and the values agree fairly well within the experi-
mental error involved in molar ratio and Harvey
and Manning’s methods [1].

The overall formation constants of iron-quinolinic
acid complexes are recorded in Table 1. The overall
constant compares well with that calculated follow-
ing Harvey and Manning’s method. The reported
value [3] is slightly different, as necessary dilution
factor was inadvertently not incorporated. After
proper correction the value is given in Table 1. The
same was also calculated from extrapolated ab-
sorbance value obtained from molar ratio data.
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