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The stepwise format ion constants  (k 1 and  k2) of  a 
metal  chelate have been investigated by  spectrophoto- 
metric method.  Photometr ic  t i t ra t ion da ta  were 
collected and  ut ihzed for calculation of  the said 
constants  for iron(II)-quinolinic acid [3] complex 
system. I ron( I I )  forms a yellow complex in aqueous 
solution. The absorpt ion was measured a t  wavelength 
m a x i m u m  420 n m  between p H  5.6--6.2.  The Job ' s  
and  molar  ratio method  for determining the metal  
to l igand ratio indicated the ratio to be 1:2. Bo th  
Yatsimirskii 's  [4] and Leden 's  method  [2] of  graphi- 
cal extrapolat ion were applied to evaluate the for- 
mat ion  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: 

Y a t s i m i r s k i i '  s method:  

lira ~(L) i = a~ = A e~ fl~ - -  z~ elfll ~ ; 

[L] -~ 0 
g -- bl 

lira g = b~; limg -- = b 2 ; 
Y-~O Y~O Y 

Table 1. Stepwise formation constants 
for iron(II)-quinolinic acid complex at 25~ 

~cthod log k 1 log k~ log k log kay 

Yatsimirskii's 3.72 8.30 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 = [L] ' e = Extinction (Molar); 

and fl~ ---- Successive Stability Constants for ith species. 

Leden  ' s method: 

l i m ~ l = l i m  ~ - 1  = k l ;  
ILl 

ILl -~ 0 [L] -+ O 

lira ~ = lim ~'1 -- fll [L] --6~=klk~; 

I L I a 0  [L] -+ 0 

where 
= Degree of complex function; 

~1, ~2 = Subsidiary functions; 
ill, fig = Successive Stability Constants; 

and 
kl,  k 2 = Stepwise Stability Constants. 

The log k 1 and log k~ values of  the sys tem were 
found to be 3.72 and 3.30 b y  u  method  
and those b y  Leden 's  method  are 3.56 and 3.43, 
respectively. The over-all s tabil i ty constants  were 
compared with those obtained by  other  methods 
and  the values agree fairly well within the experi- 
menta l  error involved in molar  ratio and H a r v e y  
and/~Ianning 's  methods [1]. 

The overall format ion constants  of  iron-quinolinie 
acid complexes are recorded in Table 1. The overall 
constant  compares well with tha t  calculated follow- 
ing H a r v e y  and  Manning's  method.  The reported 
value [3] is slightly different, as necessary dilution 
factor  was inadver tent ly  no t  incorporated.  After  
proper  correction the value is given in Table 1. The 
same was also calculated from extrapolated ab- 
sorbance value obtained f rom molar  ratio data.  
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