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At present, in the literature one can easily find a number of hydroxocomplex stability 
constants for most of the metal elements of the periodical table. However, together 
with reliable data, there are a lot of stability constants calculated without sufficient 
experimental proof. As a result, some constants differ by the orders of magnitude, 
which makes it a difficult task to select a correct one. 
Our studies show that, in the case of 3 and 4 charged cations, only the first and, 
sometimes, the second stability constants can be experimentally determined, and 
there are some principal limitations for determination of the following stability 
constants. Thus, according to the data obtained by dialysis method at high 
concentrations of Fe(III) the formation of polynuclear hydroxocomplexes proceeds in 
solution at pH higher than 2,5. In order to avoid this process many authors study 
hydrolysis of cations with formation of mononuclear hydroxocomplexes at lower 
concentrations of a cation when polymerization process can not proceed in solution. 
However, at lower concentration the process of pseudocolloids formation can 
proceed in solution with increase of pH higher than 3.0. 
So, the two processes – formation of polynuclear hydroxocomplexes at high 
concentration and formation of pseudocolloids at low concentration limit the pH range 
in which formation of mononuclear hydroxocomplexes of iron can be studied to pH 
below 2.5 (due to formation of polynuclear hydroxocomplexes) and below 3.0 (due to 
pseudocolloids formation). Hence, the stepwise stability constants available in the 
literature, determined out of these pH intervals, can not be trustworthy. 
In order to determine the stability constants of hydroxocomplexes a methodical 
approach has been developed that involves the following steps: 
1. Determination of pH and concentration intervals in which a metal is present only 

in a form of mononuclear hydroxocomplex in solution 
2. Determination of initial form of hydrated cation and conditions under which it 

occurs in solution  
3. Determination of the forms of mononuclear hydroxocomplexes and their stability 

constants by at least two independent methods 
This paper illustrates application of the above approach for Fe(III) hydroxocomplex 
stability constant determination. The hydrolysis with formation of mononuclear 
species was studied at lower iron concentration since a pH interval is wider in that 
case (pH < 3.0). The methods of ion exchange and spectrophotometry were applied 
for determination of mononuclear hydroxocomplexes stability constants. 
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According to the data obtained Fe(III) remains in a form of hydrated cation Fe 3+ 
(H2O)6 in the interval of pH 1.0 – 1.5. Further increase of pH (higher than 1.5) leads 
to hydrolysis of Fe with formation of mononuclear hydroxocomplexes. The results of 
ion exchange and spectrophotometry experiments showed that in a pH interval 1.5- 
3.0 Fe(III) form only one complex Fe(OH)2+. The stability constant of iron first 
hydroxocomplex has been calculated. 
Applying the above approach for studying a series of cation we came to a conclusion 
that nearly in every case only the first hydroxocomplex stability stability constant can 
be experimentally determined. Only in the case of Pu(IV) it was possible to determine 
also the second constant. 
This paper demonstrates also application of the above approach for calculation of the 
Pu(IV) hydroxocomplexes stability constants. 
 


