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Present work is dedicated to investigation of influence on iron ion hydrolytic behavior 
of some anions. On the basis of this research one can propose new, quite effective 
ways for liquid water solution purification. This paper has shown how the knowledge 
of iron ions behavior in solution can be applied to solve practical tasks. Obviously, the 
profoundness of knowledge will determine the range and depth of tasks, which are 
being solved. Effectiveness of the proposed technical resolutions, in its turn, depends 
to a great extent, on the knowledge or combination of knowledge about 
physicochemical behavior of various forms of iron in the proposed processes. 
The conditions of formation of Fe(III) polynuclear forms, which are detained by 
semipermeable membranes have been considered in this research. The influence of 
a range of anions, some oxidants and reducing agents, affecting the formation of 
polynuclear hydroxoforms of iron in solutions, has been studied during this research. 
It has been demonstrated that multinuclear forms of Fe(III) can interact with an ion of 
the medium. In this instance anion behaves as a multinuclear particle. For example, it 
can sediment at centrifuging and be detained by semipermeable membranes.  
We have suggested an approach to resolve technical tasks, connected with 
separation of undesirable admixtures from water media. 
Some suggestions on purification of various solutions from "harmful" admixtures are 
mentioned further.  
In this work the behaviour of iodine during dialysis of solution was investigated. On 
fig. the scheme of dialyzer applied for the investigation is depicted. 
 

1. 
Solution of Fe(III). 
[Fe] = 5.10-3 mol/l. 
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2. 
Solution of JO3
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Fig. Scheme of dialyzer. 3 - semipermiable membrane. 

 
We have showed in our previous work that polynuclear hydroxocomplexes of iron (III) 
Fep(OH)q are not able to penetrate cellophane semipermiable membrane. It has been 
also determined that polynuclear forms of iron (III) sufficiently strong may bond iodate 
ion at rather high concentration of foreign salts in solution, solution of (H - NH4)NO3 
for example. On the basis of these data we propose the way of separation 
(extraction) of iodine from aqueous solutions. This way may be described by the 
following scheme: 
 

1.  Oxidation of iodine to iodate. 
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2.  Into the section 2 of dialyzer the solution containing iodate ion is 
placed. 

3.  Into the section 1 of dialyzer the solution of iron (III) is placed. 
4.  After the contact of these solutions separated by semipermiable 

membrane during some period of time the decrease in concentration 
of iodate in the section 2 and concentration of it in section 1 occurs. 

If there was no iron in the section 1 the concentrations of the iodate in both sections 
would be equal. There were no concentration of iodate in that case. However, 
introduction of iron in one of the dializer sections results in concentration of iodine in 
that section. So, the above shows that it is possible by this method relatively simply 
and effectively to separate iodate ion from water solution. From the data presented it 
is seen that 1 litre of 5.10-3 mol/l iron solution may extract up to 8.10-4 moles of iodine. 
The data on the effect of phosphate on the state of iron (III) in aqueous solution have 
been obtained (tabl. 1). Additionally, it appeared that in the presence of iron 
polynuclear forms phosphate ion was detained by cellophane membrane (tabl. 2). 
The data show that phosphate ion interacts strongly with the polynuclear forms of 
iron in aqueous solution. 

Table. 1. Centrifugation of iron (III) at the presence of phosphate ion in solution. 
Concentration of iron (III) - 10-4 mol/l. 
Concentration Centrifugation sedimentation percentage , % 
of phosphate Ph 
ion, mol/l 2,5 3,0 3,2 3,5 4,0 
0 - 7 13 20 71 
1.10-4 7 20 60 89(∗) 98(∗) 
2.10-4 25 92(∗) 75 99(∗) 99(∗) 
1.10-3 89(∗) 96(∗) 89(∗) 99(∗) 99(∗) 
1.10-2 82(∗) 98(∗) 83(∗) 99(∗) 99(∗) 

Note: (∗) sediment was observed in solution. 
 

Table 2. Dialysis of phosphate ions in the presence of Fe(III) polynuclear complexes. 
pH = 3.0 
Concentration of 

Fe(III), mol/l 
Detention of phosphate anion by cellophane membrane, % 

 Concentration of phosphate anion, mol/l 
 10-7 10-6 10-5 10-4 5.10-4 

0 0 0 0 0 0 
10-4 85 85 80 5 0 

The formation of rather coarse forms of iron takes place at the phosphate ion 
presence (iron concentration - 1.10-4 mol/l) which can be sedimented by 
centrifugation, and increasing either phosphate ion concentration or pH of solutions 
results in increase of percentage of the iron sedimented. According to these data 
phosphate ion can be separated from water solution by way of centrifugation with 
polynuclear hydroxo particles of iron. 


