Appendix
Let us consider a relatively simple system-the solution containing complexes 
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 (j ([0, N]) and uncharged ligand L that is capable of forming coordination bonds with Mn+ ions. Chemical reactions occurring in the system can be presented in general form as follows:  
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The rates of forward and backward chemical reactions, given by (A1) (wj and w(j, respectively), can be expressed by the relationships:
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Where kj and k(j are the respective rate constants. When the solution contains an excess of supporting electrolyte, it is possible to neglect the effects of ion migration. Then, to describe the mass transport in the diffusion layer, the second Fick’s law supplemented by kinetic terms should be written for all mobile species. When expressing the kinetic terms, it is necessary to take into account that each 
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complex takes part in two chemical steps. When one of them is given by Eq. (A1), the next step, 
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, is characterized by rates wj+1 and w((j+1). Then, the differential equations describing a linear diffusion of metal-containing species take the following form: 
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In contrast to metal complexes, the ligand L takes part in all chemical steps and the differential equation for this species assumes the form: 
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Note: in the above records, the kinetic terms (wj or w(j) are equal to zero at j < 1 and j > N.  Besides, the same effective diffusion coefficient D is attributed to all species. The validity of this approach is discussed below.

The set of (N+2) differential equations has a characteristic feature. A linear combination of equations written for metal-containing species yields a simple relationship
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Containing no kinetic terms. Here cM is a total metal concentration, which is determined as a sum of concentrations of metal-containing species, i.e. 
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A similar expression 
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is also obtained for a total ligand concentration  
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Nothing essentially does not change when the system is more complicated, for example, if it contains protonated ligands 
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. Then their concentrations should be included in the respective material balance equations and the system of differential equations should be supplemented by corresponding relations, considering the kinetics of equilibria involving 
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, H+ and OH- species [1]. Similar extra procedures should be made if protonated complexes are formed in the system. In all these cases, we again obtain the relations (A6) and (A8). However, it should particularly be noted that an account for new chemical interactions with hydronium ions results in the emergence of a new relation:
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Where cH is the total concentration of proton donors and acceptors. In contrast to the values ​​of the cM or cL, which have clear physical meaning, the quantity cH is in a sense artificial. This characteristic follows from the set of the differential equations and represents the sum of concentrations involving: hydrated protons and their donors (with positive sign) and proton acceptors (with negative sign). The OH- ion is a typical proton acceptor since it is capable of binding hydronium ions.
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