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The influence of dynamical properties of viscous electrolyte solutions directly on the elementary act of charge transfer reactions is an important and interesting phenomenon observed experimentally.  In the present work solvent dynamics effects on the reduction of a peroxodisulphate anion on mercury electrode (a typical bond breaking electron transfer reaction) are explored in the framework of Sumi-Marcus (SM) model which were employed recently to treat various electrochemical redox systems [1,2]. 
The reaction three-dimensional free energy surface is constructed using the Anderson model Hamiltonian. Since the reduction is assumed to proceed from aqueous sucrose and glucose solutions of different concentration, changes in the Pekar factor (static effect) are also taken into account. The results of model calculations are employed to interpret challenging experimental data on non-monotonous rate constant vs solution viscosity dependence reported earlier (in part, appearance of an ascent plot) [3]. Splitting of the reaction coordinates into slow (solvent) and fast (intra-molecular) ones is argued to be crucial, as the most important reaction features can not be described by means of more simplified models. An attempt is also made, to extend the SM model in order to elucidate original experimental data on the electrochemical reduction of S2O82- from mixed water-ethylene glycol solutions. In this case we have to consider three independent solvent coordinates corresponding to three different solvent relaxation times.     
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