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ABSTRACT. Theory and experimental application of the polarographic catalytic electro reduction metal ion 

complexes with the object of increasing analysis sensitivity and obtaining physical chemical parameters process 

were carried out. 

Keywords:  Polarographic catalytic electro reduction, metal-ion, ligand-catalysts, physical chemical 

parameters, kinetic and equilibrium, adsorption. 

------------------------------------------------------------------------------------------------------------------------ --------------- 

Date of Submission: 08-06-2018                                                                             Date of acceptance: 23-06-2018 

------------------------------------------------------------------------------------------------------ --------------------------------- 
 

I. INTRODUCTION 
 Unlike classification metal ion complexes for polarographic catalytic  electro reduction [1], [2], more 

generalized classification in this work was proposed: 1) “ligand”, 2) oxidant ligand, 3) hydrogen ligand. These 

waves corresponding to process 1) have been opened by Tur’yan and Serova  [3] and were named “catalytic 

prewaves” by Mark and Reilley [4]. As showed Kemula at all [5] in this prewave can be divided on the two 

prewaves. 

 

II. CATALYTIC COMPLEXES 
2.1.Metal ion and ligand catalyst 

Catalytic complexes of metal ions Ni(II) and Co(II) [1] are formed by following ligands: Bandy-

picolins, nicotine, pyridine thiocarbamic acids, nicotinic acid, sulfohydroxide amino acids, SCN, cysteine, 

rubeanic acid, glutathione, coloring, matters in sugar, halogenid ions, oxalic acid, benzolpolycarbon acid, ligand 

in race yeast for his activity determination; for In(III) [1] – ligands: catalizator from blood cancer diseased for 

oncology diagnostic [6], salicylic acid; for Ga(III) [1] – ligands: p-aminosalicylic and acetylsalicylic acids;  for 

Ti(IV): citric acid in food products, sulfosalicylic acid, pyrocatichol, pyrogallol; for Ge(IV) [1] – ligands: 

pirocatechol, pyrogallol, gallate acid, gall and coloring matters and tannin in food products, chlorogen acid; for 

Sn(IV) [1] – ligands: pyrocatechol, pyrogallol, gallate acid, threebutyl phosphate.   

The theory of electrocatalytic reaction was founded on the conception of parallel surface complexion 

reactions, corresponding to two prewaves [7-11]. Optimum values of the background electrolyte and ligand 

concentrations, pH, capillary dropping period were given in [7-11]. The discounting of the ligand adsorption 

was given in [12-14] and the calculating of kinetic and equilibrium parameters complexing   [8, 15. 16].  

 

2.2. Metal ion and ligand, oxidant catalyst 

 The double catalytic effect of ligand and oxidant established and was analyzed theoretically [17]. It 

allows us to decrease ligand concentration limit of determination. The general equation of catalytic oxidant 

current was given. It takes into account intermediate formation of associates and complex metal ions with 

oxidant [1].  

 

2.3. Metal ion and ligand, hydrogen catalyst 

 Indicated in paragraph 2.1.,  the theory taking into account the availability of two parallel processes: 1) 

metal ions discharge from complex on condition that metal is in dissoluble in mercury, and 2) parallel reaction 
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of protonization the same complex, which is adsorbed on the free mercury surface with following catalytic 

hydrogen discharge [18-20]. This theory allows us to explain the maximum which was observed on the curve 

catalytic current potential and also known as feigned diffusion control at the catalytic hydrogen discharge. 

 

III. CONCLUSION 
 Important advantage of proposed method is possibility obtaining of physical chemical parameters in the 

process of metal ion electro active complexing: 1) limiting current of the prewaves, 2) parameters of electro 

active ligand induced adsorption, 3) rate constants of surface and by volume electro active complexing, 4) 

equilibrium constants of electro active complexes formation and protonization.  
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