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Аbstract 
The aim of this work was to obtain data on the constants of zinc electrolysis in the presence of a 

extragent – di-2-ethyl-hexyl phosphoric acid (I) during potentiostatic and galvanostatic studies using a 
potentiostat. 

As a result of the work carried out, it was shown that additions of the extragent I reduce the rate of the 
electrochemical process and the total polarization capacity. At the same time, molecules organic substances have 
relatively large dimensions, and their adsorption leads to an increase in the distance between the plates of the 
capacitor in the double layer and, thereby, reduces of the polarization capacitance. 

When the I is introduced into the electrolyte in an amount of 40 mg/l, the exchange current is markedly 
reduced from 10-4 to 10-11 -10-13 A/cm2, and the transfer number increases from 0.20-0.25 to 0.55-0.65. Thus, a 
decrease in the discharge rate is associated with a decrease in the exchange of current due to the formation of 
adsorption films on the zinc electrode. This addition to the electrolyte also affects the symmetry factor or 
transport of coefficient, which denotes the fraction of the distance between the two planes where the transition 
state is localized. The transfer of coefficient for the electroreduction of zinc from sulfate solutions decreases 
with stirring of the electrolyte and in the presence of sulfuric acid. In this experiment, the extragent covers the 
surface of the electrode, increasing the transfer coefficient of zinc reduction, but at the same time the potential 
in the region of the transition state «activation energy» increases, which leads to a decrease in the exchange of 
current. 

The performed studies made it possible to obtain new data on the effect of the extragent I, used in zinc 
production for indium extraction, on the electrochemical parameters of zinc electrolysis. 

 
References 
[1] A.V. Kolesnikov. Studies of reasons for the effective use of lignosulfonates in the electrolysis of zinc. 

Butlerov Communications. 2014. Vol.40. No.12. P.110-116. ROI: jbc-02/14-40-12-110 
[2] Alexander V. Kolesnikov. Studies of the discharge of zinc from the background solution of sodium 

sulfate in the presence of lignosulfonate. Butlerov Communications. 2017. Vol.49. No.1. P.128-135. DOI: 
10.37952/ROI-jbc-01/17-49-1-128 

[3] A.V. Kolesnikov, and I.M. Fominyh. Parameters of electrolysis of zinc sulfate solutions. Butlerov 
Communications. 2017. Vol.51. No.8. P.89-97. DOI: 10.37952/ROI-jbc-01/17-51-8-89 

[4] A.V. Kolesnikov. The electroreduction are investigated zinc from the background solution of sodium 
sulfate in the presence of cationic and anionic flocculants. Butlerov Communications. 2017. Vol.49. No.2. 
P.130-136. DOI: 10.37952/ROI-jbc-01/17-49-2-130 

[5] A.V. Kolesnikov, and K.V. Semenov. Studies of kinetic parameters of the zinc sulfate solution in the 
presence of an electrochemical system lignosulfonate. Butlerov Communications. 2016. Vol.47. No.7. 
P.70-73. DOI: 10.37952/ROI-jbc-01/16-47-7-70 

[6] A.V. Kolesnikov. Studies of reasons for the effective use of lignosulfonates in the electrolysis of zinc. 
ButlerovCommunications. 2014. Vol.40. No.12. P.110-116. ROI: jbc-02/14-40-12-110 

[7] A.V. Kolesnikov. Investigation of the effect of surfactant in the inversion-voltammetric method analysis of 
metals. Butlerov Communications. 2016. Vol.47. No.7. P.93-96. DOI: 10.37952/ROI-jbc-01/16-47-7-93 

[8] A.V. Kolesnikov. The effect of flocculants on the electroreduction of zinc from sulphate solutions. 
Bulletin of the Saratov State Technical University "Chemistry and Chemical Technologies". 2014. 
No.3(76). P.47-52. (russian) 

[9] O.V. Nechvoglod, and E.N. Selivanov. The masstransfer during electrochemical oxidation of copper-
nickel sulfide alloy granules. Butlerov Communications. 2016. Vol.47. No.8. P.80-86. DOI: 
10.37952/ROI-jbc-01/16-47-8-80 



Full Paper ____________________________________________________________ Kolesnikov A.V. 

 128 _____________ http://butlerov.com/ _____________ ©Butlerov Communications. 2018. Vol.55. No.8. P.127-133.  

[10] V.V. Pryanichnikova, N.S. Shulaev, N.A. Bykovsky, and R.R. Kadyrov. Electrochemical cleaning of 
oil-contaminated soil. Butlerov Communications. 2016. Vol.47. No.7. P.47-51. DOI: 10.37952/ROI-jbc-
01/16-47-7-47 

[11] A.I. Biryukov, A.P. Tronov, and V.S. Myhametianov. Features corrosion-electrochemical behavior of 
steels with different chromium content in the highly acidic sulfate media. Butlerov Communications. 
2016. Vol.46. No.5. P.61-66. DOI: 10.37952/ROI-jbc-01/16-46-5-61 

[12] N.A. Bykovsky, L.N. Puchkova, and N.N. Fanakova. Electrochemical processing of distiller fluidof the 
ammonia-soda manufacture. Butlerov Communications. 2015. Vol.43. No.7. P.122-126. DOI: 
10.37952/ROI-jbc-01/15-43-7-122 

[13] O.R. Latypov, E.V. Boev, and D.Ye. Bugay. Reducing the rate of corrosion of oil and gas equipment by 
polarization surface. Butlerov Communications. 2015. Vol.43. No.7. P.127-134. DOI: 10.37952/ROI-jbc-
01/15-43-7-127 

[14] A.V. Kolesnikov, K.V. Semenov. Change of parameters of electrochemical processes in the presence of 
lignosulfonate. Proceedings of the 8th International Scientific and Practical Conference "Fundamental 
and Applied Sciences Today" May 10-11, 2016. NorthCharleston, USA. Vol.1. P.115-118.  

[15] A.V. Kolesnikov, K.V. Semenov. Electrolysis of zinc from sulphate acidic and neutral solutions in the 
presence of lignosulphonate. Actual problems of the humanities and natural sciences, Part 1. 2016. 
No.4(87). P.57-60. (russian) 

[16] A.V. Kolesnikov. Cathodic and anodic processes in zinc sulphate solutions in the presence of 
surfactants. Proceedings of the universities "Chemistry and chemical technology". 2016. Vol.59. Iss.1. 
P.53-57. (russian) 

[17] A.L. Rotinyan, K.I. Tikhonov, I.A. Shoshina. Theoretical electrochemistry/edited by A. L., Rotinyan. 
Leningrad: Khimiya. 1981. 424p. (russian) 

[18] V.V. Scorcelleti. Theoretical Electrochemistry. Izd.4-e, Corr. and add. Leningrad: Chemistry. 1974. 
567p. (russian) 

[19] I.V. Minin, N.D. Solovyova. The kinetics of electroreduction of zinc from sulfate electrolyte in the 
presence of surfactant additives. Bulletin of SSTU. Chemistry and Chemical Technology. 2013. 
No.1(69). P.58-62. (russian) 

[20] A.V. Kolesnikov, L.A. Kazanbaev, P.A. Kozlov. The effect of organic substances on the processes of 
cementation and electrolysis of zinc. Non-ferrous metals. 2006. No.8. P.24-28. (russian) 

[21] P.A. Kozlov, L.A. Kazanbaev, A.V. Zatonsky, V.F. Travkin. Extraction-electrolysis methods for 
processing zinc raw materials. Moscow: Publishing house "Ore and Metals". 2008. 272p. (russian) 

[22] V.S. Kolevatova. Effect of surfactants on the structure of zinc, obtained by electroextraction from acidic 
solutions. Non-ferrous metallurgy. 1980. No.1. Р.21-23. (russian) 

[23] A.I. Levin. On the use of surfactants in the electrochemistry of heavy non-ferrous metals. Non-ferrous 
metals. 1980. No.8. Р.12-16. (russian) 

[24] G.Z. Kiryakov, V.G. Bundzhe. Electrolysis of zinc sulfate solutions. Publishing House "Science" of the 
Kazakh SSR, Alma-Ata. 1977. 144p. (russian) 

[25] P. Atkins. Physical chemistry. T.2. Publishing house Mir. 1980. 584p. (russian) 
 

 


