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Abstract

The constant development of the technosphere leads to negative consequences, such as environment
pollution by components with toxic properties and violation of natural biosphere processes. The most
significant negative effect of the functioning of the oil and gas production and processing complex is the
pollution of the soil. Removing petroleum hydrocarbons from the pedosphere remains one of the most
significant and complex environmental problems that need to be solved. Electrochemical cleaning of soils
allows to remove oil products both from surface soil horizons and from deep-lying layers. These makes the
method universal. This work is devoted to the study of the features of the course of the process of
electrochemical purification of hydrocarbons from of various types of soils. The mechanisms of the
hydrocarbons amount decrease are described. The greatest contribution is made by electrokinetic processes as
well as by direct and indirect oxidation. Experiments have been carried out on the transmission of electric
current through samples of contaminated soil. The dependence of the content of petroleum hydrocarbons on
the amount of transmitted electricity in several types of soil (clay, loam, chernozem and sand) is established.
The experiments were carried out with the model soil containing a predetermined amount of oil and reservoir
waters of high salinity. Studies have shown that it is expediently to increase the electric charge transmitted
through the soil as long as the hydrocarbons concentration decreases — until the value of the limiting specific
charge of electrical processing. This parameter primarily depends on the soil characteristics. It was revealed
that at a high soil moisture the voltage differences are insignificant. The efficiency of cleaning for each type of
soil is calculated. The clay soil has optimal conditions for electrical treatment (cleaning efficiency is 84.5%).
The cleaning efficiency of sand soil was 69%. The results helps to make recommendations about the using
electrochemical cleaning of soils polluted by hydrocarbons in the practice.

References

[1]1 V.V. Pryanichnikova, I.H. Bikbulatov, E.I. Bahonina. The recultivation of oil sludge storages with use of
a geomembrane film and oil-contaminated soils. The Bashkir chemical magazine. 2013. No.1. P.22-28.
(russian)

[2] V.V. Pryanichnikova, N.S. Shulaev, R.R. Kadyrov, and N.A. Bykovsky. The phytoremediation of oil-
contaminated soil. Butlerov Communications. 2016. Vol.47. No.8. P.133-138. ROI: jbc-02/16-47-8-133

[3] A.V.Kolesnikov. Cathode processes in solutions of zinc sulfate in the presence of surface active
substances. Butlerov Communications. 2017. Vol.51. No.7. P.95-101. ROI: jbc-02/17-51-7-95

[4] N.A. Bykovsky, L.N. Puchkova, and N.N. Fanakova. Electrochemical processing of distiller fluid of the
ammonia-soda manufacture. Butlerov Communications. 2015. Vol.43. No.7. P.122-126. ROI: jbc-02/15-
43-7-122

[5] 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. ROLI: jbc-02/16-47-7-93

[6] V.A. Korolev. Electrochemical clearing of contaminated soils. Geoecology. Engineering geology.
Hydrogeology. Geocryology. 2003. No.3. P.226-236. (russian)

124 © Butlerov Communications. 2018. Vol.53. No.3. Kazan. The Republic of Tatarstan. Russia.



THE FEATURES OF THE ELECTROCHEMICAL CLEANING OF DIFFERENT TYPES... 124-129

[71 E. Ferrarese, G. Andreottola. Application of electrochemical techniques for the remediation of soils
contaminated with organic pollutants. Proceedings of the Annual International Conference on Soils,
Sediments, Water and Energy. 2010. Vol.13.

[8] 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. ROI: jbc-02/16-47-7-47

[9] The methods - GD 52.18.575-96 “Definition of the total content of oil products in samples of soil by the

infrared spectrometry method”.

[10] V.V. Pryanichnikova, N.S. Shulaev, N.A. Bykovsky, R.R. Kadyrov. The Electrochemical Method of
Oil-Contaminated Soil Remediation. Key Engineering Materials. 2017. Vol.743. P.314-318.

[11] N.S. Shulaev, V.V. Pryanichnikova, N.A. Bykovskiy, R.R. Kadyrov. The research of oil contaminated
soil effect on higher plants germination in terms of Typha Latifolia. Successes of the modern natural
science. 2016. No.2. P.193-197. (russian)

[12] N.S. Shulaev, V.V. Pryanichnikova, N.A. Bykovskiy, R.R. Kadyrov, N.N. Fanakova. The
phytoremediation of oilfield soils. Safety in the technosphere. 2017. Vol 6. No.1. P.25-30. (russian)

© Bymneposckue coobuenus. 2018. T.53. Ne3. E-mail: journal bc@gmail.com 125



