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UNIVERSAL TECHNOLOGY FOR PROCESSING THE AQUATIC 

ENVIRONMENT BY ELECTROMAGNETIC FIELDS IN A SINGLE 

STREAM 

 

Abstract. As part of the search for an optimal solution to the problem of 

water purification, it was supposed to develop a technological process for 

preparing the flow of water in one reactor by processing electromagnetic fields 

based on a virtual model. Laboratory studies were carried out on natural water of 

different composition. The research results showed that the processes of settling of 

mechanical impurities change qualitatively. Research was conducted on impurities 

of kaolin, quartz dust, chalk, carbon black and petroleum products. The rate of 

sedimentation increased several times compared to natural sedimentation in a 

gravitational field, and for particles up to 0.1 μm in size. 

Keywords: water treatment technologies, virtual model, processing 

electromagnetic fields. 

Анотація. У рамках пошуку оптимального вирішення проблеми 

очищення води передбачалося розробити технологічний процес підготовки 

потоку водного середовища в одному реакторі шляхом обробки 

електромагнітних полів на основі віртуальної моделі. Лабораторні 

дослідження проводились на природній воді різного складу. Результати 

досліджень показали, що процеси осідання механічних домішок якісно 

змінюються. Дослідження проводили на домішки каоліну, кварцового пилу, 

крейди, сажі та нафтопродуктів. Швидкість седиментації зросла в кілька разів 

порівняно з природним осадженням у гравітаційному полі, причому для 

частинок розміром до 0,1 мкм.  
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Ключові слова: технології очищення води, віртуальна модель, обробка 

електромагнітних полів. 

 

The water use involves preliminary technological preparation. The well-

known applied water treatment technologies use the principle of linear time, that is, 

the sequential change in the chemical composition of the aquatic environment and 

the removal of unwanted impurities in stages on a separate set of equipment. In 

each case, the technological process is individual and requires a specific approach. 

As a result, we get high capital and operating costs, high consumption of process 

water for equipment maintenance, the need for a significant composition and 

highly qualified service personnel. As a result, quality problems or high cost of the 

final product. Accordingly, technologies that do not have such disadvantages are 

relevant. 

The solution to this problem is to use the principle of the influence of 

electromagnetic fields on the aquatic environment in order to change its chemical 

and physical properties. As part of the search for an optimal solution to the 

problem, it was supposed to develop a technological process for preparing the flow 

of an aqueous medium in a single reactor by processing electromagnetic fields 

based on a virtual model. Laboratory studies were carried out on natural water with 

different composition. The composition of impurities was changed by introducing 

components within acceptable limits, which can occur in natural conditions. The 

research results showed that the processes of sedimentation of mechanical 

impurities change qualitatively. Studies were carried out for impurities of kaolin, 

quartz dust, chalk, soot and oil products. The sedimentation rate increased several 

times compared to natural sedimentation in a gravitational field, and for particles 

up to 0.1 μm in size. With regard to changing the chemical composition without 

the use of chemicals, the results were also unexpected. The content of soluble 

impurities could be achieved within the required limits in purified water. So the 

content of calcium and magnesium decreased to 95%, sulfates to 40%, silicates to 
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90%, iron to 99%. That is, oxidation and reduction processes took place in the 

medium, depending on the nature of external influences. Moreover, the course of 

these processes could not be established, but in any case the results were stable 

with exceptional repeatability. 

For industrial testing, an installation was created in the form of a reactor 

with a capacity of 5 m
3
/hour. Technology settings were made manually on the 

basis of laboratory studies and adjustment of process parameters based on the 

results of test runs. Laboratory and industrial tests have shown the real possibility 

of creating a universal industrial technology for water treatment on a single 

approach in a single flow based on a virtual model that allows you to set up 

operating modes and control the process during operation. 
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