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Abstract. Addressing environmental conservation issues and protecting water 

bodies is crucial in contemporary times. Rational use of water resources and reduction 

of coarse-dispersed and colloidal pollutants are key objectives. To achieve this, the 

implementation of physico-chemical technologies, such as water clarification in sedi-

mentation tanks, settlers with suspended sludge, and filters, is essential. Special atten-

tion is given to intensifying natural water purification processes, improving technolo-

gies, developing new effective purification methods, and adopting resource-saving 

technologies. In recent years, thin-layer sedimentation tanks have been increasingly 

utilized for water purification, allowing for a reduction in size and enhancement of 

purification efficiency. 
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Solving environmental problems and protecting water bodies in modern condi-

tions greatly depends on the rational use of water resources and reducing coarse-

dispersed and colloidal pollutants through the application of physico-chemical tech-

nologies, including water clarification in settlers, illuminators with suspended sedi-

ment, and filters. 

Special attention is paid to intensifying natural water purification processes, 

improving technologies, and developing new effective purification methods, as well as 

implementing resource-saving technologies. Recently, thin-layered settlers are in-

creasingly being used in water treatment. The dimensions of thin-layered settlers are 

significantly smaller compared to other sediment basins and are measured in several 

meters, allowing them to be placed in enclosed spaces [1]. 

The distribution of sedimentation occurs under the condition of density ine-

quality between the solid body ρ and the liquid ρ0 in which it is located. When the 

density difference (ρ - ρ0 > 0) is positive, particles settle; when negative (ρ - ρ0 < 0), 

they float, which is fundamental for equations like Newton-Retinger, Stokes, and oth-

ers in determining the settling velocity of solid particles in a viscous liquid. 

Studies on surface phenomena indicate the formation of an immobilized layer 

of liquid around a solid particle immersed in water, characterized by forming a single 

aggregate with the particle, with the thickness of the immobilized layer ranging from 

0.03 μm to 0.4 μm and averaging about 15 μm. This situation is important for as-
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sessing the sedimentation of particles in a microheterogeneous system, the size of 

which ranges from 0.1 to 10 μm, i.e., suspended matter subject to calculations accord-

ing to the Stokes equation [2]. 

The justifiable relevance of the use of settlers with thin-layer modules in water 

treatment systems is established. It is necessary to take into account the physico-

chemical indicators of the treated water. The possibility of improving water quality by 

an average of 29-32% in terms of suspended solids and 21-25% in terms of colour has 

been established. 

Analysis of design and operational materials shows that it is very urgent to de-

velop new, more effective methods, both in terms of capital and operational costs, 

intensifying water treatment processes, which include settling tanks with thin-layer 

modules, the use of which allows to improve the process of water treatment, improve 

its quality, reduce the consumption of reagents and the cost of water treatment. 
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Збільшення обсягів виробництва та використання небезпечних речовин у 

технологічних процесах призводить до перетворення техносфери на джерело 

небезпеки для людства. 

Аналіз експлуатаційних характеристик та небезпечних факторів є си-

стемним підходом щодо складних об'єктів та процесів для виявлення існуючих 

та потенційних небезпечних факторів та для розробки заходів щодо усунення 

або зниження виявлених ризиків [1, с.67]. Аналіз ризику аварій на небезпечних 
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