PY

36 1V BceyKkpaincvka HayKo8o—npaKkmuuna Kongepenyis eux; ie ma paxieyie—npaxkmuxie ta
X1V Bceykpaincvka naykogo- HHA KON is Kypc i6, cnyo: i, acnij i6 ma ao’onkmie
p PpepeHyia Ky, 'y p

UDC 628.166.085

PHYSICAL AND CHEMICAL BASES OF WATER CLARIFICATION PRO-
CESS IN THIN-LAYER SEDIMENTATION TANKS

Stanislav Dushkin,
Candidate of Technical Sciences, Associate Professor
National University of Civil Defence of Ukraine

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 p and the liquid p0 in which it is located. When the
density difference (p - p0 > 0) is positive, particles settle; when negative (p - p0 < 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 um to 0.4 pm and averaging about 15 pm. 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 um, 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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30unbIIeHHS 00CATIB BUPOOHUIITBA Ta BUKOPUCTAHHS HEOE3MIEYHUX PEUOBUH Y
TEXHOJIOTIYHUX IpOLEecax NPHU3BOAMTH IO IEPETBOPEHHS TEXHOC(HEpH Ha DKEPEIo
HeOe3eKH /IS JII0JICTBA.

AHani3 exclulyaTamifHUX XapaKTepHCTHK Ta HeOe3NeuHuX (aKTopiB € cH-
CTEMHHUM IIIX0/I0M IIOJ0 CKJIATHHUX 00'€KTiB Ta MPOIECIB /Ul BUSABICHHS 1CHYIOUMX
Ta MOTEHIINHNX Hebe3meyHnX (aKkTOpiB Ta JUIS PO3POOKH 3aXOMIB IIOAO YCYHEHHS
a00 3HIKEHHS BUSBICHUX pU3HKIB [1, c.67]. AHani3 pu3uky aBapiii Ha HeOe3MeIHNX
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