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PECULIARITIES OF THE WASTEWATER
TREATMENT PROCESS IN THE SECOND-FOURTH
CORRIDORS OF THE AERATION TANK

Wastewater, which arises after use in the production process or in everyday life, changes its
composition due to the arrival of organic and inorganic pollutants. Wastewater treatment schemes
used in Ukraine usually include two methods: mechanical and biological. Mechanical cleaning is
designed to remove debris, sand, suspended particles and some organic contaminants. Biological
treatment is aimed at removing organic substances. Thanks to the combination of these methods,
the necessary indicators are achieved, which allow to reduce the anthropogenic impact on
reservoirs into which purified wastewater enters.

The peculiarity of wastewater entering treatment plants is the significant unevenness of flow
during the day and fluctuations in the concentration of pollutants. This significantly complicates
the operation of structures and leads to periodic violations in their operation mode [1]. As a result,
insufficiently purified wastewater enters reservoirs and leads to deterioration of the environment,
outbreaks of infectious diseases [2, 3]. If the concentrations of pollutants in wastewater are
constantly exceeded, the treatment facilities do not provide standard cleaning quality and may
become inoperable altogether. Such a situation is more typical for biological treatment facilities,
which occurs due to the vital activity of aerobic microorganisms inhabiting activated sludge. The
problem of ensuring the regulatory quality of wastewater treatment at biological treatment
facilities remains relevant, which determined the research direction of the presented work.

The processes occurring in the first corridor of the air tank (regenerator) were considered in
works [4-5]. It was found that the concentration of sludge at the exit from the regenerator is more
influenced by the concentration of sludge with which it returns after settling in secondary
sedimentation tanks. After restoration of oxidizing capacity (regeneration), activated sludge enters
the second corridor of the aeration tank. Clarified wastewater after mechanical cleaning is also
distributed along the length of the corridor.

It is proposed to consider the processes occurring in the second-fourth corridor and the
secondary settling tank together. This is due to the fact that the flow of processes in this part of the
structure depends on the consumption of waste water, the consumption and concentration of
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activated sludge, and the concentration of oxygen. You can change these indicators in another
corridor. This means that the concentration of pollutants at the exit from biological treatment
facilities primarily affects the course of processes in the second-fourth corridor of the aeration tank.
After analyzing the values of wastewater flow, flow and concentration of activated sludge,
oxygen concentration obtained at the biological treatment facilities, the values and limits of
variation of the factors were determined (Table 1). A laboratory study was conducted on the

quality of cleaning, taking into account the influence of the specified factors.
Table 2

Factor variation levels

P A dose of Consumption Concentration of Dissolved oxygen
a\,fgﬁlg\t,';no}n;sggrl s sludge, of waste water, pollutants in concentration,
mg/dm? m3/min wastewater, g/l mg/dm?®

Zero level xi=0 4,0 40 0,12 2,2
Variation interval &; 0,45 5 0,03 0,3
Upper level xi=+1 4,45 45 0,15 2,5
Gentle level xj= -1 3,55 35 0,09 1,9
Code designation X3 X4 Xs X6

[author's development]
After processing the results of experimental studies, a model was obtained (1):

Ysw = 0,01032 — 0,00074 - x5 + 0,00007 - x4, — 0,00209 - x5 —
—0,00021 - x4 + +0,00167 - x2 + 0,00042 - x7 + 0,00293 - xZ + 0,00193 - x2 +
+0,0069 - x5 - x4, — 0,00119 - x3 * x5 + 0.00006 - x5 - x — 0,00006 - x4 * x5 —
—0,00006 - x4 - xg — 0.00044 - x5 - x¢ (D

Dependence (1) allows you to determine the concentration of pollutants in purified
wastewater taking into account the dose of activated sludge (x3) coming after the regenerator,
indicators of wastewater (expenditure (xs) and concentration of pollutants (xs)), dissolved oxygen
(x6) (Fig. 1-2).

&
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-.'
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Fig. 1. Dependence of the concentration of pollutants at the outlet of the secondary
sedimentation tank (yww): on the concentration of pollutants in wastewater (xs), with
which they enter for treatment, and on the concentration of dissolved oxygen (xs), at the
average values of the sludge dose (x3) and consumption waste water (xa)
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Fig. 2. Dependence of the concentration of pollutants at the outlet of the secondary
sedimentation tank (yww): on the dose of sludge (xs) and the flow rate of wastewater (xa),
with which they enter for treatment, at the average values of the concentration of
pollutants in wastewater (xs) and the concentration of dissolved oxygen (Xs)

The analysis of the features of the operation of the second-fourth corridors of the aeration
tank showed that at the average values of the sludge dose (x3) and wastewater flow (x4) (Fig. 1),
an increase in the flow of wastewater leads to a deterioration in the quality of cleaning. A similar
situation persists even with an increase in the concentration of dissolved oxygen. This can be
explained by the fact that with large flows, the time of contact of wastewater with sludge
decreases. This leads to the fact that the sludge does not have time to consume pollution, they
partially fall into the reservoir.

At average values of the concentration of pollutants in wastewater (xs) and the concentration
of dissolved oxygen (xs), the cleaning result depends more on the dose of sludge (x3). That is,
when the concentration of activated sludge decreases, the quality of cleaning deteriorates. This is
explained by the fact that sludge is a consumer of pollution, and it lack leads to a deterioration in
the quality of cleaning.

The obtained results and the conducted analysis showed that in order to comply with the
technological regulations of the aeration tank, as a component of the biological wastewater
treatment system, and to ensure the appropriate quality of treatment, it is necessary to regulate the
ratio of the flow of wastewater entering for treatment and the concentration of dissolved oxygen.
To do this, it is suggested to use equation (1), which allows you to quickly calculate the indicators
of wastewater at the exit from the secondary sedimentation tank, taking into account the
characteristics of the wastewater, activated sludge and the oxygen regime in the aeration tank.
Thanks to this, it is possible to quickly and effectively influence the course of the biological
cleaning process in the aeration tank, to make reasonable decisions regarding the concentration of
return sludge returned after sedimentation in secondary sedimentation tanks. Compliance with
technological regulations is aimed at protecting the environment, the pollution of which occurs as
a result of the ingress of pollutants with insufficiently treated wastewater.
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