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Abstract. The article considers the possibility of improving the efficiency of wastewater sludge 

treatment by integrating coagulation-aerobic technology into existing aerobic mineralizers at sewage 

treatment plants. The relevance of the study is determined by the need to modernize outdated wastewater 

treatment plants designed in the 1970s–1990s, which exhibit low sludge thickening efficiency. The work 

aims to justify the design and technological solutions for the reconstruction of aerobic stabilizers by 

introducing a coagulant dosing unit and a reaction-mixing zone, thereby intensifying the processes of 

gravitational compaction and aerobic stabilization of sludge. The kinetics of gravitational compaction 

using aluminum-containing coagulants of the "OPTIPAC" type at a dose of 1% of the suspension volume 

were studied, and aerobic stabilization was carried out for 6 days. Based on the experimental 

dependencies obtained, engineering calculations of the aerobic stabilizer parameters for a wastewater 

treatment plant with a capacity of 10,000 m³/day were performed. The required stabilization volume, 

aeration parameters, reagent consumption, and dosing unit design characteristics were determined. It was 

shown that the actual volume of existing mineralizers significantly exceeds the calculated requirement, 

allowing the organization of additional technological zones without the construction of new facilities. 

The proposed technological scheme provides for the sequential implementation of coagulation, 

gravitational compaction, and aerobic stabilization of sludge within a single tank. The results of the study 

show that reagent treatment increases particle settling rate, reduces sludge moisture content, and reduces 

sludge volume. The results obtained can be used to reconstruct existing wastewater treatment plants in 

small and medium-sized settlements. They will help improve the energy efficiency and environmental 

safety of wastewater systems. 

Keywords: wastewater disposal, stabilization, wastewater, treatment plants, sludge, 

technology, water quality. 

 

Introduction. The problem with effective treatment sewage sludge is among the most urgent 

in modern wastewater systems, especially given outdated infrastructure in Ukraine and other post-

Soviet countries. Traditional schemes for compaction, stabilization, and dewatering of sludge in 

treatment plants designed according to the standards of the 1970s–1990s are characterized by high 

energy consumption, low dewatering efficiency, and the formation of significant volumes of 

secondary waste (sludge and sludge water), which complicates their transportation, storage, and 

disposal. As shown in numerous studies, the accumulation of excess sludge leads to system 

overloading, deterioration of sanitary conditions, increased operating costs, and secondary 

environmental pollution due to sludge instability and the release of odors from putrefactive processes. 

In a global context, according to the World Health Organization and the United Nations, more than 

80% of wastewater is not properly treated, increasing environmental risks such as eutrophication of 

water bodies and the spread of pathogens, especially in urbanized regions with limited resources for 

modernization. 

Historically, sludge treatment technologies have evolved from simple methods of natural drying 

in sludge drying beds to integrated biotechnological systems. Scientific works emphasize the 

importance of aerobic stabilization as a key step in the mineralization of waste activated sludge [1-6]. 
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However, the effectiveness of this technology is limited ‒ stabilization processes slow down at 

activated sludge concentrations above 4–5 g/dm³ due to the low rate of its sedimentation. A critical 

drawback of such schemes is the need to return significant volumes of return water (30%-70% of the 

total wastewater volume) from stabilizers to the "head" of treatment plants. This creates excessive 

hydraulic and organic load on primary sedimentation tanks and aeration tanks. As a result, due to 

oxygen deficiency and the emergence of local anaerobic zones in treatment facilities, the vital activity 

of aerobic aquatic organisms is suppressed. This leads to a decrease in the oxidizing power of aeration 

tanks, deterioration in the kinetics of pollutant decomposition, and the need to introduce additional 

sludge-regeneration stages to restore its sorption activity.  

Modern approaches aim to minimize sediment formation and intensify pre-treatment. Such a 

method may involve coagulation for particle aggregation, and subsequent aerobic stabilization for 

biological intensification. The proposed integration of coagulation with aluminum-containing 

reagents (type "OPTIPAC", Ukraine) and aerobic stabilization in existing mineralizers optimizes 

sediment residence time, improves gravitational compaction, and reduces mechanical dewatering 

energy costs without large-scale reconstruction. This approach relies on using existing tanks, where 

coagulation, sedimentation, and biological stabilization occur sequentially, forming denser 

aggregates and reducing the sludge moisture content. Laboratory data confirm the multi-stage nature 

of compaction, with a transition from active sedimentation to a compression phase, and an increase 

in the sedimentation rate by 20–30% when coagulants are used [7].  

Analysis of recent research and publications. Scientific developments in wastewater 

treatment emphasize the role of coagulation/flocculation as an effective method for sludge 

dewatering, reducing moisture, and improving sedimentation [8-12]. Studies of combined methods, 

such as electrocoagulation with the addition of nitrous acid, show improvements in dehydration of 

10–20% [13]. Natural and mechanical dehydration methods, including thermal treatment and 

filtration, are considered as alternatives, but require integration for energy efficiency [14-15]. 

Aerobic granular sludge is emerging as a promising technology for decentralized treatment, 

with a focus on stabilization and volume reduction [16]. Anaerobic sludge stabilization with EMC 

processes shows potential for landscape use [17]. General trends indicate a shift towards integrated 

systems to reduce costs and environmental impact.  

Analysis of wastewater treatment technologies in Ukraine and worldwide confirms the need to 

modernize existing facilities without significant capital costs, in particular by intensifying the 

system's internal processes [18]. New environmental requirements emphasize strengthening 

discharge quality standards, thereby indirectly requiring greater efficiency in sludge stabilization and 

compaction. The experience of improving closed water supply systems at agro-industrial enterprises 

also confirms the importance of optimizing the processes for purifying and reusing water and sludge 

[18, 19]. Modern research aims to intensify compaction and dewatering processes, integrate 

physicochemical and biological treatment methods, and recover resources from sludge components 

[20-21]. At the same time, the issue of combining coagulation and aerobic stabilization within 

existing mineralizers from a kinetic modeling perspective remains insufficiently addressed, 

underscoring the relevance of this study.  

Purpose and objectives. The purpose of the study is to improve the design of the aerobic 

mineralizer by installing a reagent dosing unit and to determine the rational design and technological 

parameters of the proposed technology. The study objectives are to interpret the experimental 

dependences of gravitational compaction of coagulated sludge and scale them to the operating 

structure of a typical aerobic mineralizer, contributing to achieving European standards for 

environmental safety and energy efficiency. 

Materials and methods. The study employed methodological approaches used in domestic and 

international practice for the design of wastewater treatment plants. To solve the problem, physical 

and mathematical modeling, along with numerical and analytical methods, were used to determine 

and analyze the operational parameters of wastewater treatment plants. Physical modeling was based 

on the results of laboratory experiments with a model suspension of sewage sludge prepared at actual 

humidity at a 1:7 ratio (primary sludge: uncompacted activated sludge) [7]. The concentration of 
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suspended solids in the initial suspension was 5870 mg/dm³ (5.87 kg/m³). Sedimentation was studied 

in 500 ml graduated cylinders, with the layer height (volume) measured every 3 min for the first 30 

min and again at 60 min. For intensification, aluminum-containing coagulants at 1:100 by volume 

were used. In parallel, aerobic stabilization was carried out for 6 days with constant aeration (air 

pressure 0.02 MPa), maintaining dissolved oxygen at 3–5 mgO2/dm3 (Fig. 1). The results were 

interpreted according to standard international methods outlined in fundamental sources [1, 22-23]. 

 

  
a)     b) 

Fig. 1. Cylinders with model suspensions without (a) and with (b) stabilization 

 

Results and discussion. In the proposed integrated scheme, biochemical processes occur in 

aerobic mineralizers after sediment preliminary coagulation, which promotes particle aggregation and 

improved sedimentation. Aerobic stabilization of the sediment is based on the biochemical oxidation 

of organic substances by aerobic microorganisms in the presence of oxygen supplied by pneumatic 

aeration. The process includes several stages: first, hydrolysis of organic polymers (proteins, lipids, 

polysaccharides) is carried out using exoenzymes (proteases, lipases, cellulases), which split them 

into monomers (amino acids, fatty acids, sugars). Next, the monomers are oxidized through the 

tricarboxylic acid cycle (TCA) and oxidative phosphorylation, converting into CO2, H2O, and energy 

in the form of adenosine triphosphate (ATP). Nitrification and denitrification processes occur 

simultaneously: ammonia and amine compounds are oxidized to nitrates, which, in anoxic zones 

within sludge flakes, are reduced to gas products, and organic material is reduced through endogenous 

respiration, in which microorganisms consume their own biomass in the absence of external 

substrates. 

Coagulation with aluminum-containing reagents enhances these processes, forming denser but 

porous aggregates that provide oxygen access to microorganisms and, despite the partial preservative 

effect of aluminum hydroxide, allow maintenance of a high biomass concentration, thereby reducing 

stabilization time. Factors such as temperature (optimally 20–35°C), pH (6–8), dissolved oxygen 

concentration (2–5 mg/dm3), and organic loading affect efficiency by inhibiting the growth of 

filamentous bacteria (indicators of activated sludge swelling) and stimulating the secretion of 

extracellular polymers for pellet stability. As a result, the sludge volume is reduced by 15–20%, 

pathogen levels are reduced, and sanitary and hygienic properties are improved. This approach is 

consistent with the thermodynamic principles of biochemical reactions, where the rate of degradation 

increases with increasing temperature, but requires control to avoid anaerobic zones. 

The existing scheme involves the movement of sludge through the structures: → aerobic 

stabilizer (mineralizer) → centrifuge → sludge drying beds. The proposed modernization involves 

dividing the mineralizer into two functional zones: 

‒ Zone I (reaction) with coagulation processes and initial structure formation; 
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‒ Zone II (compaction + stabilization) with gravitational compaction, concentration increase, 

and aerobic mineralization processes. 

At the sediment inlet to the mineralizer, a partition (to form a reaction chamber), a reagent 

dosing unit, and a static mixer should be installed to ensure contact time. 

The estimated volume of the aerobic stabilizer (Vam, m3) is determined by the formula [23]: 

𝑉𝑎𝑚 = 𝑉𝑠𝑠 ∙ 𝑡𝑠 = 39 ∙ 6 = 234,     (1) 

where Vss  the flow rate of sediment and uncompact activated sludge at the station, m3/day, ts 

 the duration of sediment stabilization at a temperature that is assumed to be equal to the minimum 

average monthly temperature of wastewater, days. It is assumed that for a mixture sludge of primary 

sedimentation tanks and uncompacted activated sludge, 6-7 days; for a mixture sludge of primary 

sedimentation tanks and compacted activated sludge, 8-12 days. We accept the first option: 

ts = 6 days. 

When 40% of the ash-free matter of the sludge (X) decomposes during aerobic stabilization, the 

mass of dry matter of the aerobically stabilized sludge (Md
as, t/day) can be determined by the formula: 

𝑀𝑑
𝑎𝑠 = 𝑆𝑑 − 𝑆𝑎 ∙

(100−𝑋)

100
= 3.13 − 2.1 ∙

(100−40)

100
= 1.87.   (2) 

where Sd  the content of dry matter in the sediment, t/day, Sa  the content of ash-free matter 

in the sediment, t/day. 

It is advisable to compact the aerobically stabilized sludge in a specially designated area in the 

aerobic stabilizer. The volume of the sludge compaction zone (Vc, m3) will be: 

𝑉с =
𝑉𝑠𝑠∙𝑡𝑐

24
=

39∙3

24
= 4.9,      (3) 

where tc  the duration of compaction of the aerobically stabilized sludge, which is taken to be 

1.5-5 hours. 

Aerobic stabilization is carried out in special structures ‒ mineralizers [1]. The number of 

sections of the aerobic stabilizer (at least two) will be (Nam, pcs): 

𝑁𝑎𝑚 =
𝑉𝑎𝑚+𝑉𝑐

𝑉1
=

234+4.9

675
= 0.35,     (4) 

where V1  the working volume of one section of the aerobic stabilizer, m3. 

Then the actual total volume of the aerobic stabilizer (Vam
f, m3) will be: 

𝑉𝑎𝑚
𝑓
= (𝑉1 ∙ 𝑁𝑎𝑚

𝑓
) − 𝑉𝑐 = (675 ∙ 2) − 4.9 = 1345,   (5) 

where Nam
f  the existing number of sections of the aerobic stabilizer, pcs. 

The existing number of corridors, Nam = 2 pcs, with a corridor length of 15 m, a corridor width 

of 15 m, and a working height of 3.0 m (typical project TP 902-3-20), is significantly larger than the 

required volume and can be considered for the implementation of the proposed technology. 

The air flow rate supplied to the aerobic stabilizer (Qa
am, m3/h) should be: 

𝑄𝑎
𝑎𝑚 = 𝑉𝑎𝑚

𝑓
∙ 𝑞𝑎𝑚 = 1345 ∙ 2 = 2690,     (6) 

where qam  the specific air flow rate, m3/h per 1 m3 of the volume of the aerobic stabilizer. It 

is taken to be 1-2 m3/h∙m3, depending on the humidity of the sediment-mixture and the waste activated 

sludge, respectively, at 99.5-97.5%. 

The aeration intensity (I, m3/m2·h) is: 

𝐼 =
𝑄𝑎
𝑎𝑚

𝐹
=

2690

225
= 12,      (7) 

where F  the area of the aerobic stabilizer, F=225 m2. 

The aeration intensity in the aerobic stabilizer should not be less than 6 m3/m2∙h. The condition 

is met. 

The flow rate of compacted aerobically stabilized sludge (Vss
c, m3/day) is: 

𝑉𝑠𝑠
𝑐 =

𝑀𝑑
𝑎𝑠∙100

100−𝑊𝑎𝑚
𝑐 =

1.87∙100

100−97.5
= 74.8,     (8) 

where Wam
c = 97.5 %  the experimentally determined humidity of the compacted aerobically 

stabilized sludge. 

Sludge water is sent to aeration tanks with a flow rate (Vas, m3/day): 

𝑉𝑎𝑠 = 𝑉𝑎𝑚 − 𝑉𝑠𝑠
𝑐 = 234 − 74.8 = 159.2.    (9) 
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The engineering calculation of the parameters of the aerobic stabilizer showed that the existing 

facilities of the treatment plant have a significant volume reserve compared to the calculated need for 

sludge stabilization (Fig. 2). According to the results obtained, the required calculated volume of 

aerobic stabilization at a sludge flow rate of 39 m³/day and a process duration of 6 days is 234 m³. At 

the same time, the actual working volume of the existing aerobic mineralizer tanks, consisting of two 

sections of 675 m³ each, is 1345 m³ (taking into account the volume of the compaction zone). Thus, 

the actual volume of the structure exceeds the calculated need by almost six times. 

 

  
Fig. 2. Operating tank of aerobic sludge stabilizer of wastewater treatment plant  

 

The presence of such a volume reserve creates the prerequisites for improving the facility's 

technological scheme without the need to build new tanks. In particular, it is advisable to re-profile 

part of the internal volume of the aerobic mineralizer to organize additional functional zones. One 

key design solution is to place a reagent-mixing chamber at the facility's inlet. This zone provides for 

the dosing of the reagent and its intensive mixing with the incoming sediment, ensuring uniform 

distribution of the reagent throughout the mixture and increasing the efficiency of subsequent 

stabilization and compaction processes.  

The second important element of the improved technological scheme is the organization of a 

specially designated zone for compaction of the stabilized sediment. The estimated volume of such a 

zone is about Vc = 4.9 m³, which can be provided within the existing facility by installing internal 

partitions and local regulation of aeration intensity. In this part of the tank, sludge water is separated 

from the compacted sediment, reducing the volume of sludge to be further treated. 

In addition, the results of experimental studies of the sedimentation of a model suspension [7] 

allow the implementation of a kinetically justified operating mode for the structure. The use of 

established dependencies of sediment compaction rate on time allows optimizing the hydraulic mode 

and the duration of sediment residence in different zones of the aerobic mineralizer. Thus, combining 

design changes with experimentally established kinetic patterns creates the prerequisites for increasing 

the efficiency of existing aerobic stabilizers without a significant increase in energy or operating costs. 

Experimental studies have shown that an aluminum-containing reagent can intensify sediment 

coagulation and compaction. In a laboratory experiment, the reagent was added at a ratio of 5 ml 

reagent per 500 ml suspension [7].  

The relative dose of the reagent is (Dr, m³): 

𝐷𝑟 =
𝑉𝑟

𝑉𝑠
=

5

500
= 0.01,     (10) 

where Vr  the volume of the reagent, ml, Vs  the volume of the suspension, ml. 

Therefore, the reagent dose is 1% of the suspension volume. 

In technological calculations for wastewater treatment plants, the required daily reagent flow 

rate can be calculated as: 
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𝐷𝑟 = 0.01 ∙ 𝑉𝑠𝑠 = 0.01 ∙ 39 = 0.39.     (11) 

Thus, the daily reagent demand is approximately 0.39 m³. Since the reagent is supplied in its 

pure form without dilution, the flow rate of the working solution is equal to the reagent flow rate. The 

formula determines the hourly reagent flow rate (Qr, m3/h): 

𝑄𝑟 =
𝑉𝑟

24
=

0,39

24
= 0.0163,     (12) 

or Qr=16.3 l/h. 

Therefore, to ensure stable operation of the dosing system, it is necessary to provide a dosing pump 

with a capacity of 15–20 l/h. To supply the reagent to the reaction chamber, it is advisable to use a 

membrane or plunger dosing pump, which ensures dosing accuracy and resistance to corrosive media. 

To ensure the continuous operation of the treatment facilities, it is advisable to provide a reagent 

supply for 5–7 days. The formula determines the volume of the reagent tank (Vb, m³): 

𝑉𝑏 = 𝑉𝑟 ∙ 𝑡𝑧 = 0.39 ∙ 7 = 2.73,    (13) 

where tz  the duration of the reagent supply, tz =7 days. 

Thus, for the dosing unit, it is advisable to install a 3 m³ tank. 

To ensure effective coagulation, it is necessary to create conditions for intensive mixing of the 

reagent with the sediment. The formula determines the volume of the mixing chamber (Vm, m3): 

𝑉𝑚 = 𝑄𝑠𝑠 ∙ 𝑡𝑚 =
39

24
∙ 0.05 = 0.08 ≈ 0.1,    (14) 

where Qss  the sediment flow rate, m³/h, tm  the mixing time, which for coagulation processes 

is 2-5 min [23]. 

Such a volume can be easily implemented as a small chamber in front of the main stabilizer 

volume. 

The reaction chamber is formed by installing a partition at the sediment inlet to the mineralizer. 

The volume of the reaction zone (Vr
c, m3) is typically set to 3–5% of the structure's total volume [23]. 

Assuming 5% of the total volume of one tank, Vr
c = 33.75 m3. Thus, the volume of the reaction zone 

is approximately 30–35 m³. 

The length of the existing tank is 15 m, and to create a reaction zone, the partition is installed 

at a distance (Lr, m): 

𝐿𝑟 =
𝑉𝑟
𝑐

𝐵∙𝐻
=

33,75

15∙3
= 0.75.    (15) 

According to calculations, it is advisable to place the partition approximately 0.7–0.8 m from 

the sludge inlet. 

An important aspect of the structure's operation is determining the hydraulic parameters 

governing sludge movement. The flow velocity (v, m/h) is determined by the ratio of the sludge flow 

rate to the cross-sectional area of the structure: 

𝑣 =
𝑄

𝐹
=

1,63

45
= 0.036.     (16) 

The velocity is very low, which provides favorable conditions for gravitational compaction of 

the sludge. 

The calculations performed allow us to determine the main operational parameters of the 

structure (Table 1). 

 

Table 1 ‒ Technological parameters of the operation of the modernized stabilizer 

Technological parameter Value 

Daily sludge flow rate 39 m³/day 

Reagent dose 1 % of the sludge volume 

Daily reagent flow rate 0.39 m³ 

Dosing pump capacity 20 l/h 

Reagent tank volume 3 m³ 

Reaction chamber volume 30–35 m³ 

Partition installation distance 0.7–0.8 m 

Reagent contact time 2–3 min 
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The technological scheme of the modernized mineralizer operation includes the following 

stages: 

1) The sediment from the secondary settling tanks enters the reaction chamber of the 

mineralizer. 

2) The reagent is fed into the chamber through a dosing pump. 

3) Mixing occurs in the formed static mixer. 

4) The coagulated sediment enters the main stabilization zone. 

5) Biological mineralization of organic substances occurs in the aeration zone. 

6) A compacted stabilized sediment is formed in the lower part of the structure. 

7) The separated sludge water is returned to the aeration tanks. 

The expected technological effect of using the reagent is to increase sediment particle 

sedimentation rates, improve compaction, reduce sediment moisture content, and reduce sludge water 

volume. According to laboratory results, the sediment's moisture content has been reduced to 97.5%. 

This allows you to reduce sediment volume by approximately 20–25%. Additionally, the sanitary and 

hygienic properties of the stabilized sludge are improved. 

Conclusions. The proposed reconstruction of treatment facilities by integrating coagulation and 

aerobic stabilization into existing mineralizers demonstrates significant potential to increase the 

efficiency of wastewater sludge treatment without substantial capital investment. Laboratory data and 

engineering calculations confirm that the use of aluminum-containing reagents ("OPTIPAC", 

Ukraine) in combination with aerobic processes leads to an intensification of gravitational 

compaction, with an increase in the sedimentation rate and a decrease in the moisture content of the 

sludge, which is consistent with the multi-stage nature of the process - from active sedimentation to 

compression. Biochemical processes in mineralizers, including hydrolysis of organic polymers, 

oxidation through the TCA cycle, and endogenous respiration, provide sediment stabilization, a 15–

20% volume reduction, and reduced pathogens, making the technology suitable for small and 

medium-sized treatment plants with limited funding. 

Technological recommendations, including reagent dosing at 1:100 and maintaining aeration 

intensity at 5–10 mgO2/dm3, provide adaptability to seasonal changes: increased aeration in summer 

to intensify mineralization and increased coagulant dosage in winter to compensate for decreased 

biochemical activity. 

In a broader context, the implementation of such a scheme contributes to achieving sustainable 

development goals by reducing environmental burdens and opening up opportunities for sediment 

resource recovery (for example, as fertilizers after stabilization). Limitations such as potential 

aluminum accumulation and pH impact require monitoring, but the benefits outweigh the drawbacks, 

especially for decentralized systems in Ukraine. Further research should include pilot testing in real 

facilities to verify models and assess long-term stability, while accounting for the impact of toxicants 

on the microbiota. Overall, this technology is a promising step towards wastewater modernization, 

combining cost-effectiveness with environmental safety. 
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ІНТЕГРАЦІЯ КОАГУЛЯЦІЙНО-АЕРОБНОЇ ТЕХНОЛОГІЇ  

В РЕКОНСТРУКЦІЮ ОЧИСНИХ СПОРУД КАНАЛІЗАЦІЇ:  

ІНЖЕНЕРНІ РОЗРАХУНКИ ТА ТЕХНОЛОГІЧНІ РЕКОМЕНДАЦІЇ 

 

Мосійчук А.Б., аспірант, 

andrew.mosiichuk@gmail.com, ORCID: 0000-0001-9109-6746 

Інститут водних проблем і меліорації НААН 

вул. Васильківська, 37, Київ, 03025, Україна 

 

Анотація. У статті розглянуто можливість підвищення ефективності обробки осадів 

стічних вод шляхом інтеграції коагуляційно-аеробної технології в існуючі споруди аеробних 

мінералізаторів каналізаційних очисних станцій. Актуальність дослідження зумовлена 

необхідністю модернізації застарілих очисних споруд каналізації, спроєктованих у 1970–1990-

х роках, які характеризуються низькою ефективністю ущільнення осаду. Метою роботи є 

обґрунтування конструктивно-технологічних рішень реконструкції аеробних стабілізаторів 

шляхом впровадження вузла дозування коагулянту та формування реакційної зони 

змішування, що забезпечує інтенсифікацію процесів гравітаційного ущільнення та аеробної 

стабілізації осаду. Вивчено кінетику гравітаційного ущільнення з використанням 

алюмовмісних коагулянтів типу «OPTIPAC» у дозі 1 % від об’єму суспензії та проведено 

аеробну стабілізацію протягом 6 діб. На основі отриманих експериментальних залежностей 

виконано інженерні розрахунки параметрів аеробного стабілізатора для станції очищення 

стічних вод продуктивністю 10 тис. м³/добу. Визначено необхідний об’єм стабілізації, 

параметри аерації, витрати реагенту та конструктивні характеристики вузла дозування. 

Показано, що фактичний об’єм існуючих мінералізаторів значно перевищує розрахункову 

потребу, що дозволяє організувати додаткові технологічні зони без будівництва нових споруд. 

Запропонована технологічна схема передбачає послідовне здійснення процесів коагуляції, 

гравітаційного ущільнення та аеробної стабілізації осаду в межах одного резервуара. 

Результати дослідження свідчать, що застосування реагентної обробки дозволяє підвищити 

швидкість осідання частинок, зменшити вологість осаду та скоротити його об’єм. Отримані 

результати можуть бути використані при реконструкції існуючих каналізаційних очисних 

споруд малих і середніх населених пунктів та сприятимуть підвищенню енергоефективності і 

екологічної безпеки систем водовідведення. 

Ключові слова: водовідведення, стабілізація, стічні води, очисні споруди, осад, 

технологія, якість води. 
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