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ANALYSIS OF CONCENTRATIONS OF BIOGENIC COMPOUNDS
DISCHARGED INTO WATER BODIES WITH
MUNICIPAL WASTEWATER

Abstract. There were analyzed the effect of increased concentration of biogenic
elements, as well as increased temperature on the frequency and magnitude of
cyanobacteria reproduction. The goal was to identify the main causes of poor water
quality in surface water bodies of Ukraine compared to European countries, as well
as the impact of municipal wastewater entering water bodies on the quality of water
in them. It is shown that pollution with biogenic elements (compounds of nitrogen
and phosphorus) is one of the main reasons for unsatisfactory water quality in water
bodies. This, in turn, is the cause of a number of such problems as the change in
biological diversity and productivity of water bodies due to the eutrophication of
freshwater and marine ecosystems, and the spread of diseases associated with
unsatisfactory drinking water quality. One of the main sources of biogenic elements
entering surface water bodies is municipal wastewater. Long-term observations of
the composition of wastewater from municipal sewage systems indicate that the
concentration of biogenic elements in them can be different. It largely depends on
the sources of the effluents. In the total amount of nitrogen and phosphorus
compounds entering the wastewater, a significant place is occupied by the economic
activity of the inhabitants of the residential areas. Experience shows that, regardless
of the level of water supply, the total mass of biogens entering the sewage systems
from one inhabitant over a certain period of time is constant. However, taking into
account the fact that the water availability for residents is different, the
concentration of biogens in wastewater will also be different due to different
dilutions. The calculation shows that for the entire possible range of water
consumption levels (from 100 to 285 l/day per inhabitant according to the
standards), the concentration of biogenic elements in wastewater can be: total
nitrogen — from 38.6 to 110 mg/I; ammonium nitrogen — from 36.1 to 102.8 mg/l;
nitrites — from 2.35 to 6.74 mg/l; nitrates — from 43.27 to 123.67 mg/l; total
phosphorus — from 6.31 to 18 mg/l; phosphates — from 15.49 to 44.17 mg/l; organic
phosphorus — from 1.26 to 3.60 mg/I.
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quality
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Introduction

The anthropogenic and technogenic load on the environment in Ukraine is several
times higher than the corresponding indicators of developed countries.

Usable water resources have been significantly reduced due to pollution and
depletion. Almost all sources of surface and underground water are polluted [1].

The current unsatisfactory state of water bodies shows that problems in the sphere
of water protection against pollution and depletion, not only were they not found
solution, but also significantly aggravated, especially in recent years. The main
reason for this state of surface water bodies, which are sources of drinking water
supply, there is the discharge of insufficiently treated household wastewater [2].

That is why it is important and urgent to search for new promising wastewater
treatment technologies that will not only provide the necessary degree of purification
but also be harmless to the environment.

In recent decades, numerous water bodies worldwide have shifted from an aquatic
vegetation-dominated clear state to a phytoplankton-dominated turbid state. Water
transparency has greatly reduced during this process, and the landscape and drinking
water values of affected lakes have sharply decreased. Although many studies have
been conducted on this topic, the primary factors that promote phytoplankton
development remain debated and require further elucidation [3]. Nevertheless, it is
commonly assumed that eutrophication and climate change associated with
anthropogenic activities are major threats to water ecosystems and are the main
factors driving phytoplankton development (e.g., cyanobacterial blooms).
Regulation of the content of biogenic elements only recently gained wide publicity
due to the sharp deterioration of the condition of water bodies, and their
eutrophication. In the case of the arrival of nutrients (biogenic elements) together
with sewage, the rate of photosynthesis processes sharply increases, leading to the
rapid development of algae in water [4, 5].

Numerous studies have often emphasized that hazardous and harmful
substances such as heavy metals, PAHs, PCBs, and pesticides have direct toxic,
mutagenic or carcinogenic effects on aguatic ecosystems, and on humans residing
within the vicinity. In addition, the quality of surface water can also be
compromised by increased nutrient concentrations, primarily nitrogen (N) and/or
phosphorus (P) compounds. Problems resulting from nutrient excess can be
especially profound in lakes, water accumulations or shallow and slow-flowing
lowland water courses. As a result, most of these aquatic ecosystems worldwide
suffer from eutrophication, which is mainly caused by (i) the overloading of
nutrients from agroecosystems and (ii) the discharge of untreated industrial or
municipal wastewaters. Eutrophication as a biological response of an aquatic
system to excessive nutrient(s) input results in many adverse effects related to
degradation of water quality and its limited use in industry and agriculture. The
consequences of eutrophication on aquatic ecosystems are well known and
documented in numerous studies. The most profound are water and environmental
guality degradation, algal blooms, reduced water clarity, oxygen depletion,
alteration of taste and odor, fish deaths, loss of biodiversity including ecosystem
services and negative impacts on human health [6].

In Ukraine, all thought was put together for a significant silting of the waters with
diffuse sources. The strongest development of lands is overtaking 70% and for the
FAO grants it is one of the most important light, but the need for intensification of
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vibration stimulating producers to a great stagnation quantity of mineral additives.
People faced a serious challenge wiping between the viability of food products and
the fermentation of waters [7].

Purpose and methods

Rivers, being a natural interface between watersheds and the seas, are a medium that
transports both substances of natural origin and pollutant loads from anthropogenic
sources. Among various human activities within their watersheds, urban areas are
reported to have the most consistent and ubiquitous effects on surface water quality,
habitat alteration and reduction in biodiversity due to both the significant load of
pollutants from point and non-point sources and the increased impervious surface
cover. Direct runoff from urbanized surfaces and sewage discharges not connected
to a wastewater treatment plant (WWTP) has emerged as a serious threat, not only
to the ecological values of water ecosystems but also to the provision of good quality
water required for all socio-economic functions [10].

Water quality is affected by both point and nonpoint sources of pollution in rural
and urban areas (Table 1). Some of these sources include sewage discharge,
industrial discharge and agricultural run-off [11].

Previous studies have revealed the interactive effects of increased nutrient
concentrations and warming in promoting the frequency and magnitude of
cyanobacterial blooms [1-7].

The purpose of this article was:

* to reveal the main reasons poor water quality in Ukraine in comparison with
European countries;

* to calculate the concentrations of nitrogen and phosphorus compounds in the
case of average and total water consumption by a person for a year.

The following research methods were used: mathematical methods and
formalization, comparison and analogy, analysis and synthesis.

The main research

Wastewater is water that has been used by humans for their domestic or
technological needs and is different in physical and chemical properties, the content
of pollutants and origin. When various pollutants enter the water, its physical and
chemical properties change [8, 9].

Table 1. The main pollutants of water contamination

The main | Examples The impact of pollutants

pollutants

Petroleum Oil, gas, Petroleum products fall into water facilities from industrial
products kerosene | enterprises, with wastewater from roads, or due to accidents

at oil production stations. When inserting into the aqueous
object, oil forms a multi-kilometer film, which gradually kills
the marine inhabitants, destroys the condition of the soil and
gas exchange in water, destroys the structure of biocenoses.
Finding on the body of the animal, oil hinders the regulation
of heat exchange, causes irritation of the mucous membrane
and poisoning, failure of the internal organs.
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The main | Examples | The impact of pollutants

pollutants

Household | Ammonia, | Every day we use washing powders, detergents, shampoos,
waste nitrates, and other hygiene products, sewage that are rich in nitrogen
phosphates, | and phosphorus. Nitrogen and phosphorus are complexly
nitrites cleaned compounds that require high costs, which, when
entering the aqueous objects, affect the increase in the
amount of plankton and algae, which leads to flowering and
stress water. As a result, the balance of water saturation with
oxygen, the permeability of the sun rays and also means the

death of many living organisms.
Organic Pillows, In water, the formation of methane is noticeable by gas
waste filtrates, bubbles rising to the surface. Depending on the place of
leaves, origin, we can talk about marsh, putrid, landfill, sewage gas,
food, ets sewage gas, or, as they are called in agriculture, biogas [12].
Heavy Iron, Heavy metals fall water as a result of plots from industrial

metals manganese, | enterprises, wastewater from roads (exhaust gases). Heavy
lead, zinc, | metals are accumulated in the body, are toxicants, and cause
mercury a number of diseases of the nervous system, a digestive tract,
with a reproductive system, cardiovascular diseases, renal
and pulmonary failure.

Plastic Microplastic | The main sources of microplastics are washing synthetic
clothes, roads, and cars, hygiene supplies (for an abrasive
effect, plastic granules are added to toothpaste, creams,
cosmetic powders, etc.), paint, household plastic waste,
wearing synthetic clothes. Plastic tends to accumulate toxic
substances that lead to cancer, leads to endocrine system
disorders, obesity, problems of the reproductive organs,
hormonal changes, asthma, and other dangerous diseases.

Pesticides Carbon Pesticides fall into the water as a result of the treatment of
trioxide, fields from pests, such as rodents, fungi, insects. Finding into
nitrogen the soil, many pesticides reach superficial waters that are a
fertilizers | source of drinking water in many countries. Finding into the
human body poisoning it, causing neurological and
reproductive problems, poisoning, diabetes, and in large
quantities lead to death.

In Ukraine, there is a trend of increasing the share of the urban population and
increasing the area of cities. As a result, the impact on the indicators of the quality
of natural water resources also changes.

European countries are proud that their population can drink water straight from
the tap. In Ukraine, the situation is the opposite: tap water is saturated with salts,
iron, manganese, chlorine and its derivatives, and much more.

In general, the number of non-standard samples — indicators that do not meet the
requirements of standards — reaches 80-90% in Ukrainian tap water. why the quality
of drinking water in Ukraine is much worse than in European countries? Among the
reasons are the following (Table 2):
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Table 2. Reasons of poor water quality

Firstly Domestic regulations — hygienic requirements for drinking water — order
water to be tested for 86 pollutants. At the same time, the directive of the
European Parliament on the quality of drinking water regulates the content of
100 such pollutants.

Secondly | Ukraine mostly uses surface water, while in the West, water is most often
taken from underground sources, "after it has undergone at least some natural
filtration"

Thirdly | Europe went even further and introduced the so-called indicator parameters —
microbiological, chemical, physical indicators of quality, not related to
harmful effects on the health of consumers, which demonstrate how useful
and tasty the water itself is. While in Ukraine, they focus primarily on general
safety when drinking water: its microbiological and chemical data, while there
is no list of "indicator indicators".

Every year, the dynamics of the deterioration of the state of natural water systems
increases, and the cleaning properties of reservoirs are no longer able to
independently cope with the amount and concentrations of pollutants that enter them
as a result of human activity. Urban sprawl, population growth, industrial
development, and human use of new persistent and complex chemical compounds
in everyday life lead to the fact that fewer and fewer treatment plants are able to treat
the wastewater that enters them. Outdated technologies and equipment are no longer
able to cope with the load of wastewater and concentrations of pollutants, as a result,
untreated wastewater enters the channels of rivers, lakes and other water bodies.

At the same time each of the European countries introduces its own innovations.
Thus, reverse osmosis systems for river water are widely used in France. And in the
capital of Germany, the Berlin water utility covers a fifth of the need for electricity
due to its independent production with the help of solar panels, wind farms, and
biogas plants. Whereas in Ukraine, most of the expenses of water utilities are
electricity — up to 60% with the new tariffs.

Domestic wastewater treatment in Ukraine and other countries of the world
showed on figure 1 [13].

Ukraine
Romania
Poland
Hungary
USA
France
Italy

Germany

United Kingdom

0

X

20% 40% 60% 80% 100%

Figure 1. Domestic wastewater treatment in countries
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The most contaminated Dnieper influx is the place of resetting the "purified”
wastewater after the Bortnytska Aeration Station. Thanks to scientific research,
monitoring, and self-identity items, there is a site that shows various types and levels
of water pollution, in which we have the ability to analyze the state of the river, which
is the main source of fresh drinking water in the capital. The change of ammonia ions
in the water dump channel of Bortnytska Aeration Station is shown on figure 2. The
change of ions nitrates in the same channel is shown on figure 3 [14].

My

Figure 2. Ammonia ions in the water dump channel of Bortnytska Aeration Station

Figure 3. lons nitrates in the water dump channel of Bortnytska Aeration Station

The presence of biogenic elements in wastewater — nitrogen compounds and of
phosphorus initiates the processes of flowering and eutrophication of the reservoir,
which changes the physical and chemical properties of the environment: in eutrophic
reservoirs the content of biogenic and organic substances increases, the level
decreases oxygen saturation of the water, anaerobic zones appear in the bottom
layers, the turbidity of the water, its contamination by microorganisms increases,
which get there with sewage, including pathogenic ones. Accumulation of excess
amount of organic substances in the bottom silt deposits is accompanied by the
formation of methane, hydrogen, hydrogen sulfide, and ammonia, which can stand
out in the form of bubbles, and when dissolved in water give it unpleasant smell and
have a toxic effect on fish, invertebrates and plants, especially at low temperatures,
leading to shortages of oxygen and mass death of fish.

According to current paradigms, wastewater is still typically viewed as an energy-
demanding problem requiring expensive solutions, rather than a resource. Despite
the fact that most countries spend substantial amounts of energy treating sewage to
release it as harmlessly as possible into receiving waters, wastewater represents
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a mostly-untapped, potentially huge source of energy, including intrinsic energy
embedded within wastewater organics; thermal energy (5.8 kWh/m® per 5°C)
recoverable through heat extraction, e.g., by a heat pump; and an external fossil-fuel
energy equivalent required for the production of the same amounts of fertilizing
elements N and P contained in wastewater (19.3 kWh/kg N and 2.11 kWh/kg P) [15].

An increase in the level of trophicity is accompanied by a change in the
composition of phytoplankton — blue-green algae begin to predominate (90...95% of
the total population), and coastal shallow water zones are overgrown with higher
aquatic vegetation. The extensive development of algae hinders the work water
intake facilities and fish industry, reduces hydraulic parameters flow (speed of
coastal currents), and the flowering of water bodies also leads to decrease in
organoleptic indicators of water. The worst consequences of eutrophication are the
deterioration of quality indicators of drinking water and the mass death of fish.

Let’s calculate the amount of nitrogen and phosphorus discharged per inhabitant
per day.

According to the [16]. Total nitrogen N = 11 g/day, including ammonium salts —
8 g/day. Total phosphorus P = 1.8 g/day, including phosphorus phosphates — 1.44 g/day.

Average annual water consumption standards [17] per person: Qmin= 100 l/day;
Qmax = 285 I/day.

Concentration of total nitrogen in compounds is the following:

SRIM = o= #1000 = 7+ 1000 = 38,6 mg/l (1)
gmax — QI:in * 1000 = %* 1000 = 110 mg/l .

For average water consumption (150:230 I/day)(baths and local water heaters) we
receive:
SRN =~ % 1000 = 47,8 mg/l )
S = —+ 1000 = 73,3 mg/l .

Concentration of ammonium salts:

i 8
SNH, = Zo5 ¥ 1000 =28,1 mg/I (3)

8
SR = —+ 1000 = 80 mg/!l .

For average water consumption (150+230 |/day):

. 8
Slr\lnlllr}l = @ * 1000 = 34,8 mg/I (4)
max _ _© =
SNH, = 150 1000 = 53,3 mg/l

Concentration of nitrogen in other compounds (NO2; NOg) is the following:

Smin Lo, = SWin — smin = 38,6 — 28,1 = 10,5 my/l (5)
SNOXNO, = SN — SR¥ = 110 — 80 = 30 mg/l .
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For average water consumption we receive:

ST o, = 47,8 — 34,8 = 13 mgll ©6)
SNG6xNo, = 73,3 = 53,3 =20mg/l .

Concentration of ions of ammonium salts NH4*:

CRiR = —2-=36,1 mg/l )
CNE, = 0 778-102 8 mg/l.

For average water consumption we receive:

i 348
CNH, = 0778 =44, 7 mgl/l (8)
533 _
CNYL, = 0778 =68,5 mg/l .

Concentration of Kyiv subscribers in WW (wastewater) (Initialized acceptance
of WW into the city's sewerage system):

Nitrites (NO2") — 3,3 mg/I
Nitrates (NOs?) — 45 mg/l .

Let's distribute the nitrogen concentration proportionally:
Nitrogen in nitrites (NO2")

min _ —

SNo, = 10,5 prs 3(45+3 5 = 0,72 mg/l (9)
max __ 33 j—

SNO, = 30—48,3(45+3,3) = 2,05 mg/l .

For average water consumption we receive:

i 3,3
33
S]I\?S;C =20 *KIB =1,37 mg/l .

Nitrogen in nitrates (NOz):

min __ i
Sno, = 10, 52 48 3 = 9,78 mg/l (112)

Sll\lngé( = 30?3 = 27,95 mg/l .

For average water consumption we receive:

SKon = 13 % — = 12,11 mg/l (12)
max __ I
SNGy =20 %~ =18,63mg/l.
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Conversion of nitrogen into nitrite and nitrate ions:
Concentration of nitrite ions (NO>)

Rl = 0"37024— 2,35 mg/l (13)
CRex = % 6,74 mgll .

For average water consumption we receive:

cun = 003809 = 2,93 mg/l (14)
CREY = 3507 = 451 mg/l

Concentration of nitrate ions (NOs"):

Cldn = % = 43,27 mg/l (15)

27 95
CRES = 555 = 123,67 mg/l.

For average water consumption we receive:

i 12 11
CREL = 53¢ = 53,58 Mg/ (16)
max _ 18,63 _

The presence of nitrogen and phosphorus plays an important role in the biological
treatment of wastewater. Nitrogen and phosphorus as biogenic compounds are part
of living bacterial cells. With insufficient concentrations of nitrogen and phosphorus
in wastewater, there is inhibition of biological purification processes, and with their
complete absence, such processes become impossible. However, the content of total
ammonium nitrogen and phosphates in wastewater increases from year to year.
Exceeding the maximum permissible concentrations of discharge of biogenic
compounds into natural reservoirs lead to flowering and eutrophication of the
reservoir, increase in the content of biogenic and organic substances, decrease in the
level of water saturation with oxygen, the appearance of anaerobic zones in the
bottom layers, increase in water turbidity, changes in the color of water,
contamination by pathogenic microorganisms, and as a result, is an obstacle to
farming, tourism and has a threatening effect on human health. Biological methods
of wastewater treatment are becoming especially relevant, as they are economically
beneficial, easy to maintain, not difficult to operate, and certainly environmentally
safe.

Results and discussion
Exceeding the maximum permissible concentrations of discharge of biogenic
compounds into natural reservoirs leads to flowering and eutrophication of the

reservoir, increase in the content of biogenic and organic substances, decrease in the
level of water saturation with oxygen, the appearance of anaerobic zones in the
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bottom layers, increase in water turbidity, changes in the color of water to green,
yellow, brown or red, its contamination by microorganisms that get there with
sewage, including pathogenic ones [18]. After calculations we received such dates
about concentrstions of nitrogen (Table 3). When an excess amount of organic
substances accumulates in bottom silt deposits, the processes of methane, hydrogen,
hydrogen sulfide, and ammonia formation begin, which can form and be released in
the form of gas bubbles, and when dissolved in water, they have a toxic and harmful
effect on the flora and fauna of the reservoir, the quality deteriorates significantly
indicators of drinking water [19].

Table 3. Summary table of nitrogen concentrations

For average water
. The whole range .
Concentrations consumption

min max min max

N 38,6 110 47,8 73,3

NH.* 36,1 102,8 44,7 68,5

NOy 2,35 6,74 2,93 4,51

NO3 43,27 123,67 53,58 82,43

Nitrogen of ammonium salts

N- NH.* 28,1 80 34,8 53,3
Nitrite nitrogen

N- NOy 0,72 2,05 0,89 1,37
Nitrate nitrogen

N- NOs 9,78 27,95 12,11 18,63

The concentration of biogenic elements and their regime depend on the intensity
of biological and biochemical processes in the reservoir and on the amount of
biogens entering the reservoir with wastewater and surface runoff in the catchment
area. Concentrations of nitrogen and phosphorus characterize the trophicity of the
reservoir. The regime of biogenic elements is considered as an initial indicator of
potential eutrophication. Therefore, for further analysis, we have to calculate
phosphorus concentrations. The results of the calculations are presented in table 4.

Concentration of total phosphorus in effluents:

i P
Sgnn —

#1000 = -2+ 1000 = 6,31 mg/| (17)

P

max __
Spt =

#1000 = ==+ 1000 = 18,0 mg/l .

min

For average water consumption:

smin — % + 1000 = 7,83 mg/l (18)
SpX = % * 1000 = 127,83 mg/l .

Concentration of phosphorus in phosphate:

SPUn = 222+ 1000 = 5,05 mg/l (19)
SPEX = 2241000 = 14,4 mg/l .
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For average water consumption:

min 1 44

BoM = ==+ 1000 = 6,26 mg/l (20)
max — ﬂ 1000 = 9,60 mg/l .
Concentration of phosphorus in other forms (organic):
SN pr = “2o2 % 1000 = 1,26 mg/l (21)
SPEX e = “o% 5 1000 = 3,60 mg/l .
For average water consumption:
SRRy = == ¥ 1000 = 1,57 mg/l (22)
SEEX o = == % 1000 = 2,40 mg/l .
Conversion of phosphorus into phosphate ions (P0,>")
Calculation of phosphorus in phosphates:
coun = 5"’5 29 _15,49 mg/l (23)
CRE* = —=-=44,17 mg/l
For average water consumption:
i 6 26
Cpo, = o526 = = 19,20 mg/I (24)
9,60 _
Cpo, = o326 =29,45 mg/l .
Conversion of phosphorus of other forms into phosphates:
i 1,26 _
CPogopr = 052 =3,87mg/l (25)
3,60 _
CpG,opr = 032 11 04 mg/l .
For average water consumption
i 1, 57
CpO,opr = 0326 =4,82 mg/I (26)
2,40 _
CpO,0pr = 0326 =7,36 mg/l .

Conversion of total phosphorus into phosphates:

Cmin 631

= = 19,36 mg/I (27)
032

cmax = 189 _ 5551 mg.
0326
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For average water consumption:

clpin = % = 24,02 mg/l (28)
cpax = 229 _ 3681 mg/l .
0,326

Table 4. Summary table of phosphorus concentrations

Concentrations The whole range For average water
consumption
min max min max
P 6,31 18,0 7,83 12,0
P0O,>3" 15,49 44,17 19,20 29,45
phosphates
P0O,>3" 3,87 11,04 4,82 7,36
organic compounds
PO, 19,36 55,21 24,02 36,81
total phosphorus
Phosphorus phosphates 5,05 14,4 6,26 9,60
P — P0,*”
Organic phosphorus 1,26 3,60 1,57 2,40
compounds P

The content of total ammonium nitrogen in wastewater increases from year to
year. In wastewater, in the presence of oxygen, the process of nitrification occurs,
which goes almost to the end. In this way, ammonium nitrogen turns into nitrites,
and then into nitrates. The content of a large amount of nitrates in surface waters is
dangerous for health, the use of such water leads to the development of water-nitrate
methemoglobinemia — a disease accompanied by oxygen starvation of body tissues
and suppression of the activity of enzyme systems [20].

Therefore, the issue of removing nitrogen and phosphorus compounds from
polluted wastewater before discharging it into natural reservoirs and improving
existing technologies for biological wastewater treatment is urgent.

Conclusions and recommendations

The arrival of biogenic compounds of nitrogen and phosphorus in concentrations
exceeding the maximum permissible for discharge into natural reservoirs leads to
flowering and eutrophication of the reservoir, an increase in the content of biogenic
and organic substances, a decrease in the level of water saturation with oxygen, the
appearance of anaerobic zones in the bottom layers, an increase in water turbidity,
changes in the color of water, its contamination by pathogenic microorganisms, and
as a result is an obstacle to farming, tourism and has a threatening effect on human
health.

In this article we calculated concentrations of biogenic compounds dischared into
water bodies and analyzed main pollutants of water contamination. Water quality is
affected by both point and nonpoint sources of pollution in rural and urban areas.
Some of these sources include sewage discharge, industrial discharge and
agricultural run-off. The concentration of biogenic elements and their regime depend
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on the intensity of biological and biochemical processes in the reservoir and on the
amount of biogens entering the reservoir with wastewater and surface runoff in the
catchment area. The issue of soil water contamination by biogenic elements is
extremely acute, especially for regions where there are no centralized water supply
systems. The population uses ground water for drinking, which accumulates on the
first waterproof layer. Exceeding the maximum allowable concentrations of the
content of biogenic elements and, first of all, nitrate compounds in groundwater leads
to the risk of diseases in the population.

Wastewater treatment requires special treatment facilities and units with the help
of which polluting impurities are isolated, disinfected or neutralized. Domestic
wastewater is cleaned by mechanical and biological methods. Industrial wastewater
is treated together with domestic wastewater, but if the concentration of pollutants
exceeds the permissible level or the wastewater contains highly toxic substances,
then such water is pre-treated at the treatment facilities of the relevant enterprises
and institutions and only after that it is discharged into general treatment facilities.
Before discharging treated wastewater into reservoirs, they must be disinfected.
Mechanical cleaning serves to remove insoluble substances from wastewater. Water
filtration is used to retain the smallest insoluble particles of pollutants that are in a
suspended state. For this, sand and gravel filters or special nets are used. Wastewater
purification from mechanical impurities is also carried out with the help of a
hydrocyclone — a unit that, in the process of rotating a water tank due to the action
of centrifugal forces, removes suspended particles of pollutants from water
(centrifugation).

Another important method of cleaning wastewater from biogenic compounds is
the microalgae cleaning method.

There is also a need to develop innovative methods of wastewater treatment.

In the futher studies, we plan to investigate the methods of handling
concentrations of biogenic compounds in water bodies, as well as the impact and
methods of processing organic waste.
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C. lllamancwbkuii, JI. [TaBaiox, O. l'opbayoBa, B. Penera
AHAJII3 KOHIEHTPAIINM BIOTEHHUX CHOJYK, IO CKHIAIOTHCS
Y BOJIOMMH 3 KOMYHAJIbBHUMHU CTIYHUMHU BOJAMHA

AHoTtamis. Y mid crarti Oyno TpoaHai30BaHO BIUIMB IiJABUINEHOI KOHIIEHTpAIil
OlOreHHHX EJIEMCHTIB, a TaKOX IIJBUIICHOI TEMIIEpaTypu Ha YACTOTy Ta BEIUYHHY
PO3MHOXEHHS LiaHOOaKTepiil. MeToro Oyyio BUSIBJICHHS OCHOBHHX IPHYHMH IIOT'aHOI SIKOCTI
BOJIM B TIOBEPXHEBHX BOJOHMAax YKpaiHU MOPIBHSAHO 3 KpaiHaMu €BPONH, a TAKOX BIUIHB
HA/IXOJDKCHHS KOMYHAJIbHHUX CTIYHHX BOJl Y BOJAONMHM Ha SIKICTh BOJM B HUX. [loka3aHo, 110
3a0pyaHCHHS OIOTCHHUMH e€JeMEHTaMu (CIoMykamMu a3oTy Ta Qocdopy) € onHien 3
TOJIOBHUX TPUYHMH HE3aJOBUTBHOI SKOCTI Bomu BogHUX 00’ekTiB. Ile, y cBoro depry, €
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NPUYMHOIO 1701 HU3KM TakKUX mpoOieM, sK 3MiHa O10JIOTIYHOI PI3HOMAHITHOCTI 1
MIPOJYKTUBHOCTI BOJIOWM BHACIIJIOK €BTpodiKamii MpiCHOBOJHUX Ta MOPCHKHX €KOCHCTEM,
MIONIMPEHHS 3aXBOPIOBAHb, TOB’S3aHUX 3 HE3aIOBUIBFHOIO SKICTIO MUTHOI Boau. OmHUM 3
TOJOBHUX JDKEpel HAAXOKEHHS OIOTeHHHMX eJeMEHTIB y IIOBEpXHEBI BOJOWMH €
KOMYHaJIbHI CTi4HI BOAW. baraTopidHi cHocTepekeHHS 3a CKJIAQJOM CTIYHHUX BOJ
KOMYHAQJIBHUX CHCTEM KaHai3amii CBiA9aTh Ipo Te, 0 KOHIICHTPalis 010TeHHIX eJICMEHTIB
y HEX MO>ke OyTH pi3HOI0. Lle BennKoio Miporo 3aJeXuTh Bil JKepern HaAXOKEHHS CTOKIB.
B 3aranpHi#l KiTBKOCTI CHONYK a30Ty Ta Gocdopy, Mo HaIXOAIATh y CTIdHI BOIH, 3HAYHE
MiCIle 3aiiMa€e TOCIOJapchKa [isUTHHICTh MEIIKAHINB CemiTeOHuX Teputopiid. JlocBin
CBIJIUUTb, 1110, HE TUBJISIYUCH HAa PIBEHb 3a0€3MCUCHOCTI BOJAONOCTAYaHHIM, 3arajibHa Maca
010TeHiB, [0 HAJIXOAThH Y KaHATI3aIliiHY CUCTEMY BiJl OJTHOT'O MEIIIKAHIISI 3a IIEBHUH MEPioj
yacy, € TocTiiiHOl. Pa3oM 3 TuM, BpaxoBylunm TOW (hakT, MO0 BOI03a0E3MEUYCHICTh
MEIIKAHIIB € PI3HOI0, KOHLEHTpAIlisl O10TeHIB y CTIYHMX BOAAX TaKoX OyJe pi3HOIO uepes
pizHe po30aBiieHHs. Po3paxyHKOM I[OKa3aHO, MO JUIS YChOIO HOPMATHBHO MOJXJIMBOTO
niamazoHy piBHIB BomocmokuBaHHA (Bim 100 mo 285 1n/mo0y Ha OFHOTO MEIIKAHIIA)
KOHIIEHTpAIis] 010r€HHUX SIEMEHTIB Y CTIYHUX BOJIaX MOXKE CTAHOBHTH: 3araIbHOTO a30Ty —
Bix 38,6 mo 110 mr/m; amoHiitHoTO a30Ty — Bix 36,1 no 102,8 mr/m; HiTpuTiB — Bix 2,35 o
6,74 mr/m; HiTpatis — Bix 43,27 no 123,67 mr/m; 3aransaoro ocdopy — Big 6,31 mo 18 mr/m;
¢docdariB — Big 15,49 no 44,17 mr/ir; oprarianoro ¢pocdopy — Bix 1,26 no 3,60 mr/i.

KurouoBi ciioBa: 3a0pyaHeHHS; OIOTCHHI elIeMEHTH; eBTPOdIKaIlisl; CTIYHI BOIM; IKICTh
BOJHU
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