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REVIEW OF METHODS OF WASTEWATER TREATMENT FROM COMPOUNDS
OF DIFFERENT NATURE AND GENESIS. ENVIRONMENTAL ASPECTS

Environmental pollution has a negative impact on natural resources, including water bodies. Wastewater can easily
infiltrate into the soil and even into the liquid supplied to residential and public buildings. Wastewater treatment is
required to improve the environmental conditions. There are various ways to remove pollution from wastewater.

Type of pollution affects the choice of method of wastewater treatment. Often combined methods are used to
achieve the best result. The main methods of wastewater treatment: mechanical — used to remove insoluble impurities;
biological — liquid purification is carried out without the use of chemicals; biochemical — along with chemical reagents,
microorganisms that feed on pollutants are used,; chemical — used to remove various acids and alkalis from the effluent;
physical-chemical — includes several methods of removing contaminants. Before using a particular method of sewage
treatment, it is necessary to analyze the wastewater.

Mechanical methods of wastewater treatment consist in removing insoluble and partially colloidal insoluble and
partially colloidal impurities from the water. Waste contained in wastewater (paper, rags, bones, various industrial
wastes, etc.).

Chemical methods of wastewater treatment include the following neutralization, oxidation, and reduction. Chemical
treatment can be used as a preliminary stage of biological treatment or as a subsequent treatment method. Both chemical
and physicochemical treatment are used only in industrial conditions and require preliminary mechanical cleaning.
Chemical purification reduces the amount of insoluble pollutants by up to 95 % and soluble pollutants up to 25 %.

Biological methods are considered the main way to treat wastewater from the oxidation of organic impurities. They
are based on biological oxidation, which allows to filter wastewater from various organic substances. These substances
cannot be removed from wastewater mechanically. Biological oxidation is carried out with the help of a community of
microorganisms (biocenosis), which includes many bacteria, protozoa and some highly organized organisms such as
algae, fungi, etc. Rarely used for wastewater from machine-building enterprises.
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OIJISAA METOAIB OYMIIEHHS CTIYHHUX BO/JI BIJI CIIOJIYK PI3HOI IPUPOJU TA TEHE3HUCY.
EKOJIOTTYHI ACIIEKTH

3abpyonenns HABKOMUUWIHBLO2O Cepedo8ULa HE2AMUBHO BNIUBAE HA NPUPOOHI pecypCl, 8 MOMY YUCI Ha B00HI 00 'ekmu.
Cmiuni 600U MONCYMb JIe2KO NPOHUKAMU 8 TDYHMN | HAGIMb Y PIOUHY, U0 NOOAEMBCS 8 HCUMI0BT MA SPOMAOCHKI 0Y0i6ili.
Ouuwyenns cmiunux 800 HeoOXioHe 0 NOAINUEHHSl eKOOSTYHUX YMO08. IcHytomb pisHi cnocobu gudanents 3a0pyoHeHsb
31 CMIYHUX BOO.

Tun 3a6pyoHenHs: 6nIUBac HA BUOIP MeMOJY OYUULEHHSL CMIYHUX 800. acmo 015 00CACHEHHs HAUKPAu020 pe3yibmany
BUKOPUCTNOBYIOMb KOMOIHO6aH] Memoou. OCHOBHI Memoou OUUWeHHs CIIYHUX 800. MEXAHIYHUL — GUKOPUCMOBYEMbCA
0151 BUOANEHHA HEPOIUUHHUX OOMIULOK, OION02IUHULL — OUULYeHHS PIOUHU 30TUCHIOEMbCA Oe3 3ACMOCYBAHHSA XIMIUHUX
peacenmig; OIOXIMIUHUL — NOPAO 3 XIMIYHUMU peazeHmMAMU BUKOPUCOBYIOMbCA MIKPOOPLAHI3MU, AKI XapuyrombCs
300PYOHI08AYUAMU, XIMIYHUL — BUKOPUCMOBYEMbCS OISl BUOANCHHS 31 CIMOKI8 PI3HUX KUCAOM I 1y2i8; (i3uKo-XiMiunuil —
8KIOYAE 8 cebe Kinbka mMemodie suoanients 3a0pyouens. Ileped 3acmocy8antsim moeo uu iHu020 Memoody O4uyeHHs
CMiuHUX 8600 HEOOXIOHO npoecmu IX aHais.

Mexaniuni Memoou ouuwjeHHs CMiYHUX 600 NONA2AIOMb Y GUOANIEHHI 3 600U HEPOIYUHHUX | YACTNKOBO KOJIOIOHUX
HEPO3UUHHUX | HACMKOBO KONOIOHUX OomiwoK. Bioxoou, wo micmamecs y cmivnux 600ax (nanip, 2anuipku, Kicmku, pisHi
NPOMUCTIOBT 8i0XOOU MOUL0).

Ximiuni memoou ouuwjeHHs CMIiYHUX 600 GKII0YAIOMb HEUMpAanizayiio, OKUCLeHHs ma Bi0HOGNeHHA. XiMmiyHe
OUUWEHHSI MOdICE BUKOPUCMOBYBAMUCS 5K NONEpeOHitl eman OION02IYH020 OHUWeHHs ab0 SIK HACMYNHUL Memoo
ouuugenHs. Ak ximiune, max i OizuKo-XiMiuHe oUW eHH s 3ACMOCOBYIOMbCS MIIbKU 8 NPOMUCTIOBUX YMOBAX I BUMAAIOMb
NnONepeoHbo20 MeXaHiuHo20 oUW eHHs. XiMiune ouUuuenHs 3MeHULYE KITbKICMb HepO3ZYUHHUX 3a0pyoniosayis 0o 95 %,
a po3uunHux — 00 25 %.

bionoziuni memoou e8asicaromscs 0CHOBHUM CHOCOOOM OYUUJEHHS CIIYHUX 800 8i0 OKUCIEHHS OP2AHIUHUX OOMIUOK.
Bonu 3acnosani Ha 6GIoN0STHHOMY OKUCLEHHI, sIke 00380/I€ Qinempysamu Cmiuii 600U 6i0 PISHUX OP2AHIYHUX PEHOBUH.
Li pevosunu HemodCIUBO SUOANUMU 3i CMIYHUX 600 MeXaHiuHum uuisaxom. bionociune okucienus 30iicHIOEMbCS
3a 00NOMO20I CHIIbHOMU MIKpoopeanizmie (bioyenosy), axa exmouac b6azamo 6axmepi, HAUAPOCMIUUX I OesKUX
BUCOKOOP2AHI308AHUX OP2AHI3MIE, MAKUX 5K 6000pocmi, epubu mowo. Pioko euxopucmogyemvcsi 0 CMIYHUX 800
MAWUHOOYOIBHUX NIONPUEMCTNS.

Knrouoei cnosea: cmiuni 600u, HABKOIUWHE cepedosulye, MEXAHIYHI Memoou, XiMiuHi Memoou, 0iono2iuni memoou.

Statement of the problem

Environmental pollution has a negative impact on natural resources, including water bodies. Wastewater can eas-
ily infiltrate into the soil and even into the liquid supplied to residential and public buildings. Wastewater treatment is
required to improve the environmental conditions. There are various ways to remove pollution from wastewater. The
activities of many industries lead to wastewater pollution [1]:

— petrochemical and oil refining industries;

— metallurgy and mining industry;

— chemical and pulp and paper industries;

food processing plants and a number of other industries.

Huge harm to wastewater is caused by improper use of fertilizers and pesticides in agriculture. Some compounds are
very difficult to remove from wastewater, including surfactants contained in synthetic detergents.

Radioactive contaminants pose a great danger. These impurities appear during the processing of nuclear fuel, violation
of uranium ore purification technology and in several other situations.

Analysis of recent research and publications

Wastewater pollutants can be categorized into three large groups [2-4].

1. Physical — sand, clay, silt, sludge, sludge, suspended solids, radioactive elements. Organoleptic pollutants affect
the color and odor of the liquid.

2. Biological — yeast and mold fungi, lignin and algae, various pathogens.

3. Chemical — acids and alkalis, oil and petroleum products, salts and phenols, dioxides and pesticides, heavy metals,
ammonium and nitrite nitrogen, SPABs.

Thermal pollution of wastewater is less common. When high temperatures of process water mix with cooler masses,
the chemical and gas composition of wastewater changes. This carries the danger of multiplication of anaerobic bacteria,
the release of poisonous gases — methane and hydrogen sulfide, the growth of hydrobionts. Type of pollution affects the
choice of method of wastewater treatment. Often combined methods are used to achieve the best result. The main methods
of wastewater treatment [5, 6]:

— mechanical — used to remove insoluble impurities;

— Dbiological — liquid purification is carried out without the use of chemicals;

— biochemical — along with chemical reagents, microorganisms that feed on pollutants are used;

— chemical — used to remove various acids and alkalis from the effluent;
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— physical-chemical — includes several methods of removing contaminants.
Before using a particular method of sewage treatment, it is necessary to analyze the wastewater.
Purpose of the study

The purpose of the study is to analyze the literature on wastewater treatment methods of different nature and genesis,

as well as to establish the environmental aspects of water treatment methods.
Presentation of the main research material

Methods of wastewater treatment are divided into mechanical, chemical, physicochemical and biological, and when
these methods are used together, they are called combined. The choice of approach depends on the type of pollution and
its harmfulness. Methods for treating contaminated industrial water can be divided into several groups: mechanical, phys-
ical, physical-mechanical, chemical, physical-chemical, biological and integrated methods [7-9].

Mechanical methods of wastewater treatment consist in removing insoluble and partially colloidal insoluble and par-
tially colloidal impurities from the water. Waste contained in wastewater (paper, rags, bones, various industrial wastes,
etc.) are collected in the grates in advance. Mechanical cleaning allows removing up to 60-75 % of insoluble contami-
nants from domestic wastewater and up to 95 % from industrial wastewater. Many of them are valuable pollutants used
in production [10].

Grids and nets are used for filtration, and there is also a process of filtration of coarse dirt (bags, rags, plastic, large
things and objects). The cleaning device works by installing a special mesh that traps large particles of dirt. Then the
purified water enters the fine mesh, and small particles of dirt are trapped in it. Finally, microfilter removes particles and
insoluble substances [11-14].

Chemical methods of wastewater treatment include the following neutralization, oxidation, and reduction. Chemical
treatment can be used as a preliminary stage of biological treatment or as a subsequent treatment method. Both chemi-
cal and physicochemical treatment are used only in industrial conditions and require preliminary mechanical cleaning.
Chemical purification reduces the amount of insoluble pollutants by up to 95 % and soluble pollutants up to 25 % [15].

Neutralization is a method of purifying contaminated water that can be to return to normal pH (6.5-8.5). This process
neutralizes acids and alkalis and turns them into safe substances. When treating wastewater from industrial enterprises
must deal with such contaminants. Even if acidic wastewater is mixed with alkaline wastewater, it can be neutralized by
simply by mixing them. To neutralize acidic water, alkaline waste, caustic sodium, soda, chalk, and limestone. To achieve
this method, companies install filters and various devices to achieve this method [16-18].

The main methods of neutralization include:

— mixing acid and alkaline liquids;

— introduction of reagents;

— filtering of acidic wastewater with the use of neutralizing substances;

— alkaline dissolution of gases;

— introduction of ammonia solution into acidic wastewater.

After oxidation, pathogenic microorganisms die. This method is used when the removal of pollutants by mechanical
means or changing the composition of wastewater is not enough. Advocacy does not give the desired does not give the
desired results. The active reagents are ozone, chlorine, potassium dichromate, pyrolusite, calcium chlorate and oxygen.
The use of chlorine additionally dechlorinates the water. Although ozonation is an advanced technology, it is very expen-
sive. In addition, ozone is an explosive substance if it is present in large quantities [19].

The reduction process can neutralize compounds such as chromium, mercury, arsenic, and some other easily recov-
erable elements. The reagents used are sulfur dioxide, sodium hydrosulfite, hydrogen, and ferrous sulfate. Among the
methods of wastewater treatment, biological methods play an important role, based on the application of the laws of
biochemical and physiological self-purification of rivers and other water bodies. There are several types of biological
equipment for wastewater treatment: biofilters, biological tanks and aerotanks [20].

In a biological pond, all living organisms of the lake participate in wastewater treatment. Aerotanks are large rein-
forced concrete tanks. The active sludge of bacteria and microscopic animals is the treatment element here. All these
living beings evolve intensively in aeration tanks, influenced by the organic content of wastewater and the excessive pro-
portion of oxygen that enters the structure by the incoming air stream. Bacteria stick together in flakes and begin to release
flakes and begin to secrete enzymes that mineralize organic waste. The sludge with flakes becomes sediment at a high rate,
by separation from the water that has been purified. The following list is provided: infusoria, amoebae, flagellates, rotifers
and possible similar small organisms, eat bacteria that do not have the ability to stick together in flakes, make the actual
bacterial consistency of the sludge younger [21].

Before biological treatment, wastewater is subjected to mechanical treatment, and afterwards to remove pathogenic
bacteria and chemical treatment, chlorination with non-solid chlorine or it is also possible to use bleach lime can also be
used. Other physical and chemical methods are also used for disinfection (ultrasound, electrolysis, ozonation, and others)
[21]. The biological method demonstrates significant results in the treatment of municipal wastewater. It is also used to
treat waste from oil refineries, pulp and paper industry and artificial fiber production [22].
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Wastewater filtration in various institutions and enterprises has the following list of implementation:

— filtration of wastewater using special treatment facilities of the plant/enterprise;

— filtration of wastewater, following contamination at the plant, and then at municipal wastewater treatment plants
and then discharged into water bodies;

— non-continuous treatment of water and institutional or industrial solutions at local treatment facilities according
to the time specified by time, after which they are sent for regeneration, after regeneration are returned to circulation and
only after the possibility of the possibility of non-regeneration is determined, they are averaged and transferred for pro-
cessing for planting and utilization.

Biological methods are considered the main way to treat wastewater from the oxidation of organic impurities. They
are based on biological oxidation, which allows to filter wastewater from various organic substances. These substances
cannot be removed from wastewater mechanically. Biological oxidation is carried out with the help of a community of
microorganisms (biocenosis), which includes many bacteria, protozoa and some highly organized organisms such as
algae, fungi, etc. Rarely used for wastewater from machine-building enterprises [23].

Conclusions

Type of pollution affects the choice of method of wastewater treatment. Often combined methods are used to
achieve the best result. The main methods of wastewater treatment: mechanical; biological; biochemical; chemical;
physical-chemical.

Mechanical methods of wastewater treatment consist in removing insoluble and partially colloidal insoluble and par-
tially colloidal impurities from the water. Waste contained in wastewater (paper, rags, bones, various industrial wastes, etc.).

Chemical methods of wastewater treatment include the following neutralization, oxidation, and reduction. Chemical
treatment can be used as a preliminary stage of biological treatment or as a subsequent treatment method.

Biological methods are considered the main way to treat wastewater from the oxidation of organic impurities. They
are based on biological oxidation, which allows to filter wastewater from various organic substances. These substances
cannot be removed from wastewater mechanically.
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