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INCREASING THE LUBRICANT RESOURCE BY DEVELOPING A DEVICE FOR ITS
CLEANING

Ludmila Shvets, Candidate of Technical Sciences, Associate Professor
Vinnytsia National Agrarian University

IBensn JIrommuiaa BacuiiBHa, K.T.H., JOIICHT
BiHHMIBKWI HAIlIOHATBFHINA arpapHAN YHIBEPCUTET

Agricultural production is one of the main consumers of oil products. The enterprises of the agro-
industrial complex of Ukraine annually consume about 7 million tons of produced diesel fuel and about
1.0 million tons of motor oil. An average farm in the central zone consumes up to 1,200 tons of diesel fuel,
600 tons of gasoline, and 60 tons of curtain oils per year, of which at least 80% goes into the category of spent
petroleum products of various groups.

As a result of the intensive growth of the fleet of internal combustion engines, as well as increased
attention to economic and environmental factors, the task of saving and rational use of fuel and energy, raw
materials and other material resources is becoming increasingly acute for the national economy.

It is known that one of the ways to increase the level of supply of agricultural production with motor
oils is their repeated use after the restoration of some quality indicators that have deteriorated as a result of
their use in the operation of auto-tractor equipment.

The repeated use of oils allows you to increase their service life, reduce irreversible losses and reduce
the shortage of oil supplies to farms. However, the rate of use of recovered oils remains at a low level. Thus,
in the country as a whole, the annual discharge of used oils amounted to 0.9 million tons, and only 0.15 million
tons were regenerated, which is about 16% of the collected volume.

The proposed device can be used within the framework of the initiative topic "Investigation of ways to
optimize the parameters of the technological process for the production of fatty acid esters for diesel biofuel”
(state registration number: 0122U002187 dated 30.03.2022), and investigated under the initiative topic:
"Investigation of the influence of the bioethanol component of the fuel mixture on the parameters operation of
a gasoline injection engine" (state registration number: 0122U00213 dated 30.03.2022).

Key words: maintenance, cleaning, oil change, energy-saving technologies, oil, fuel.

Fig. 1. Table 2. Ref. 8.

1. Problem formulation

It has been established that partially regenerated oils, that is, only cleaning from coarsely dispersed
mechanical impurities, water and fuel fractions, have low stability and cannot, without improving their quality,
be used to the full extent in the engines of auto-tractor machinery. Solving the problem.

In order to improve the quality of intermediate oil purification and the possibility of its direct application,
it is necessary to develop advanced technologies and technical means that would allow to bring purified oils to
the level of fresh commercial lubricants, in the conditions of agricultural enterprises of various levels.

The oil's ability to reduce energy costs for friction and wear is the most important operational property.

It was established that highly dispersed oxidation products in used lubricants at a certain concentration
reduce the coefficient of friction and wear, while ensuring good stability of technological properties during
storage and operation.

The working hypothesis of the problem is to predict the possibility of improving the oil purification
technology based on microfiltration through ceramic semipermeable membranes, which would ensure the
production of oils with stable anti-wear and anti-friction properties by maintaining a rational concentration of
highly dispersed oxidation products in them.

2. Analysis of recent research and publications

It is known that contamination of lubricants occurs both as a result of their impact from the outside
and as a result of changes in the carbohydrate composition of oils. These processes begin when oil is produced
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at oil refineries and continue at all stages of its transportation, storage and operation. They can be classified
into two main types: production and operational.

Studies show that used in the exploitation of - Mr. Technically, commercial diesel oils can contain up
to 0.14% (by mass) of impurities, and tractor oils under the same conditions - up to 0.28% (by mass) [1].

The results of the microscopic and spectral analysis of impurities, carried out on DS-11 and DS-8 oils,
show that the oil supplied for refueling machines and mechanisms contains many particles of impurities larger
than 50 pm in size. In the tanks of oil storage facilities, the number of such contaminants can exceed 1000 in
1 dma3 (table 1), and a significant proportion of silicon and aluminum compounds in them (table 2) indicates
the high abrasiveness of the oils used.

Vol. 121,No 2 /2023

Table 1
Content and granulometric composition of pollutants in diesel lubricants
Impurity The average number of particles, by size, thousands of pieces/cubic dm
Lubricant | content

brand % (by 1-5 5-10 10-15 15-20 20-30 30-40 40-50 50...

mass)

DS-11 0,01 15,8 8,4 3,9 2,1 11 0,3 0,2 0,01

DS-11 0,014 17,4 12,3 2,0 1,0 0,8 0,2 0,02 0,005

DS -8 0,110 863,7 97,2 30,2 13,9 7,5 0,97 0,8 1,15

DS -11 0,112 974,5 849,2 24,5 74,2 16,3 4,1 1,7 2,9

Table 2
Characteristics of the ash part of engine oil contamination
. Impurity Content in sizes 10-4 %

Lubricant content % (by .
brand mass) Fe Cu Pb Fl Si
DS-11 0,137 Traces 0,2...04 0,04 Traces 1,5...2,0

AKp -10 0.080 - 0,12 - 0,5 2,3
DS -11 0,100 - 0,7...0,9 - Traces 1,7
DS-11 0,115 Traces 0,25 0,02 0,12 14...22

AKp -10 0,125 Traces 0,17 - 0,32 1.4...2,5
DS -11 0,103 - 0,1..0,2 - 0,13...0,3 2,4

During the operation of oils in engines, their quantitative and qualitative changes occur continuously.
These changes are the result of chemical and physical processes. Along with solid impurities in motor oils,
there is water, in the presence of which the process of changing the properties of oils proceeds particularly
intensively and plays a decisive role in the stability of the oil.

Thus, in the presence of moisture, the concentration of impurities in the oil can decrease to 50-60% of
the original [2]. The mechanism of precipitation of impurities from oil in the presence of water boils down to
the fact that alkalinity carriers - carbonates - are the catalyst of this process, and with the increase of crystals,
the carbonates of the corresponding metal undergo sedimentation. These processes cause turbidity of
commercial lubricants and a decrease in their stability, aging of the oil, as well as its external contamination
during operation.

Aging of oil in the engine is a complex complex of physical and chemical processes, various factors
closely related to each other. The main ones are the following. Qil oxidation that occurs under the influence of
air oxygen and high temperature. Products of oxidation and polymerization of oil hydrocarbons can be liquid,
semi-liquid and solid products, part of which can be soluble in oil, and the other part will replenish the amount
of insoluble impurities.

Oil contamination with insoluble impurities, which are formed from solid hydrocarbon particles (soot)
due to incomplete combustion of fuel, from solid and liquid products of oil oxidation formed during interaction
with impurities, from wear products and pollution coming from the surrounding environment (water, sand, dust).

Pollution due to the consumption of impurities, which is reflected in the reduction of oil alkalinity as
a result of the neutralization of acidic products, as well as in the consumption of impurities for the dispersion
of carbohydrate particles.

The formation of aging products in the oil creates leaks in various areas of the engine, but the most
intense occurs in the area of the piston rings, where the oil film is exposed to high temperatures, air oxygen
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and fuel combustion products. In this zone, the oil undergoes deep thermal destructive decomposition, which
leads to an increase in the contamination of the oil with insoluble impurities. Their accumulation in oil can be
considered mainly as a physical process. The main source of formation of insoluble impurities is soot, wear
products, dust and others. The chemical processes of oil aging include neutralization of acidic compounds with
impurities (reduction of oil alkalinity) to oil oxidation [3]. The speed of these processes depends on the
concentration of reactants and changes during engine operation. The most important process is the reduction
of alkalinity as a result of the neutralization of acidic compounds (sulfur fuel combustion products), which
determines the intensity of wear and the amount of carbon deposits in the engine.

The essence of the neutralization process is that sulfur oxides in the presence of water give sulfuric and
sulfuric acid, and also interact with oil hydrocarbons and their oxidation products, forming sulfonic acids. The
content of compounds of chemical interaction (oxidation, neutralization, etc.) in the oil depends on the initial
concentration of reaction products, the presence of inhibitors or neutralizing impurities, temperature and pressure.
As a result of the aging process, the composition of the oil changes, because the content of useful impurities
decreases, the concentration of insoluble and soluble oxidation products and negative impurities increases.

A change in oil composition leads to a change in its quality indicators. Indicators characterizing
negative properties (such as the content of insoluble impurities, acidity) increase as the oil ages. Indicators that
characterize the positive properties of the oil, such as alkalinity, which gives potential, etc., decrease with
aging. Some indicators, for example, thermal oxidation stability, practically do not change or change very little
during the aging process of the oil [2, 4].

The described changes in oil composition show only the qualitative side of the oil contamination
process. However, it should be borne in mind that the sum of all types of oil contamination is only a small part,
and the rest (at least 85%) of carbohydrates remains unchanged in its composition. It is this circumstance that
allows us to raise the question of the possibility of effective cleaning of used oil and its further use for its
intended purpose. The formation of aging products in lubricating oil significantly affects the wear of friction
surfaces of engine parts. It is known that micro wear is externally manifested as abrasion. It can be caused by
various reasons. The presence of minor abrasion most often does not interfere with the operation of parts, and
in the initial period of operation, it is even necessary for the parts to be adjusted.

Micro-wear should be considered a normal type of wear that is inevitable in cases where liquid
lubrication cannot be provided. Micro wear is manifested in the form of significant damage to friction surfaces,
which irreversibly damages them and causes the part to fail. The exception is the initial stages of some types
of microwear, when the damage is minor and does not develop further. Friction and wear processes have a
significant impact on oil microcontamination. Studies by Maslennikov M.M. and Rappoport M.S. have shown
that a significant portion of engine power loss is due to friction of the sealing rings against the cylinder walls.
The process of oil contamination is also the most intense in this.

Friction in boundary lubrication is also determined by the tendency of the contacting materials to
adhere to a number of actual microcontacts along the tops of individual microbumps, where the boundary
lubrication layer can be destroyed. In these places, dry friction of oxide films or even juvenile surfaces can
occur. The boundary layer is formed as a result of the interaction of the active elements of the lubricant with
the metal of the friction surface. The active components of the lubricant are impurities introduced into it,
microparticles of technological origin, oxidation products, etc.

Engine oils can be restored by chemical, physical-chemical and physical methods.

Chemical methods are based on the interaction of substances that contaminate engine oils and reagents
added to these oils. As a result of the ongoing reactions, compounds are formed that can be easily removed
from the oil. Chemical cleaning methods include: acid cleaning, alkaline cleaning, drying with calcium
compounds, drying and reduction with metal hydrides. The use of chemical cleaning and clarification methods
allows the removal of asphalt resinous, acidic, and some heterorganic compounds, as well as water from oils.
These methods are widely used in industrial oil recovery plants. Chemical oil purification requires
sophisticated technological equipment and chemical reagents, and therefore these methods are not widely used
for the regeneration of relatively small amounts of oil in agricultural enterprises [5].

Physical and chemical methods are based mainly on the use of coagulants.

Physical methods of oil purification include filtration and high-voltage force fields. These methods
allow removing solid particles, water microdroplets, and partially resinous and coke-forming substances from
oils. The main types of equipment used in the purification of oils in a force field are as follows:

- centrifugal (hydrocyclones and centrifuge);

- electric (high-frequency and electrostatic);
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- magnetic (permanent magnet electromagnet);

- vibration (mechanical and ultrasonic);

- combined.

It is known that high-voltage force fields can be achieved with centrifugal, ultrasonic, and magnetic
cleaners of various designs [3, 7]. In centrifugal cleaners, solid particles of contaminants are separated from
the oil by centrifugal forces. Depending on the rotor speed, centrifuges are divided into low-speed (5000-10000
rpm), high-speed (10000-20000 rpm) and ultracentrifuges (rotation speed over 20000 rpm). The most widely
used centrifuges are hydrojet-driven centrifuges, operating on the principle of a segner wheel, where the rotor
rotation is caused by jet forces and flows from the lubrication nozzles. These centrifuges are characterized by
high rotational speeds and ease of maintenance.

When using a mechanical drive, higher centrifuge rotation speeds are achieved, but their design is
more complex. Pneumatic and gas-driven centrifuges are still under research.

During centrifugal cleaning, all highly dispersed particles cannot be removed from the oil. Therefore,
G.1. Bremer introduced the concept of the so-called centrifugation limit, characterized by a critical particle size
below which there is practically no deposition of particles on the rotor walls.

The fineness of purification for high-speed centrifuges (for inorganic particles) reaches 1 micron.
Therefore, when using high-speed centrifuges, organic contaminants remain in the oil, causing the formation
of varnishes and engine carbon deposits. Ultracentrifuges remove almost all micro-impurities, but the
complexity of their manufacture limits their use for massive oil cleaning. They are widely used as laboratory
installations for the study of oil contamination.

Different types of filters are also used for oil purification. They are divided into surface and deep filters
based on the method of separating contaminants.

Surface filters retain particles of the dispersed phase on the surface of the filter element. Such filters
act as a sieve, i.e., they retain only those particles whose linear dimensions are larger than the dimensions of
the boundary channels of the filter element [6].

The following types of filters are used for oil filtration: mesh, slotted, cloth, cardboard, and paper.

Strainers, which are metal mesh filters, are used as pre-filters. The fineness of purification is 20-
200 microns. The disadvantage of these filters is their low fineness of cleaning.

Slot filters are used as coarse filters. The fineness of purification ranges from 20-125 microns. The
fineness of cloth filters is 8-50 microns; during operation, they lose their mechanical properties under the
influence of acidic substances in the lubricant. The hydraulic resistance of such filters increases as the pores
become clogged.

The fineness of cardboard filters is 1-50 microns. Their disadvantage is the insufficient degree of
purification and the impossibility of their regeneration, as well as low mechanical properties. Paper filters have
similar disadvantages. In addition, they can operate only in a narrow temperature range.

Deep filters, having filter elements of considerable thickness, retain contaminant particles not only on
the surface but also in the thickness of the filter element. This type of filter has a relatively small liquid inlet
area. There are the following types of deep filters: made of fibrous and granular materials; ceramic; metal-
ceramic; and porous synthetic materials.

Filters made of fibrous and granular materials are made in the form of containers made of fabric or
metal filled with filter material. The fineness of these filters is low and ranges from 12-30 microns.

Ceramic filters are made of porous ceramics. The fineness of filtration depends on the grain size of the
filler and ranges from 0.1-100 microns. Their disadvantage is the possibility of washing out abrasive particles
of the material by the liquid flow. Metal-ceramic filters are made using powder metallurgy methods from
metal, metal-ceramic and synthetic powders. Depending on the size of the powder particles and the
manufacturing technology, their filtration fineness is 0.1-100 microns. These filters are characterized by high
mechanical strength and heat resistance, and can be recovered by countercurrent cleaning [8].

4, Aim of the researches

The goal is to improve the technology of cleaning used oils in the conditions of an agro-industrial
complex and to develop a device for cleaning motor oils in the conditions of small agricultural enterprises.
Lubrication cleaning with the use of cheap means and devices is currently an urgent issue of saving means,
since hostilities are taking place in Ukraine and the place of saving is occupied by an important spectrum of
the economy.
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5. Results of the researches

The microfiltration process is the main one among the existing engine oil regeneration technologies.
Thus, the French company Gothal has developed the Tejelub method of regenerating used oils. The oil is first
subjected to centrifugal cleaning from coarse mechanical impurities and free water, then either heated to
remove water and easily boiling fractions that got into the oil during its operation (gasoline, diesel fuel,
solvents, etc.). Next, the oil is treated to remove impurities, and the substances dispersed in the oil, mainly
metals, are precipitated as oil sludge and removed by repeated centrifugation. The oil is then subjected to
microfiltration through porous filter elements made in the form of hollow ceramic cylinders at a temperature
of over 300°C and a pressure of 2 MPa. During microfiltration, the oil is purified from resinous substances,
asphaltenes, varnishes, carbon deposits, etc. The particles deposited on the porous surface are constantly
removed from the surface by the oil flow created by a centrifugal pump included in the circulation circuit.
Microfiltration performance depends on the system pressure and lubricant temperature. After microfiltration,
the lubricating oil enters a heating device and a reactor, where it undergoes catalytic hydrogenation. This
process produces cracker gas that can be used for combustion in the plant's tube furnaces, and heavy
carbohydrates are hydrogenated. The last stage of the regeneration process is the distillation of the resulting
lubricating oil under vacuum to separate it into three viscosity fractions. The lubricant obtained as a result of
this treatment is similar to fresh lubricants and can be used without restrictions. The amount of recovered
grease from the original raw material can exceed 70%.

The Japanese company Kawakami has developed an automatic unit for fine lubricating oil cleaning.
The unit is connected to the oil system and purifies lubricating oil with a fineness of 0.02-0.1 microns using
membrane filter materials. A distinctive feature of the unit is the ability to change the flow of the cleaned
lubricant, which allows the filter element to be washed, thereby increasing its service life. The element is
flushed for 60-90 seconds at intervals of 1-2 hours. Several types of such units are available. The performance
depends on the viscosity of the oil to be cleaned and the number of filter elements in the unit. The throughput
of one filter element is 10-15 liters per hour.

The main purpose of microfiltration is to remove highly dispersed oil oxidation products and other
mechanical impurities with a size of 0.2 microns and above in order to increase the stability of regenerated
oils. Microfiltration can be included in the technological process of oil regeneration as the main operation or
in combination with other operations. The combination of microfiltration with preliminary oil regeneration
operations (removal of water, fuel fractions, coarse impurities) allows to obtain high-quality lubricants.

The proposed device solves all the problems mentioned above and works as follows. The device for
heating, cleaning, and distributing lubricating oil is made from components and assemblies of decommissioned
machines and other materials. A standard barrel with one bottom removed is used as the tank 1 (Figure 1).The
thermal insulation is made of asbestos sheet and dermatite. The cover 7 with the filler neck 14 is made at the
installation site or replaced with a horizontal frame made of rolled sections. The oil pump 3 is borrowed from
the SMD-14 engine, with the throttle 2 being its pressure reducing valve adjusted to the required pressure.

The coarse oil filter 10 is taken from the YAMZ engine, the jet oil centrifuge 11 is taken from the
SMD-14 or A-41 engine. Liquid meter 13 is any meter selected according to the supply. If a calibrated tank is
used, the meter can be replaced with a measuring ruler. The flexible high-pressure hose 4 is borrowed from
the hydraulic system of T-150K tractors. The shut-off valve 9 is a cork valve from a gas pipeline valve. The
guiding chute 17 for diverting oil from the centrifuge jet drive and its safety valve to the tank is made of sheet
steel or aluminum. If centrifuges from engines are used, then their design usually includes a valve that works
as a drain valve 12 in the device scheme when the dispensing gun valve is closed. The function of the drain
pipe 16 in this case is performed by the guide chute. A remote signaling thermometer of any type of electrical
contact provides semi-automatic operation of the device. It turns on the electric motor at the set temperature.
When manually operating the device, it can be replaced with any thermometer.

Filters 10 and 11 are bolted to plates 13 (Figure 1) made of sheet steel with a thickness of 8...12 mm
through sealing gaskets. Holes are drilled in the plates against the inlet and outlet channels of the filters and
fittings for hydraulic system hoses are welded or screwed in. A window equal in size to the drain window of
the centrifuge jet drive is cut out in the plate for the centrifuge and closed with a guide chute 14. The plate is
bolted to a horizontal frame 12 made of 32x32 mm angles, The coarse filter plate and the frame 6 of the
pumping station are also attached to the same frame. The vertical shaft 8 has an elastic 9 in the upper part and
a spline 4 in the lower part with connecting couplings. The oil is taken by the pump 3 through the oil intake 1
with a grid. It is connected to the pump 3 by nozzle 2. The purified oil is dispensed through a dispensing sleeve
with a gun. It is similar to the dispensing devices of fuel dispensers.
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The device works as follows. After turning on the electric motor with the lock valve closed, the entire
flow of lubricating oil pumped by the oil pump passes through the throttle 15, causing the lubricant to heat up. If
it is not necessary to clean it, then when the temperature reaches 20...30 °C (depending on the type of lubricant
and the conditions for filling the machine units), the lock valve is turned to the "open" position and the lubricant
is distributed to consumers using the dispensing gun valve. At the same time, the lubricant passes through a
coarse filter and is cleaned of large mechanical impurities. The jet oil centrifuge 11, although the oil flow passes
through it, does not purify the oil, since its temperature is insufficient for centrifugal cleaning. If the viscosity
meets the conditions for refueling the machine and if fine purification is not advisable, the oil is not preheated.
When the dispensing gun valve is closed and the pump is running, the oil is drained through the drain valve back
into the tank. If it is necessary to carry out fine cleaning of fresh or used oil, it is heated to 60...70 °C.

Effective oil purification, especially with a centrifuge, requires proper oil preparation. Relatively stable
atomic and molecular bonds between small impurity particles and liquid molecules do not allow achieving the
desired degree of purity, since the density of contaminated and clean oils is almost the same. Therefore,
contaminant particles cannot be separated by centrifugal cleaning. For this purpose, throttling is used. At the
end of the throttled jet, these bonds are broken in the liquid column due to a sharp change in pressure and oil
velocity, which makes it possible to increase the efficiency of subsequent centrifugal cleaning.

The end of the throttled jet in the fluid column further reduces throttling noise, and also allows the jet
heat to be evenly distributed over the entire volume of oil without overheating.
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Fig. 1. Diagram of the proposed device for lubricant cleaning:
1 — Tank; 2 — Throttle; 3 — Pump; 4 — Flexible hose; 5 — Vertical shaft; 6 — Frame; 7 — Cover;
8 — Electric motor; 9 — Shut-off valve; 10 — Filter; 11 — Centrifuge; 12 — Drain valve; 13 — Counter;
14 — Filling neck; 15 — Electro contact thermometer; 16 — Drainage pipeline; 17 — Guide chute; 18 — V-belt
transmission of the shaft drive.

Oil dehydration occurs as a result of part of the water being retained in a bound state in the sediment
deposited on the walls of the centrifuge rotor. Most of the moisture evaporates when it leaves the centrifuge
nozzles, as the pressure in the outlet jet drops sharply and becomes less than atmospheric pressure. The water
contained in the oil boils and evaporates at a temperature of 60...70 °C, at which the oil is purified. Therefore,
the drain cavity of the centrifuge drive is connected to the atmosphere, and the oil supplied to the centrifuge
drive is drained back into the tank through a chute. It is lowered to the bottom of the tank and is designed to
prevent excessive saturation of the oil with air. The oil that has undergone fine cleaning is discharged to the
tank for re-cleaning through the drain pipe. At the same time, the valve of the dispensing gun is closed. The
pump takes oil from the lower, most contaminated layers that have not yet passed through the filters or have
passed through them fewer times. Oil temperature control and semi-automatic operation of the device are
provided by an electrical contact thermometer, which automatically shuts off the engine when the oil reaches
the set temperature.
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After the oil has passed through the filters three to four times, it is distributed to consumers or pumped
into a storage tank.

The centrifugal purification method does not (like all other known methods) remove the smallest
carbon particles from the used oil. They give the used oil its characteristic black color, but do not affect its
performance. Therefore, the color of the purified used oil is not a criterion for its purity. Its analysis in the
laboratory showed that even after passing through the filters twice, it is free of water and abrasive impurities.

The introduction of the device into production will help reduce the cost of purchasing oil for its
replacement.

5. Conclusions

According to the technical maintenance and requirements of the manufacturing plants, the oil must be
replaced after a certain number of hours of operation of the machine. In engines, this is due to partial production
of additives and pollution, and in hydraulic systems and transmissions only pollution and watering, but not due
to loss of lubricating properties. Therefore, it is very important to collect and regenerate used oil. However,
for separate collection by groups and delivery of oil to enterprises. Large repair companies require significant
resources. In addition, in the process of collection, accumulation and transportation, intensive aging of the oil
occurs.

The problem at small agricultural enterprises is the lack of devices for cleaning a small amount of
grease, which is collected from several energy sources. When a large amount of lubricant is collected in large
containers to be sent to repair facilities for cleaning, the lubricant ages and loses its qualities.

To solve this problem, we have proposed the design of a device for cleaning grease at small agricultural
enterprises.
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3BLUIBIIEHHS PECYPCY MACTWJIA LIUISIXOM PO3POBKHM ITPUCTPOIO JIJIS1 HOT'O
OYHNIIEHHA

Cinbcvrkozocnodapcoke 8UPOOHUYMBO - O0UH 3 OCHOBHUX CROdCUBa4ie Hagmonpooykmis. Ilionpuemcmea
aA2pPONPOMUCIIO8020 KOMNAEKCY YKpaiHu wopiuHO cnoxcusaroms Oau3bko 7 MAH.M 8UPOOIIO8AHO20 OU3ETIbHOZO
namusea 1 onuzexo 1,0 man.m momopuozo macia. Cepedue no Genuduni 20CHO0APCMEO YEHMPAIbHOI 30HU
sumpauac 3a pix 0o 1200 m ouzenvrozo nanusa, 600 m dbenzuny, 60 m wmopnux macen, 3 axux ne menu 80%
nepexooums y Kamezopiio 8ionpaybo8anHux HaGmMonpooyKmise pisHux pyn.

YV pezynomami inmeHcu6Ho20 3poCmaHHs RAPKY OBUSYHIE GHYMPIWHLO20 320PAHHA, d MAKONC
niosuueroi ysazu 00 paxmopie eKOHOMIUHO20 U eKOL02IUH020 XapaKmepy nepeo HapoOHUM 20CHOOAPCMEOM
yce eocmpiuie CmMae 3A80AHHA 3A0WAONCEHHS Ul PAYIOHANIbHO20 GUKOPUCMAHHA NATUGHO-EHEPeemUYHUX,
CUPOBUHHUX T ITHUUX MAMEPIAIbHUX PECYPCI8.

Bioomo, wo o00num 30 wnaxie nidsuwgenHs piGHs 3a0e3NeYeHOCHI  CilbCbKO2OCHOOAPCLKO20
BUPOOHUYMBA MOMOPHUMU MACIAMU € IXHE NOBMOPHE GUKOPUCTAHHSA NICAA BIOHOBIEHHS OesAKUX AKICHUX
NOKA3HUKIG, WO NOZIPWMUNUCA 6 pe3yabmami IXHb020 3aCMOCY8AHHA NPU eKCHIAyamayii asmompaxmopHoi
MexHIKU .

Tlosmopre 3acmocysanns macen 0036014€ 30inbulumu mepmin iXHbOI CayxHcOU, cropomumu
Oe3nogopomui empamu U 3meHwumu Oeiyum nocmasox macia 6 eocnooapcmea. OOHak memnu
BUKOPUCMAHHS BIOHOGICHUX MACE 3aTUUAOMbCs HA HU3bKoMY pieHi. Tak, y yinomy no kpaini wopiuHuil 31ue
gionpayvosanux macen cxnag 0,9 man.m, a pecenepy8anocs 6cvbozo auute 0,15 man.m, wo cmanosums 0
16% 6i0 3ibpanoco obcsey.

3anponorosanuti npUCMPIli MOHCHA BUKOPUCIATNU 8 MENCAX IHIYIAMUBHOT memMamury «/{ocnioxceHns
WIsXie ONMUMI3ayii NOKA3HUKIE MEXHON02IUHO20 NpPoyecy 6USOMOGICHHS eqipie JHCUPHUX KUCIom O
ouzenvroeo bionanusay (Oepacasnuti peccmpayivunuii Homep: 01220002187 6io 30.03.2022), ma docnioumu
no iHiyuamuswii memamuyi: «/focriodxicennss 6naugy 0i0emanonogoi CK1ad08oi nanusHoi cymiwi Ha
napamempu pobomu  OEH3UHOB020 THICEKMOPHO20 OBUSYHA»  (0epiicasHull  peccmpayitiutl  Homep:
0122000213 sio 30.03.2022).

Knrouoei cnosa: mexuiune 00cny208y8anHs, OUUWEHHS, 3AMIHA MACMULA, eHeP2OOWAOHT MeXHONO02II,
Macmuno, namueo.
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