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One of the ways to obtain cathode (anode) materials with a high energy density is spray
drying method, based on the dispersion of the suspension into a chamber with a drying agent
(air). Under the influence of high temperatures (200-250°C) the primary particles of the
material form spherical particles that have the densest packing during tapping (high tap
density).

Recent research has demonstrated that using citric acid as a chelating agent in the
preparation of a suspension for lithium iron phosphate cathodes (LFP) can significantly
improve the density of the material since it has a significant effect on the rheology of the
suspension [1]. The improvement of the tap density makes LFP a promising candidate for use
in energy storage systems. Future research in this area could focus on optimizing the synthesis
process by varying the citric acid concentration, reaction temperature, and time to further
enhance the properties of LFP cathodes.

By optimizing the synthesis process of LFP cathodes using citric acid, researchers can
contribute to Goal 9 on industry, innovation, and infrastructure by developing more efficient
and sustainable energy storage solutions (Fig. 1).
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Fig. 1. Sustainable Development Goals

Study aims to achieve Goal 9: Build resilient infrastructure, promote inclusive and
sustainable industrialization, and foster innovation.
Literature:
1. Ahsan, Z., Ding, B., Cai, Z., Wen, C., Yang, W., Ma, Y., Zhang, S., Song, G., and Javed,
M. S. (2020). "Recent Progress in Capacity Enhancement of LiFePO,s Cathode for Li-lon
Batteries." ASME. J. Electrochem. En. Conv. Stor. February 2021; 18(1): 010801.
https://doi.org/10.1115/1.4047222

11



Cexuus «Materials for Energy Production, Conversion and Storage»

VIK 544.636/.638
THICKNESS DEPENDENCE OF THE ELECTROCHEMICAL PROPERTIES OF
AMORPHOUS TITANIUM OXIDE AS ANODE MATERIAL FOR HIGH POWER
RECHARGEABLE PROTON BATTERIES
Agapitova Maria Maksimovna
Student, Dmitry Mendeleev University of Chemical Technology of Russia, Moscow, Russia,
agapitovamary5@gmail.com
Nikitina Victoria Andreevna*
Assistant Professor, Center for Energy Science and Technology, Skolkovo Institute of
Science and Technology, Moscow, Russia, v.nikitina@skoltech.ru
Keywords: proton batteries; amorphous titanium oxide; electrochemical formation of
titanium oxide; cyclic voltammetry; rate capability
The reserves of lithium in accessible forms are depleted every day, therefore, in recent
decades, as an alternative to lithium-ion batteries, new batteries with high energy and power
density are being actively developed. Proton batteries, which operate based on the reversible
insertion of protons into the structure of transition metal oxides [1], are a promising
technology, which could potentially replace lithium-ion batteries in applications related to
large scale energy storage. Recently, it was found that reversible insertion of protons is
possible not only in strongly acidic solutions, but also in concentrated solutions of divalent
metal ions (for example, MgCl2) due to a local decrease in pH caused by hydrolysis of a
doubly charged cation [2]. However, as the electrochemical stability window of aqueous
solutions is very limited, more advanced electrolytes attracted the attention of researchers. In
this study, we explore the behavior of amorphous films of TiO having different thicknesses
in polyethylene glycol (PEG-400)/water 40:60 mixtures with MgCl: as the electrolyte.
Amorphous titanium oxide was obtained by electrochemical anodizing of titanium foil
in solution of 0.1 M KF + 1 M H>SO4+ 0.2 M citric acid with different anodizing times under
the constant voltage of 25 V [3]. Metallic titanium anodizing was carried out in a two-
electrode configuration. Preliminary tests were performed with samples after 20 h of
anodizing to determine the cathodic limit of reversible proton insertion, which minimizes the
contribution from hydrogen evolution reaction (HER). Fig. 1a shows cyclic voltammograms
(CVs) of TiO; film in PEG/H20 mixture with 1 m MgCI; as the electrolyte with different
cathodic limits. The difference between the anodic and cathodic charges vs. the cathodic
potential limit is shown in Fig. 1b. Cathodic potential limit of -0.9 V vs (3 M AgCI/Ag) was
chosen as the optimal potential limit for investigating cycling performance of TiO: films due

to minimal interference of HER.
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Fig. 1. a) CVs of amorphous TiO- film after anodizing time 20 hours in PEG/H>0
mixture with 1 m MgCl.. b) Dependence of the charge passed during reduction (Qred) and
oxidation (Qox) on the cathodic potential limit.
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At the next step, we obtained TiO: films after different anodizing times (from 2 to 16
h). Fig. 2 shows the CVs of the obtained TiO: films. After 12 h of anodizing the reversible
charge shows no further alteration, while significant ohmic distortions appear in the CVs.
Thus, the anodizing time of 12 hours was chosen as optimal. Fig. 2 b shows the variation of
the reversible charge for the samples with different anodizing times.

To conclude on the rate capability characteristics of the obtained TiO> films, samples
after anodizing for 2, 6 and 12 h were chosen for CV tests with different scan rates: 0.25 - 5
mV/s (Fig. 3). When the scan rate changes from 0.25 — 5 mV/s, the capacity of the sample
anodized for 2 hours drops by 21%, for the anodized 6 and 12 hours - by 31%. We found that
the decay of the reversible charge with the increase in the scan rate is very close for the
samples with different anodizing times. Therefore, we selected the 12 h TiO2 sample as the
most prospective due to the high reversible charge and high rate capability.
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Fig. 2. a) CVs of the TiO: films with different anodizing time in PEG/H20 mixture
with 1 m MgCl.. b) Dependence of the charge passed during reduction (Qred) and oxidation
(Qox) on ang]dizing time.
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Fig. 3. CVs of TiO- films after anodizing for 12 hours (a), 6 hours (b), 2 hour (c) and the
plots of charge passed during reduction (Qreq) and oxidation (Qox) vs. scan rate (d).
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The TiO: film obtained after anodizing for 12 h was tested for charge/discharge under
constant current conditions at 0.5C, 1C, 2C, 5C and 10C rates. Fig. 4 shows high capacity
retention at 10C rate, which proves the high rate capability of the materials. The material
showed a capacity of 38 mAh/g at 0.5C. At 10C rate the capacity decreased by only 20%,
which indicates prospects of application of this material for high power and low temperature
applications after further optimization to achieve higher capacity values.
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Fig. 4. Galvanostatic charge/discharge curves of TiO> film (12 h) at different C-rates.

Our research aims to achieve Goal 7: Ensure universal access to affordable, reliable,
sustainable and modern energy for all, and shows the promise of replacing lithium-ion
batteries with more suitable modern alternatives.
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The prospects for the development of autonomous power sources depend on the state
of developments in the field of chemical current sources (CCS). In this regard, scientists and
technologists are constantly interested in questions related to the practical use of CCS [1].
Our developments dedicated to the creation of various models of chemical current sources are
based on changes in the potentials of "red-ox" systems, their novelty is protected by patents
of the Republic of Kazakhstan [2-5]. The aim of our work is to develop a fundamentally new
method of accumulating electricity using redox potentials of reversible reactions involving
variably valent metal ions in an aqueous medium.
The value of the "red-ox" potential is determined by the Nernst equation:

RT Lox
nk I?’l Oped (1)

Ered,fax = En?ed,-rox +

where aox — activity of oxidized forms of ions; ared — AKTHBHOCTH BOCCTAHOBJIEHHBIX (OPM
HOHOB.

For example, when using the "red-ox" Ti(III)-Ti(IV) system, which has a standard
potential E°=—0.04 V, and Fe(Il)-Fe(III) (E° =+ 0.77 V), an EMF of ~ 0.8 V is theoretically
formed between two graphite electrodes. When charging, i.e. passing current, titanium (V)
ions are restored to a trivalent state:

Ti* + e — Ti% (2
and divalent iron ions are oxidized to a trivalent state:
Fe?* —e — Fe®* (3)

After discharge, i.e. upon receipt of an electric current, reactions (2) and (3) proceed
in the opposite direction until the concentration of trivalent titanium ions and trivalent iron
ions decreases to a certain value. In this case, the value of the "red-ox" potentials of the system
at each electrode obeys the Nernst equation (1). During the process, an EMF (E) is formed
between the electrodes, the theoretical value of which is 0.81 V, according to the calculation:

E = B°(Fe®*/Fe?") — EX(Ti*/Ti**) =+ 0,77— (- 0,04) = 0,81V

A schematic diagram of a secondary chemical current source, i.e. a battery, is shown
in Fig. 1. The chemical current source, i.e. the battery is an electrolyzer (1) with graphite
electrodes (3, 4), the electrode spaces are separated by an anionite membrane (2). One
electrode space (5) of the electrolyzer is filled with a solution of titanium sulfate (IV), and the
other (6) is filled with a solution of iron sulfate (I1). When charging, a graphite electrode in a
solution containing titanium (IV) ions is cathodically polarized, and a graphite electrode in a
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solution of iron (I1) sulfate is anodically polarized. When charging on a graphite electrode
(cathode), a reduction reaction of titanium (IV) ions to titanium (111) ions occurs by reaction
(2). At this moment, on another, anodically polarized graphite electrode, iron (Il) ions are
oxidized to a trivalent state by reaction (3). As a result of electrochemical processes occurring
by reactions (2) and (3), the electric current is converted into chemical energy, while ions of
trivalent iron and trivalent titanium are formed.

| —@—

Fig. 1. Schematic diagram of the device of a chemical current source (battery) using a "red-
ox" system of titanium and iron ions

When discharging, reverse processes occur. An electric current flows through an
external closed circuit, while chemical energy on the basis of redox processes occurring on
the electrodes is again converted into electric current. An EMF is formed between the
electrodes. The dependences obtained over time showed that the EMF values in the interval
of 0-30 minutes are 670-710 mV, and the value of the short-circuit current varies in this
interval from 58 mA to 63 mA. We note that in the proposed energy storage, i.e. in the battery,
graphite electrodes are used, as well as iron and titanium salts, which are easy to obtain. We
have developed new electrochemical methods for obtaining salts of these metals [6,7], the
implementation of which does not harm the environment.

The study aims to achieve Goal 7: Ensuring universal access to affordable, reliable,
sustainable and modern energy sources for all.
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It is known that an oxide film TiO, is always present on the surface of titanium and
according to literature data [1-3], the thickness of this film does not exceed 20-40 nm,
however, this film, which has a natural origin, does not have photocatalytic and other
properties. The purpose of this work is to study the formation of oxide films on the surface of
titanium by measuring the oxidation current. Preliminary studies have shown that during
anodic polarization, titanium electrodes are instantly passivated due to the formation of a thin
film of dioxide with semiconductor properties on their surface. The process of formation of
titanium oxide films has been studied at various voltages between the electrodes by
determining the value of the anode current over time of electrolysis. It was found that during
anodic polarization of titanium after the formation of an oxide film by the reaction: Ti +
2H,0 - TiO, + 4H~ a small-magnitude anode current is observed in the electrochemical
circuit. We believe that these currents are spent on the growth of the oxide film, which
constantly continues to form, or, under certain conditions, on the dissolution of titanium by a
transpassive mechanism with the formation of its ions. Table 1 shows the results of a study
devoted to determining the effect of the voltage between the electrodes on the amount of
titanium oxidation current with the formation of titanium dioxide over time. It is shown that
the value of the oxidation current after passivation of the titanium electrode increases with an
increase in the voltage between the electrodes due to the fact that at high voltages between
the electrodes, the rate of formation of oxide films of TiO, increases. It should be noted that
with anodic polarization, even at high voltages between the electrodes, the dissolution of
titanium with the formation of its ions does not occur. At a voltage between the electrodes
equal to 5 V and with a process duration of 30 minutes, the value of the anodic oxidation
current is 73 mA, and at E = 20 V - 275 mA. Table 2 shows data characterizing the effect of
the concentration of sodium hydroxide solution on the formation of titanium dioxide. The rate
of formation of oxide films was judged by the value of the anode current, which was
determined after passivation of the titanium anode. The value of the titanium oxidation current
Increases with an increase in the concentration of sodium hydroxide and, consequently, the
rate of formation of oxide films increases.
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Table 1
The effect of the voltage between the electrodes (E, V) on the oxidation current (I, mA):

NaOH - 80 g/l, t= 25 ° C.

The value of the oxidation current, mA

T, min | 2 5 110 |15 |20 |25 |30
E,V
0 0 0 0 0 0 0 0
5 50 |52 |54 |58 |63 |70 |73
10 135 | 137 | 139 | 140 | 142 | 143 | 145
15 201 | 204 | 207 | 211 | 214 | 215 | 220
20 250 | 254 | 259 | 265 | 269 | 271 | 275

Table 2
The effect of the concentration of sodium hydroxide on the value of the oxidation current

with the formation of titanium dioxide: E=10V,t=25°C

The value of the oxidation current, mA
T, min | 2 5 10 |15 |20 |25 |30
NaOH, g/l
40 70 |76 |81 |89 |100]| 110|120
80 135 | 136 | 139 | 140 | 142 | 143 | 140
120 125 | 138 | 137 | 141 | 148 | 150 | 155

We have assembled a special installation that allows us to measure the potential of
titanium dioxide in the light and in the dark. A 40 V halogen lamp was used as a light source.
Over time, the potential of a titanium electrode coated with titanium dioxide was continuously

measured using a potentiostat. The halogen lamp was turned on and off observing certain time
intervals.
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Fig. 3. Photoelectric behavior of the film TiO, at different degrees of illumination by a
halogen lamp
It is shown that when illuminated (Fig. 3) the potential of the electrode decreases, and
increases in the dark. This indicates that the titanium dioxide film has "p" - conductivity. The

study aims to achieve Goal 7: Ensuring universal access to affordable, reliable, sustainable
and modern energy sources for all.
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Layered lithium and transition metals oxides LiNixMnyCo0,0> (X +y +z = 1) with ultra-
high nickel content (x>0.8, Ni-rich NMCxyz), are considered to be the most promising
candidates as cathode materials for next-generation Li-ion batteries (L1Bs) due to their higher
specific capacity (up to 220-240 mAh/g, 2.7-4.3 V vs Li/Li*) and higher energy density (up
to 800-900 Wh/kg) compared to currently used NMC622 and NMC811. However, despite
their high electrochemical capacity, Ni-rich NMCs with x>0.8 are still very limited in terms
of practical application due to fast capacity fading upon electrochemical cycling, low thermal
and structural stability [1, 2]. One of the promising approach to solve the mentioned problems
is development of core-shell structured NMCs, where Ni-rich NMC as high-capacity sources
act as the core, and more stable layered oxides are chosen as the shell [3-6].

In this work, a series of cathode materials Li[(Nio.95C00.025Mno.025)1x(C0)x]O2 was
obtained with a core—shell structure with a different shell thickness from 0.2 to 1 microns
using microwave-assisted hydrothermal synthesis technique. First, a mixed precursor
(Nio.95C00.025Mno.025(0OH)2, NMC95, core) was obtained via the conventional co-precipitation
method. Then, the as-prepared mixed precursor, CoSO4 and urea (ag.) with the desired molar
ratio were transferred into a 30 ml glass vessel with 70% loading and treated under microwave
hydrothermal conditions in the Anton Paar 400 reactor at 180°C for 30 min. The obtained
precursors (NMC95)1.x(Co)x(OH)2 (x=0-0.2) were subjected to high-temperature treatment
with a lithium source in oxygen flow to prepare final Li[(Nio.95C00.025MnNo.025)1-x(C0)x]O2.

Based on powder X-ray diffraction, scanning electron microscopy (SEM) and
transmission electron microscopy (TEM) the prepared materials are layered oxides with
hexagonal crystal structure (sp. gr. R-3m), low anti-site disordering (Ni* in Li* site 2-3%),
spherical-like morphology and the designed core-shell structure. Moreover, the obtained
spherical-like particles of 10-12 um are found to have microstructure organization different
from those of unmodified agglomerates. Indeed, HAADF-STEM images of the
Li[(Nio.95C00.025Mno.025)1-x(C0)x]O2 obtained by microwave-assisted hydrothermal route
demonstrate a clearly oriented arrangement of rectangular primary crystallites, where their
largest dimension is co-directed with the radius of the spherical agglomerate. The
electrochemical performance of the obtained Li[(Nio.95C00.025Mno.025)1x(C0)x]O2 (x = 0-0.2)
was evaluated via prolonged galvanostatic cycling test. The capacity retention underwent
significant boosting from 70% to 86% after 300 cycles (1C rate) when switching from parent
NMC95 to its core-shell modifications with Co-rich shell, while slight decreasing of
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reversible specific discharge capacity was observed (from 220 mAh/g for x = 0 to 215, 200
mAh/g and 180 mAh/g for x = 0.05, x = 0.1 and x = 0.2, respectively, 0.1C rate).

The research is aimed at achieving Goal 9: Industrialization, Innovation and
Infrastructure.

This research work is supported by the Russian Science Foundation (project #23-73-
30003, https://rscf.ru/project/23-73-30003/).
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At the moment, renewable energy sources are becoming increasingly relevant, which
largely depend on storage systems for the generated electricity. Lithium-based batteries are
modern energy storage systems, which have a number of disadvantages associated with their
electrolytes. Such disadvantages include flammability, high- voltage instability, electrolyte
and/or capacity degradation with cycling etc. The synthesis of a series of ethers (Fig. 1) were
carried out. The solubility in ethers of the basic salts (LiPF6, LiBF4, LiFSI) used in lithium-
ion batteries was measured. And galvanostatic cycling of lithium metal batteries with
prepared electrolytes was implemented. Compared to conventional electrolyte solvents
(organic carbonates) the obtained ethers have a number of advantages, including higher
oxidative stability, good wettability of the polypropylene separator, coulombic efficiency and
reduced flammability. This makes them promising components of lithium-metal battery
electrolytes. In addition, electrolytes based on fluorinated solvents proved to be more stable
at potentials above 4.3 V than commercial electrolytes.
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Fig. 1. Synthesized ethers
Goal 7: Ensure universal access to affordable, reliable, sustainable and modern energy

sources for all.
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The key role of lithium-ion batteries is to provide zero-emission mobility by powering
electric vehicles. Batteries with high energy storage capacity and fast charging capability are
needed to make electric vehicles competitive with internal combustion engine vehicles.

In the field of energy storage research, there is a considerable activity devoted to the
finding new cathode materials for lithium batteries. The triphylite-structured compound
LiFePO4 has become deeply studied. The attention also continues to be paid to the other
transition metal phosphates, such as LiMnPOQa, largely due to the higher operation potential
than LiFePOas.

LiMnPOs has lower electrical conductivity by several orders of magnitude than
LiFePO4 [1]. The possibility of improved energy density over LiFePOs has therefore
generated continued interest in the triphylite-type mixed system LiFeosMnosPO4 (LFMP) [2].

The cathodes with the triphylite structure are safe and stable over the entire cycling
interval, but they have been mostly produced in form of nanoparticles that have a low tap
density and increased contact area with electrolyte, leading to undesirable side reactions, poor
thermal and cycling stability. Obtaining microspheres for electrode materials during the
synthesis process is an important strategy to increase the tap density and improve the
electrochemical performance of the material, because microspheres composed of nanoscale
primary particles can provide high volumetric energy density and good cycling stability [3].

In this work, cathodes based on LFMP with the triphylite structure developed by
hydrothermal and co-precipitation synthesis techniques for high-power lithium batteries are
considered.

The use of urea plays a crucial role in controlling the morphology of the final product,
and the use of ethylene glycol as a stabilizer avoids particle agglomeration in the hydrothermal
synthesis without stirring. In this method, we obtain LFMP at pressure of 30 atmospheres
with a particle size of 10 um in one step and achieve a high tap density of 1.55 g/cm?. Using
X-ray diffraction, we determined that the samples obtained are single-phase.

Considering the co-precipitation, this method of obtaining LFMP occurs in two stages:
1) producing NH4FeosMnosPO4 with dittmarite structure (S.G. Pmn2;1), which is close to the
structure of the final product, 2) hydrothermal treatment. The product of this reaction contains
phase-pure LiFeosMnosPOs with the triphylite type structure (S.G. Pnma). An infrared
spectroscopy experiment was performed to establish the completeness of the process, i.e., the
substitution of ammonium for lithium. This synthesis consumes only 1.05 mol-equivalents of
lithium, which is almost 3 times less than in the hydrothermal synthesis, also the synthesis
undergoes under mild conditions, and the resulting LFMP material has a high tap density and
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spherical morphology [4].

This talk will detail ways to optimize LFMP-based cathode materials resulting in
significant improvements in tap densities.

The study seeks to achieve Goal 7: Ensure universal access to affordable, reliable,
sustainable, and modern energy for all.
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Transition metal nitrides and oxynitrides are promising electrocatalyst for the
electrochemical nitrogen reduction reaction (NRR) [1]. In particular, several recent
publications reported on the exceptional activity in reducing N2 to ammonia for vanadium
nitride, with the active centers being identified as oxynitride phase on the surface of the bulk
VN particles [2]. High activity of nitride and oxynitride phases is frequently attributed to the
nitrogen vacancy-mediated NRR mechanism (Mars—van Krevelen mechanism). Still,
currently, faradaic efficiencies of NH3 production via NRR are extremely low (<10%), which
is mostly due to the high overpotentials needed to activate the triple bond in the N> molecule
and thus the unfavorable competition with the hydrogen evolution reaction (HER), which
requires lower overpotentials.

In this work, we studied the electrochemical stability and activity of single-phase
vanadium oxynitride having a composition of VNo.sOo.2 (VNO), which has a stable rock salt
structure (Fig. 1a). The synthesized VNO powder shows quasispheroidal morphology of
particles (Fig. 1b) and has a high surface area (Sger = 19.5 m? g*), which makes it a suitable
electrode material for electrocatalytic studies.

—— VO, + NH,CI(40) {
{a) | after soaking in HCI 17 wt.% (b) .

Intensity (a.u.)
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Fig. 1. PXRD of the VNO powder. The ticks indicate the PDF 01-089-2532 positions for
VNO (a). SEM image of the VNO particles (b).

At the first step, we explored the stability of the VNO particles under the
electrochemical cycling conditions in three electrolytes with different pH values: 1 M H2SOs,
1 M Na.SO4 and 1 M NaOH. The VNO powders were mixed with 30% wt. carbon black XC-
72 and deposited onto the surface of a glassy carbon disk electrode from water/isopropanol
solution containing Nafion™ 117 as ionomer. The VON loading was 100 pg cm™. We found
that the VNO materials showed only minor signs of irreversible behaviour in all the
electrolytes in the potential range 0 — 0.8 V (vs. RHE) (Fig. 2).
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Fig. 2. Cyclic voltammograms of VNO electrodes (with subtracted contribution from carbon
black and glassy carbon support) in 1 M Na2SOs (a), 1 M NaOH (b), and 1 M H2SO4 (c)
solution at 10 mV s scan rate.
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Fig. 3. Scheme of the photometric reaction (a). Time-dependent absorbance of NHz-
containing solutions (b). Calibration plot used for determining NHs concentration (c).

At the next step, we optimized a spectrophotometric ammonia detection technique
(‘indophenol method’) to detect the produced ammonia and to characterize the activity of the
VNO electrocatalyst. The photometric reaction converts ammonia into a colored indophenolic
compound (Fig. 3a). The influence of the pH value on the intensity of the absorption band
was determined. The pH value of 12.6 was established as the optimal for the reaction. The
optimal reaction time of 90 minutes was discovered by a series of time-dependent
spectroscopic measurements (Fig. 3b).

A calibration plot (Fig. 3c) was constructed using a series of solutions with low
concentrations of ammonium chloride (0.5 M Na2SO4 containing X uM of NH4Cl, x =5 - 40).
The calibration curve was used to determine NHs concentration in solutions after continuous
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electrolysis of N2 gas in preliminary electrochemical experiments, which were performed in
an H-cell configuration.

Further studies will be focused on testing the activity of the VNO electrocatalysts in
different electrolytes and at different potentials with gas diffusion electrodes, which allow for
more efficient transport of N2> molecules to the active sites of the electrocatalyst. The reported
study contributes to the achievement of the sustainable development goal 13 (urgent action to
combat climate change and its impacts).

The reported study was supported by the Center for Energy Science and Technology,
Skolkovo Institute of Science and Technology, NGP project #0428. The authors thank Dr. S.
Porokhin, P. Sinitsyn, N. lonidis for the synthesis and characterization of VNO powders.
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Currently, developments are underway to improve the efficiency of water electrolysis
in order to produce hydrogen as source of clean and renewable energy. However, the oxygen
evolution reaction (OER) is the main reason of energy losses due to slow electron transfer
kinetics. Complex oxides of transition metals are actively studied as catalysts for OER under
alkaline electrolysis conditions. In particular, Ni-based transition metal oxides show the
highest activity. In this study we explore the electrocatalytic activity of a calcium-doped
nickel lanthanum Ruddlesden-Popper (RP) oxide phase (Lao.sCao.4)2NiOa.5, Synthesized by
spray pyrolysis from a nitrate solution (Fig. 1). Electrochemical measurements were carried
out using a rotating disk electrode in a three-electrode cell with 1M KOH as an electrolyte. In
the course of cycling, an increase in the activity of the catalyst is observed, which implies the
restructuring of the surface RP-phase layer into another more active phase (nickel
oxyhydroxides). From the first to the fifth cycle the increase in the activity with cycling slows
down substantially (Fig. 2, Table 1).

Fig. 1. HAADF-STEM image of spherical hollow particles of the (Lao.sCao.4)2NiOa.s,
with BET surface area of 20 m?2g.
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Fig. 2. (a) CVs of the (Lao.sCao.4)2NiOas-; with 20 wt.% of the Vulcan Carbon XC72 and total
mass loading 100 ug cm2. (b) Tafel plots for first, second and fifth cycles. Ar-saturated 1M
KOH solution at 10 mV s, 1600 RPM.

The mass and specific activity of the sample in 1 M KOH in the fifth cycle is 120.5 A
g Yoxide and 0.60 MA cm2oxige at 1.61 V' vs RHE, which is higher than the activity of another
nickel-based RP-oxide and simple nickel oxide (Table 1). The results of activity
measurements demonstrate the prospects of the compound (Lao.sCao.4)2NiOa4- as a catalyst for
OER in alkaline media. Further studies will be aimed at testing the performance of this
material in electrochemical cells with gas diffusion electrodes and anion exchange
membranes to develop a prototype of an alkaline zero-gap electrolyzer.

Table 1
Comparison of the obtained results with the literature at 1.61 V vs RHE
Specific activity . 4 1
Sample (MA cMosice) Mass activity (A g~oxide) | Tafel slope (mV dec™)
(La0.5Ca0.4)2N104-5 0.08 15.0 103
(2* cycle)
(Lao.6Can.4)2NiOs-s
(2 cycle) 0.17 32.2 68
(Lao.6Cao.4)2NiOs-s
(5" cycle) 0.60 120.5 61
LasNisO13-5 [l] NA 27.2 70
NiO-(i) nanoparticle [2] 0.004 5.9 62

The study aims to achieve Goal 7: Ensure access to affordable, reliable, sustainable
and modern energy. The reported study was supported by the Center for Energy Science and
Technology, Skolkovo Institute of Science and Technology. The authors thank Prof. Artem
M. Abakumov for the TEM characterization of the (Lao.sCao.4)2NiO4s-s material. The access to
the TEM facilities has been granted by AICF of Skoltech.
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All solid-state batteries (ASSBs) based on ceramic solid electrolytes are considered as
promising alternatives to those with conventional liquid organic electrolyte due to enhanced
specific gravimetric and volumetric energy density and higher safety [1]. A boost in specific
energy density and safety of ASSBs is provided by both an ability to accommodate high
power density electrodes (Li-metal anode and Li-rich NMC cathode) as well as wide
electrochemical stability window and the absence of flammable components [2].
Nevertheless, Li dendrite formation, growth and propagation through solid electrolyte upon
cycling is still a serious drawback of ASSBs limiting their practical deployment, because it
inevitably causes short circuit i.e. battery failure. Meanwhile, solid-state electrolytes are
polycrystalline materials and contain numerous grains and grain boundaries, so Li dendrite
propagation takes place along the grain boundaries and the solid electrolyte microstructure is
pivotal for electrochemical behavior [3][4]. Therefore, establishing the relationship between
the microstructure of solid-state electrolytes and their electrochemical performance as well as
developing a grain boundaries engineering guidelines are vital for building sustainable
commercially viable ASSBs.

For this reason, our work was focused on studying the influence of synthesis
parameters on the microstructural organization of garnet-type Lis.4Gao.2LasZr.012 (Ga-LLZO)
solid electrolyte, which was chosen due to its high Li-ion conductivity (~10°- 10* S/cm at
25 °C), wide electrochemical stability window (0.05-5 V vs. Li/Li*) and chemical stability
against metallic Li [5].

Single-phase Ga-LLZO electrolyte pellets with a relative density of >90% were
obtained by solid-state synthesis modified with the implementation of ball-milling technique
and isostatic pressing. In this work, the influence of different parameters of ball-milling step
(e.g., solvent media, duration, powder to grinding balls mass ratio) on the microstructural
organization were investigated. The synthesis conditions were varied in a wide range, which
provided an understanding of correlations between the grinding conditions and Ga-LLZO
grain structure. Further work will be devoted to the investigation of the relationship between
solid-state electrolyte microstructure and electrochemical properties. This research is aimed
at achieving Goal 9: Industrialization, Innovation and Infrastructure.
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Nowadays, development of high-energy-density cathode materials for Li-ion batteries
IS in great demand as a world moves towards more environmentally sustainable energy
sources. Such promising cathode materials as Ni-rich layered oxides, containing Ni, Mn and
Co (NMCs), with their high practical capacity of over 200 mAh/g and high energy density
larger than 800 Wh/kg, can provide desired characteristics necessary for fast recharging and
longer service of Li-ion batteries. However, Ni-rich NMCs still have several drawbacks,
namely significant capacity drop over prolonged cycling, that prevent them from wide
application. One of the most promising but poorly studied strategies for improving cathode
materials’ electrochemical properties is grain boundaries engineering with a Li-conductive
solid electrolyte. It allows to improve mechanical properties of cathode materials and enhance
Li-ion transportation between particles in agglomerate. Thus, the present work aims at
obtaining composite cathode materials based on the Ni-rich NMC (LiNio.sMno.1C0010>),
modified via Li2+xS1-xPxOa4 solid solution, with enhanced electrochemical properties. Cathode
materials based on LiNiosMno.1C00.102 (NMC811) and solid electrolyte Liz+xS1-xPxOas, where
0.4<x<0.7, were synthesized via co-precipitation method using transition metals sulfates
solutions and (NH4)2HPO4 of various concentrations. According to XRD analysis, all
synthesized materials possess well-crystalline layered structure (s.g. R-3m) with a minor
presence of additional phase, attributed to Liz+xS1-xPxO4 with y-LisPOsstructure. EDX-STEM
and EELS elemental distribution maps showed that phosphorus and sulfur are distributed
mostly at the grain boundaries and intergranular contacts. Quantitative estimation of
elemental content showed that overall amount of the additive reaches its maximum of 2.18
mol. % when using 60 mM (NH4)2HPOg4solution. This sample also demonstrates the smallest
surface area of 1.15 m?/g, confirming that solid electrolyte “closes” gaps preventing
penetration of electrolyte into particles. Due to the prolonged galvanostatic charge/discharge
cycling in the 2.7-4.3 V vs. Li/Li" potential range at different current densities from 0.1C to
1C (1C=200 mAh/g), it was established that composite cathode materials based on the
NMC811 and Li»+xS1-xPxO4 possess slightly increased rate capability, compared to the one,
modified by Li>SOs4 [1], and significantly enhanced stability as the capacity retention over
300 cycles at 1C elevated from 68% to 81%. The study aims to achieve Goal 7: Ensure access
to affordable, reliable, sustainable and modern energy.
Literature:
1. Savina AA, Orlova ED, Morozov A V., Luchkin SY, Abakumov AM. Sulfate-containing
composite based on Ni-rich layered oxide LiNi0.8Mn0.1C00.102 as high-performance
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doi:10.3390/nan010122381
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Potassium-ion batteries (PIBs) along with sodium-ion batteries (SIBs) are the energy
storage technologies that considered as alternative to lithium-ion batteries (LIBS) due to low
price of its precursors, their distribution in the earth crust and comparable with LIBs
electrochemical characteristics [1]. Nevertheless, the safety problem remains relevant for all
types of batteries with liquid flammable electrolytes. Transition from organic electrolytes to
solid-state ones is the main path to solve this problem. Therefore, development of new
materials for PIBs and SIBs, including solid-state electrolytes, is of great interest now.
Theoretical calculations with bond valence energy landscapes (BVEL) and density
functional theory (DFT) methods shown that anion-deficient pyrochlores (ADPs) with
general formula KMxW2-xOs (M = Nb, Al, Cr and other) have an isotropic three-dimensional
migration system of potassium ions with low energy barriers (~0.2-0.3 eV), which is unique
feature among all investigated candidates for the role of inorganic potassium solid
electrolytes. Modification flexibility of this ternary oxides class suggests the synthesis of
analogues with other cations (H, Na), which also expands the range of ADPs potential
application, for example, as electrode materials for different types of batteries. During the
research, a number of anion-deficient pyrochlores (KNbWQOs, KAl33W1,670s,
KTio2sW1.750s, KCro33W1,6706) Was obtained with conventional solid-state route [2] and
characterized with powder diffraction, scanning electron microscopy with energy dispersive
analysis, infrared spectroscopy and for the first time with electrochemical techniques.
Niobium-containing sample showed the highest stability in galvanostatic cycling with
different C-rates and during long-cycling tests, so KNbWOse was chosen as a model material
for further steps. An ion exchange route was carried out to obtain HNbWOs and then
NaNbWOs [3]. Phase purity and element composition was also confirmed with powder
diffraction and scanning electron microscopy. At this stage, we obtained HNbWOe with trace
amount of potassium, but the replacement of H by Na is incomplete (only 75-80%), despite
the different sodium precursors (HCOONa, Na>C»04, NaGlu), HNW-to-Na salt ratio and
annealing regimes. Electrochemical tests with NaNbWOe is in progress. In the report, the
synthesis, characterization and electrochemical properties of anion-deficient pyrochlores will
be considered in more detail. My research is directly related to Goal 7: Ensuring universal
access to affordable, reliable, sustainable and modern energy sources for all.
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Renewable energy technologies have become increasingly important in the search for
more efficient and sustainable energy sources. One of the key benefits of renewable energy
technologies is their ability to save energy and reduce reliance on fossil fuels. Examples of
energy efficient materials include advanced insulation, high-performance windows, and
energy-efficient lighting systems. These materials can significantly reduce energy
consumption and improve indoor comfort while lowering energy costs. These technologies
are becoming increasingly cost-effective and are being adopted at a rapid pace around the
world. Renewable energy technologies and energy-efficient materials are critical components
of a sustainable energy future and they are likely to play an increasingly important role in
meeting the world's energy needs while promoting a cleaner, healthier planet.

air space —
thermal mass

Fig. 1 Trombe wall
Source: Renewable energy technologies for sustainable development of energy efficient
building 2018 by Arvind Chel and Geetanjali Kaushik.
Using a Trombe wall which is part of an exterior wall composed of a glazing surface
directed at sun exposure behind the glazing there is an air void then a thermal mass wall made
out of compressed earth blocks painted black to absorb the solar radiation and store heat
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behind the glazing and in the high thermal mass wall.
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Fig. 2 SDGs (source: UNESCO)

The Aim of the paper is to solve SDG 7 on affordable and clean energy.
Literature:
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Experiments with the double hole-transport layer based on polymer (PTAA) and higher
vanadium oxide showed good results: it was possible to increase the stability of the PSCs up
to 4500 h.[4] As an inorganic component of hole-transport layer (HTL) tungsten oxide also
shows good results.[5] Recent experiments have shown that thermal evaporation of vanadium
pentoxide from a tungsten boat produces a film of mixed composition containing both
tungsten oxides and vanadium oxides. Therefore, mixed tungsten-vanadium oxides are among
the best hole-transport materials reported to date. However, no systematic study of the oxide
stoichiometry impact on the efficiency and stability of PSCs has been performed vyet.
Therefore, the purpose of this work is to study the optoelectronic properties of mixed
vanadium tungsten oxides (VOx)a(WOx)1-a with various stoichiometry and investigate the
performance of PSCs containing HTL based on the combination of these oxides with PTAA.
Therefore, in the first stage of the study, it was decided to investigate thin films of
(VOx)a(WOx)1-a on glass using such methods as UV-vis absorption spectroscopy and X-ray
diffraction. The bandgap values of these materials were calculated from UV-vis spectra. The
next step was to assemble the devices and measure their photovoltaic characteristics. Based
on the data obtained, it can be noted that the devices based on mixed oxide compositions
W1V1 and W2V3 have good performance. Moreover, their characteristics are close to those
of devices with pure vanadium oxide (VOXx), which previously showed good stability and

efficiency results.
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Fig. 1. Distribution of characteristics for devices with mixed metal oxides of different
concentrations
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In conclusion, this study shows a high potential of using mixed vanadium-tungsten
oxide films as part of hybrid organic-inorganic HTMs for highly efficient perovskite solar
cells. Further investigation will reveal their role in the stability of PSCs.

The study aims to achieve Goal 7: Ensure universal access to affordable, reliable,
sustainable, and modern energy sources. The study aims to achieve universal access to
affordable, reliable, sustainable, and modern energy sources for all, and shows the prospects
for replacing expensive organic solar cell components with more appropriate modern
equivalents.
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The term "hydrogen energy" is ambiguous, so the assessment of "hydrogen energy"
should be carried out individually for various technical solutions and areas of their
application.

Initially, this term began to be used for chemical power sources that use the process of
hydrogen oxidation in an electrochemical cell (the process is the reverse of the electrolysis of
water).

Hydrogen current sources can be used in electric vehicles and then we should compare
them with lithium-ion batteries. But if we are talking about electric locomotives, a comparison
with a conventional electric locomotive that receives energy from a contact network will be
more practically significant.

If we are talking about objects operating offline, for example, weather stations, then it
may be appropriate to compare atomic thermoelectric converters.

Later, the term "hydrogen energy" was extended to thermal power engineering, where
hydrogen acts as an alternative to natural gas. Obviously, hydrogen obtained from methane
cannot be such an alternative, since its production requires more energy than can then be
obtained by burning it.

If we consider hydrogen obtained by electrolysis, then we must, firstly, compare it with
methane, and, secondly, compare the sequence of processes electrolysis-transport-
reproduction of energy with direct transmission of electricity.

Finally, we should compare the production of hydrogen by electrolysis for energy
storage both with other methods of storage and with energy consumption balancing within
large energy systems, in which the flow of electricity makes it possible to compensate for
temporary surpluses (deficiencies) in local subsystems.
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Nowadays, renewable sources are becoming more and more relevant, which largely
depends on energy storage systems, which have a number of problems related to their
electrolytes. These drawbacks include flammability, high voltage instability, degradation of
electrolyte and/or capacity during cycling, and others.

There are examples of application of fluorinated esters as components for high-voltage
lithium metal batteries and lithium-ion batteries.[1] We decided to choose an electrolyte for
the promising NMCB811||graphite system utilizing fluorinated esters. For this reserch we used
several organofluorine esters (Fig. 1).

In this work new high-voltage electrolytes for lithium-ion batteries based on
fluorinated esters were developed. It was found that for the stable operation of such electrolyte
it is necessary to use 4-fluoro-1,3-dioxolan-2-one or 1,3-dioxolan-2-one to form SEI, whose
formation prevents the solvent consumption at the anode.

In addition, electrolytes based on fluorinated solvents proved to be more stable at
potentials above 4.3 V than commercial electrolytes.
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Fig. 1. List of used fluorinated esters
Goal 7: Ensure universal access to affordable, reliable, sustainable and modern energy sources
for all.
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The increasing significance of grid scale energy storage demands the promotion of

inexpensive and durable rechargeable batteries to store energy from intermittent sources.
Alternative aqueous rechargeable batteries technologies based on reversible proton insertion
could fill the niche of low cost and environmentally friendly energy storage due to better
cyclability [1]. It was previously reported that Prussian blue analogues (PBA) demonstrate
reversible insertion of protons during the redox of transition metals in PBA structures in
solutions of divalent cations (Mg?*, Ca?*) chlorides and could be applied as cathode materials

[2].

However, the width of the electrochemical window of aqueous solutions is too narrow
for a high energy density proton battery, and the development of more stable electrolytes
becomes highly desirable. The addition of polyethylene glycol (PEG-400) suppresses
hydrogen evolution, widens electrochemical stability window due to molecular crowding
effect and decreases freezing temperature, which is beneficial for low-temperature
applications [3]. The aim of this work is to design an electrolyte which allows for a stable
cycling of electrodes based on PBAs in PEG/water mixtures with a magnesium salt as an
electrolyte.

According to the phase diagram, optimal molar ratio of water:PEG-400 is 40:60 [4],
which provides the lowest freezing temperature (about -35° C) due to eutectic point. At the
first stage, we studied the electrochemical behaviour of nickel hexacyanoferrate
(NazNi[Fe(CN)s]-xH20, NiHCF) and copper hexacyanoferrate (Cus[Fe(CN)s]2]-xH-0,
CuHCF) in water/PEG-400 60:40 mixtures with 1 m MgCl, (Fig. 1ab). Cyclic
voltammograms (CVs) of NiHCF and CuHCF electrodes demonstrate reversible responses
corresponding to insertion/deinsertion of protons in/out of PBA’s structure. As the capacity
values for NIHCF were low and a noticeable capacity decay was observed for CUHCF (Fig.
1c, d), we decided to increase the concentration of the electrolyte to 5 m MgCl.. More stable
cycling performance was observed for 5 m MgCl: electrolyte (Fig. 2a, b). Capacity values at
the first cycle were 54 mAh/g and 58 mAh/g for NiIHCF and CuHCF, respectively, and
capacity decay after 10 cycles was 11% for NiHCF (Fig. 2¢) and 14% for CuHCF (Fig. 2d).
At the next stage, magnesium chloride was replaced with acetate in order to increase the
buffering properties of the electrolytes and stabilize the local pH. As the solubility of
magnesium acetate is lower than that of MgCl., the maximal concentration of the electrolyte
was 2.5 m. CVs were registered in 1 m and 2.5 m solutions of Mg(CHsCOO).. NiHCF (Fig.
3a,d) demonstrated similar patterns as with MgCl. electrolyte salt, while charge redistribution
and capacity decay was observed for CUHCF (Fig. 3b,f) (from 64 mAh/g to 50 mAh/g after
10 cycles in 1 m Mg(CH3COO)2 (22% loss) and from 53 to 41 mAh/g in 2.5 m Mg(CH3zCOOQO):
(23% loss)). Capacity decay (Fig. 3c,f) for NIHCF was 15% (from 52 to 44 mAh/g) in 1 m
and 10% (from 52 to 47 mAh/g) in 2.5 m Mg(CHsCOOQ)s..
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Fig. 1. CVs of electrodes based on NiHCF (a) and CuHCF (b) in water/PEG-400
mixture with 1 m MgCl. at 0.2 mV/s. Cycling performance for NiHCF (c) and CuHCF (d) at
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Fig. 2. CVs of electrodes based on NiHCF (a) and CuHCF (b) in water/PEG-400
mixture with 5 m MgCl; at 0.2 mV/s. Cycling performance for NiHCF (c) and CuHCF (d) at
0.2 mV/s.

We conclude that NiHCF in 2.5 m Mg(CH3COO). and CuHCF in 5 m MgCl2 show the
highest cycling stability. In further studies, the optimization of the electrolyte composition
will be continued in order to achieve maximal cycling stability of the NiHCF and CuHCF
electrodes in mixtures with PEG-400.

The study is aimed at achieving Goal 7: Ensuring universal access to inexpensive,
reliable, sustainable and modern energy sources for all, and shows the prospects of replacing
lithium-ion batteries with their more suitable analogues for large-scale energy storage.
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performance (c,f) for NIHCF and CuHCF at 0.2 mV/s.
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Ruddesden-Popper (RP) transition metal oxides with the general formula An+1BnOzn+1
are universal functional materials that can include a wide variety of compositions with
compromising structural stability. Substitutions in A and B positions allow to precisely
control of the functional properties of these materials. This opens up wide opportunities for
rational crystallographic design. In particular, it has been demonstrated that some of these
materials are effective and stable catalysts for the electrochemical reaction of oxygen release
(OER) - one of the key processes in electrolyzers.

The aim of this work was to obtain a number of phases of the Ruddesden-Popper
LaSrM?; «M?204 (MY, M2 — Fe, Co, Ni) from aqueous solutions of metal nitrates using the
method of ultrasonic spray pyrolysis (USP) and to characterize their electrocatalytic activity
in OER.
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Fig.1. (a) X-ray diffraction patterns of compounds obtained by the USP method after
annealing at 850 € for 12 hours. b — linear voltammograms (anodic scans) of the
obtained catalysts on VDE in the potential range of the onset of oxygen evolution.

Rotation speed - 1600 rpm, solution - 5 M KOH, potential sweep rate 10 mV/s.

It was found that the phase purity of samples synthesized by the USP method is higher
compared to samples obtained by solid-phase synthesis or precipitation from aqueous
solutions followed by calcination, which were used in previous studies of perovskite systems
[1]. Obtaining oxides directly from the liquid phase increases the uniformity of the
distribution of metal cations and avoids further pressing at the annealing stage.
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There are no peaks of impurity phases on the diffractograms of the obtained materials
(Fig. 1a). The reflexes of the synthesized RP phases coincide well with the reference from the
JCPDS database (#01-075-5726) and correspond to the layered structure with the space group
lsmmm after substitution with various transition metals in the B-position. However, the exact
positions of the most intense peaks (31.7—33.1 of angle 26) differ slightly for LaSrNigsFeo50a,
LaSrCoosFeos04 and LaSrCoosNiosOs, probably due to the difference in the ion radii of Fe3*
(0.645 A), Co®* (0.615 A) and Ni®* (0.60 A).

It was found that LaSrNiosFeos04 (LSNF) oxides are sufficiently active in the OER in
a 5 M KOH solution: the current density at an overvoltage of 0.27 V is 0.5 mA/cm? of the
true surface, which is comparable to the activity of noble metals [2].

Moreover, it was found that at a potential of 1.55 V (RHE), the current density does
not significantly change for 2 hours under the conditions of a potentiostatic experiment. Thus,
the conducted studies allow us to draw preliminary conclusions about the prospects of the
obtained catalysts for use in alkaline electrolyzers.

The research is aimed at achieving Goal 7: Ensuring universal access to affordable,
reliable, sustainable and modern energy sources.

The work was supported by the Russian Science Foundation, project Ne 21-13-00419.
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Nowadays development of highly effective alternative energy sources is topical in
terms of solution of environmental problems. Perovskite solar cells is one of the fastest
developing photovoltaic technologies that set the records in many aspects of material science.
Many of complex lead halides have outstanding electronic properties, tunable bandgap, high
absorption coefficient, remarkable power conversion efficiencies currently beyond 25% [1]
and defect tolerance, which make them easy to fabricate from solution. Simple and cheap in
fabrication, this technology has a great chance to replace expensive and bulky silicon or at
least find its own niche on the energy market. One of the main challenges yet to be solved by
material scientists is to achieve operation lifetime of PSCs as long as of commercial leaders
based on Si, GaAs, and CIGS (copper indium gallium selenides) light absorbers. One of the
most commonly used material is methylammonium lead iodide MAPDIz (MAPI). It was
shown that MAPbI; is thermally unstable at 60°C and is prone to degradation by
humidity[2][3]. MAPI’s decomposition in two ways can be described by the following
reactions [4]:

MAPbI; - CH;NH, + HI + Pbl, MAPbl; = CH31 + NH; + Pbl,

Good news that decomposition of MAPDI3 is reversible if all decomposition products
are kept under encapsulation.

Encapsulation of the devises plays the key role in extrinsic stability. Depending on
type of encapsulating layer and encapsulation method, the operation lifetime of PSCs can be
significantly prolonged. There are many encapsulation materials for different photovoltaic
technologies presented in literature: various epoxies, ethylene vinyl acetate (EVA), polyvinyl
butyral (PVB), polyethylene terephthalate (PET) etc. [5] The aim of the present study is to
find suitable effective method for solar modules based on complex lead halides.

Encapsulation material should protect cells from ambient environment, elevated
temperatures and prevent evaporation of volatile degradation products. It should also be
adhesive and preferably transparent and do not chemically interact with any compounds of
solar cell. In our research we studied thermal stability of MAPbIz film covered with
encapsulating layer (parylene and polyisobutyl rubber PIB). Parylene is known for its good
barrier properties: resistance to external influences, low water vapor transmission rate [6].
Among the flaws can be identified its poor adhesion. PIB have a low water vapor transmission
rate, low application temperature, and low cost, so it could be an ideal encapsulant for PSCs
[7]. However, PIB rubber typically has black color, which limits its application in
multijunction solar cells. In this study, film of MAPDbIs perovskite was covered with
encapsulator and then subjected to elevated temperatures (85°C) in inert atmosphere. Parylene
film of varying thickness was sequentially deposited on the top of the MAPbI3 layer using a
vapor-deposition technique. The XRD was used for checking the stability of perovskite layer.
Fig. 1 shows the XRD measurements for substrates with different palylene layer’s thickness:
40 nm (a), ~150 nm (b) and ~300 nm (c).
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at elevated temperature (85 ) in inert atmosphere

Experimental data shows that with growing parylene thickness the stability of
perovskite film is improving. On films with 40 nm parylene Pbl2 phase forms already after
30 min of thermal stress. Films with 150 and 300 nm of parylene starts to decompose only
after 2 days of thermal stress. PIB was dissolved in hexane (56 mg/ml). The solution was
filtered and spin-coated at 4000 rpm and 2000 rpm. Film’s was determined later using AFM.
Fig. 2 shows the XRD measurements for substrates with different PIB film’s thickness: ~700
nm (a) and ~1 um (b). It is clear that perovskite stability depends on PIB film thickness.
Perovskite under thicker film withstands thermal stress better than non-encapsulated (Fig. 3).
According to the results, it can be said that parylene and PIB increase thermal stability of
perovskite layer (Fig.2 and Fig.3) however further optimization of film thickness is required
to achieve longer stability, especially for PIB encapsulant. Other types of encapsulation will
be studied later in this research, as well as the stability of encapsulated solar cells.
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The study is aimed at achieving Goal 7: Ensuring universal access to inexpensive,
reliable, sustainable and modern energy sources for all, and shows the prospects of
development highly effective alternative energy sources.
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Palladium and palladium-containing materials are in demand in the technology of
electrodes for low-temperature fuel cells [1]. Pd-based alloys are promising as cathode
catalysts for the oxygen reduction reaction (ORR) since their activity in this reaction is
comparable to that of platinum electrodes. PdMo electrodes exhibit a stable catalytic effect
towards ORR in both acidic and alkaline [2] solutions. It was suggested that it is due to the
synergistic effect of Pd and Mo. Pd-Mo catalysts with a core-shell structure, were studied in
[3]. They demonstrated high catalytic activity in oxygen reduction (ORR) and hydrogen
evolution (HER) reactions. The corrosion resistance of palladium alloys with other metals
(PdM) is of particular interest from the point of view of the possibility of electrocatalytic
applications. The mechanism of this process is still the subject of discussion. Therefore, the
aims of this work were: 1) collection of data on the corrosion resistance of electrolytic
deposits of PdMo; 2) determination of the catalytic activity of PdMo electrolytic deposits in
the reactions of formic acid and methanol electrooxidation.
PdMo alloys were deposited onto the surface glassy carbon electrodes from acetate
solutions. The deposits contained 22 + 2 at.% Mo. The anodic and cathodic dissolution of
PdMo alloys was studied in a 0.5 M solution of H,SO; at the different polarization modes

(Fig. 1).
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T

Fig. 1 Programs of scanning electrode potential used in the present work.

The determination of the amounts of dissolved Pd and Mo in order to reveal the effect
of Mo additives on the corrosion resistance of palladium deposits was carried out by the
chemical analysis of the solutions after recording slow-rate cyclic voltammograms, anodic
and cathodic half-cycles. It was found that the specific solubility of palladium from PdMo
electrodeposits is ~ 1.5 times less than that from the individual palladium electrodeposit. It
was found that the dissolution rate of Mo from PdMo electrodeposits is unexpectedly low. It
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can be assumed that such an unusual behavior of electrodeposited PdMo may be due to the
very high binding energy of Pd—Mo. It has been found that the presence of Mo on the Pd
surface has an inhibitory effect on the rate of formic acid oxidation reaction and a promoting
effect on the methanol oxidation reaction. This is due to the oxophilicity of Mo.

Study aims to achieve goal 7: Ensure access to affordable, reliable, sustainable and
modern energy.
Literature:
1. Antolini E. Palladium in fuel cells catalysis // Energy Environ. Sci. 2009. Ne2. P. 915.
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The electrification of the road transport sector is a crucial component to the global
effort of urban decarbonization [1]. As transportation is responsible for a significant amount
of carbon emissions, reducing these emissions from the transportation sector is to meeting
climate goals [2]. Electric cars are a promising solution as they emit significantly fewer
pollutants than traditional gasoline-powered vehicles and shows a significant potential for the
reduction in energy demand [3]. The progressive electrification of the transport fleet will put
a burden on the power system of several countries that will need to increase the share of
renewables and decrease fossil fuel consumption [4]. However, the transport electrification
represents an opportunity to achieve the sustainability goals thanks to the improvement of the
electricity generation from hydropower maximizing the plants efficiency [5] without affecting
the natural environment [6].

To assess the potential impact of electric cars on the energy transition in the long term,
a scenario analysis was conducted using the Long-range Energy Alternative Planning
platform. The study focused on the Italian automotive sector and employed a unique bottom-
up model that provided a detailed description of the car stock [7], comprising twenty-eight
categories of cars segmented by fuel, engine displacement, and fuel efficiency [8]. The
model's applicability is not limited to Italy but can be applied to any European Union country.

The simulations showed that deploying electric cars could lead to a significant
reduction in energy consumption and emissions. Specifically, the study estimates that energy
consumption could decrease by up to 23%, and emissions could be reduced by a considerable
amount. Furthermore, the model's effectiveness was demonstrated through three different
scenarios in terms of penetration of electric vehicles — 10%, 20%, and 40% [9].

The study also analyzed the impact of electric cars on the Italian electricity system,
given the projected increase in the number of cars until 2030. A detailed bottom-up energy
model of the Italian car fleet was developed; analyzing the fleet in terms of energy
consumption, carbon emissions, and externalities costs. The analysis suggested that the
introduction of electric cars would always lead to primary energy savings, with increasing
penetration rates corresponding to a decrease in primary energy consumption, carbon
emissions, and better energy balance [10].

Overall, the study demonstrates the necessity of the electrification of the road transport
sector and the potential impact of electric cars on urban decarbonization. The model's unique
approach provides a valuable tool for policymakers and stakeholders to assess the impact of
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electric vehicles in their respective countries and implement effective policies to facilitate the
transition to sustainable mobility.

Study aims to achieve Goal 13: Take urgent action to combat climate change and its
Impacts.
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Global G.A.P. (Good Agricultural Practice) — The best agricultural practice. It is the first
level standard for the production of agricultural products, from the time of planting
agricultural crops to the harvesting of products. The international system of quality and safety
standards applied in the production of agricultural products. It is used at enterprises involved
in crop production, animal husbandry, aquaculture and feed production. The GLOBALG.A.P.
standard assumes a certain number of risk assessments that need to be undertaken in order to
promote food safety, employee health and environmental protection.

The Global G.A.P standard takes into account and controls microbiological, chemical,
radiation contamination and mechanical contamination of products. Today, the main engine
of the GlobalGAP standard is retail chains, processing enterprises and catering enterprises.
The guarantee of the safety of products offered to consumers is one of the main requirements.
For example, the key condition for the products purchased from the vast majority of European
supermarkets is compliance with its Global G.A.P requirements.

For food producers, it is necessary to have a certified safety management system
confirming that they grow and supply safe and healthy products to the market. Producers
should use production methods that reduce the impact of agriculture on the environment,
minimize the use of chemicals, effectively use natural resources, while taking care of workers,
farm animals and marine life.

Thus, the GLOBALGAP certification shows the manufacturer's commitment to good
(proper) farming and fish farming practices. GLOBALGAP certification has become a
prerequisite for access to the international market.To date, 1,276 standards related to the
agricultural sector have been implemented (893 of which are harmonized with international
standards, 70%). 309 of them are international and 6 are standards of foreign countries.On
September 19, 2018, [1] an initial memorandum was signed between the Uzstandart agency,
the Republican Center for Testing and Certification, and the Italian company Rina Simtex
[2,3,4]. Italian company Global G.A.P. In Uzbekistan began to help in the practical
implementation of national personnel training and certification in accordance with. According
to experts' assessment, the world market of organic products has grown by an average of 15
percent per year over the past 5 years, and in 2022, the trade turnover is forecast to reach 212
billion USD dollars (20 percent of the total volume of world agricultural production).

According to the Institute for Organic Agriculture Research (FiBL), 103 countries
around the world have passed laws on organic agriculture, and another 6 countries are
developing laws [1]. In the 2019 edition of the statistics of world organic agriculture, the
Republic of Uzbekistan is included among the 10 countries in the world with favorable
conditions for growing fruit, and it is noted that our republic has favorable land areas for
organic fruit production.

In 2017-2019, a total of 1,848 tons of organic raisins were grown by "Sunny Fruit
Production” LLC in our republic, which were exported to the Russian Federation, France,
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Germany, the Netherlands, Italy, and Greece at prices 14.7% higher than the traditional type
of raisins and 4.1 times higher [2]. More net profit received.

Global G.A.P. (Good Agricultural Practice) — The best agricultural practice. It is the first
level standard for the production of agricultural products, from the time of planting
agricultural crops to the harvesting of products. If it is in animal husbandry, it is a standard
that covers all production processes from the time of starting production to the state of
intermediate products (feeding and slaughtering). The GLOBAL GAP standard was
established in Germany in 1997 and is now widely distributed around the world. According
to last year's information, the GLOBAL GAP standard was introduced in 124 countries of the
world. In these countries, more than 180,000 large firms and enterprises producing
agricultural products and engaged in food trade have certificates.

Worldwide Global G.A.P. We can see that the number of organizations that have
received a certificate by introducing the standard is growing year by year. GLOBAL G.A.P.
It is currently the most important standard that serves to minimize food safety threats in
exporting enterprises.Therefore, this standard is an important standard in the field of
agriculture currently [5,6].

In addition to the continuous supply of food, it is an important task for every country to
search for consumers in the world market, to meet their requirements, to organize quality
products, quality packaging and care services, and most importantly, to ensure that it is safe
for human health. This country serves to raise its economic indicators and make its national
name known in the world community.

In this regard, representatives of agriculture should grow, store and process products in
accordance with the requirements of international standards. We can see that the number of
organizations receiving a certificate in the cultivation and processing of safe agricultural
products around the world is growing every year due to the introduction of the international
standard of GLOBAL G.A.P in agriculture.
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This article discusses the role of forest in global climate change adaptability and
reviews the effects of deforestation in Nigeria focusing on the causes, consequences and
possible solutions [3]. Forest serves as carbon sinks, absorbing carbon dioxide from the
atmosphere and storing it in their biomass and soils, making conservation and restoration
crucial for mitigating the effects of climate change [2]. Nigeria is one of the countries in the
world with the highest deforestation rates.

Deforestation in Nigeria is driven by various factors, including agriculture, logging,
fuelwood and charcoal, leading to the loss of biodiversity, soil erosion, reduced water
availability and increased greenhouse gas emissions [4]. To promote global climate change
adaptability in Nigeria, sustainable forest management should be made to address the root
cause of deforestation [1]. The conservation and restoration of forest are essential for
promoting sustainability and resilience in the face of climate change [5].
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Fig. 1: Deforestation rate in Nigeria
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Study aims to achieve Goal 13 and 15: Climate Action and Life on Land
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The unsustainable practices by the locals of Ebenato Town, Nnewi South Local
Government Area, have created a huge environmental degradation challenge which is
devastating the town. The study was aimed at investigating the major reasons for the
escalation of the gully site using approaches such as geographic information system (GIS) for
reconnaissance survey, field mapping, and laboratory analysis. From the field studies, we
noticed that Ebenato town is situated on a porous sandstone ridge, making it susceptible to
gully erosion processes due to the weak nature of the substratum (soil). Two factors such as
natural and anthropogenic factors played major role in the widening of the gully. The natural
factors includes the climate (prolonged rainfall), the vegetation (trees with tap roots
dislodging the soil), the topography (sandstone ridge), and the geology (very loose soil).
However, the anthropogenic factors can be attributed to the unsustainable practices by the
locals such as making ridges along slope (giving a leeway for rapid flow of water during
runoffs and prolonged rainfall), the dumping of municipal solid wastes (MSW) containing
hard objects like metals, bottles and some plastics also worsens the situation of the gully.
These wastes impact the various water resources negatively especially the river which was
seen to contain some heavy metals from the water quality analysis. The other sources such as
spring and borehole requires proper treatment due to the presence of coliform bacteria and
E.coli. Hence, they are not potable and fit for consumption unless they are properly treated.
We recommend that the locals stop disposing wastes in the gully to ensure that the water
quality (groundwater and surface water) is free from contaminants and fit for consumption.
Furthermore, we recommend that ridges for cultivation be made across slope to ensure that
the soil does not get washed off during prolonged rainfall. These two practices will promote
sustainability once there is strict compliance. Finally, establishing legislation and enacting
fines will checkmate the rate of compliance in the town and increase sustainable practices
among the locals.

The nations of sub-Saharan Africa are facing challenging environmental degradation
resulting in desert encroachment, drought, and soil deterioration due to either wind impact or
very high-intensity rainfall resulting in heavy runoff and soil loss. The problems have
adversely impacted agricultural productivity and thus heaved mistrust in food protection in
the zone. The ecological and anthropogenic systems are disturbed, leading to losses in human
and material capital. [1], opined that the most significant hazard to the environment of south-
eastern Nigeria is the incremental but steady degradation of the landmass by water. Although
the nascent stages of soil erosion through rain drop or splash, sheet, rill, and are efficiently
controlled by individuals through suggested soil conservation techniques, the gully forms
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have assumed a different dimension such that concessions and scarce arable land are in
danger. However, it is essential to know that gully erosion concerns have become a hot potato
among soil scientists, ecologists, geoscientists, engineers, and social scientists [1]. According
to [1], about 1.6% of the entire land area of eastern Nigeria is devastated by gullies. [2],
indicated that the fourth stage of erosion (gully erosion) is the most physically identified in
Nigeria because of the impression they leave on the earth's surface. The land is precious and
crucial for every living thing on earth to thrive. The Sustainable Development Goals (SDGs)
are the methods proposed by the United Nations in 2015. These SDGs aim to build and attain
a more profitable and sustainable future. The increase in pressure on land is highly likely to
transpire to fulfil the SDGs related to food, health, water, and climate [3]. Recent demographic
studies and projected growth in the global population (to exceed nine billion by 2050) are
estimated to result in a 60% increase in demand for food, feed, and clothing [4]. However, to
satisfy the need to achieve a sustainable generation in terms of no deprivation, zero starvation,
healthiness, and well-being, the land is explored to meet all these needs through agribusiness
and development. Exploration of the land has produced land degradation concerns. Therefore,
there is a pressing necessity to halt land degradation and establish frameworks for sustainable
land systems [4]. Soil erosion is a global concern and is one of the major issues in many
countries. This concept generally refers to the devastation of soil by the movement of natural
phenomena (such as the agents of denudation like running water, wind, sea wave, and glacier)
and human-made factors (intensive and extensive agriculture) operating in conjunction [5].
According to [6], in the first category, soil erosion occurs under normal conditions for millions
of years and is the means for new soil formation. However, accelerated soil erosion occurs
due to human activities like deforestation, overgrazing, and non-suitable farming practices
where soil loss is much more than its formation. Soil erosion impacts agricultural production,
quality of source water, and ecosystem health in terms of aquatic and land environments [7].
Factors such as the nature of the substratum, topography, climate, and vegetation contribute
to soil erosion.
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Currently, GIS is used in many areas of society. It has the necessary tools to solve
problems related to the management of the region. GIS allows you to visualize, collect,
systematize and store not only statistical, but also spatial data; perform analysis and make
forecasts. And the web implementation of the geoinformation system allows users to receive
information via the Internet.

Currently Ramsar lands occupy 777894.83 hectares on the territory of Belarus, which
IS 3.7% of the country's area. They are important elements of the landscape that presenting
numerous environmental services. Wetlands are sources of biodiversity and perform an
environment-forming function.

The purpose of this study is to develop the concept of the geoportal "Wetlands of
international importance of the Republic of Belarus" using geoinformation methods and GIS
technologies.

The concept of developing a wetlands geoportal has six main stages. At the first stage,
the goals and objectives of the implementation of the wetlands geoportal have been
determined. The geoportal is being created as a geoinformation model of wetlands of
international importance of the Republic of Belarus to assess the current state. The purpose
of the geoportal is to present a geographical information model of key wetlands of
international importance of the Republic of Belarus.

At the second stage, the possibilities of creation and practical use of a geoportal have
been identified. The development of the geoportal is based on the results of the author's
scientific research. The developed portal is of great practical significance due to the demand
for such products for the territory of the country.

The created geoportal combines various types of information (cartographic, graphic,
text, etc.), providing a possibility of quick and timely information updating, quick and
convenient distribution, as well as unlimited amount of information presented.

The third stage is data accumulation. The work at this stage includs the systematization
and analysis of information: the study of documentation, reference publications, available
cartographic, photographic and geolocation data for the examined territories.

The essence of the fourth stage is to create the basic elements of the geoportal. During
this stage maps, geoportal web pages (short descriptions and analytical texts) have been
implemented.

At the fifth stage the development of the structure and stylistic design of the geoportal
has been carried out. The final sixth stage focuses on the publication of the geoportal on the
Internet and its testing.

To create cartographic products, the capabilities of the desktop GIS QGIS, a cloud GIS
platform from ESRI (ArcGIS Online), have been used. The geoportal has been developed on
the basis of Google Sites templates.

The scientific significance of the geoportal lies in the integration of diverse and
heterogeneous information about the current state of wetlands in Belarus with the help of
geoinformation technologies. Practical importance is the possibility to benefit from obtained
geoportal when organization of sustainable usage of wetlands, as well as forecasting their
ecological status and further implementation. The economic and social value of the project is
the popularization of the relevance of wetlands through free access to diverse information
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(interactive cartographic databases, cartographic products, etc.), presented in the geoportal.

Access to the geoportal can be obtained by following the link:
https://sites.google.com/view/wetland-belarus. The main page of geoprtal presents a
cartographic database of wetlands with an international status (Fig. 1). The database contains
brief information about the wetland and a link to access a page with a satellite image and
additional information about the territory.
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Fig. 1. The main page of the geoportal "Wetlands of international importance of the
Republic of Belarus™
There are 6 structural blocks in the geoportal (Tab. 1).

Table 1
Structural blocks of the geoportal
Title Content
Home A cartographic database of wetlands of international importance is presented.

Natural diversity | The natural diversity is considered on the basis of the biotopes that have been
allocated for each wetland.

Environmental Information about the main environmental threats of wetlands is presented

threats and their specific features are displayed.

Control Measures aimed at the conservation of wetlands and measures to combat
degradation have been collected.

Promising Promising wetlands for obtaining international status have been identified,

which are also displayed on the web map.
About the project | The purpose, scientific, practical and social significance of the geoportal are
substantiated.

Thus, on the basis of geoinformation technologies, it is proposed to integrate diverse
and heterogeneous information about the state of wetlands of international importance in
Belarus, which will allow to assess the in current state, to identify dynamic features and to
develop recommendations for their rational use.
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The influence of acidic effluent (AE), from soapstock production was neutralized by
calcareous phosphorite as mineralized mass (MM). The experiment was carried out with wide
changes in the mass ratios of AE : MM (from 100:10 to 100:40) at a temperature of 60 °C and
a time duration of 30 min. At that the content of the relative form of phosphorus in 2% citric
acid ranged from 1.95 to 1 .63 and from 3.67 to 1.72 times at a content of 9.11% of the
assimilable form of P.Os for citric acid in MM, respectively. Activated phosphorite obtained
at a mass ratio of AE: MM = 100:20 was introduced into cattle manure at various mass ratios
from 100:8 to 100:20 for composting for 3 months with keeping humidity of 65-70%. It has
been established that with an increase in the content of activated phosphorite and the duration
of composting time.

According to statistics, it is known that in 1970 there were 0.22 hectares of irrigated
land per capita, and now this figure has decreased to the level of 0.12 hectares [1, 2]. Despite
this, the government of the republic has increased over the past ten years the area from 20
million 280 thousand to 25 million 736 thousand hectares for agricultural land [3, 4]. In order
to ensure food security, it is necessary to increase crop yields with the use of agricultural
products, in particular mineral fertilizers. The share of mineral fertilizers for the growth and
development of crops is on average 40-50% [1, 2].

In a case, drawbacks phosphate fertilizers, acid effluent from vegetable oil company
can be used as a reagent to dissolute phosphate ore. Consequently, there are been solved
problem concerning to eliminate environment issue surrounding the edible oil industry and
soap production.

As an object of study, mineralized mass (MM) from the deposits of the Central
Kyzylkum were used: MM contained in its composition (wt.,%): P20Os - 15.09; CaO - 43.17,
MgO - 1.21; CO: - 14.00; Fe20s - 1.34; AlL,O3 - 1.22; SOz - 2.17; F - 1.7; insoluble residue -
11.24; CaO: P20s - 2.86; P2Osacceptanle / P2Ostotal according to citric acid - 9.11.

The acid effluent from soap production of JSC "Urganch yog'-moy" was neutralized
by MM.

A study on the neutralization of acidic runoff was carried out at the same mass ratios
of AE : MM = 100 : 10, 100 : 15, 100 : 20, 100 : 25, 100 : 30, 100 : 35 and 100 : 40 at a
temperature of 60°C and duration time 30 min [3]. An increase in the mass fraction of MM
leads to a decrease in the relative assimilable form of P.Os for citric acid and Trilon B, which
varies in the range of 33.45-15.68% and 26, 64-13.99%, respectively. These indicators are the
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highest in comparison with the initial raw materials, which are approximately from 3.67 to
1.72 folds more with a content of 17.52 and 9.11% of the assimilable form of P,Os for citric
acid MM. This is due to the transition of P,Os from an indigestible form to an assimilated one
for plants, i.e. raw materials are activated.

After neutralization the physicochemical characteristics and composition of the AE are
given in Tables 1 and 2.

The optimal mass ratio can be considered AE : MM = 100:20. In this case, we obtain
activated phosphorites for PP composition (mass %): P2Ostotal - 14.80; P2Osassim. by 2% citric
acid - 4.97; P20sassim.. 0.2 M solution of EDTA - 3.92; CaO - 39.05; SOs - 16.01; where is the
relative form P2Osassim. /P2Ostotal - 33.58 by 2% citric acid and P2Osassim. /P20stotal - 26.49% by
0.2 M solution of EDTA.

Table 1
Indicators of neutralized water
S 8 Hardness Dry residue
= = & 20 meq / | mg /| Suspen-
<§E 2l e|ls| 5|28 388 ded
S|l Q| =|0| 25| = -
5| 5|1~ | 3|8 < c| 8 2 | Carbo-| Non- | Experi- | Estima- substan
us m 2 E & | nate |carbonate | mental | ted ces,
a AR mg/ |
ol O ©
S| o | < qLZ)
47| 8| E 5 S 14200 (13332 | 1,2 113,8 56,5 | 55,341 960
g 9|3 &

Table 2
Chemical composition of neutralized water
Cations | mg/l | meq/1|%-eq/1| Anions | mg/l | meq/l| % -eq/|I

Na* | 15675 | 681,53 86 Cl 1063 30 4

K* - - - SO4* | 36665 | 763,85 96
NH4* - - - NO2 - - -

Ca?* | 1050 | 52,50 6 NOs- 92 1,48 -
Mg** 760 62,5 8 COs - - -

Fe3* - - - HCOs | 73 1,2 -
Fe? - - - Total | 37893 | 796,53 | 100
Total 17485 | 796,53 100

As for the activated phosphorites based on MM, the composition has (mass %): P2Ostotal
- 12.09; P20sassim. by 2% citric acid — 3,11; P2Osassim.. 0.2 M solution of EDTA - 3,32; CaO -
36.89; SOs - 6.89; where is the relative form P2Osassim. /P20stotal. — 25,72 and P2Osassim. /P20stotal
- 26.49% by 0.2 M solution of EDTA.

Further, the samples obtained at a mass ratio of 100: 20 in wet form were used for the
preparation of composts. An increase in the amount of activated phosphate raw materials in
relation to the manure in the compost leads to a decrease in the relative assimilable forms of
P20s. On the other hand, an increase in the duration of composting exposure from 15 to 90
days, an increase in the total and relative forms of phosphorus is observed in all mass ratios
of cattle manure to MM.

For instance, at a mass ratio of cattle manure : MM = 100:8 and 100 : 20 during 15
days of compost holding, the content of organic matter in composts decreases from 25.02 to
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24.46 and from 19.06 to 18.33%, respectively, at mass ratios of cattle manure: MM = 100:8
and 100:20 at composting holding times of 15 and 90 days.

It should be noted that during the composting process, cattle manure undergoes losses
of organic matter and nitrogen, which for both types of raw materials averages 14-15 and 25-
30%, respectively [4].

The research results showed that the product is an organomineral fertilizer containing
more than 50% of the relative assimilable form of phosphorus and significant amounts of
humic acids, fulvic acids and water-soluble organic matter. These types of product can be
successfully used in agriculture, where there is a shortage of phosphorus and humus in the
soil.
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Serpentinite from Arvaten deposit was studied regarding nitric acid dissolution. For that
influence of nitric acid’s (30%) norm ranged 70-120% from stoichiometry the decomposition
degree of the serpentinite was studied at 80°C during 3 hours. It was established that
increasing the consumption of the acid can increase recovering MgO, Fe>O3 and Al2Oz in
ranging from 78.30 to 90,25 %, from 31.71 to 43.90 and from 85.69 to 96.23% respectively.

brnarogaps cTpeMHUTENBbHOMY pPOCTY MOTPEOJIEHHS] CTPOUTEIbHBIM, OIHE3AIIMTHBIM,
OrHCYIIOPHBIM MaTepHajam, ajcopOeHTaM, KoaryJsHTaM, ¢okynsHTaM, u
(apmarieBTH4eCKUM Ipernaparam (Bl OCHOBHOM ISl HEHTpaU3allii KHUCIOTHI B JKETYJIKE)
npociexuBaetcs Oonbmoi uHTepec Opycutry (MQ(OH)2, wmarnesuty (MgCOs) wu
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kaycrmyeckomy wmarHesuty (MgO). Kpome Toro, 3T coeamHeHHs XOpomio ceOs
MIPOPEKOMEHA0BAIN B METAJUTY PIrUYECKOM, He(pTEeXUMHUUECKOM, XUMHYECKOU,
nakokpacoyHo otpaciix [1]. OCHOBHBIMU ChIpbS JJIsi TOJYYEHHS BBIIICYKa3aHHBIX
MUHEPAJIOB SIBJISIOTCS TOJIOMUT, MarHe3UT, CAllOHUT U ceprneHTUHUT. [locnennuii Hauboee
MEPCIEKTUBHBIN C TOYKHM 3pEHHUS €ro JOCTYIMHOCTH M PacHpOCTPAHEHHOCTH B IMPHUPOJE.
CepneHTUHHUT COJEPKUT B CBOEM COCTAaBE MArHUHCOJEpKAIlMX MUHEPAJIOB TaKue Kak
ceprieHTUH (He MeHee 50%), XJIOpUTHI, (POPCTEPUT, IUONCHUJ, ABIUT, THUAPOTAIBKHT,
JU3apAnT, OJIUBUH, a TAaKK€ MPUMECH MarHeTuT, am(puoOoibl, KapOOHATHI, CyIbPUABl U
ITOJIEBBIE ILMATHI, HE COAEPIKALIUE B CBOCU CTPYKType Maruus [2].

Bbutn Xopo11o u3ydeHsl CONSTHOKUCIOTHBIE METO/bI EPEPAOOTKH CEPIIEHTUHUTOB B
paborax [3-5]. B pabore [4] JloOmMHCKMI CEPIICHTUHUT MOBEPracTCs CIiepBa U3METHYCHHUIO
(mo 0,315 mxm), a motoM obOxury mexay 600 u 800°C B teuenue 10-60 MHUH. MTOTyUYEHHBIN
000’KEHHBIM CEprEeHTUHUT 00pabaThIBajiCs COJSHOM, YKCYCHOM KHCIOTaMH, a TakKkKe
XJIOPUJIOM aMMOHHUSI. Y CTAHOBJIEHO MaKCHMaJIbHOE 3HaYE€HUE CKOPOCTU PACTBOPEHUSI MAarHUs
npu Temneparype npokanuanus 600°C, pacnonaratomuecs B cienytouiem nopsake: HCl >
CH3COOH > NH4Cl (2,1 x10°>1,7 x 10°> 5,1 x 10" mons M2 ¢*. B [5] moka3zaHo, 4To
npu temreparype 70°C u BpeMeHM B3aUMOACUCTBUA 1-2 4 pasioKeHUEe CEepHEeHTUHUTA
MectopoxsieHust Oyrokymity (PuHISHANS) ¢ pa3mepoM 3épeH 74-125 mxm B 2 M pacTBopax
H>SO4 u HCI u HNO3 npuBeno x nonHomy ussiedenuto MgO (100%) u 38-67% xenesa,
<4% xpemuus. B koHI1e npoliecca pa3inokeHue cornpoBoxaaercs B AuPppy3noHHoN o0nacTu,
IIPH KOTOPOM Ka)KyIIascs DHEPTUs aKTUBAIUK cocTaBisieT 68 kJIx Monb ™t s HoSOs, u 70
kJx Monbt g HCL.

Hacrosimee cooOmienne MmocBsIIaeTcsi a30THOKUCIOTHOMY MepepadoTKy MECTHOTO
CEpIIEHTUHUTA MeCTOpoxaeHus ApBareH [[xu3zakckoil obmacTu. MeTogaMu XUMHUYECKOTO,
(U3UKO-XMMUYECKOTO M PEHTreHo(a30BOro aHaiu3a YCTAHOBJIEHO, YTO OCHOBHBIM
Op01000pa3yIOUIUM CEPIEHTEHUTHBIM MUHEPAJIOM SIBIIIETCS COCTaB MOPOJbI: AHTUTOPUT
(Mgsg[Si203](OH)4)-75%; xpuzotun Mgs[Si2Os](OH)s 3-5 %; tanpk (MgsSisO10(OH)2)10-
15%, wmarmesutr (MgCOs3) 0,5-1 %, pyansiii munepan, T.e. MmarHetutr (FeO-Fe20s3) c
mukpoBkrodeHUsIME XpomuTta (FeCr204) u cynbdhunor nukens (NiS) 3-5%.

B uccnenoBanue ObUT MCHONIB30BaH ApPBATEHCKUN CEPIIEHTUHUT cocTaBa (Macc.%):
SiO2 40,2—-41,5; CaO - 0,87-2.12; A1,03 —0.98-2.34; Fe,O3 — 7.27-7.78; MgO — 34.1-38.18;
Cr,03 — 0.306; NiO — 0.276; SOs — 0.76-1.20; H.O — 4.35. Kpome Toro, B cocraBe
ceprieHTHHHUTa mMeeTcsi pacTBopuMbiii SiO2 - 39,7%. CepneHTHHUT ObLI WM3MENbUCH [0
pazmep yactuil 0,25 MM.

B kadecTBe KHCIOTHOTO peareHThl ObLT HCIOJb30BaHA a30THAs KHUCJIOTA
koHueHtpauueit 30%. Hopmy kuciorsl BappupoBanu B mpezaenax ot 70 mo 120% ot
CTEXHOMETPHHM Ha Pa3lIOKEHHsS OCHOBHBIX cocTaBHBIX koMmmoHeHToB (MgO, CaO, Fe:Os,
Al>03, NiO). Bpems B3aunmoneiictBus coctabiisiia 3 gaca npu 80 °C.

3nauenue kodpdurmenta (Kpas) pa3iokKeHUS CEPIIEHTUHUTA PACCUUTHIBAIHN T10
dhopmye:

mzey

My
rue, mq,- couepxanue odmeir dopmber MgO, CaO, Fe;Os u AlOs B chipwe, T; my,-
conepskanue oodieit popmer MgO, CaO, Fe203 u Al.O3 B cyxom ocajike.

Pe3ynbTaTel ucciea0BaHUS CBUAETENbCTBYIOT, YTO C YBEIMYCHHEM HOPMBI KHUCIOTHI
conepxkanne MgO, CaO, Fe203 u Al,O3 B ocanke cHmkaercs B nopsake 12,84-6,31; 0,69-
0,17; 7,86-6,88 n 0,52-0,15% COOTBETCTBEHHO.

B To€e BpeMsl yCTaHOBJIEH CTENEHb IEPEXO ITUX KOMIIOHEHTOB OT UCXOJIHOT'O ChIPbs

Kpas = 100 — -100%

64



Cexknus «Okpy:kapmas cpeaa M yCcToi4nBoe pa3BuTHE»

B JKUJIKYIO (pazy, 4To cocTtaBisieT ot 7,64 1o 5,27; ot 0,45 no 0,35; ot 0,69 no 0,57 u ot 0,51
10 0,34% cootsercrBenno s MgO, CaO, Fe>Os u Al.Os.

Toraa kak pacyeTsl O COAECPKAHUIO KOMIIOHEHTOB B OIIPENIEICHHOW Macce 0cajKa Ha
Kpas. OUIyTHMO MOBIUAJIO YBEJIWYEHUE HOPMbBI KUCIOTHL. HalieHo, 4To ¢ yBelnYeHUEM
HOpMBI KUCIOTHI 0T 70 10 120% OT cTeXMOMeTpHUH BCKPBITHE MHUHEpPAa YBEIUYUBACTCS B
nopsizike ot 78,30 1o 90,25 % mns MgO, ot 31,71 mo 43,90 s Fe2O3 u ot 85,69 1o 96,23%
s Al,O3z. Huskoe 3HaueHue Kpas. MOKHO OOBSICHUTH MACCUPYIOIICH CIIOCOOHOCTBIO 3aKHCH
JKeJle3a ¢ Mepexo0M €ro B OKUCH XKelesa.

Ucxonst u3 pecypcocOepexeHuss Hanboiee ONTUMAIbLHBIM YCJIOBHEM Pa3OKECHUS
CEpPIIEHTUHUTA MOKHO CUMTaTh HOPpMY KUCIOTHI 100%, B CBSI3U TOTO, UTO J1ajie€ YBEIUUYCHUE
KOJIMYECTBO KUCJIOTHOTO peareHTa NpUBOIUT HE 0O0CHOBAHHOMY IE€PEPACXO/ly pearcHra.
Jluteparypa:
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noctymna:http://kaz2.docdat.com/docs/index-160070.html — 2.09.19.
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The impact of substances such as nitrogen dioxide, nitrogen oxides, sulfur dioxide, ozone and
ammonia is associated with acidification of precipitation, which threatens the balance of
ecosystems and human health. The introduction of the passive sampling method will make it
possible to expand the monitoring network at the expense of stations remote from populated
areas that are not supplied with electricity.

Hanbomnee pacnpocTpaHeHHBIMH KHCI0TOOOpa3ytomumMu  BemectBamu (KB) B
atMochepHoM Bo3ayxe (AB), BBI3BIBAIOIMIMMH CEPbE3HBIC MOCIEACTBUS JJIs OKPYIKAIOIICH
cpelbl M 370POBbS YEIIOBEKa, SBISIFOTCS IBYOKHCh a3ota (NO2), okcuabl azota (NOy),
muokeun cepol (SO2), 030H (O3) n ammuak (NHz). Bo3nelicTBue naHHBIX BEIIECTB CBSA3aHO C
IIOAKHCICHHUEM OCAaJKOB, YTO CTABUT IIOJ YI'PO3Yy 0ajlaHc KOCHUCTEM U 3A0POBLC YCIIOBCKA

13].

OmauM U3 3G (PEKTUBHBIX CIOCOOOB OICHKHM JWHAMHUKH 3arps3HeHus AB sBisercs
MOHUTOPUHT cozaepkaHuss B HeM KB. ®OHOBBII MOHUTOPHUHI — 3TO INOBTOPSIOLIMECS
HW3MEPEHUS DKOJOTHYECKUX ITOKA3aTeNIe B )KUBBIX M HEKMBBIX KOMIIOHEHTAX IMPUPOIHOMN
Cpebl, MUHUMAJIbHO 3aTPOHYTOM BMEIIATEIbCTBOM yenoBeka [ 1].

B nacrosmee BpeMs Ha TeppuTOopur Poccru B OCHOBHOM MCIIOJB3YKOTCS aKTHUBHBIE
MeTonbl 0T6opa AB. B TO ke Bpems [Uisl MAaCCUBHBIX METOJIOB O(MUIIMATBLHO TMPU3HAHHOU
METOJIMKH He CyllecTBYeT. B naHHOI paboTe cpaBHUBAINCh AKTUBHBIM U TACCUBHBIN METO/IbI
orbopa Bozayxa mis onpenenenus KB mis poHOBBIX cTaHIIMNT MOHHUTOPHUHTA.

[Ipouiecc maccuBHOTO MPOOOOTOOPA TIO CPABHEHUIO C AKTUBHBIM METOJOM B OOJIbIIEH
CTETICHH TOJBEPKEH BIHMSHHUIO METEOPOJIOTHYECKHUX (KIMMATHYECKUX) (PaKTOpOB, Tak Kak
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MEPEHOC BEUIECTBA M3 OKpYXKalIIel Cpeapl K COpOEHTY OCYLIECTBIISIETCS 3a CYET
MOJIEKYJISIpHON T dy3un 0e3 MpUHYIUTEIbHOM NMpPOKaykKyd BO3ayxa. MeToa maccHMBHOIO
pob6ooTOOpa, B OTIMYHME OT AKTUBHOIO, HE 3aBUCUM OT HMCTOYHHMKOB 3JIEKTPOIHEPIHUH,
MO3TOMY OTJIMYAETCS OTHOCUTENBHOW JEIMIEBU3HOW. OTO MO3BOJISET PACHIMPUTH CETh
MOHUTOPHHTA 3a CYET YyAAJICHHBIX OT HACEJICHHBIX MyHKTOB CTAHIMN, HE CHAO0XEHHBIX
3JeKTpu4eCcTBOM [ 1,2].

B kauecTBe MOArOTOBKM K OSKCIEPUMEHTAJIbHOW YAaCTH HCCIENOBaHUS Oblia
aJanTUpoOBaHa METOJMKAa MacCHUBHOrO Mpo0ooTOOpa, mpeaocTaBiieHHas MexayHapoaHOu
CeTbl0 MOHUTOPHMHTA KHCJIOTHBIX BbinageHuii B Bocrounoit Asuu (EANET), u pa3paboran
AKCIIEPUMEHT M0 ee ampodauuu A (oHOBbIX cTraHiui Ha JlanmbHeM Boctoke Poccun. B
JTanbHEHIIIEM, OCHOBHBIMU (haKTOpaMU B CPABHEHHH METOJIOB CTAaHYT TaKXKe OIpPECIICHHE
TOYHOCTHU U COMIOCTAaBUMOCTH [4].

Uccneoosanue evinonneno 6 pamxax memvi HUOKTP AAAA-A20-120013190049-4
«Pazsumue memooo8 u mexHonro2uil MOHUMOPUHSA 3A2PA3HEHUs NPUPOOHOL Cpeobl
gcedcmeaue mpanHcepanuuno2o neperoca 3aepasusawux eewecms (EOK OOH: EMEII
MCII KM) u kucnomuwix evinadenuti ¢ Bocmounoui Azuu (EAHET)».
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The article describes the potential of labyrinthulomycetes in the field of fisheries and the
achievement of the SDGs through the use of labyrinthulomycetes as dietary supplements.

TpaYCTOXI/ITpI/IBBIe J'Ia6I/IpI/IHTy'J'IOMI/ILleTI>I - OpraHu3MblI, CIIOCOOHBIE IMPpOU3BOANUTL U
HaKaIINBAaTh OOJIBIIIOE KOJIHYECTBO JIMIIUA0B, BCICACTBUC YCI'O, OHHU BBI3BIBAIOT 001N
UHTEpeC Y OMOTEXHOJI0T0B. JIMMUIBI TPAyCTOXUTPHU IPUMEHUMBI B 00IaCTH aKBaKyJIbTYPHI,
JKUBOTHOBOACTBA, B IIPOU3BOACTBC 6I/IO,Z[PI36J'II>HOF0 TOIIJIMBA H BAI[OB JJI1 dKUBOTHBIX H
mronen [1].

Crnpoc Ha peIOHBIE KOpMa PacTeT BO BCEM MHpeE. YIIyullleHne phIOHOTO KOpMa 3a cueT
,Z[06aBJ'IeHI/I$[ BA,Z[OB MOXCT CHH3UTb YPC3MCPHOC HCIIOJIIB30BAHUC AHTUOMOTHKOB U
CIOCOOCTBOBATH YJIYUIICHUIO UMMYHHUTETA PhIO [2].

B HACTOAIICC BPCMA, HauoOoJjee HCIIOJIb3YCMbIM HCTOYHUKOM H€06X0,Z[I/IMBIX JIMITU OB
ABJIACTCA IICUYCHD PAa3JIMYHBIX BUI0B pBI6, HO ,Z[aHHI)II\/'I HCTOYHUK ABJICTCA AOPOTOCTOAIIUM.
BaxeH moucK HOBBIX MCTOYHHUKOB ATHUX BCIICCTB. Ha6I/IpI/IHTYJ'IOMI/ILIeTBI CIIOCOOHBI CTaTh
JOINOJTHUTCIBbHBIM UCTOYHUKOM HGO6XOI[I/IMBIX JJUITU 0B JIA 00BEKTOB pBI6HOI‘0 XO03sIMCTBa

2.

Hanpumep, ObUTO IPOBEICHO UCCIICAOBAHUE BIMSIHHS JBYX U30JISITOB TPAYCTOXUTPHI,
o0o3HaueHHBIX Kak Thraustochytrium sp. SB04 u Schizochytrium sp. SB11, Ha Tunamnuto.
[Ipenpimymme wucciaenoBaHWsS IOKa3aliW, 4YTO JBa JaHHBIX M30JIATa MOTYT aKTHBHO
MPOU3BOUTE PAa3HOOOpPA3HbBIE JKUPHBIC KHUCIOTHL. Takke ITaHHBIC OPTaHU3MbI CIIOCOOHBI
OBICTPO BBIPACTaTh B YCIOBUAX, KOTOPBIE HE TPEOYIOT OONbITUX 3aTpar [2].

B kauyecTBe SKCIEPUMEHTAIBHOTO OOBEKTa WCIOIB30BAIM HHILCKYIO THIIAIHIO
(Oreochromis niloticus). JlaHHBI BUJ — KOMMEPYECKH 3HAYUMBIH OOBEKT aKBaKyJbTyphl B
IOro-Boctrounoii Aszuu. B Teuenune 9 nmHelt pasHble Tpynmbl pel0 KOPMUIIU TpaHyllaMu
Schizochytrium sp. SB1 u Thraustochytrium sp. Cb04, a Taxxe komMmepueckuM kopmom. Kak
nokaszaHo Ha puc. 7, Schizochytrium sp. SB11 siydie yBenuarBai Maccy | JUTMHY PBIOBI TIO
cpaBHennto ¢ Thraustochytrium sp. Cb04 (puc. 7), u 0ba opraHu3Ma CTaTUCTHYCCKH
JOCTOBEPHO JIyYIlle YBEIMIMBAIIN TH MTOKA3aTEIIN 10 CPABHCHUIO ¢ KOMMEPUYECKUM KOPMOM

2.
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Puc. 1. Cpasnenue cpeoneii onunvt mena (4) u seca (L7) O. niloticus [7]

Emé omHuM mpuMepoM Takoro poja HCCICIOBAHUM SBISICTCS W3Y4YCHUE BIIMSHUS
MOJIKOPMKH TpaycToxutpuaon Aurantiochytrium sp. SZU445 mopckoii peiosl Trachinotus
ovatus. [3].

CyTb 3KCIIEpHMEHTA 3aKIF0Yaaach B TOM, YTO Pa3HbIC TPYIIIBI PhIO KOPMHINA KOPMOM
C pasHbIM cojepkanueMm 6uomaccel Aurantiochytrium sp. — ot 0 go 11 %. danee (puc. 2),
OIpeNeNsUId  OMOMETPUYECKHE TMOoKa3aTenu W APPEKTUBHOCTh HCIOJIb30BaHHUS KOpMa,
OMOXHMMHUYECKHE ITOKA3aTeIM KPOBH M TKAaHEH, a TAKKe KOJIMYECTBO HMMYHHBIX KJIETOK [3].

B pesynprare ObLIO TOKa3aHO, YTO MpH yBeaudeHuu poiau Aurantiochytrium s
palroHe, YJIYUIIaloTCs OMOMETPHYCCKHE TMOKA3aTelN XUBOTHBIX, a Takke KoddduiumeHr,
OTPAXKAOIIHUI CTEIICHb YITUTAHHOCTH PBIOBI, IT0 CPAaBHEHHUIO C KOHTPOJIBHOM rpymnoi. Takxke,
IpU yBeJIMYEHUH Jou Aurantiochytrium B pamnone, yBeJIMYMBAIOCh COJEPKAHUE OOIIEro
Oenka B 1uiazmMe KpoBu pbiO. [locienHee HEMOCPEICTBEHHO CBSI3aHO C YBEIHUCHHEM HX
MUTATSILHON EHHOCTU. Takoil ke 3(hGeKT MMeeT M YBEJIMYCHUE COJCPIKAHUS HKUPHBIX
KUCIIOT B IUIa3M€ M TKaHAX pbI0. YIYUIIWINCh TaKXKe TIO0Ka3aTear, CBS3aHHBIE C
3QPEKTUBHOCTBIO THTAaHHS W KOJIMYECTBO HMMMYHHBIX KIETOK. B 1enoM, MOXHO
PE3IOMHUPOBaTh, YTO MPUMEHEHHe Onomacchl Aurantiochytrium mis xkopmiieHHs TOMITAaHO B
aKBaKyJbType OKa3bIBaeT Pa3HOOOpa3HbIC MOJOKUTEIbHBIE YPPEKTHI — OT yBEIUUCHHSI
3 PEKTUBHOCTH MHUTAHHMS, JO YIyUIICHUS OHOMETPHUYCCKUX M OMOXUMHUYECKHIX TOKa3aTeleH
U UMMyHuUTeTa [3].

Groups

Growth performance Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6 Diet 7

SR (%) 90.00 92.00 86.00

WGR (%) 26495+ 0.77a 276.06 + 5.8ab 286.69 4 2.07bc
SGR (%/day) 2.31 + 0.00a 2.37 £ 0.03b 2.42 + 0.01bc
HSI (% 0.95 + 0.06b 0.78 + 0.16ab 0.92 + 0.08b
FCR (%) 148.39 4+ 10.89a 135.86 + 3.01b 133.35 + 4.65bc
FE (%) 67.63 + 4.85a 73.63 4+ 1.63b 75.05 + 2.61bc

CF (g/cm” 276.88 + 13.82 290.76 + 22.32 294.41 £ 13.25

Final body weight (g) 30.17 33.83 33.00 35.47 36.93 37.13

Puc.2. SR-sviorcusaemocms, WGR-cxopocme ysenuuenus seca, SGR-yoenvnas ckopocmo
pocma, HIS-I'enamocomamuueckutl unoexc unu kodgpuyuenm xcupnocmu newenu, FCR-
Kkoaghhuyuenm xkonsepcuu kopma, FE-kopmosas sgpgpexkmusnocms, CF-koaghpuyuenm
ynumannocmu. Jluema 1-7 paznuuaromes buomaccou Aurantiochytrium [3]

Bxitouenne nmaOMPUHTYJIOMUTIIETOB B PAalMOH pPBIO MOXET CIOCOOCTBOBATh
JTOCTHKEHUIO TEJIEH YCTOMYMUBOTO PA3BUTHSA IO CIEAYIOIIAM HATIPABICHUSIM:

1. Bopwsba ¢ romomom (Ilens 2): buonorumdeckn akTUBHBIE HOOABKH, COACpIKAIIHUE
TaOUPUHTYJIIOMUTIICTHI, MOTYT OOOTamarh pPbhIO TMONE3HBIMH 3JIEMEHTAMH, CIOCOOCTBYS
MOBBIMICHHUIO MUIIEBOM IIEHHOCTH MPOAYKTOB U YIIYUIIICHUIO 3/I0POBbs HaceneHus [4].
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3. OrtBerctBenHoe mnotpednenne u mpousBoAcTBo (Lleas 12): IlpoumsBoactBo
JIa6I/IpI/IHTyJIOMI/ITI_IeTOB MOXET OBITH OoJiee YCTOﬁqHBLIM M OKOJIOTMYHBIM 110 CPAaBHCHUIO C
TPAANIUOHHBIMU MCTOYHUKAMMU JIMIIUAOB U APYTUX IMUTATCIbHBIX BCIICCTB. DTO MOMOXKET
CHU3HUTH HETaTUBHOE BO3JICHCTBUE HA OKPY>KAIOIIYIO CPEy M SKOCUCTEMBI [4].

4. buopasnooOpazue u 3ammra d3kocucteM (Lleas 15): HcnonwszoBanue
JIa6I/IpI/IHTy.HOMI/ITI_I€TOB B Ka4CCTBC AJIbTCPHATHBHBIX UCTOYHHUKOB IMUTAHHUA MOXCT CHU3UTDH
JABJICHUE HA MPUPOJHBIE PECYPCHI [4].
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The study is aimed at achieving the goal of significantly reducing the volume of waste by
taking measures to reduce, recycle and reuse them in relation to accumulated waste from
battery production.
HccnenoBanue HampaBiaeHoO Ha AOCTHKeHHE L{enu cylecTBeHHO yMEHBIIUTh 00BEM OTXO0/10B
NyTeM MPHUHATUS MEpP MO HUX COKpAIIeHHIO, MepepadoTKe M MOBTOPHOMY MCIOIb30BAHUIO
IPUMEHUTEIBHO K HAKOTUIEHHBIM OTX0J1aM aKKyMYJISTOPHOI'O POU3BO/ICTBA.
JIukBU AUl HAKOTUICHHOTO Bpeia B TeXHOC(HEpHO# 06€30MacCHOCTH SBIISETCS HEOThEMIIEMOM
4acThlo ycToWunBoro pa3Butusi ['ocymapcrBa. OcoOEHHO aKTyalbHBIM SIBISIETCSl pEIICHHE
npoOJsieM, CBSI3aHHBIX C 3arpsi3HEHHUEM OKpYXKAIoIIeH Cpelbl TSKEIBIMU MeTaJulaMH,
UCTOYHUKAMHU MOCTYIUICHUS SIBISIOTCS MPEANPUATUS aKKYMYJISTOPHOW MPOMBIIUICHHOCTH,
KOTOpBIX Ha Tepputopun Poccuu HacuuteiBaetcs Oonee 30. B MpkyTckoif 061acTu Takoro
polla 00BEKTOM HAKOIUIEHHOTO CYIIECTBEHHOI'O Bpela OKpY)KAIoIIeH cpejie BCIEICTBUE
3arpsi3HEHUs TSHKEIBIMA METaJUIaMU SIBJISIETCS] IPOMILIONIAIKA OBIBIIETO aKKyMYJISTOPHOTO
3aBojia «BocTcubaneMeHT», KOTopas pacroyiokKeHa B UepTe MyHHUIIMITAILHOTO 00pa3oBaHus
«r. CBUpCK» B BOJI0OXpaHHOM 30He p. AHrapsl (Mpkyrckast obnacts, Poccus) (puc. 1).

B 2021-2022 rr. corpyauukamu «VPHUTY» Obtu mpoBeneHBl HHKEHEPHO-
9KOJIOTUYECKHUE U3BICKAHUS, IO PE3YJIbTaTaM KOTOPBIX YCTAHOBJIEHO, YTO B HACTOSIIEE BPEMSI
Ha TIPOMBIIUICHHOW IUIOWIAJKE IUIOMIaAbi0 33 Ta pacrnojiararorcsl pa3BajvHbl LIEXOB U
CTPOUTENBHBIH Mycop 00bEMOM 105 Thic. M3, TEXHOTCHHBIH MOYBOTPYHT, 3arps3HCHHBIN
TSOKENBIMU  MeTayuiaMu 00bémMoM 110 Teic. M3, a Takke OTXOAbl HEYCTAaHOBJICHHOTO
npoucxoxacHuss 00béMom 20 ThIC. M3 [1].
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perxa Arnsapa

Puc. 1. Kocmuueckas cvemka pacnonoxcenuss npoMniowaoxku Obleuie2o aKKymyasamopHo20
3a6800a «Bocmcubanemenmy (kocmuueckasn cvemxa Google)

Ha Bceil Tepputopuu MpOMIUIONIAIKK YCTAHOBJICHO MPEBBLIIMICHUE OPUEHTUPOBOUHO
JOTYCTUMBIX KOHIIEHTpAaIHUK 1o KobanbTy B 2,2—7,5 pasza, Hukeno — B 2,1-7,2 paza, meau —
B 1,1-23 pasa, nunky — B 1,7-166 pa3, mbibsky — B 6,1-60 pa3, ceuniy — B 1,3—13862 pa3a;
MpEeETbHO JAOMYCTUMBIX KOHIIEHTpalUMil HUKend — 110 7,9 pa3a, menu — B 1,3—81 pa3, nuHka
— B 1,3-21 pa3, cBunna — B 3,5-1733 pasza, prytu — B 1,1-3,2 paza. PaccunranHbiii
CyYMMApHBIA TOKa3aTeyb 3arpsi3HEHUs Mo4yB Zc> 128, 4TO COOTBETCTBYET YpPE3BBIYAWHO
OMACHOM KAaTEerOpUM XUMHYECKOro 3arps3HeHus MouB. Takke ObLJIO YCTaHOBJICHO
MpEBBIIICHHE COJepKaHUs CBUHIIA B Jjamuatke rycuHoi (Potentillaanserina), xoropoe
coctaBuiio 10 (hOHOBBIX 3HAUCHUH.

Ha ocHoBanmu monyudeHHBIX MJaHHBIX U pykoBoAcTBYysiAch ['OCT P57446-2017
«Haunyummue n1ocTynHble TEXHOJIOTMHU. PeKynbTUBaLMs HapyILIEHHBIX 3€MeEJb U 3€MEJIbHBIX
ydyacTkoB. BoccraHoBieHre OMOJIOrMYECKOTO pPa3zHOOOpas3us» MpeAsioKeHa KOHLEMIUs
TEXHOJIOTUU PEKYJIbTUBALMU MpoMILIomaaku «BoctcubanemMeHT». ANTOPUTMBI OCHOBHBIX
TEXHOJIOTUYECKUX PEIICHUI COCTOAT U3 CIEAYIOLIUX OIEepPaliHii:

[lepBeiif aTam: pa3zdbopka crpoeHuit U BblemMKka (pyHmameHToB IV Kiacca omacHocTH
00beMoM 105 ThIC. M® ¢ IPUMEHEHHEM CIICHUANLHON CTPOMUTENBHON TEXHMKH, pa3lelKa
(bparMeHTOB COOPY>KEHUH C U3BJIICUEHUEM apMaTyphl 10 KyCKOB KPYIHOCTH, UCIIOJIb3YEMBbIX
MpPU JOPOKHO-CTPOUTENBHBIX U JIPYTHMX BO3MOXKHBIX THMaX paloT (3aloJIHEHHE BBIEMOK
KapbepoB, penbeda M T. 1.), cAada apMaTypbl Ha BTOPCHIPhE.

Bropoii  sram:  pasgenka  cHeUUAIbHBIX  CTPOUTEIBHBIX U OCTaBLIUXCS
THIPOTEXHUYECKUX coopykeHul npomruiomanku 111 kinacca omacuoctu (He 6onee 10 % ot
obmrero oobema oTxo10B [V kitacca omacHOCTH).

Tperuil sTam: mnepeMelleHHe pa3lelieHHbIX CTPOUTENbHBIX O0TX0J0B IV Kiacca
OMAacHOCTHM W pa3MEIICHHE UX Ha MOATOTOBJIEHHOHN IUIOIIAJKE BPEMEHHOI'O XpaHEHUs
OTXOJIOB TUIONIa/IbI0 OKoJo 1 Ta (BpeMeHHas IUIOMA[Ka JOJDKHA OBITh ONTUMAIbHO
pacmojio’)keHa Ha TEePPUTOPHUM MPOMILIOMAIAKK ObIBIIero 3aBona «BocrcubimeMeHT», HO
HaxOJUThCS 3a MpeAesiaMd BOJAOOXPAaHOW 30HbI U MMETh CaHUTApHO-3alUTHYIO 30HY, HE
OXBaThIBAIOLIYIO KUJIbIE CTPOCHUS).

UYerBepThlii 3Tam: JAOCTaBKa pa3leleHHBIX CTpouTeNnbHbIX o0TX0n0B III kmacca
OMacHOCTH, OTXOJI0B, MPUCYLIUX JJIsl aKKYMYJISITOPHOTO MPOU3BOJICTBA U JPYTUX PA3IUYHBIX
orxogoB Il u III kmaccoB omacHOCTM U CKJIaJUpPOBAaHUWE UX Ha AHIApCKOM IOJUTOHE
MPOMBIIIIJIEHHBIX OTXO0JIOB B 00beMe, BOZMOKHOM ISl UX TIpHUeMa.

[lareiii Tam: TeXHUYECKas PEKYJIbTUBALMS 3€Mellb, KOTOpas 3akiioydaercs, B
YaCTHOCTH, B CIIEIIUATIBLHON MepepadOTKe YCTAHOBICHHBIX 30H 0YaroB 3arps3HEHUs TPYHTOB
[T xmacca onacHoctu A0 25 % ot o0ieit momaan u odbema rpyHToB [V Kitacca ormacHOCTH,
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KOTOPBIE COCTABIIAIOT 0K0JI0 110 ThIC. M3;

— cOOp U OTJIeJICHUE U3 TPYHTOB METAIUTMYECKUX OTXOJI0B, COCTOSIIIMNX U3 (PparMEeHTOB
aKKyMYJIITOPHBIX ~PELIETOK, METaJUNIMYeCKOro CBHHIIA, JKejie3a, Mead ¢ T.I. Ha
crernooopynoBaHuu (rPOXOT, CUTA, MAaTHUTHAS U BO3IyIIHBIE CENapalyuy 1 Jp.) Ha MJI0IIA]IKe
BPEMEHHOTO XpaHCHUS;

— BBIBO3 Ha CJIayy OTJCJICHHBIX METAUNIMYECKUX OTXOJIOB CBUHIIA, XKEJe3a U JIPYTUX
METAJJIOB B KAYECTBE BTOPCHIPhS WM UX IJIaBKa B MOOMJILHBIX METALTYPrUYE€CKUX MeYax Ha
TIONIAAKaX BPEMEHHOTO XPaHEHUS C TIOJyUYEeHHUEM TOBApHOHN NPOAYKIIHH;

— 3aBepHIAIONIMN OSTall TEXHUYECKOW PEeKYyJIbTUBAIMU 3€MENb MPOMIUIOMIAIKA —
TJIAHUPOBKA, CKJIAJIUPOBAHUE U T.]I.

HlecToif osram: Ouonoruueckass peKyJbTUBALMS NPU  NOMOUIM  PACTEHUM-
dbuTopemMeIMaHTOB B JIBa-TPHU dTala ¢ MCIOJIb30BAHUEM TUIOMIAJKA BPEMEHHOTO XpaHEHUS
OTXOJIOB (CHJIOCHAs siMa | JIp.).

Cenpmoii dTam: peKyJIbTUBAIMS IUIOMIAJAKH BPEMEHHOTO XpAaHEHUS OTXOJIOB C
nepenavyeii BceX peKyJIbTUBUPOBAHHBIX 3eMeIb MyHUITUNAIHUTETY T. CBUPCK ¢ Ha3HAUYCHUEM
JIECOTIOCAKH.

[Ipennaraemasi KOHIICTIIIMS TEXHOJOTHH PEKYIbTHUBAIMU TMPOMBINIJICHHON ITIOMIAIKH
ObIBIIIETO 3aBO/A «BocTcnO3IeMeHT» ¢ peKylnepanuei CBUHIIA U IPYTUX METAJUIOB, Ha HaIl
B3IUISAM, SBJISETCS BecbMa J3(PGEKTUBHON, KaK C OSKOJOTO-DKOHOMHYECKOM, TaK M C
HOPMATHBHOW TOYEK 3pEHUS M MOXKET OBITh pPacCMOTpPeHa KaK BapHaHT JIMKBUJIAIUU
HAaKOIUIGHHOT'O BPEJia 3TOTO KpaiiHe OMacHOT0 0OBEKTA.

WccnenoBanue HamnpaiieHO Ha jaocTikeHue Llenu 12: oTBeTcTBEHHOE MOTpEOIeHHE U
IPOM3BO/JICTBO.

Jluteparypa:
1. bormanor A.B., IllatpoBa A.C., Troxkanoa O.B. Onenka BO3AeHCTBHS MTPOMILIONMIAIKH
OBIBIIEr0 aKKyMyJIsITOpHOTO 3aBoja «Bocrcubanement» UpkyTckoit 061acTu Ha OOBEKTHI
OKpY>KaroIeu cpenabl // Dxonorus u npomseiinuieHHOCTs Poccun. 2022, T. 26. Ne 3. C. 52-57.
https://doi.org/10.18412/1816-0395-2022-3-52-57.
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1. V306ekucraH sSBIS€TCS OJTHUM U3 OCHOBHBIX MPOU3BOAUTENICH XJIOMKOBOIO BOJIOKHA B MUPE
Y 3aHUMAET MSITOE MECTO IO €ro MPOU3BOACTBY, a BTOpOe MecTO mno skcnopty nocie CIIIA.
XJIOTOK, TOJXYYEHHBIH OT (PepMEpCKUX XO3SIICTB, XPaHUTCA PA3TUYHBIMU Croco0aMu U B
pa3IMYHBIX YCIOBUSAX Ha XJIONKomepepadaThiBaromux ¢Gabpukax M CTaHIUAX. XJIIOMOK
MOTJIOIIAET OIPEAECICHHOE KOJIMYECTBO BJIATM MPU XPAHEHUHM B TIOKaX, Ha CKJIAAaX WU MOJ
KPBITBIMA HaBECAMH B PAa3IMYHBIX 3UMHUX YyclIOBHsX. [Ipu 3TOM BilakHas cpela OKa3bIBaeT
HEraTUBHOE BIIMSHHE Ha XJIOMKOBOE BOJIOKHO M CEMSIH. JTO YCIIOBHE, B CBOI OYEpE[lb,
IPUBOANT K YXYAIICHUIO KauecTBa NPOayKIUH. [I0BbIIIEHNE BIIa)KHOCTH U PE3KOE TTOHM>KEHUE
WU TOBBILIEHUWE TEMIEpPaTypbl BBI30OBYT YXYJIICHHE KauyecTBa CEMEHH, €ro BCXOXKECTH,
BJI&YKHOCTH, a TaK)Xe YXy/IICHHE KauecTBa BOJIOKHA [3]. B cBs3M ¢ mepexo10M Ha pbIHOYHYIO
SKOHOMHUKY M JIOJIEBBIM YYaCTHEM XJIONKOOYUCTUTEIBHBIX MPEINPUATUNA HA IEPBOE MECTO
BBIIINIO  KAa4eCTBO  BBIYCKAa€MOW  MPOAYKIMH, OCOOEHHO  KayecTBO  BOJIOKHA.
KoHKypeHTOCITOCOOHOCTh ~ XJIOIKOBOTO  BOJIOKHA Ha MHUPOBOM pHIHKE B OCHOBHOM
OIIPCACIIACTCA I[.HPIHOﬁ BOJIOKHA, €0 BHCIIHUM BHUJAOM H KOJIMYECTBOM OTXOJOB. B cBs3u ¢
O9THM B HACTOAIICC BPCMA oco0oe BHUMAaHUE YACIACTCA CHHXXCHHIO KOJIMYCCTBA IIC(bCKTOB
BOJIOKHA B TEXHOJIOTHUECKOM TIpoIlecce COOPKU M XPAaHEHHH XJIOMKa. B 1emsx ymydrieHus
YKOJIOTMYECKOM cpabl U HpI/I6HI/I)KeHI/I§I HX K CBIPbCBBIM 30HAM, XJIOIKOOYHCTHTCIIBHBIC
IOpCanpudaTrd, pacIIOIOKCHHBIC B I'YCTOHACCIICHHBIX I'OPOJax, 3aKPBIBAIOTCA, a IIPCAIIPUATUA
MEPEHOCATCA WIM OTKpBIBAIOTCS 3a ropoiom [l]. B mpou3BOACTBE BBHICOKOKaY€CTBEHHOTO
BOJIOKHA, Hapsaay C €ro IpUpOJHBIMHU IIOKAa3aTCIIAMHU KadCCTBa (Z[J'II/IHa, OBCT, TOJIIIHHA,
CIENOCTh), 0c000€ 3HAYCHHE MMEET MOCTAHOBKA MPAaBMIBLHOTO TEXHOJIOTUYECKOTO Mpoliecca
npu nepepaboTKe XJIOMKa, TEXHUYECKOE COCTOSIHME WCHOJb3yeMbIX MpH 3ToM MamuH. 1o
aHaJIn3aM, IPOBCIACHHBIM Ha XJIONMKOOYHUCTUTCIBHBIX 3aBOJaX Haleun peCHy6J'II/IKI/I, CcTallo
SICHO, YTO CYHECCTBYCT Pl np06neM Mo Ppa3BUTHUIO XJIONKOBOJACTBA W IOBBIIICHUIO
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KOHKYPEHTOCIIOCOOHOCTHU €ro npoaykuuu. [lpu cObope, TpaHCIOPTHUPOBKE U IOCTaBKE XJIOIMKA
HEOOXOAMMO €ro He HCHOpPTUTh. B TeueHHe HECKOJbKHX JIET IIHUPOKO MPUMEHSETCA
MIPOrPECCUBHBIA  CIOCOO TEPEBO3KM XJIOMKAa - Oe3MelIKoBas TpPaHCIOPTUPOBKAa Ha
CHEIUANBHBIX  TPAKTOPHBIX  TEJEKKAaX, JIOCTUTHYTA BBICOKAsh MPOU3BOJUTEIHLHOCTD.
[ToBblllieHHE  YpPOXKAMHOCTH  CEIBCKOXO3SUCTBEHHBIX KyJbTYp H  OO€cleueHue ux
KaueCTBEHHBIX MOKa3aTeleil, B TOM YHCJIE SKOJOTHMYECKOW YUCTOTHI, SBISETCA OJHUM W3
BOXKHEUININX BOMPOCOB JIHA BO BCEX CTpaHAX, 3aHUMAIOIIUXCS MPOU3BOJICTBOM MPOIYKTOB
nuTanus. Takke BakHA MOATOTOBKA KBATU(UIIMPOBAHHBIX CIICIIHAIMCTOB IO OCBOCHHIO
TEXHOJIOTUH YOOPKHU, TPAHCIIOPTUPOBKHU, XPAHEHUS U MEPEepadOTKU yporxKas XJomJaTHHKa [2].
Y6opka xJionka — OJHa M3 CaMbIX CJOKHBIX M TPYIOEMKUX paboT B xyonkoBojactse. [lo
HEKOTOPBIM nozcueraM, 50-55% Bcex 3aTrpar Ha BeIpallliBaHUE XJIOMMYATHUKA IPUXOJUTCS Ha
coop xJjomnka. XJIOMOK COOMPalOT U OTHPABIIAIOT Ha MepepadoTKy AByMs criocobamu. Tum 1
BpYYHYIO, THUI 2 Ha wMamuHe. J[Js mModydeHuss KadeCTBEHHOIO YpOKas XJIOMYaTHHUKA
1eaecoo0pa3Ho MPOBOAUTH YOOpPKY XJIOMYATHUKA IO CXEME BCKPBITHS XJIOMYaTHUKA,
nokazanHoi C. 3aiflieBbIM, B CPOKH, yKa3aHHble B IulaHe yOopku. Ecimu ypoxail xiomnka
cOOMpalOT B COOTBETCTBUU C OTKPHITUEM KOPOOOYKH, BOJIOKHO CO3PEBAET, a COJAEpIKaHue
Macjia B CeMEeHaX yBeluduBaeTcs. B pesyibTrare XJIOMKOBOE ChIphE MPOJACTCS JTOPOXKE U
noxomxa Oyner wmHoro. IloBeimaercs sSkoHomuueckas 3ddextuBHOcTh[4]. [lupoko
UCIOJIb3yeMas TEXHOJIOTHs MpeABapuTeIbHOro cOopa XJIOMKa B OCHOBHOM OCHOBaHa Ha
WCIIOJb30BAaHMM TOKCHYHBIX XHUMHUKATOB. TEXHOJIOTMYECKH OHU CJIOXKHBI W MEHee
¢ dexTuBHBL. Vcmonb3oBaHWE XWMHUUYECKHX TMPENapaToB MPH XUMHUYECKOW peann3aiuu
XJIOMYAaTHHUKA, MCKYCCTBEHHOE OMaJCHHME JIMCTHEB XJIOMYaTHUKA U YCKOpEHHE KopoOouek
3arpsA3HAI0T OKPYKAIOUIYI0 CPEeAY U IIOUBY, & YCKOPEHHUE BCKPBITHS 3arPs3HIET OKPYKAIOLLY IO
cpeny W noyBy. [[ns ycTpaHeHHs 3arps3HEHUsT OKPYIKAOIIEH Cpebl U COXpPaHEHHUs KauecTBa
ChIpbSl HaMH OBLIO MCHOJB30BAHO 3JEKTpojedonalus, KOTopas YCKOpUJa pacKpbITHE
oyroHoB B 1,7-1,8 pa3a mo cpaBHEHHMIO C XMMHYECKOH Hedoiuanuei, MpOLUeHT ONaJeHUs
JUCTBEB AocTUraeT 75% npu anekrpoaedonaraiuu, XJI0noK-ceipelr] OTKpbiics Ha 10-15 nuei
paHbllle IO CPAaBHEHHUIO C XUMHUYECKOH Jedonmanuei, a ypoxailHOCTh yBeTu4Iniachk B 3 pasa.
VY CTaHOBJIEHO, YTO XJIOMKOBBIE BOJIOKHA B 3JIEKTPOOOpPaOOTAaHHOM XJIOMIKE HMMEIOT Oojee
BBICOKYIO JUIMHY BOpCa M KayeCTBO IO CPAaBHEHHUIO C XJIONKOBHIMU BOJIOKHAMH Ha TOJIAX,
IPOMIEAIIUX XUMUUYECKY0 Aedonuanuio. B qanpHeHInX CBOMX UCCIIEOBAHUSIX PU PEIICHUH
poOJIeMbl JOCTUKEHHSI CKOPOCIIEIOCTH U PACKPBITUS CTPYUYKOB Hallle OCHOBHOE BHHUMAaHHE
OyleTr yAensTbcs Ha CKOpeWIee BOCCTAHOBJICHUE YpOKas IO BIMSHHEM pPa3IUYHbBIX
OMOTeHHBIX CTUMYIATOpOB. Ilocrme mpuéma XJIOMOK-CHIPEI] XpaHHUTCS B CBSI3KaxX Ha
xJiormyaTooyMaxkaoi pabpuke 10 TeX mop, moka He OyaeT mepepaboraH. I[lpu opranuzamum
COXpaHEHHMsI TAaK)Ke HEOOXOIMMO COOMI0IaTh YCIOBHS UX TpueMa. Bce mydku XJIomKa Hellb3s
MOAHUMATh Cpa3y, TaK KaK MPOUCXOAUT CAMOCOTPEBAHUE CHIPbS U 3TO MPUBOIAUT K MOpUE
npoaykra. OHM TOJHHUMAIOTCA IOCTENEHHO, 3TaX 3a ATaXOM. B Hallem ombiTe Nayku
dhopMHUPOBaAIH OT OJHOM JI0 TIATH CBSI30K M Kakaple 10 muei BHocuiu mo 50-60 T xJyomnka 1o
MATh CBS30K B J€Hb. Pe3yiabTaThl 3KCIEPUMEHTOB MOKA3aJIHM MPEBOCXOACTBO 3TOr0 METOJa B
1,5 paza c coxpaneHueM kadecTBa xJjomnka. McciaegoBanue HanpaBlieHO Ha focTuxkeHue Lemu
15: IlpunsiTHEe MEp MO COXPAHEHUIO SKOCUCTEMBI CYIIH.
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INTRODUCTION OF ELECTRODIALYSIS TREATMENT OF CHEMICAL
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ECOSYSTEM DEVELOPMENT
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The scientific and practical aspect of the use of electrodialysis in the chemical industry is an
important element in achieving sustainable ecosystem development. Electrodialysis is
recommended to be used as a local wastewater treatment from certain types of coatings in
order to reduce untreated wastewater and increase recycling.

Ha COBPCMCHHOM 9TaIlIe Pa3BUTHUA XUMHYECKON TEXHOJIOT'NHU CXKEIroJHO
p33pa6aTBIBaIOTC$[ COBCPIICHHO HOBBLIC MCTOIHNKH 06pa60TKI/I BOJbI, HO OO0 HACAJIBHOI'O
COCTOSAHHA BOAHBIX PCCYPCOB U IIOJIHOMACIITA0OHOT O PCHICHUS SKOJIOTHUYCCKUX l'IpO6J'IeM emé
O4YC€CHb JaJICKO. H03TOMy BO3HHUKACT l'IOTpe6HOCTI> B Ooiee FJ'Iy60KOM Hay9YHOM H3YyUYCHHUU
0003HaYEHHOMI HpO6J'IeMBI, HaXO0XXJICHHUMU HOBBIX TCEXHHUYCCKUX pemeHHﬁ YCTOf/'I‘IPIBOFO
Pa3BUTUA SKOCUCTCM C IIPUMCHCHHUCM JJICKTPOAUAJIN3a JJIA o0ecconBaHus BOJbI U OYHUCTKH
IIPOMBIINIJICHHBIX CTOYHBIX BO.

HeJ'II) HCCIICAOBAHUA: OIIPCACIICHUC PANMUOHAJIBHBIX TCXHOJOTHMYCCKUX IIapaMCTPOB
IIponcecca JJICKTpOoaArualan3a CTOYHBIX BOJ IaJIbBAHUYCCKOI'O IIPOMU3BOACTBA IJIA HJOCTHIKCHUA
YCTOMYMBOTO Pa3BUTHUSI IKOCUCTEM [1].

B cooTBeTcTBHM ¢ MEXIyHAPOIHON TEPMHUHOJIOTHEHN MO0 MEMOpaHaM U MEMOpaHHBIM
nporeccam, pekomenayemoir IUPAC [3], amekTpoauann3 — 3TO MpoIecc MEMOPaHHOTO
pas3aciICHUA, IIPpU KOTOPOM HOHBI IICPCHOCATCS 4CPE3 M6M6paHy 101 ,Z[eflCTBI/IeM BHCIIHETO
QJICKTPHUYCCKOT'O IIOJIA. HpI/I HAJTOKCHUH SBJICKTPHUYCCKOI'O IIOJIA Ha M6M6paHHyI0 CUCTEMY
HOHBI CHIIBHBIX JJICKTPOJJIMUTOB IIOCPCIACTBOM MHUI'pALIUMHU, ,I[I/I(i)(l)}’?»I/II/I U KOHBCKIHNHU
JOCTABJIAIOTCS K MeX(pa3HOW TpaHUIIE M MEPEHOCATCS 4Yepe3 MOHOOOMEHHYIO MeMOpaHy.
Pa3nbie umcna IIepeHoca NOHOB B MCM6paHaX H B PaCTBOPC IIO3BOJIAIOT 00ecconuBaTh U
KOHIIEHTPUPOBATHL PACTBOPLI DJIEKTPOJIUTOB, a TAKXKE pa3AeiIsiTh HOHHBIE CMECH.

ABTOpOM paboThl MPOBEAEH PAJl HIKCIIEPUMEHTAIBHBIX HCCIEAOBAHUNA 110 W3YYCHHIO
BIIUSIHUSL CKOPOCTH JBUKEHHUS IOTOKOB B Kamepax JJIEKTPOMEMOpPAaHHOTO armapaTta Ha
MPOLIECC AIEKTPOIMATI3a PACTBOPA MIEKTPOIUTA HUKEIupoBanus [2]. B Tabn. 1 mpuBeneHs
OCHOBHBIC ITapaMCTPhI IIPOHECCa JJICKTpoaAUalIn3a: rac T — IMPOJOJDKUTCIIBHOCTL IIPOLCCCa;
V06/VK — cooTHOIIEHHE 00bEMOB pacTBOpa B Kamepe 00ECCOTUBAHUS U KOHIIEHTPUPOBAHUS,
N — KOJIMYECTBO 00pabOTOK pacTBOpa; iCp — CpeHss 3a BPEMs OIbITa IUIOTHOCTh TOKA; jCp —
CpellHee 3Ha4YeHHE IO0TOKAa MOHOB uepe3 MemMOpaHy; B — crenens usBnedeHus conu; Py —
yAENbHBIA pacxXo/ SHEPruu Ha pasjaeneHue pactBopa; CkoHIl Hay., CKOHI] KOH. — HayalbHas
1 KOHCYHAA KOHICHTPAIKA paCTBOPA B KaMCPC€ KOHLICHTPUPOBAHUA.
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Tabnuya 1
Peszynvmamul 06pabomxu 3KkCnepumenmos no KOHYEHMpUPOBAHUIO PACMEOpd

T, MuH | Vos/Vi | N | icp, AIM? | jop-10%, T/c | B, momu | Py, kBT a/M® | Cromman., T/1 | Crommon., T/
66 1 2| 30,412 5,034 0,984 23,989 10,1 20,1
60 1 3| 52,033 9,705 0,955 34,079 16,6 34,1
55 5 1| 43,685 4,291 0,818 6,01 3,5 17,6

Hcnonp3oBanue 3nekTpoauanusa s 00padOTKH CTOYHBIX BOJ MO3BOJIUT MOIYYUTh
O0oree KOHUEHTPUPOBAHHBIM COJIEBOM pacTBOp M, TEM CaMblM, BO3BpaTUTh B
TEXHOJIOTUYECKUI IPOLECC 3HAYMUTEIbHYIO IO PACTBOpa Cylb(ara HHUKENd, a TaKxke
00€eCcCOJIEHHBI pacTBOpP, KOTOPBIM MOXKHO BHOBb HCIIOJIb30BaTh B KAaUECTBE TEXHUYECKOU
BoAabl. Ha pucynke 1 mpeicraBieHa TEXHOJOTHMYECKass CXEMa YCTAaHOBKU JJis
ANEKTPOMEMOpPAHHON  OYMCTKM TMPOMBIBHBIX BOJl IOCJE€ TaJbBaHUYECKMX BaHH
HUKEJTMPOBAHMSL.

ne /

3

Puc. 1 — llpunyunuanvuas annapamypHo-mexHoni02uiecKkas cxema o4ucmKu
NPOMBIBHBIX 800 NOCTIE 2aNbEAHUYECKUX 8aHH HUKeauposanus:. 1 — pezepeyap ons cbopa
NPOMBIBHOU 800bl; 2 — unbmp 2py6Ooil OUUCKU; 3 — RPOMENCYMOUHASL EMKOCTb, 4 —
Qunbmp MmOHKOU OYUCKU, 5 — HACOC; 6 — INeKMPOOUANU3HbLI annapam, 7 — eMKOCHb
KOHYEHMPUpOBAHHO20 pacmeopa, 8§ —eMKocmb 0beccoleHno2o pacmeopa, 9 —
pezynupyemulii K1anau

CrouHas Boia U3 EMKOCTHU | oCcTynaeT nociie1oBaTeIbHO Ha GUIBTP TpyOOl OUNCTKU
2, nanee Ha (UIBTP TOHKOW OYMCTKU 4, TOCJIE€ YEro MOJAETCs Ha 3JIEKTPOXUMUYECKYIO
OYUCTKY B QJIGKTPOJUAIW3HBIM ammapar 6. B anekrpoauanuzatope 6 IUPKYIHPYET
KOHIICHTPUPOBAHHBIN pPAacTBOp cCyjib(ara HUKENIS. 3aMKHYTBIH KOHTYp OpPraHM30BaH C
MOMOIIIbIO eMKOCTH 7 U Hacoca 5. Ilo noctmxenun TpeOyeMoil KOHIIEHTpalMHU pacTBOpa
cyJb(aTa HUKEIS B EMKOCTH 7, OTKpbIBaeTcs KianaH 9 U UCXOHBIN pacTBOp nociie GuibTpa
TOHKOW OYHMCTKHM 4 ToJaeTrcs B €MKOCTh 7 Jjs MOJAJEpX aHWS KOHIEHTpaluH cyibdaTa
HUKEJIsSI Ha 33JaHHOM YpOBHE. M30BITOK KOHIIEHTPUPOBAHHOI'O pAacTBOpa M3 €MKOCTU 7
HamNpaBJsieTCs] Ha TEXHOJOTMYECKHWE HYXKIbl C IIeJbI0 BO3BpaTa Cyib(paTa HUKEIS B
TEXHOJIOTUYECKUN UK. ABTOMATHYECKUN KOHTPOJIb KOHIIEHTPALIMU PAacTBOPAa B EMKOCTH 7
OCYLIECTBIISIETCSI C NOMOUIBIO SYEEK MPOTOYHOIO THUIA JUISI M3MEPEHUS BJIEKTPUUECKON
IpOBOAUMOCTH U pH pacTBOpoB. DTH SYEHKU HCIIOJIB3YIOTCSI COBMECTHO € YIPABIISIOIINUM
YCTPOICTBOM, KOTOPOE CPaBHUBAET 3HAUYEHHUS MPOBOAUMOCTH U pH pacTBOpOB ¢ 3aJaHHBIM
Y 110 CUTHAJLy CPAaBHEHUS IPUBOJIUT B ACHCTBHUE KJIanaH 9, yCTaHOBJICHHBIN B JIMHUM [1OJa4n
pacTBopa B EMKOCTb 7.

B snexrponuanuzarope, KOTOPbI COCTOMT M3 YEpEryIOMUXCS KAaTHOHOOOMEHHBIX H
aHMOHOOOMEHHBIX MeMOpaH, pabodre KaMmephl OTpaHWYeHbl MEMOpaHaMU C YEThIPbMS
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CKBO3HBIMHU KaHajaMHU M paMKaMH C JIBYMs CKBO3HBIM M JIByMs MHUTAIOLIMMU KaHajiamu. B
KKyl pabodylo KaMmepy IIOMElleHa HHEpTHas BCTaBKa (cermapaTop), MO3BOJISIOIIAs
JOTIOTHUTEIBLHO TypOyJIHU3UpOBaTh TMOTOK paboyero pacTtBopa. ODIEKTPOAUATH3ATOP
paboTaeT B HEMPEPHIBHOM PEXKUME, PACTBOPhI MPOKAUUBAIOTCS C MOCTOSHHOW JIMHEHHOMN
CKOPOCTBIO. [l 3JEKTpOAUaNU3HOTO pa3Ae/ieHuss M KOHUEHTPUPOBAHUS MPEIOKEHBI
OTE€YECTBEHHbIE CHUHTeTHYeckue rereporeHHsle MemOpansl MK-40 u MA-40. Takum
o0pa3oM, OJJIEKTPOAUAIN3 OKa3ajicd OJHUM M3 HEMHOTMX METO/OB, IO3BOJISIOMIMX
OCYIIECTBJISITh HEPEPHIBHOE, MAJIOPEAr€HTHOE CEIEKTUBHOE U3BJICUEHNE HOHHBIX pUMecen
U3 pacTBOPOB.

UccnenoBanue HampaBieHo Ha nocTwkeHue llemu 6: ObGecnieueHue Haauuusi U
PalMOHATILHOTO MCIOJIb30BAHUS BOJIHBIX PECYPCOB U CAHUTAPHH IS BCEX.
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Abstract: the article discusses methods for the destruction of waste from the production of
acyclic organochlorine compounds and the elimination of spills of such compounds. It is
shown that the burning of OCCs at the site of a multi-tonnage spill leads to the formation of
more toxic compounds.

Xnopopranuueckue coeauHerus (XOC) B COBpEMEHHOM MHpPE CHHTE3UPYIOTCS C
I ECJIbIO ,Z[&JILHGIZIHGFO HCIIOJIb30BaHUA B OPraHUYCCKOM CHHTC3C H (I/IJ'II/I) HCIIOJIB3YIOTCA B
TOTOBOM BHJC B PpPa3HbIX OTpACIX 3JSKOHOMUKH. CamMmble MaclITaOHBIE IIPpOU3BOACTBA
AIUKIIMYCCKUX XO0C H, COOTBCTCTBCHHO, ITPOU3BOJUTCIIN OTXOAOB — 3TO IIPOU3BOJACTBA
xJiopucToro amuia (3-xjoprpon-1-eHa), TeTpaxJOp3TUIIEHAa U BUHWIXJIOpHIA (XJIOPITEHA).
HaH60J1ee KPYIIHOTOHHAXXHBIM ABJIACTCA IIPOU3BOACTBO BUHHIIXJIOpHUIA — COTHHU ThICAY TOHH
Broxa[1].

Ilenr nmaHHOW pabOTBI — COMOCTAaBUTH METOJBI TEPEPAOOTKH AIUKINYSCKUX
XJIOPCOZIEPAKAIIUX OPraHUYECKUX OTXOA0B M METO/bI JIUKBUAAMH pa3nuBoB XOC.

CerogHs CymIECTBYIOT HECKOJIBKO CIOCOOOB TepepadOTKM M YHHUUYTOKEHUS
XJIOPOPTaHNYCCKHUX OTXOHAOB: MCTOZ KATAJIMTUYCCKOI'0 CXKUTaHUA, MCTOA KATAIIUTUYCCKOI'O
OKHCJIEHHS, METOJ INepepadOoTKU THMAPUPOBAHMEM, METOJ TUApojAeranioreHupoBanus [1].
VYHuBepcaibHOro MeToza nepepaboTku oTxoa0B npousBoacts XOC He cymecTByeT. Meroa
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TEPMHUYECKOI'O COKUTaHUS U METOJl 00€33apaKMBaHNs TOKCUYHBIX OTXOJI0B B Pa30aBJICHHBIX
ra3zax HeJb3sl UCIOJIb30BAaTh M3-32 00pa30BaHUs BBICOKOTOKCHUYHBIX MPOJYKTOB, HAIPUMED
¢docrena u 1uokcuHoB (Tadun.1). Kpome Toro, npu ropeHHH XJIO0pCOAEPKAIINX COEIUHEHUHN B
30He peakuuu AonojHutenbHo npucytctByior HCl (IJIK=0,2 mr/m3), CCls (ITJKc=5
Mr/M3®), B 3aBECHMOCTH OT COJEPKaHUsS aTOMOB TallOTEHOB B MOIEKyJe roprodero. Ilpu
temreparype cBaiiie 1000 K Bo3MoxkHO 00pa3oBanue cBOOOIHOTO XJIOpa, KOTOPBIM HAMHOTO
TOKCUYHEE XJIOPUCTOIO BOJOPO/Ia U TPYAHEE YAAIAETCSA U3 IbIMOBBIX Fa30B OTMBIBKOIA.
Tabnuya 1
3Hauenus cucueHuyecKUX HOpMamueos 0Jisk HeKOMOPbIX XA0POPSAHUYECKUX COeOUHEHUL

BemectBo ['uruennyeckuii HopMaTuB ['uruennueckuit Hcerounuk
(HauMeHOBaHUE) B HOpMAaTHUB

aTMOC(EepHOM BO3/1yXe (3HayeHue)
3-xnopmnporn-1-eHa T IK e, Mr/m> 0,01 [3]
TerpaxiopaTriieH T IK e, Mr/m° 0,06 [3]
XJ10paTeH T IK e, Mr/m° 0,04 [3]
[MonmuxnopupoBaHHBIE OBVB, nr/m® 0,5 [4]
TMOEH30-/1- TNOKCUHEI
IIXJ1)
KapOouuixiopu OBVB, mr/m® 0,03 [3]
(docren)

[IpuMeHeHre HEKOTOPBIX METOOB MEePepabOTKU XJIOPCOMASPKAIINX OPTaHUYECKHX
OTXOJIOB MPUBOJUT K 00Pa30BaHUIO JAPYTHX TOKCUYHBIX KAaHIIEPOTEHHBIX OTXOJI0OB, KOTOPHIC
HEBO3MOXXHO YHUYTOXHUThH JaXe CXKUTaHHEM, IO3TOMY HEOOXOJAMMO 3aXOpPOHEHHE Ha
nosironax [1]. Ilpu atom 3axoponenne XOC — He penieHne npo0iIeMbl, a TOJIBKO OTCPOUKa,
OTOMY UYTO HEJIb3sl MOJHOCThIO MpeHeOperaTb BEPOATHOCTHIO MUTPALIMU 3aXOpPaHUBAEMBIX
OTXO/IOB C TIOJIMTOHOB B OKPYXaIOIIyo cpeay [2].

Ho ecnm nns mepepaGoTKM  XJIOpCOAEpXKAUIMX OTXOJOB Ha MPOMBIIIJIEHHBIX
OPEINPUITHSIX IPOLIECCHI, MyCTh U HE YHUBEPCAIbHBIE, CYIIECTBYIOT, TO PEIIEHUE MPOOIeMbI
YTUIN3ALHUs XJIOPCOAEPKAIUIUX COCAUHEHUN NP MHOTOTOHHA)KHOM DPa3jMBE HAaXOJUTCS B
3a4aTOYHOM COCTOSIHHH.

B mnacrosmee Bpemsi s cOopa pas3lMBIIUXCS XJIOPOPTaHUYECKUX COCTUHEHUM
UCTONB3ytoTCa copOenThl. Kak mokazanu wuccienoBaHus [5, 6], COOTHOIIEHHE MaccChl
copbeHTa M Macchl XJopcojepxaliero BemectBa paBHo 1:1. Ha nukBupmanuio pasziuBa
XJIOPCOAEPKAIIET0 BEIIeCTBA M3BECTHOM Macchl HEOOXOIUMO HCIIONb30BaTh COPOCHTHI
Maccoi, paBHOW WJIM HE TIPEBBIIIAIOIIEH MAacCy pa3IuTOro BemecTna |3, 6].

Cxurate paznuBmmecss XOC B OKpyKawlllel cpene, B MECTE pas3iiiBa MOXKET
nokasarbest 3G (HEKTUBHBIM U JCTIEBBIM pelIeHUEM MPOOIEMBbI, TaK KaK MPeroaraeTcsi, 4To
COMXOKEHHE NPEeAOTBPAIAET MUTPALMI0 TOKCMKAHTOB B 3KOCUCTEMBl. HO TOKCHMYHOCTH
HEKOTOPBIX MpoayKToB ropenns XOC (Tabu. 1) Boliie, 4eM TOKCUYHOCTb CAMHUX COSMHEHHIA.
OO6pa3oBaHue JMOKCHMHOB MPUBOIUT K CHUKEHHUIO 3HAYCHUS] TUTUEHUYECKUX HOPMATHUBOB B
MULIUAPO Pas.

ABapusi ¢ MHOroToHHbIM pasznuBoM XOC — oskonormyeckas karactpoda, ¢
MTHOBEHHBIMH U JOJITOCPOYHBIMU MOCIENCTBUAMU. B Tabn. 1 mpuBeneHbI TOIbKO 3HAYCHUS
TUTUEHUYECKUX HOPMATUBOB JIJIsi aTMOC(HEPHOTO BO3yXa. XJIOPOPTaHHUECKHE COCTMHEHUS
MIpU pa3iuBe BHI3BIBAIOT U CEPHE3HYIO JAETPAJAIIMIO TIOUYB U BOJHBIX 3KOCUCTEM, TIOTOMY UTO
MOJIHOCTBIO MPEJOTBPATUTh MHIPALMI0 TOKCUKAHTOB C MECTa pa3jiuBa HEBO3MOXHO.
XJOpOpPraHUYECKUE TOKCUKAHTBHI KUPOpPAcTBOpUMBI. HakorjieHue B KUBBIX OpraHU3Max
MpUBEACT K TEPEMENICHUI0 TOKCHKAaHTOB MO TpoduueckuM IiemnsM, W Torjaa Hawnboiee
YSI3BUMBIMU OYIyT OPTaHU3MBI, HAXOSIIHUECS Ha BEpIIUHAX TPOYUUECKUX MUPAMUJ, TO ECTh
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XMIIHUKY U 4eJoBeK. BceMy Mupy M3BecTHA UCTOPHS O CHUKEHUU MOMYJISLUU OEIoro opia
B CUIA wu3-3a monananus nectuuunaa AT B opraHu3mbl OTUIl. AHAIOTUYHAST CUTyalUs
(ocTaeTcss HazmeATbCsS, YTO 3aTPOHYTO OYJIET MEHbILE >KMBBIX OPraHHW3MOB, Ye€M IpHU
MHorosieTHeM npuMmeHenn JIJIT) Bo3MoxkHa ciyyae MHOTOTOHHOTO Pa3JIMBa XJIOPOPTaHUKH.
YHuuroxeHue 00sp1oro konuyectsa paznusmmnxca XOC — He pa3pemnmast CeroiHs
3amaya. Ho pabotarb Hy)XHO HE TOJBKO HaJ MEXaHU3MaMU JMKBUJAIUU TaKUX
Ype3BhIYANHBIX CUTYAIIM, HO ¥ HaJ IPEeJ0TBpallleHueM og00HbIX KatacTpod. McnpaBHoCTh
MOE3/I0B, MEPEBO3SIUX BBHICOKOTOKCHUYHBIE BELIECTBA, COCTOSHUE IKEJIE3HOJOPOKHOTO
MOJIOTHA, ABMKEHHE TPAHCIIOPTA MO IMyTH CIEI0BAHUS MOE3/10B JOJIKHBI OBITH MO 0COOBIM
KOHTpOJIEM. YCTOWYMBOE pa3BUTHE HEBO3MOXHO 0€3 OCYIIECTBICHHUS TEXHOC(HEpHOU
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The study is devoted to the problem of preserving water for a long time at enterprises
and facilities of the chemical industry in a form that is safe for human use. A method of water
purification using a cartridge filled with ceramic balls with an antibacterial effect based on
the action of silver, copper and zinc is considered.

B HacCcToAIICC BpEMA KadCCTBO HOTpG6J'I§IGMOﬁ BOAbI CTAHOBHUTCA BCEC 0oiee
aKTyaJlbHOM TmpoOnemoi. B  psanme pernoHoB 3eMiM OTCYTCTBYIOT BOJOIPOBOJHBIC
KOMMYHHUKAaIIlUKM K JKHJIBIM CTPOCHHAM, 4YTO IIPHUBOIAUT K HCIIOJIb30BAHUIO Pa3JIMYHBIX
€MKOCTEeH AJI1 INTCIIBHOIO XpaHCHUA BOIBI. Co BPpCMCHEM B TaAKHX CMKOCTAX MOIKCT
pa3BUBaThCs MmaTtoreHHas Mukpodiopa. M3-3a morpebieHUs HE OYHMINCHHON B HYKHOU
CTCIICHU BOJbI, ITIO JAaHHBIM BC@MHpHOﬁ OpraHu3alvii 3ApaBOOXpPaHCHUA, rmorudaroT 0osee
MWJIJIMOHA YeJIOBEK B To1 [1].

[ToTpeOHOCTh B XpaHEHWH HEKOTOPOro O0bhEMa OUMINEHHOW BOJBI MOXKET OBITh
oOyclioBJeHa W APYTMMU TpuuuHamMu. Hampumep, ydacTKd TPEInpHsITHH XUMHYECKOU
IIPOMBIINUICHHOCTH, PA3JIMYHBIC ITPOMBIIIJICHHBLIC O6’beKTLI, rac MMpou3BOIATCA pa6OTBI C
OITACHBIMHU AJI1 YC€JIOBCKA KUAKOCTAMU, AOJIKHBI 6I>ITI> OCHAIICHBI CIICHHUAIN3UPOBAHHBIMHA
ABTOHOMHBIMH AYHICBBIMHM YCTAHOBKaMH CO BCTPOCHHBIMU CMKOCTAIMH C YUCTOM BOI[OP'I.
Takue ycTaHOBKaM TO3BOJISIIOT COTPYAHUKY OIEPATHMBHO M OECHpPENSTCTBEHHO CMBITh
OMacHbIe BEIECTBA C OJECKAbl U OTKPBITHIX (BO3MOXHO MOBPEXKACHHBIX) YacTel Tea.
XpaHI/IMaS{ BOJa JOJIKHAa OTBEYATb HOpPMaM 6630HaCHOCTI/I II10 XHUMHYECCKUM H
MUKPOOHOJIOTHYECKUM MTapaMeTpaM.
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KauecTtBo Boabl oueHuBaroT no psaay QaxropoB. K HMM oTHOCATCS (uznueckue
(MyTHOCTB; LIBET; 3alax; BKYyC; TEMIEpaTypa BOJAbI; 00Ilee KOJWYECTBO OCENAIOLIUX,
(GUIBTPYEMBIX U PACTBOPEHHBIX TBEPIBIX BEIIECTB), XUMUYECKHE (CIEAOBBIE KOJIMYECTBA
OpPraHMYECKHUX U HEOPTraHUYECKUX BEIIECTB, KOTOPHIE MOTYT ObITh TOKCHYHBI JJIsl YEJIOBEKA)
u Ouonornyeckue (o0Omee MUKpoOOHOE 4YHCIIO; OaKTepualbHblE M BHUPYCHBIE IMATOTEHBI,
KOTOpBbIE NMPEACTABISIOT HAMOOIBIIYIO YTPO3Y Ui )KU3HU YEJIOBEKA).

Msl paccMOTpesd HECKOJIBKO METOJIOB OYUCTKHU BOJBI, KOTOPHIE NPUMEHSIOTCS B
HaCTOsIIIIee BpEeMsl, KaK MHIUMBUIYaJIbHO, TaK U B KOMIUIeKce Apyr ¢ npyrom. Haubornee
PacipoCTpaHEHbI: XJIOPUPOBAHUE, 030HUPOBAHKE, UCIIOJIb30BAHUE PA3IUYHBIX (UIBTPOB U
anacopOeHToB. YacThb METOAOB OUYMCTKH BOJIbl MMEIOT OrpaHUYeHMs: HEI(DPEKTUBHOCTH
MPOTUB NPOCTEHIIMX MAaTOr€HOB, W3MEHEHHE BKyca BOJIbl, BO3MOKHOE 0OpazoBaHUE
MOOOYHBIX MPOAYKTOB JAe3uH(ekinu [2]. MeToabl, ocHOBaHHbIC Ha d(PdekTax BO3AeHCTBUS
KOMIUIEKCa U3 MOHOB cepedpa, Melu U LIMHKA, B 3HAUUTENIbHON Mepe JIMIIEHbl YKa3aHHbIX
HEJIOCTaTKOB U JICUCTBYIOT Ha MIHPOKHUM CIIEKTP OAKTEPHil U BUPYCOB.

Kepamuueckue anTubGakTepuanbHble MAapUKU MPEACTABISIOT COO0M MHHOBAIIMOHHBIN
MPOIYKT, KOTOPBIM MOXKET ObITh 0€3011aCHO UCMOIb30BaH JIJIs1 OYMCTKHU BOJIbI U MTOAJEPKAHUS
€€ B OUMLIEHHOM COCTOSIHMH. OHU COCTOSAT U3 KepaMUYECKUX cdep, CoAepk allux HOHbI
cepeOpa, IMHKa M MEIU, KOTOpble 00JaAar0T OaKTepUOCTATHUYECKHMMH CBOWCTBAMHM, YTO
MO3BOJISIET 3aMEJIUTh POCT MUKPOOPIaHU3MOB U TMPEJOTBPATUTH UX pasMHOXKeHHe [3].
N3Becten >dexT ynaneHus (CBA3bIBAHUS U OCAXKJCHHUS) U3 BOJIBI TSKEIBIX METAIUIOB U
OKHCIINUTENEH, OOYCIOBJICHHBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIMU  pEAKIMUSIMH U
Karaiau3oM. [Ipyu B3aMMOJECTBUY NOBEPXHOCTH HIAPUKA C MOHAMHU METAJUIOB IPOUCXOIUT
UX CBSI3bIBAHUE, U NOHBI TSKEJIBIX METAJUIOB, PACTBOPEHHBIE B BOJIE, BOCCTAHABIMBAIOTCS 10
HEPACTBOPUMBIX COCIMHEHUN U HAHOCATCS HA IIOBEPXHOCTH IIAPHKA.

Ienb paGoThl — pa3pabOTKa TEXHOJIOTUU OYUCTKH U MTOAJEPKAHNS BOJIbI B 0€30I1aCHOM
COCTOSIHUM NIpU €€ JUIUTEIbHOM XPAaHEHUU C HCIOJIb30BAaHMEM KepaMHuyecKux cadep,
coJiepKalluX HOHbI cepedpa, MEeU U LINHKA.

JUts TOCTUKEHUS TOCTABJICHHOM LIENH PEIIAOTCS CIECAYIOINE 3a1a4M:

1. [ToAroToBUTH MOJEIBHYIO €MKOCTh, MPEIHA3HAYCHHYIO JUISl AJTUTEIBHOTO XpaHEHUs
BOJIBI;

2. N3roToBUTH U3 MHEPTHOTO MaTEpHala KapTPUIK Ui KepaMUUYECKUuX cdep;

3. [IpoBecTu ps SKCIIEPUMEHTOB I OIpeieseHUsT HeOOXOAUMOTO U JIOCTATOYHOIO

KOJIMYECTBAa IIAPUKOB, OOECHEYHMBAIONIETO XpaHEHHEe BOJbI B 0OE30MaCHOM TIO

MUKPOOHOJIOTHUECKUM TOKa3aTeNsIM BUJIE.

DKCIEPUMEHT, UMUTUPYIOUIUHI JJIMTEIbHOE XpaHEHUE BOAbI IPOBOIUIN B EMKOCTH U3
HepkaBerleil cranu. Kepamuueckne mapuky NOMEIIAINA B KAPTPUIK U3 TOJUIIPOIUIICHA.
bpuin mpoBeAEHBI AKCIIEPUMEHTHI C YUCTOM BOJOIIPOBOJAHOM BOJIOW M BOJIOM, UMUTHUPYIOIIECH
TeXHUYecKoe 3arpsisHeHue. McmonbszoBanHas Boaa coorBercrByer CaunlluH 1.2.3685-21
«'urueHnyeckue HOPMATUBBI M TpeOOBaHUA K oOecredeHuro Oe30MacHOCTH U (WIIN)
O€3BPEIHOCTH JIJIsl 4eTIOBEKa (DAKTOPOB Cpe/Ibl OOUTAHMUSI.

B pesynbrare mpoBeneHHBIX AKCIEPUMEHTOB B BOJE C JOOABICHHBIMU IIApUKAMH,
OTMEUEHO TMOBBIIIEHNE KOHIIeHTpanuu noHoB Meau (CU, cyMMapHo) B 7 pa3 Mo CPaBHEHHIO C
BOJIOTIPOBOTHOM BojoM. KoOHIIEHTpanuss MOHOB ITMHKAa Bo3pocia ¢ 269 no 301 wmxr/m.
XKectkocts Boabl cHu3miack ¢ 2,0 mo 1,25. Konmenrtpamus mo cepedpy HE HM3MEHUIACH.
3HaueHus KOHILEHTpauui Haxomarcs B pamkax [IJIK (mpemensHO  pomyctumas
KOHLIEHTpALMs).

MukpoOHOIOrHYECKUil aHaIM3 MOCIe XPaHEHUsI B €MKOCTH B TeueHue 7 aHel Oe3
n00aBIIeHUs] KEpaMHYECKUX I1apoB Mokaszan HecooTBeTcTBre Bobl CanlluH u T'OCT 24849—
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2014 no obmemMy MUKpOOHOMY 4YuCITy. AHaIu3 BOJBI ITOCIIE BBIJIEPKKH B TE€UEHUE 7 THEH C
MEPBUYHO BHIOpaHHOW HaBECKOM IIAPUKOB MOKA3aJl TOJbKO OaKTepuoCTaTHUeCKUi 3P QeKT,
49TO, IO HAmIEMy MHCHHIO, CBA3aHO C HCAOCTATOYHBIM BPCMCHCM BOBI[CﬁCTBI/IH. IToceBnl
o0pa3lloB Ha arapu30BaHHYIO CpeIy, HE BBISIBUIM TOSIBJICHUS W POCTAa KOJOHHM
MHKPOOPraHU3MOB.

Pe3ynbTaThl  NpPOBEAECHHBIX  SKCIEPUMEHTOB  MOKa3ajlud  I€1eco00pa3HOCTh
MMPUMCHCHHA aHTI/I6aKT€pI/IaJ'IBHBIX KCPpaAaMHUYCCKUX IMIAPHUKOB 1A OYHUCTKU U IMOAACPIKAHUA
BOAbl B Oe3omacHOM cocTOSSHUU. OTMEYEeHO, 4YTO NpPHU HCIOJIb30BAaHUU KapTpPUKEH,
3allOJIHEHHBIX KEpaMUYECKUMU cQepaMH, KpailHE CJIO0KHO MPEBBICUTH JOIYCTUMYIO
KOHIICHTPAILIMI0 MOHOB cepedpa, MeIy M IMHKA B BOJE, UTO JeiaeT UX Oe30MacHBIMU MpU
HUCIIOJBb30BaHUU, 0COOEHHO B YCIOBHAX MPOU3BOIACTB. Taxxe BO3MOKHO HCIIOJIb30BaHUE
JaHHBIX I/ISI[GJII/IfI B TCUCHUC MIUTCIBHOIO0O BpPCMCHU oe3 IMOTCpU HUX CBOWCTB U
s pexTUBHOCTH.

UccnenoBanue HanpasiieHO Ha AoctxkeHue Llenn 6: Hucras Boga u caHuTapus.
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Accidental spills of oil products are currently one of the main causes of disturbance of the
soil biocenosis and the loss of their fertile properties. In order to restore them, various
methods are used. Bioremediation is one of the most popular methods.

[Tpupomonpubamkennsie pemrenus (Nature-based Solutions — NBS) onpenenstirorcst
MexnyHapoJHBIM COIO30M OXPaHbI MPUPOJIBI U MpUpOoIHBIX pecypcoB (International Union
for Conservation of Nature — IUCN) kak AelCTBHS 110 3aI[UTE, YCTOMYUBOMY YIIPABJICHUIO U
BOCCTAHOBJICHUIO JKOCHCTEM, B TOM YHUCJIE HAIIPaBJICHHbIE HA PEIICHUE COLUAIbHBIX
npobiem, obecreunBasi Ojaronoiyyde 4YeloBeKa M Mojjep)kaHue OuopasHooOpasus [1].
Konneniust npupoonpubInKeHHBIX PEIICHU BO3HUKIIA KaK aJbTePHATHBA TPAAUIIMOHHBIM
WHXCHEPHBIM PELICHUSM M €€ JIy4lle BCEro pacCMaTpuUBaTh KAaK «30HTUK», KOTOPBIU
OXBAaTbIBAET PsJ PA3IMUHBIX MOAXOJOB U3 Pa3lU4YHBIX cep, OObETUHEHHBIX OOIIUM
BHHMaHHEM K PKOCHUCTEMHBIM YCIyraM U HalleJIEHHbIX Ha pElIeHHE COIUAIbHBIX MPOOJIEM.
AKIIEHT Ha MPUMEHEHNE UMEHHO TPUPOJAOTPUOIIKEHHBIX PEIIEHU OUeHb BaXEH, B CBS3H C
T€M, 4YTO OHHU IUIAHUPYIOTCA K pealu3allid HE Ha MPOMBIIIJICHHON IUIOMIAJKe, a Ha
3HAYUTEIHHOM yJalieHnuu oT Heé. [Ipu 3ToM clieyeT moHuMaTh, YTO MPUPOIOTPUOITHKEHHBIE
pelIeHnsl JODKHBI OBITh PEaTM30BaHbl B MEPBYIO OUepe/b /ISl 3HAUMMBIX KOJIOTHYECKHX
aCIeKTOB — TE€X, KOTOpble ObUIM BBIOpAHBI 4Yepe3 OILIEHKY 3KOCHCTEMHBIX ychyr [2].
DKOCHUCTEMHBIE YCITYyTrd OBLIM OMpEENIeHbl KaK BBITOJbI, KOTOPBIC JIIOJU MOJYYarOT OT
HKOCHUCTEM, TaKUe KaK MPOJIOBOJILCTBHE, TOIUIMBO, YUCTHII BO3/yX, MIPecHas Boja, Ooproa ¢
HaBOJHEHUSIMH M OOJE3HSIMH M ONBUICHHE CEIbCKOXO3IMCTBEHHBIX KYJBTYp, a TaKxkKe
BO3MOKHOCTU [UIsl KyJIBTYpPHOIO, IyXOBHOIO M pEKpealMoHHOro omsiTa. Iloxasarenun
JKOCUCTEMHBIX YCIIYT SIBJIIOTCSA KPUTUYECKU BAXKHBIMHU I OLIEHKHU COCTOSIHUS DKOCUCTEMBI,
YTO MO3BOJISIET OINPENENATh CTPATernu U MpoYre He0OXOJMMbIe BMEIIATeNbCTBa I Oosee
YCIIETHOTO  yNpaBJi€HUS UMH, BKIIOYas pa3pabdOTKy TMPOEKTOB  PEKYJIbTHUBAIMH
HedTe3arpsA3HeHHBIX TO0YB U rpyHTOB. B 2011 1. MexIyHapOIHBIMH OpPraHU3ALUSIMHU OBLT
OTIpeieJIeH IePeYeHb MPUOPUTETHBIX CEKTOPOB SKOHOMUKH, JIJIs1 KOTOPBIX pa3padaThIBalOTCS
JIOKyMEHTHI B yacTu Hamnyumux npuponooxpannbix npaktuk (Best Environmental Practices
— BEP) Ha oOCHOBaHMM CIEYIOIIUX KPUTEPUEB: CTENEHb BO3ICHCTBUS CEKTOpa Ha
OKpYXarollyl0 Cpely, YpPOBEHb BHEIPEHHMs OOBEAMHEHHONW CHUCTEMBI HKOJIOTMYECKOIO
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MeHnemxkMenTa u ayautra (EMAS) B cekrtope, U MOTEHIMaJl MUHUMH3ALUU HETATUBHOTO
AHTPOITOTEHHOI'O0 BO3JICUCTBUS B IPOM3BOACTBEHHOM Ienu. B Hacrosmee BpeMs s
PEKYJIBTUBALMN HEPTE3arpsA3HEHHBIX MOYBOTPYHTOB HanOosiee 3(P(HEKTUBHBIMU SBIISIOTCS
OMOJIOTUUECKUE METOJIbl, KOTOpPbIE 3aKIIOYAlOTCSI BO BHECEHWHU MHKPOOPIaHU3MOB-
He(pTeAeCTPYKTOPOB OJJTHOBPEMEHHO C BHECEHUEM CTPYKTYpPAaTOPOB MOYBHI, KOTOPHIE TAKXKE
SBJISIIOTCST COpOEHTaMH  yTieBOJOpOAOB. CTPYKTypaTophl CIOCOOCTBYIOT CTaOMIH3aINU
OCHOBBI TIOUB, YJIY4YIIAIOT €€ IPEHUPYEMOCTh W BOJHBIN PEXKHUM, YMEHBIIAIOT IPO3HUI0 U
JNECTPYKIUIO. YCTOMYMBOE pa3BUTHE IMpU paboTe Ha He(PTErazoBbIX MECTOPOKICHHIX
JOJKHO 0a3UpOBATHCS HA MPUHIIMIIAX SKOHOMUKHU 3aMKHYTOTO ITUKJIA, a TAK)Ke TPUMEHEHHUH
COBpPEMEHHBIX  TEXHOJIOTMM 1O YTUIW3AaIllMd OTXOJOB OT OypeHus, BKIIOYAs
HedTe3arpsi3HeHHbIE MOYBOTPYHTHI OJTHON U3 TaKMX TEXHOJOTUM SIBISETCS OHMOpeMeuanus
[3]. B 3aBucumoctu OT cojepkaHus HEPTENPOIYKTOB B 3arpS3HEHHBIX IMOYBOIPYHTAX
MPUMEHSIOT pPa3IMYHbIe BUJBI MHKPOOPTaHU3MOB-HE(TENECTPYKTOPOB, MOAOUPAIOT
TEeMIIEpaTypHbIC PEKUMBI BEICHUsI pad0T, ONTUMATIbHYIO BIAXHOCTh, a TAK)KE HUCIOIB3YIOT
pasnuuHble J100aBKM (CTPYKTYpaTOphl), MO3BOJSAIONIME HWHTEHCU(PUIUPOBATH MPOLECC.
OCHOBHBIM TUIFOCOM JaHHOW TEXHOJIOTUU SBJISETCS BO3MOXKHOCTH CHIDKCHHS KJacca
OTIACHOCTH OTXOJIOB M BO3BpaTa 3arpsA3HEHHBIX TTOUYBOTPYHTOB B XO3SIMCTBEHHBIN 000poT. B
KaueCTBE BTOPUYHBIX PECYpcOB (OTXOJOB), KOTOPHIE MOTYT MPUMEHATHCS B KauyecTBE
CTPYKTYpaToOpoOB, B JAHHOW pabOThI OBLIN UCIOIB30BaHbl KPYITHOTOHHAXKHBIE OPTAaHUYECKUE
oTxofbl V Kilacca OMAaCHOCTH JJisi OKPYKAKOIICH Cpelibl — OTXObI MTPOU3BOJICTBA MUILIEBBIX
MPOAYKTOB (CBEKJIIOBUYHBIN KOM, MTUBHAs APOOMHA, THAPOIU3HBIN murauH) [4]. Ilpu sTom
COTJIACHO CTaTUCTHYECKUM JIaHHBbIM Poctipupoananzopa [5], 3a 2021 rox o6bemM 06pa3oBaHus
COCTaBUJI: CBEKJIOBHYHOrO xomMa 714826 1, muBHOM npoOunbl 1209942 1, a 0OBEMBI
YTHIN3AlUKA 3THX OTXOJOB 3aMETHO MEHbIIE, YTO MPUBOAMUT K HAKOIUIEHUIO OTXOJOB U
HEOOXOJUMOCTH HX pa3MellleHHus Ha TojduroHax. Takum oO0pa3oM, BOBJICYEHHE
KPYITHOTOHHAKHBIX OPraHMYECKHX OTXOJIOB B XO3AWCTBEHHBIH OOOpPOT MpPH IMPOBEACHUU
paboT mo OuopemeaManuu HePTE3arps3HEHHBIX IMOYBOTPYHTOB TIIO3BOJUT HE TOJBKO
MOBBICUTh WHTEHCU(UKAIMIO Tpollecca OnopeMeauali, HO M JIOCTHYb OMNPEEICHHOTO
OpOIeHTa 3aMEeUIeHUs] NPUPOJIHBIX PECYpPCOB BTOPUYHBIMH pEeCcypcaMu, TEeM CaMbIM
o0OecrieyrB OTHECEHHE OMOpeMeIUali0 K HAWIYYIIMM HPUPOJOOXPAHHBIM IMPAKTHKAM B
o0nacTu yCTOWYMBOTO pa3BuTHs. Llenb ycToiiunBOro pa3BUTHS, C JTOCTHKEHHEM KOTOPOM
cBs3aHa padora — Llenp 12: ObecrieueHune nepexoa K palioHaIbHBIM MOJIEIISIM TOTPEOIeHUs
¥ TIPOU3BO/ICTBA.
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Currently, large areas of land are polluted with heavy metal compounds. Among the solutions
for land remediation in biotechnology is phytoremediation. The use of plants as
hyperaccumulators of heavy metals has a disadvantage: plants can be exposed to the toxicity
of heavy metals. To overcome this drawback, a method to intensify and accelerate
phytoremediation has been proposed - the addition of silver nanoparticles. It is necessary to
analyze the effect of silver nanoparticles on the resistance of plants to heavy metal toxicity.

B HaCcTOAIICSC BPCMA 3HAYUTCIIBHBIC IIOIIAAM 3CMCJIb 3arpsA3HCHBI COCIHMHCHUSIMU
TSOKENBIX METAJJIOB B CUIIYy pa3/IMYHBIX IIPHUYHH, OHHOﬁ N3 KOTOPLIX ABJIAKOTCA aBapHﬁHBIe
CUTyalluh Ha 6J'II/13JIC)KaH_II/IX IIPOMBIIIJICHHBIX IIPCAIIPUATUAX. Kaxk CJICACTBUEC, TaKHC
TCPPUTOPUN «TCPAIOT)» YaCTh 61/10pa3H006pa3H51 U IIPpUBOAAT K YIHCTCHHUIO 9KOCHUCTCM, a
TaKK€ aBTOMATHYCCKHU BBIBOIATCA H3 XO035IMCTBEHHOT'O 060p0Ta, YTO HAHOCHUT ymep6
O9KOHOMHUUYCCKOMY CCKTOPY CTPAHBI.

CpeI[I/I pemeHHﬁ 10 BOCCTAHOBJIEHHIO 3€MEJb B OMOTEXHOJOTHHU IpeaiaracTrcsa psan
OKOJIOTHYCCKHN YHCTBIX BApHUAHTOB, OAHHM M3 KOTOPBIX MABJISCTCA (bHTOpeMe,Z[I/IaHI/I}I.
Hcnons3oBanue paCTeHI/Iﬁ B KQaUCCTBC I'HIICPAKKYMYJLATOPOB TAKCIIBIX METAJIJIOB BBII'OJHO C
TOYKH 3pCHHUA OCYIICCTBUMOCTHU MU 3aTpaT, HO HMCCT TOT HCAOCTATOK, YTO PACTCHUA MOI'YT
IIOABCPraTrbCsa BOBI[GIZCTBPIIO TOKCHUYHOCTH TAXKEIIBIX MCTAJIJIOB. Z[JDI IIpCoOa0JICHUA 3TOIO
HeZI0cTaTKa ObLT MPEIOAKEH METO/I i1l MHTEHCU(UKALIUY U YCKOpeHUs (putopemMennanum —
nobaBjeHne HaHOYACTHIL cepedpa [1].

[lenpro paboThl cTan aHaNM3 BIMSHHUS HAHOYACTHI[ cepedpa Ha YCTOWYHUBOCTH
pacTeHU K TOKCUYHOCTH TSKENBIX METa/IoB. B 3agaun Bxoaunu: 1) aHanus nurepaTypHbIX
HUCTOYHUKOB W 3apyOCKHBIX CTaTell Mo Teme (UTOpEeMEeTuaIii C HCIOJIb30BAHUEM
HaHOYacTULl cepedpa; 2) ompeneneHue >PGEKTUBHOCTH HAHOYACTHIl cepedpa MmyTeM
MINpOBCACHUA OKCIICPUMCHTA, 3) AHAJIN3 PC3YyJIbTATOB OJOKCIICPUMCHTA € HaHOYACTUIaMH
cepebpa.

Kpecc-canar mmpokomuctaeii (nat. Lepidium sativum L.) u ropuuna Oenas (Jat.
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Sinapis alba) 6puM BBIOpaHBI B Ka4ecTBE TECTOBOM KYJIbTYPBI, MMOCKOIBKY HPEACTABUTEITH
cemerictea Kamyctuele, wunu Kpecronsernoie (Brassicaceae) oOnagator Oosiblieid
BCACBIBAEMOCTbIO, OBICTPO HaOUpPAOT OuMoMaccy M SABISAIOTCS THIEPAKKYMYJISTOpaMu
3arps3HAIOIIKX BerecTs/MetamwioB. Orypell oObIkHOBeHHBIH «Momoerr F1» (iar. Cucumis
sativus), ortHocsmmiics K cemeiictBy TwikBenHble (Cucurbitaceae), Taxke MOXKHO
UCIIOJIb30BaTh B KAa4eCTBE TUIIEPAKKYMYJSITOpa, MOCKOJIbKY OH 00JaJaeT 3HAuUTEIbHOU
IUIOAAbI0 JINCTOBOM TOBEPXHOCTHU, YTO MOXKET OOeCHeuuTh IMonajgaHue OoJIbLIEro
KoJIM4yecTBa HaHouacTHil cepeOpa [2]. PactBop nHanouactury cepedbpa (CF3COOAQ) c
KoHIeHTpanueit 0,92 Mr/n pacnpUIsiIcsS Ha pacTEHUS /10 MOSBICHUS Karleidb Ha MOBEPXHOCTH
JIMCTHEB Ha 15-bIe CyTKM SKciepuMeHTa [3].

Jl71s BBISIBJIEHUS 3aBUCUMOCTH POCTa U Pa3BUTHSI PACTEHHUM OT 100aBJieHHs pacTBopa
HaHOYacTUIl cepebpa ObLIM B3sAThl MOpdomeTpuueckue U (Qunyeckue mnokaszarenud. Ha
OCHOBE JJAHHBIX JITMHBI HAJA3E€MHON YaCTH PAacTEHUH OBUIM TOCTPOEHBI rpaduKu CpaBHEHUS
MoKazareseil KOHTPOoJIs (He3arpsi3HEHHBIN IPYHT), CMEIIaHHOW MOYBbI O€3 J100aBJIEHUS U C
nobasienueM pactBopa Hanodactuil cepedpa (CF3COOAg) (puc. 1-3).

16.00 KoHTposb (rpyHT + Kpecc-canat) M Cmech (2:1) + Kpecc-canat M Cmech (2:1) + Kpecc-canat + CF3CO0Ag
14.00 I I I I I
12.00 I

10.00

8.00

I I
I
6.00 I L : 1 < L e I 1
4.00 I - - 1 1
0.00 .

5 peHb 8 pgeHb 13 geHb 15 geHb 19 aeHb 21 geHb 23 geHb 27 aeHb 29 aeHb 33 geHb 35 aeHb 37 aeHb AeHb
cpesa

Puc. 1. I'pagux nokazameneii Onunsvt HA03eMHOU Yacmu Kpecc-caiama no mepe pocma, cm

30.00 KoHTpob (rpyHT + orypeu,) Cmechb (2:1) + orype, Cmecb (2:1) + orypeu, + CF3COOAg

25.00 I
20.00 - I T I L :
15.00 I

I 11 Il [EL
10.00 T T I [Er | II
o Ex | EI i T L
5.00 T

0.00 -
6 aeHb 8 aeHb 10 13 15 17 20 22 27 29 31 34 38 peHb
JeHb [eHb JeHb [AeHb [AeHb JeHb [AeHb fAeHb [eHb [AeHb AeHb cpesa

Puc. 2. I'pagux nokazamenei Onunbl HAO3EMHOU YACMU 02yPYa no mepe pocmd, cm
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B KOHTpO/b (FPYHT + ropunua) Cmechb (2:1) + ropumua Cmecb (2:1) + ropumua + CF3CO0Ag
14.00
12.00
10.00
8.00
6.00
4.00
2.00 I
0.00
4 peHb 6 geHb 8 aeHb AeHb
OeHb [JeHb [JeHb JeHb [JeHb [JeHb [JeHb [JeHb [JeHb [JeHb cpesa

Puc. 3. I'pagux noxazameneti Onunbvt HAO3EMHOU YACMU 2OPHUYBLL NO Mepe pOCmA, CM

Ha npansbix rpaduxax (puc. 1-3) odeHb UETKO MPOCIEKUBAETCA YyTHETaIoIIee
NENUCTBHUE TSKENBIX METAJUIOB, HAXOMASIIMXCS B TOYBE, 1O CPABHEHHIO C KOHTPOJIEM, T/C
3arpsi3HEHUE OTCYTCTBYET. Takke MOXHO YBHJAETh HEOONBINOE YIYUIICHUE COCTOSHHS
pacTeHuii, KoTopbele ObUIM 00paboTaHbl pacTBOPOM HaHoudacTull cepedpa. K oxoHuaHurio
IKCIIEpUMEHTA JJIMHA HAJI36MHOM YacTU B KOHTPOJIE, KaK M MojaraeTcs, mpuMepHo B 1,5-2
pasa MPEBBIIIACT ITU K€ MOKa3aTeNN Y PACTCHUN, HAXOANIUXCS B YCIOBUAX 3arpsa3HEHHON
TTOYBHI.

[TocTaBrneHHBI JKCIIEPUMEHT C HAHOYACTUIIAMH cepedpa i OmpenefieHUus HUX
BIIMSIHHS Ha POCT U pa3BUTHE Kpecc-caiiata mupokojrucTHoro (nat. Lepidium sativum L.),
ropuuilsl 0es10i (at. Sinapis alba) u orypiia o6sikHOBeHHOTO «Momoerr F1» (rat. Cucumis
sativus) mo3BoJIsIeT caesiaTh YTBEPXKICHUE, YTO [0 MEpE POCTa PACTCHUI BUIHO YIHETAOIIEE
JNEHCTBHUE IMOBBIIIEHHBIX KOHLUEHTPALUUW TSDKEJbIX METaJUIOB, OJHAKO IOKA3aTEIW JJIMHBI
HaJ36MHOM YaCTHU TakKe MOKa3bIBAIOT, YTO €CTh CTUMYJIHPYIOUIEE K POCTY JEHCTBUE
pacTBOpa HAHOYACTHUI[ cepedpa Ha pacTeHHs, XOTs OHO OueHb He3HauuTenbHoe. [lo
BU3yaJIbHOMY OCMOTPY Ha OKOHYaHUE HKCIIEPUMEHTA MOKHO 3aMETHUTh, UYTO PACTEHUS MIOCIIE
no0aBJIeHHs pacTBOpa HAHOYACTHIL cepedpa OoJiee MBIIIHbBIE, C XOPOIIUM TypropoM, HEXeJn
pacTeHusl, MPOU3pacTaBIlIke Ha 3arpsi3HEHHBIX TOYBaxX 0e3 100aBJIeHUs PacTBOpA.

UccnenoBanne HampasieHo Ha gocTwkenue Llenn 15: 3ammura m BoccTaHOBIIEHHE
SKOCHUCTEM CYILIU U COACHCTBUE UX PALIMOHAIBHOMY HCIIOIb30BAHUIO.

PaGora BeimonHsutack B coctaBe HayuHoro koiiektuBa kadeapsl KOHECKO «3enenas
xumus i ycronunoro pasutus» PXTY um. JI.U. Menneneesa.
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The topography, architectural features, and the presence or absence of natural areas can
lead to the accumulation of pollutants in some local areas of cities. This paper presents the
results of a study to assess the horizontal distribution of nitrogen dioxide in the residential
area and natural areas of urban areas in the Severnoye Tushino district during the autumn-
winter period of 2022.

O,Z[HI/IM N3 TJIaBHBIX HCTOYHHKOB 3arpA3HCHHUSA BO3AyXad OKCHIAMU a30Ta ABJIACTCA
ABTOMOOMJIbHBIN TPaHCIIOPT. B MNOCJICIHHNEC T"OObI Ha6JHO,Z[aeTCH TCHACHIMA BO3PACTAHHA UX
COACPIKaHUA B IIPU3CMHOM CJIOC BO3IdyXad, 4YTO 0COOEHHO 3aMETHO B ropoaax.
BBICOKOTOKCHUYHBIM JUOKCHU a30Ta ABJIACTCA 0c000 OIacHBIM IJIs1 310POBBS YCJIOBCKA, OH
arp€CCUBHO BO3HeﬁCTByeT Ha CJIHU3HUCTBIE OO0OJIOYKH AbIXaTCJIIbHBIX HYTeﬁ N BBI3BIBACT
3arpyaHEHHOE abixaHue [1]. B cBs3u ¢ 3TUM OCHOBHOE BHHMaHHE B JaHHOW paboTe OBLIO
06pameH0 Ha OIIPCACICHHUC COACPIKAHNA TUOKCHUIAa a30Ta B IIPU3CMHOM CJIOC BO31yXa.

Hccnenoranue mpoBoauioch B paiione obmexutus PXTY B CeBeprom TymmumHO B 1Ba
nepuoa (B CEHTA0pe-oKTsA0pe u HossOpe-nekadbpe 2022 roj1a) ¥ COCTOSUIO U3 JABYX YacTEH:

1. HBy‘IGHHe oco0eHHOCTEN TOPU3OHTAJIBHOI'O PACIIPCACIICHUA AUOKCHIA a30Ta B
CEJINTCOHOMN 30HE;

2. VM3yuenue ocoOEHHOCTEH TOPU3OHTAIBHOIO pacHpeleieHHus] TUOKCHUIA a30Ta Ha
MPUPOAHBIX YYACTKAX TOPOJACKUX TEPPUTOPHUH.

B Mockse AJIs1 MOHUTOPHHI'A COCTOSAHHA BO3AYXa B PA3HbIX aAMHUHHUCTPATHBHBIX
OKpyTaXx UCIOJIL3YIOTCS 56 aBTOMAaTUUECKUX CTaHIM. Bce maHHbIE CO CTaHIMM MOCTYNaroT
Ha callT MocakoMOHUTOpHUHTA [2].

Ananu3 gaHHBIX MOCIKOMOHHMTOPHHIA TMOKa3al, YTO B Pa3HBIX 001acTsiX MOCKBBI
AUOKCHU A as30Ta HaKallJIMBa€TCad HCEOAHWHAKOBO. CyIJ_IeCTByeT BO3MOXHOCTH JIOKAJIBHOI'O
HAKOIUIEHMsI IPUMECEH, CBSI3aHHOIO ¢ HEPAaBHOMEPHBIM pacipeaesieHneM HCTOYHUKOB NO2
U ¢ OCOOCHHOCTSIMU JIBHKCHMS BO3IYIIHBIX Macc B MpHU3eMHOM 30He. Penbed MecTHOCTH,
ApXUTEKTYpHbIE OCOOCHHOCTH M HAJIMYUE WM OTCYTCTBHE NPUPOAHBIX U O3€JICHEHHBIX
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Y4aCTKOB MOXET MPUBOJUTH K HAKOILJICHUIO MPUMECEH B OTIEIbHBIX JOKAIbHBIX y4aCTKaX
ropojos [3].

B uccnenoBanuu ucnonap3oBanuck qU¢Qy3noHHbIe MPOOOOTOOPHUKH THMNA OenKa,
KOTOPBIE OTJIMYAIOTCS KOMITAKTHOCTBIO, TPOCTOTOM 00CITyKUBAHUS, HEOOJIBIIIONW CTOMMOCTHIO
Y HE3aBUCHUMOCTHIO OT UICTOUYHUKOB YHEPTHUHU.

[Ipunuun paboTel MPOOOOTOOPHUKOB OCHOBAH Ha TMPOLIECCE CYXOTO OCaXKICHUS
npumeceit [4, 5]. Ilpu sTomM razooOpa3Hble MPUMECH B XOJ€ MOJEKYIspHON nuddy3un
MIPOHUKAIOT Yepe3 JaMUHAPHBIN CI0M BO3AyXa M JOCTUTAIOT MOTIONIAIONIEH TOBEPXHOCTH C
HIDKHEN 9acTH noriotutens. [locie skcrno3uium npuMecH nepeBoAsT B pacTBop. Omnpenenus
KOHIICHTPAIMIO HUTPATOB B PACTBOpPE, €€ MEPECUUTHIBAIOT B MHTEHCUBHOCTH MOTJIOIMICHUS C
y4ETOM MMapaMeTpoB MNPOOOOTOOPHHMKA M BPEMEHU SKCHO3UIMU. VICTonmb3ysi OaHHBIE C
Onmvkaliel CTaHIMM MOHUTOPUHTA W 3HAQUEHUS HMHTCHCUBHOCTH  TOIVIOLICHUS
MpoOOOTOOPHUKOB OKOJIO JTOW CTAHIMU, BBIYUCISIOT MEPEeCUETHBIA KOADPUIMEHT, C
MOMOIIIBI0 KOTOPOTO TMOJYYalOT 3HAYCHUSI CPEIHUX 3a MEPUOJ AKCIIO3UIIMHM KOHIEHTpALUM
JTUOKCHUA a30Ta B BO3AyXe JJIs BCEX OCTAJIbHBIX TOueK HaOmioneHus. V3mepeHust ObLIn
BBITIOJIHEHBI Ha o0OopymoBaHuu lleHTpa KOMIEKTMBHOTO ToiNb3oBaHus umenu [[. .
Menneneesa.

s u3ydeHus 0COOEHHOCTEH TOPU30HTAIBLHOTO PACHpEeesIeHUs TUOKCHAA a30Ta B
cenuTeOHOM 30HE OBbLI BBHIOPAH YYaCTOK 3€JIEHBIX HACaKICHUMW, PaCIOJIOKCHHBIM BJIOJb
JBIDKEHUS aBTOTpaHcnopTa 1o yauie Typuctckas. KOHTpoibHbIE TOUKH OBLITH PACTIONOXKECHBI
Ha paccrosiauu 200, 300, 400, 500 M o Mepe ynaneHus oT 001eKuTrus Poccuiickuii XuMHUKo-
TEeXHOJornueckuii yHuBepcuteT umenu /. . MenzaeneeBa ¢ ceBepa Ha oL 3apaHee
HOATrOTOBJICHHBIE TPOOOOTOOPHUKHU Pa3MEIIAUCh Ha JIEPEeBbsIX HA BbICOTE 1,5 MeTpoB Hax
3eMJIEH.

Pe3ynbTaToB mokazanu, 4To AUOKCHUJ] a30Ta B BO3/AyX€E CEIUTEOHOI 30HbI pacnpeneicH
HepaBHOMEpHO. B Touke, pacnonoxenHoi Ha pacctosaun 200 m ot obmexutust PXTY B 06a
nepuona HaboaaIach MakKCUMallbHasl KOHLIEHTPALKs TUOKCH/IA a30Ta.

Jliis u3ydeHus: 0COOEHHOCTEN TOPU3OHTAILHOTO paclpeesieHus] TUOKCHAA a30Ta Ha
IPUPOJHBIX ydacTKax ObUT BbIOpaH ANEMIKMHCKUN Jiec, pacmnoioxkeHHb Baoas MKAJI u
OTPaHUYEHHBIM C JPYrMX CTOPOH >KWJIBIMH MaccuBaMu. B ANEMIKMHCKOM Jiecy ObLIH
BBIOpaHBI KOHTPOJIbHBIE TOUKH Ha paccrosHum 100, 250, 400, 550, 700, 850 M mo nauHUH,
neprnenaukyasipaodn MKA/L. TIpo6ooTObopHHKHM pazMeniaiuch Ha IepeBbix Ha BbicoTe 1,5 M
HaJ 3eMJIEN.

B 06a nepuona nabmronenuit B Ommkaiiimert k MKAJL koHTpoasHO# Touke (100 M oT
MKA/I) B Bo3ayxe He ObLJI0O OOHApY>KEHO BBICOKMX KOHIIEHTpaIlMili auokcuaa azora. Ero
KOHIIEHTpalus yBeauuuBaiach npu ygaieHuud ot 100 go 250 merpoB ot MKA/I, a 3atem
OMSTh CHIKaNOCh. Ha Ham B3msg, MomoOHas HEPaBHOMEPHOCTH PaclpOCTpaHEHUs
MIpUMeECEeil Ha TEPPUTOPUH TPUPOAHOTO YUACTKA CBSA3aHA C TEM, YTO BO31YyX HEMTOCPEACTBEHHO
Hag MKAJI u TpaHCTIOpTHBIE BBIOPOCHI UMEIOT 00Jiee BBICOKYIO TEMIIEpaTypy, 4YeM BO3IyX
BONMM3M aBTOTpacchl. bonee TEmbIl Bo3MyX mogHUMaeTcst BBepX, ynamsercs or MKAJL u
MOCJIE OXJIAKICHHSI OITyCKAETCs Ha pacCTOSTHUU MpUMepHO 250 M 0T aBTOMOOMIIBHOM JOPOTH.
B nanpHelieM K cepeuHe TPUPOAHOTO yUYacTKa KOHIEHTPALUs IMOKCH/IAa a30Ta CHUXKAJIACh
Y HayMHaJla BHOBH PE3KO BO3pAcCTaTh MO Mepe MPUOMDKEHUS K IPYyroMy Kparo Jieca, uTo,
BEPOSITHO, CBSI3aHO C HAJIMYUEM HA ITOM YYacTKE TOPOJICKOM 3aCTPOWKH aBTOMOOMIHHOMN
MapKOBKH.

Takum oOpa3om, MpoBEAEHHOE UCCIIEIOBAHNE TIOKA3aJI0, YTO B CEMUTEOHOM 30HE U HA
npupoHbIX yuactkax CeBepHoro TylinHa TUOKCHU]T a30Ta HAKAIUIMBAETCS HEPABHOMEPHO,
OoOHApYXEHBI JIOKALHBIE YYAaCTKH C TIOBBIIMICHHBIM COJCPXAaHHUEM IUOKCHUIA a30Ta, He
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OnaronpusATHBIE U1 JUIMTEIBHOTO NpeObiBaHUS 4enoBeka. i BBIABICHUS MOJO0OHBIX
Y4acCTKOB PEKOMEHJyEeTCS HCIOJIb30BaTh paspabaTbiBaeMbli B PXTY Meton maccuBHOM
JO3UMETPUHU.

HccnenoBanne nHampasieHo Ha poctwkeHue lLlemm 11: Yceroiuusble ropoma u
HACEJICHHBIC ITYHKTHI.
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Polymer modification is one of the developing directions in the field of obtaining
materials with new predetermined properties. For example, textile materials with anti-
adhesive properties are obtained using high-molecular fluorinated preparations used in the
form of aqueous dispersions or latexes. In addition to the high cost, these drugs are
environmentally unsafe in production and use. To eliminate these disadvantages,
fluoropolymers are used in the form of compositions with polysaccharides.

MO,Z[I/I(i)I/IHI/IPOBaHI/Ie IMOJIMMCPOB ABJIICTCA OAHHUM U3 PA3BUBAIOIIUXCA HaHpaBHeHI/Iﬁ B
obnacTu IIOJIYUYCHHUA MATCpUAJIOB C HOBBIMHU 34paHCC 3aJdHHBIMH CBOMCTBaMHU. TaK,
HampuMep, TEeKCTUJIbHBIE MaTepuaabl ¢ THAPO-, 0Je0POOHBIMU (MM aHTHUAAT€3UOHHBIMH )
CBOMCTBaAMU IIoJIy4aroT C HCIIOJIb30BAHUCM BBICOKOMOJICKYJIAPHBIX (bTOpCOI[ep)KaIIlI/IX
IIpcraparoB, IPUMCHACMBIX B (bopMe BOJHBIX I[I/ICHepCI/Iﬁ Win jjarekcoB. IloMUMO BBICOKOM
CTONMOCTHU JaHHBIC IIpcriapaTbl ABJIAKOTCA 3KOJOI'M4€CKH HeOE30IaCHBIMU IIpu
npou3BOACTBe U mNpuMeHeHuH[1]. [ ycTpaHeHHS STHUX HEIOCTATKOB (PTOPIOIUMEPHI
MPUMEHSIOTCS B BUJIE KOMITO3UIIMIA, HAaIpuUMep ¢ nojucaxapuaamu [2]. Ha npumepe natekca
CK®D-26 B KOMIIO3UIUAX C AJIbTUHATOM HATpUs HUIIA MeTHJIIIeJIJIIOJIOSOﬁ [TI0Ka3aHoO, 4TO 3THU
,Z[06aBKI/I IIOBBIIIIAKOT CB060I[Hy10 OHCPIUIO ITOBCPXHOCTDH cy6CTpaTa, B PE3YyJIbTAaTC 4YCTrO
yIydmaroTCa €ro aiarc3MOHHBIC XapaKTCPHCTHKH. HaHHBIfI MaTcpuall IOJYy4YuJ Ha3BaHHUC
«HMCKYCCTBCHHAA KOXa» H PCKOMCHIOBAH [JIA HCIIOJB30BAHUA IIPH JICUCHHHN OXKOI'OB,
MOpaXEHUI KOKHOTO TOKpOBa U OBICTpOro 3akuBiieHUs paH [3]. OnmucaHbl KOMIO3UIUU
naTekcoB moiudropankunakpuiaaToB tuna JIOM-H ¢ apyrum mpupOJHBIM MOJTUMEPOM —
XUTO3aHOM, KOTOpPBLIC, HaApiAay C aHTI/I6aKTepI/IaJ'IBHBIMI/I, COO6IHaIOT BOJIOKHHUCTOMY
MaTepHay CrocoOHOCTh HE CMAaYMBATHCS KHUAKOCTSIMU PA3TMUYHON XUMUYECKON MPUPO/IBI,
YTO MO3BOJISIET PACHIMPUTH oOynacTu mpuMeHeHus [4]. B ganHoi paboTe ObUIM MOTYYEHBI
HOBBIC KOMIIO3UIIMU HA OCHOBE (hTOPIIOJIMMEPHOIO JIaTeKca U KapOOKCHUMETHIIIEIUTIONO3bI
(KMII). Iempro nmaHHOW pabOTHl SBISICTCS HCCIEIOBAHWE CBOWCTB KOMIIO3UIIUN H
O6OCHOBaHI/Ie OIITUMAJIBHOT'O coCTaBa JJIA IMOBCPXHOCTHOT'O MOI[I/I(I)I/ILII/IPOBEIHI/IH
BOJIOKHHUCTBIX MAaTCPHAJIOB. I[aHHOG COYCTAHUC KOMIIOHCHTOB MOXCT CHHIXXATb PACXO[
JaTeKkca M cooOmaTh TEKCTUIHBHOMY MaTepualy KOMIUIEKC HOBBIX CBOWCTB. B kauecTe
HUCXOJHBIX MAaTCpHUaJioB B ﬂaHHOﬁ pa60Te HUCIIOJIB30BaJIN OIBITHO HpOMBIH.IJICHHBIﬁ O6p33€].[
narekca JID-2 na ocHoBe momu-1,1,5 Tpuruaponepdropammnakpmnara (OI'VII «PHI]
«IIpuknagnas xumusi», r. [lepmb), comepkaimiero derbipe NEepPPTOPUPOBAHHBIX aTOMA
yrjieposa B paluKale, 4YTO T[O3BOJSIET CUMTAThb JAHHBIM IIpernapar HKOJIOTMYECKU
6e3OHaCHBIM. Kap6OKCI/IMeTI/IHLIeHHIOHOSa ABIIACTCA IMPONU3BOJIHBIM OCJIIK0I036I,
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WCIIOBb3YyETCAd B KayeCTBE 3aryCTUTENsI U JJis CTaOUIM3alliu BOJAHBIX pacTBopoB [4]. [lpu
M3YYEHHH KOJUIOMIHO-XUMHUUYECKUX CBOWCTB YCTAHOBJIEHO, UTO IIPH MOBBILIEHUU KOJIUYECTBA
KapOOKCHUMETHIILIEIUTIONIO3b] pa3Mep YacTHIl YBEIMYHMBAETCS, YTO, BEPOSITHO, CBSI3aHO CO
criocobHocTthio  KMII  cBsa3bIBaTh  JIaTEKCHBIE  YacTUIBL — YacTuIBl  JlaTekca |
KapOOKCHUMETHIILIEIUTIONO3bl 001a/1al0T OTPHULATENbHBIM /I3€Ta-MOTEHIUAIOM, MO3TOMY H
YacTHUIIbl KOMITO3UIIMM Ha UX OCHOBE COXPAHSAIOT aHAJOTWYHBIA 3apsi. [Ipu BBeneHuu B
KOMITO3UIIMIO KapOOKCHUMETUIIEIT003bl 10 20% 3HaueHue 3IeKTPOOTPULIATEIbHOCTH
cHmkaercs. [lanpHeiilnee MNOBBIMIEHUE COAEpKaHUs nonucaxapuga B cucreme a0 80%
MPUBOJUT K enl€ OOJbIIEMY YMEHBUIEHUIO 3JIEKTPOKMHETHUECKOI0 MoTeHraRa 10 -58 MB.
N3MeHeHne COOTHOILIEHUS KOMIIOHEHTOB HE3HAYUTENbHO CKA3bIBAETCS HA MOBEPXHOCTHOM
HaTsOKeHUU U BapbupyeTcss oT 38 no 43 mH/M, 4TOo MOXeT ObITh CBSA3aHO C HU3KOM
MOBEPXHOCTHOW aKTUBHOCTBHIO KapOOKCHUMETHIILEIUTION03bl. [l oueHKH 3()pPeKTUBHOCTH
nencTBUs moaydeHHbIX kommno3uiuii JIO-2:KMI b1 n3yueHsl aHTHAAT€3UOHHBIE CBOMCTB
MOAU(DUIIMPOBAHHOTO BOJIOKHUCTOTO MaTepuajia - BUCKO3HOW TkaHu. Kpome Toro, Gbu10
MPOBEJICHO OCAXKICHHE MOJUMEPOB HA CTEKJIIHHOM mojioxke. OcaxaeHue MpOBOAUIU MO
CJIeyIoIIel cxeme: Ha MPUOOPHBIE CTEKIa HAHOCUITU KOMITO3UIIMU C PA3HBIM COOTHOIIIEHUEM
JIP-2:KMII, BbicymuBanu, a 3aTeM TepMODUKCHpOBaIN. DPPEKTUBHOCTh OLIEHHWBAJIACH C
MOMOIIBI0 U3MEPEHUsI KPAaeBOT0 yIJla CMAaUMBaHUS JUCTUIUIMPOBAHHON BOJOW. Pe3ynbrarhl
W3MEPEHUH TIpeICcTaBiIeHbI B Ta0m. 1.

Tabnuya 1

Kpaesvie yenvi cmauueanus

Cocras xomnosunuu JIO-2:KMIL,% | KpaeBoii yroa cMaunBaHusi HOBEpPXHOCTH,
Ha Bucko3noit Tkanu | Ha cTeKITHHON O UIOXKKE
100:0 105 90
90:10 103 88
80:20 104 85
70:30 99 86
60:40 99 83
40:60 94 82
20:80 92 80
10:90 90 79
0:100 0 0

PesynpTaThl TOKa3zamM, UYTO C YBEJNIMYEHHUEM COJCPXKAHUS B  KOMIIO3UIUU
ruapoduibHoro komnonenta KMI[ no 40% xpaeBoii yron cMayuMBaHUs MPAKTHYECKH HE
MEHSIETCS, YTO TOBOPUT O (POPMHUPOBAHUU OCOOOM CTPYKTYpHI JJATEKCHBIX YaCTHII, KOTOpas
o0yclIOBJIeHa BO3MOXKHBIMH B3aUMOJACHCTBUSMHU MEXIy JATEKCOM M TMOJUCaXapUIOM.
UccnenoBanue O6bU10 HampaBiieHo Ha aocTkenue Lemu 12: OTBeTcTBEHHOE MOTPEOICHNE U
MIPOU3BOJICTBO.
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The state presents the results of determination in atmospheric air samples. The basic methods

of analysis were atomic absorption, atomic emission with inductively coupled plasma, and

spectrophotometric methods. It has been established that the concentrations in the studied

samples do not exceed their MPC and APC, with the exception of lead.

I/ISBGCTHO, YTO Kad€CTBO aTMOC(bepHOI‘O BO3aAyXa B TIopoaax OIIpCACIIACTCA II0
OayuTbHOMY TIOKa3aTeNio 3arpsa3HeHus: atmocdepbl M3A, KOTOPHIA SBISETCS KOMIUIEKCHBIM
WHJIEKCOM, YYHWTBHIBAIOIIMM HECKOJIbKO MPUOPUTETHBIX Mpumeceil. OH XapaKTepu3yeT
YPOBCHDb XPOHHUYCCKOI'O, JIIUTECIIBHOT'O 3arpA3HCHUA BO3ayXxa. B cooTrBeTcTBHUI
C CYIIECTBYIONIMMH METOJaMH OILIEHKH YPOBEHb 3arpsi3HEHUsT aTMOC(PEPHOTO BO3TyXa
cuntaetrcss HU3KuM 1ipu U3A ot 0 g0 5, nossiieHHbIM TIpu MI3A oT 5 110 7, BBICOKUM TpHU
N3A or 7 no 14 u ouenp BbicokuMm mipu M3A > 14 [1]. Baxuytio poib B 3arpsi3HEHUU
aTMOC(l)epBI OTBOJUTCA KaHICPOICHHBIM W TOKCHUYHBIM 3arpsA3HUTCIISAM, O6J'IaZ[aIOHlI/IM
BBICOKOM IIOABUKXHOCTBIO H MHFpaHHOHHOﬁ CHOCO6HOCTBIO, a TaKXK€ CKIIOHHOCTBIO K
OMOKOHILIEHTPUPOBAHUIO U OnoakkymynupoBaHuio [2]. OcoOeHHO fApPKO CBOMCTBA ITHX
3&I‘p$[3HHTCJICfI, IIOTCHIHUAJIBHO OKAa3bIBAKOIIUX HEIraTUBHOC BJIHWAHHUEC Ha Ka4dye€CTBO
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aTMoc(pepHOTO  BO31yXa, NPOSBISAIOTCS B  pailoHaX, TMOJABEPKEHHBIX AKTUBHOMY
TEXHOI€HHOMY Bo37eicTBHI0. K unciy Takux pailoHOB OTHOCATCSI MOCKOBCKast 00J1acTh, e
CKOHIIEHTPUPOBaHbl MHOIO0Opa3HbIE AaHTPOIOTE€HHbIE UICTOYHUKU, KOTOPBIM IPHUHAJIEKUT
JOMUHHUPYIOIINNA BKJIaJ B 3arpsI3HEHUH aTMOC(ephl B pe3ynbTare uX (pyHKIHOHUpoBaHus [3].
enpto manHO#M paboThl sBIsTIOCH MpoBeAeHUe B TeueHue 2020-2022 rr. atMochepHOro
MOHHUTOPUHIa HAa TEPpPUTOPUUM MOCKOBCKOW 00JIacTW M aHaIW3 HCTOYHUKOB BBHIOPOCOB.
OneHka SMUCCUU KaHLEPOTE€HHBIX M TOKCHUYHBIX 3arps3HUTENCH B aTMOC(EPHBIA BO3TYyX
npoogunack B Kmnuny, Ilomonmbcke, CepmyxoBe. OmnpeaeneHo, 4YTO OCHOBHBIMH
WMCTOYHUKAMM  3arpsA3HEHHUs aTMoc(epbl B JaHHOM PpErHOHE SIBJISIOTCS  TEIUIOBBIE
ANEKTPOCTAHINM, OBITOBBIE KOTENbHbIE, IPEANPUATUS HedTenepepaOboTKu, HePTEXUMUU U
XUMHH, aBTOMOOWJIECTPOEHHUS, METAUIyprud, MAIIMHOCTPOEHUs, CTPOMUHIYCTPHH,
ANEKTPOTEXHUKH, a TAK)KE€ aBTOMOOMIIbHBIM, KEJIEe3HOIOPOKHBIA U peyHOU TpaHcmopt [4].
JUis onpeneneHusl 3arps3HUTENel B aTMOC(EPHOM BO3AYyXE MPUMEHSIIUCh ATOMHO-
a0COpPOITMOHHBIN METO/I, ATOMHO-IMHUCCUOHHBIN METO/I ¢ UHAYKTUBHO CBSI3aHHOM TIa3MO# U
CHEKTPO(OTOMETpUYECKHE  METO/AbI,  MO3BOJISIIOIIME  C  JOCTaTOYHO  BBICOKOM
YyBCTBUTEJIBHOCTBIO M TOYHOCTBIO TOJydYaTh JOCTOBEpHbIE HaHHbIe aHanu3a [5]. Ha
OCHOBAaHHUU JAHHBIX MOHUTOPUHIA OBLUIO YCTAHOBJIEHO, YTO HauOOJbIIAs KOHIICHTpaLUs
noJuTtoTaHToB, npebimatomux 1 [TJIK, Habmonanucs B mpobax aTMoc(epHbIX a’dpo3oiei,
otobpannbix B Knuny u [Mononbcke. 3a Tpexnernuii nepuog 2020-2022 rr. 0OTMEYEH poOCT
KOHIEHTpaluuii quokcuaa azota — B Knuny; dopmansaernnga — B Ilononscke u Cepnyxose.
JUis TsDKENmbIX MeTaioB MOJ0OHas TEHJIEHLHUs coxpaHsjgack. Bmecte ¢ Tem, ObLIO
YCTaHOBJIEHO CHIKEHUE KOHIIeHTpauui (opmanpaeruaa u Oexs(a)mupeHa B arMochepHoOM
BO3MyXe wucciuenyemeix Tepputopuid. Ilockonbky armocdepa sBiseTcs pe3epByapoM
3arpsi3HeHui Orocdepbl B 1I€JI0M, TO BaXHBIM IMPEACTABISIOCH ONpPEAEEHUE CO/Iep KaHue
TSKEJIBIX METAJNIOB, KOTOPBIE MOMAIAI0T B IOUBY 3a CUET aTMOCc(epHbIX ocankoB. [IpoBenen
MOYBEHHBII MOHMTOpUHTI B TeueHue 2020-2022 rr. Ha UCCIEIYyEMBbIX TEPPUTOPHUSIX.
OtpaboTanbl oONTUMAaNbHBIE YCJIOBHS MpoO0ooTOOpa W MPOOOMOATOTOBKM MOYBEHHBIX
o0pa3ioB. Onpe/eseHo BajJoBoe COoepKaHNe KAaHIIEPOT€HHBIX U TOKCUYHBIX 3arpsi3HUTENEH
U OIEHEHBl KOHIEHTPAIIMOHHBIE YPOBHU COJIEpKaHUs WX JaOWIBHBIX (OpM B TOYBAX
aTOMHO-DMHCCHOHHBIM METOJIOM. YCTaHOBJICHO, YTO MAacCOBBbIE JI0JIM OOJBIINHCTBA
ONpENENSAEMbIX 3arpA3HUTENICH B HCCIEAYEMBIX IOYBaX HE MPEBBIAIN YCTAHOBJIECHHBIX
ITJIK u OJIK 3a uckmroueHueM cBuHIA. J{aHHas pabota cooTBercTByeT Llenmm B oGmactu
ycrodunBoro pasButus (Llenp 11: OGecmeueHue  OTKPBHITOCTH, O€30MaCHOCTH,
KU3ZHECTOMKOCTH U SKOJIOTHUECKON YCTOWYMBOCTH T'OPOJOB U HACEICHHBIX ITYHKTOB).
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Krasnoyarsk Krai is an industrialized region of Russia. It contains a large amount of natural
resources, large hydropotential and developed metallurgy. Aluminium production is the main
source of emissions of harmful substances into the air. Measures are needed to minimize
negative impacts on the environment.

KpacHosipckuii kpaii — 3TO NIPOMBIIUIEHHO 3Ha4YuMMbIA peruoH Poccun. B Hem
COCpPEOTOUYEHO  OOJNIbIIOE  KOJMYECTBO  3allacoB  MPUPOJHBIX  PECYpCoOB,  BEJHK
TUIPOTIOTEHIMA I 00ecleueHus JIEKTPOIHEPriueil MeTaJUTyprudeckux npeanpustuii. B
KpacHospckoM Kpae pa3BUTO MPOU3BOJICTBO UYEPHOM MW I1BETHOW METAJLIypruH,
HedTeXUMHUUECKasi MPOMBIIUIEHHOCTh, 100bIYa YIiisi, HeQTH, ra3a, Topda, pyabl U JIp.

C KaxIpIM ToJIoOM MOTpeOJIeHUE ATIOMHUHHEBOW MpoayKuuu pacter. [Ipumenenue
JAHHOT'O METaJla OXBaThIBAET IIUPOKUH CIIEKTP PA3IUYHBIX 0bnacTeil. M3 criiaBoB amtoMUHUS
U3TOTaBJIMBAETCS TPAHCIOPT, AaBHAIMOHHBIE M KOCMUYECKHE JETalld, JJIEKTPOHUKA,
CTPOUTEJIbHBIE MAaTE€pUalbl, B MUIIEBOI MPOMBIIUICHHOCTH AJIIOMUHUN TaKXe MPUMEHUM B
KauecTBe (hONIbTH.

OcHoBHBIM mpou3BoauTeneM amomMuHuga B Poccum sBisercs KpacHospckuit
amomuHueBsiit 3aBoa (KpA3). [Ipennpusitue mpou3BOAUT OKOJIO | MIIH TOHH aJlOMUHUS B
TOJl, TIOKpBIBasi MOTPEOHOCTH xutTeneil Poccuu, a Taxke 3KCHOPTUPYS U3IENUs B ApyTue
cTtpanbl. OJHAKoO, MPEANpPUITHE OKA3bIBAET HETATHBHOE BO3JEHCTBUE HAa COCTOSHHE
atMocepst u rtugpochepsr 1. KpacHosipcka. CymmapHOe KOJMYECTBO BBIOPOCOB
npeanpuatuii B 2014r. cocraBuiio 204,9teic.T., B 2019r1. - 164,4 THIC.T ., B 2021 - 153,8THIC.T.
HabGmromaercss cHuXeHHE 3HAYEHHUS CPEAHETONOBBIX BbIOpocoB 3B, omHako, ypoBeHb
3arpsizHeHus ¢ 2014r. mo 2021r. xapakTepusyercs, Kak «04eHb BBICOKU». OCHOBHBIMU 3B B
atMocdepHoM Bozayxe B . KpacHospcke siBisitoTcst: 6eH3(a)mupeH, GopManbIaeru/l, JUOKCH/T
azorta. C 2020r. npousBoautcst MOHUTOPUHT cocTOstHUSL OC MpU MOMOIIN JOTIOTHUTEIbHBIX
CTAl[MOHAPHBIX IIOCTOB, PACIOJOXKEHHBIX B 7 MukpopaioHax r. Kpacnosipcka: CeBepHblid,
Conneunsiif, Yepemymiku, Bernyxanka, IlokpoBka, Kuposckmii, CeepiioBckuil. IT0
MO3BOJISIETCST ©0JIee TOYHO XapaKTepPU30BaTh OYArd 3arpsi3HEHUs, HAONIONATh 3HAYCHUS B
JUHAMUKE U IPEeANPUHUMATH TPUPOJOOXPAHHBIC IEUCTBUSI.
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Tabruya 1

Lpomvrunennsvie npeonpuamus Kpacunospcrkozo kpas, umerowue Hauboavuiue 8b10pocyl
3aepszuAOwux eewecms 6 ammocgepy 6 2014-2021 2e., moic. m. [1]

HanmenoBanue npeanpustus 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

AO «PYCAJI KpacHospck» 61,3 | 60,5 | 57,8 | 56,8 | 55,1 | 56,8 | 54,5 | 54,0

AO «Hazaposckas [POCy 48,8 | 50,6 | 48,0 | 48,7 | 47,6 | 44,8 | 29,4 | 27,4
Kpacnospckas I'POC-2 36,1 | 48,0 | 48,0 | 42,9 | 41,4 | w/n 3,9 15,3
AO «Ilonroc Kpacnosipck» 14,8 | 18,5 | 20,0 | 20,3 | 242 | 24,7 | 25,9 | 18,2
Kpacnospckas TOLI-1 17,0 | 169 | 174 | 17,0 | 17,3 | 15,7 | 143 | 14,2
Kpacnosipckast TOI1-2 149 | 15,1 | 153 | 14,0 | 150 | 14,1 | 155 | 16,0
Kpacnospckas TOILI-3 12,0 | 13,2 | 13,1 9,6 7,2 8,3 6,9 8,7

Bcero no nepeuncieHHbIM
NIpEeAIPUATHAM
VYposenb 3a001eBaeMoct KpacHosipckoro kpas B 2021 roxy Ha 10% Bblle ypoBHs
2020 roma. HambGonpime nokaszarenu 3abosieBaeMocTH oTMmedarorcs r. KpacHosipcke, B T.
Munycuncke, B r. Hopunbcke. g KpacHosipckoro kpasi 3adMKCHUpOBaH HETpUEMIIEMbIN
KaHIIEPOTeHHbIN puck — Boime 1 x 107, [2]

30HBI MAKCHMATBHELX PHCKOE
(Pl

204,9 | 222,8 | 219,6 | 199,7 | 207,8 | 164,4 | 150,4 | 153,8

- 1
2

> N
Puc. 1. Ilpocmpancmeennoe pacnpeoenenue aspocenHo2o pucka Ha meppumopuu 2.

Kpacnospcka [2]

BrisiBnenue 6ose3Heil KpoBU HAcelIeHHsI 00YCIIOBICHO 3arpsi3HEHUE aTMOC(EPHOTO
BO3/lyXa OEH30JI0M, THAPOKCHOECH30JI0M, OKCHIOM yTiepoja. bolie3Hn OpraHoB IbIXaHUS
CBSI3aHBl C HAXOXJICHHEM B BO3JyX€ OKHCIAMH a30Ta, (TOPOM M €ro COEAMHECHUSIMH,
B3BEIICHHBIMU  BEUIECTBAMU, (OpPMANIbIETUIOM, apPOMATUYECKUMHU YTIJIEBOJIOPOJIAMH.
BrlisiBieHue 310KkauecTBEHHBIX 00pa3oBaHUIl BEPOSITHOCTHO OOYCJIOBIIEHO COJEpKAHHEM B
BO3/yX€ MOBBIIICHHONW KOHIIEHTpAIMM KaHLEPOreHOB — OeH3(a)nupena, popmainbaeruia, a
TaKXKe TSKEJBIX METaJUIOB.

Ha ocHOBaHMM NIPOBENEHHOTO aHAIN3a IMHAMUKHU 3arpA3HEHUS OKPYKAIOLIEH Cpeabl
KpacHosipckoro kpasi MO>KHO CZI€JaTh BBIBOJ O TOM, YTO OCHOBHBIMHU 3B SBIIAIOTCS: OKCH]
yraepoaa, OeH3(a)nupeH, (opmanbaerua, JUOKCHA a30Ta. DTH COSAMHEHHS] OKa3bIBAIOT
HEraTMBHOE BJIMSHUE Ha OKPYXKAIOIIYIO CpelLy, a TakKe 340poBbe Jrojeil. Bricokas
3a00JIeBa€MOCTh HACEIICHUS KPasi, BEPOSTHO, BEI3BaHA HETATUBHBIM BIIMSIHHEM MTPEATIPUSTUI.
OcHOBHOI BKIIaj B 3arps3HeHue armocdepHoro Bo3ayxa BHocuT KpA3. IlpousBoactso
AMIOMUHUS  compoBokaaeTcss Bbiopocamu SOz, CO2, Oens(a)nmupeHa, dopMaabaeTUia.
Hekotopple W3 [MaHHBIX BEUISCTB SIBISIOTCS KAaHLEPOr€HAMH, CHOCOOHBIMH TpHU
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HE3HAUYUTEJIbHBIX KOHIEHTPAILMAX MOMaJaHusl B OPTaHU3M BBI3bIBATh HAPYIICHUS (yHKIIHMA
OpraHoB.

[IpocnexxuBasi KOJIMUECTBO BEIOPOCOB B JUHAMUKE, BUHO, UTO YPOBEHB 3arpsS3HEHUS
aTMoc(epbl OCTaeTcsi OUeHb BHICOKUM. HeoOX0IMMO COBEPILIEHCTBOBAHUE TEXHOJOTHUM IO
MPOU3BOACTBY aJIOMUHHS M YCTAHOBKAa HOBEHIIMX Ta300YHCTHBIX COOPYKECHUU IS
yJIaBIUBAaHUS U 00E3BPEKUBAHUS BPEIHBIX Ta30B.

UccnenoBanne HampaBiieHO Ha aoctwkeHune Llemn 11: Yceroluusle ropoma u
HACEJICHHBIE ITYHKTHI.

Jlureparypa:

1. TocynapctBennbiit qoknan «O COCTOSIHUM OKpYskaroriei cpeasl B KpacHosipckom kpae B
2021 romy».

2. TocynapctBenHbli  gokiag «O  COCTOSHUM  CAHUTAPHO-IMHUIEMHUOJIOTHYECKOTO
omarononyunsi HaceneHus: B Poccuiickoit @enepamuu B 2020 roay».
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Success in achieving the Sustainable Development Goals largely depends on effective
monitoring, analysis and control of this process. It is obvious that it is necessary to take into
account the possibilities and modern achievements in the field of analytical chemistry to solve
actual problems within the framework of the concept of Sustainable Development.

DOxokarapcuc 3emiH, oOecleueHrue 370pOBOro o0pasza KU3HHU, HAIUYUS U
palMOHAIBHOTO MCIIOJIB30BAaHUS MPUPOAHBIX PECYPCOB U CAHUTAPUHU, KAYECTBA MPOIYKTOB
MUATaHUS U DKOJOTHYECKON O€30MacHOCTH OKPYXKaWIIeH cpeapl W COJEHCTBHUE
6J1aroMoIIy4HIO JIFOJIEH B JTI0OOM BO3pacTe — BXKHbBIE COCTABJISIONIUE YCTOMYMBOTO PA3BUTHSL.
OcHOBHbBIE MPUYHHBI, TPUBEIINE K HEOOXOIUMOCTH 3KoKaTapcuca 3eMiid ObUIM BIEPBBIE
chopmynupoBanbl 02 mapta 2022 roja Ha myOIMUHOM JEKIIUHA B OTKPHITOM DKOJOTUYECKOM
Yuusepcutrere npodeccopom MI'Y B.C. IlerpocsHoM: cmaceHue JIOACH OT MacCOBBIX
OHKOJIOTUYECKUX 3a00JieBaHMI, pa3HOOOpPA3HBIX CEPAEYHO-COCYIUCThIX Ooyie3Hell u
MHTEHCUBHOTO pAa3pyLIECHUs TOPMOHAJIBHBIX CHUCTEM, OT BBIMUPAHUS B PpE3YyJIbTATE
rJ100aMbHBIX BUPYCHBIX MaHAEMH, MpeoTBpalieHrue Ha 3emiie T100aabHOr0 U3MEHEHUs
kaumata. Taxoke ObUTM pacCMOTpPEHBI M MYyTH pealiu3allii dKoKaTapcuca 3eMin 26 ampens
2022 rona na Kondepennmu PAH B Mockse u 27 ampens 2022 rona B 3aKJIIOUUTEIbHON
neknuu npoekta ODY «llnanere 3eMist HeoOXoauM dKOKaTtapcucy [1,2].

Baxnast poiib B pellieHUH BhIIIECTIEPEUUCIEHHBIX TPOOJIEM HEMOCPEICTBEHHO CBsI3aHa
C aHAIMTUYECKOU XxuMuen. [locnennrue NOCTUKEHNsI aHAITMTUYECKOU XUMHUHU B TIOJIHOW Mepe
MO3BOJISIIOT ~ peliaTh BaKHEWITHME MpoOJIeMbl COBPEMEHHOCTH OCTPOTrO  Xapakrepa,
OCHOBBIBAsICh HAa YETKHX MPEACTABICHUSAX NPAKTUYECKOIO HCIOIB30BAHUS XUMHUYECKOIO
3HaHUS KaK CPe/ICTBA MOJyYeHUS HH(OPMAIIUKA O XUMHYECKOM COCTaBE OKPYKAIOIIETO MUPA.

AKTyaJIbHBIMM COBPEMEHHBIMH METOJAMH aHaJIu3a PaJUOAKTUBHBIX M TOKCHYHBIX
BEIIECTB, BBI3BIBAIOIIMX  OHKOJOTMYECKHME U  CEpJCYHO-COCYIHCThIE  3a0ojieBaHus,
TOPMOHAJIBHBIE Pa3PYIICHUS U JpyTUe OOJIE3HU SBISIFOTCS OeTa- U TaMMa-paIiOMETPUs, Ta30Bast
U OKUJIKOCTHash Xxpomarorpadus ¢ aTOMHO-DMUCCHOHHBIM M MacC-CIIEKTPOMETPHUECKUM
JNETEKTUPOBAHMEM W Jp., METOJaMH JIMarHOCTHUKM B OpraHuM3Max JIIOJACH SIBJICHHU,
MPEIIECTBYIONIMX BO3SHUKHOBEHHIO ¥ Pa3BUTHIO OOJIE3HEH, BKIIIOYAsl TATOTCHHBIC
WHPUIIMPOBAHUS pPA3IHMYHBIMU BUpycamu u Oaktepusimu — SIMP-tomorpadus, nasepHas
cnekrpockonus, Y3U, uMMyHODEpMEHTHBIA aHANW3, AJIEKTPOXUMHUYECKUE CEHCOPHI U .
[1,2,3]. BupycHble maroioruy pa3BHBAIOTCA OBICTPO W TPH HECBOEBPEMEHHOW Tepanuu
MIPUBOJAT K TAKUM OIACHBIM OCJIOKHEHUSAM, KaK OCTPBIM PECIIUPATOPHBIN TUCTPECC-CHHAPOM,
MEHHMHTHT, SHIedanut, mHeBMOHUS U 1p. Kak crenctBue, ocoOOCHHO akTyalabHa 3KCIIpecc-
JIMarHOCTUKA BHUPYCHOW TPHPOALI 3aboneBaHus. UyBCTBUTENBHBIMU, HAJACKHBIMH U
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JNOCTYIHBIMU ~ JIJIsl  3KCIIPECC-IMATHOCTUKU  SBJSIFOTCA ~ MMMYHO(EPMEHTHBIE  METO/PbI,
ANEKTPOXUMHUYECKUE CEHCOPHBIE CUCTEMBI C KOHCTPYKTUBHBIMU IPUMEHEHUSIMH PELENTOPOB
HEOMOJIOTHYECKON TMpHUpoasl Ui dkcipecc-onpenenenuss PHK-BupycoB u np. Paspaborka
MOPTAaTUBHBIX ~MUHUATIOPHBIX ~TPUOOPOB ISl  MEPCOHAIM3UPOBAHHON  MEIUITMHCKOM
JMarHOCTUKHM, MOHUTOPHUHIA Cpelbl OOWTaHMs uenoBeka M (hapMalleBTUYECKOro aHaau3a
OTKPBIBACT PEBOJIOMUOHHYIO 3M0XY B Pa3BUTHU METOIOB aHATU3a M IMATHOCTHKH «IN-Situy», Tak
Has3bIBaeMasi «point-0f-care diagnostics» — «oT mpobupku — k cmapTdory» [3].

Eme onHa w3 akTyalbHBIX 3ajad, pemiaeMmasi MpH y4acTUU XUMHMKOB-aHAJIUTHKOB —
pa3BUTHE JUATHOCTUYECKUX METOAOB OKUPEHHs, KOTOPOE OOBEIMHSET HACIEICTBEHHBIE U
nproOpeTeHHble 3a00JIeBaHus, MPUYEM 3Ta MpodiieMa Kacaercs BCEX CJIOEB HacCeNeHHs
HE3aBUCUMO OT COLMAIbHOM M NpOo(PecCHOHANIBHOW MPUHAMICKHOCTH, BO3pacTa, MecTa
MIPO’KMBAHUS U TOJa. AKTyallbHa OBICTPOTA BBISIBIICHHS TPYII pUCKA I €Tl ¢ pa3BUTUEM
OYKMPEHUSI U3-3a METa0OIMYECKUX HapylleHu, tnddepeHnpanys ux oT HapyleHui Beca n3-3a
CHIWKEHHS TOABMKHOCTH. IlOpTaTHUBHBIA «3JIEKTPOHHBIM HOC-AMArHOCT» ObUI YCHEIIHO
NpUMEeHeH O0€3 NpeBapUTEIbHOIO pasfesieHuss W oTOopa mnpod MpHU IMOMOIIM BOCHMHU
MBE30CEHCOPOB ISl UCCIIEZ0OBaHUA OCOOCHHOCTEH COCTaBa CMECH JIETYYMX COEIUHEHUH,
BBIJICTSIEMBIX KOXEH TIpeMIUIeUrii JeTell C OXUPEHHEM H WHBIMH  COITyTCTBYIOIIUMHU
HapyleHUAMU MeTabonu3ma [4].

BricokoapexTrBHBIE METOIBI KOHTPOJISI COCTOSIHUSL OOBEKTOB OKPYKAroLIEH cpeibl
UCKJIIOUUTEIbHO BAXKHBI JJIsI TUATHOCTHKH MPHOPUTETHBIX CYNEPIKOTOKCUKAHTOB, OCOOCHHO
Korga TpeOyeTcsl MOBBIIIEHHAs TOYHOCTb W MPaBUJIBHOCTH ompenesieHuid. CIoXHOCTb
aHAJIMTUYECKOM 3aJauu, HEOOXOJMMOCTh IONYyYeHUs HAJIe)KHBIX M JOCTOBEPHBIX JIAHHBIX
3aCTaBISIET MPUMEHATh U UX OINpEJENeHUs Hauboliee YyBCTBUTEIbHBIE U CEIIEKTUBHBIC
METO/Ibl COBPEMEHHOW aHATUTUYECKON XUMUU, BKIIFOUasi T€, KOTOPbIE MOJIEIUPYIOT MIPOIIECCHI B
XKUBOH nipupoze. BaxHbiM (hakTOpoM sIBIIsieTCst BHIOOp U peau3aliys MPaBUIbHON KOHLIECTIIHH
aHanmu3a U 3PQPEKTUBHBIX METOAOB XMMHUKO-aHAIUTHUYECKOTO HMCCIIEI0OBAHUS BEILIECTBEHHOTO
cocTaBa OOBEKTOB, BBIOPAHHBIN METOJl JOJKEH HamOoJiee MOJIHO OTBEYaTh IMOCTABICHHOU
3amaue [5].

Ocoboe  BHMMaHHE  XWMHKAM-aHAJIMTHKAM  cJleayeT  oOpaTuTh Ha  Takue
CYIIePIKOTOKCHKAHThl Kak OeH3(a)mipeH, auOeH30MOKCHHBI u  auOeHzodypanbl, [T,
O0eH3(K)ryopaHTeH, TIONMUXJIOPUPOBAHHBIE U TOJUOPOMHUpPOBaHHBIE OW(EHWIIBI, aTpas3uH,
akpwiamuj, riaudocar, quankuiadTanaThl, TMAHOTOKCHHBI U TUHOQIIATEIUISTHI, MypaBbUHBINA U
YKCYCHBIM  albJerubl, Mep(TopaikaHbl W COOTBETCTBYIOIIME KAapOOHOBBIE KHUCIIOTHI,
TeKCaxJIOpOeH30JI, OPraHUYeCKME W HEOPraHWYECKHE TPOU3BOIHBIE TDKENBIX METAIUIOB
(METUIPTYTh, STWICBHMHEI, TaUUH, OyTWionoBo W 1p.). llpuopuretHol Takxke SBISETCS
npo0iieMa HeraTHBHBIX BO3ICHCTBUI HAKOMMBIIMXCS HAa 3eMIIe CBATIOK TBEP/IBIX KOMMYHAIBHBIX
OTXOJIOB, BBIOPACHIBAIOIINX B TOPAIIEM M HETOPSIEM COCTOSHUSIX B SKOCHUCTEMBI 3eMITU
CYNEpPTOKCUKAHThl W TAPHUKOBBIC Ta3bl, HETaTWBHO BIMSIONIME HA TJIO0AJHbHOE HM3MEHEHHE
KJIMMaTa ¥ 3JI0pOBbE JIOJCH [2,5].

JInst pa3zfeneHuss U ONpeJeeHUs] PHOPUTETHBIX CYNEPIKOTOKCUKAHTOB HCHONb3YIOT
TOHKOCJIOMHYIO XpoMarorpauio, Ta3oByl0 M KUIKOCTHYIO XpOMAaTorpauio ¢ aToOMHO-
SMHUCCUOHHBIM, MACC-CIIEKTPOMETPUYECKUM M JIp. AECTEKTUPOBAHHUEM, aTOMHO-3MHCCHOHHYIO
CIEKTPOCKOIIMIO C HMHAYKTMBHO CBs3aHHOM 1iasmor, HK-®Oypbe CHIEKTpOCKOnuto,
MMMYHOXUMHMYECKMHA  aH&INW3,  MAacC-CHEKTPOMETPUIO,  XPOMAaTO-Macc-CIIEKTPOMETPHUIO,
napogasHbiii aHanmu3 U 1p. [lerekTopbl: aToMHO-3MUCCHOHHBINA (AD/]), AETEKTOp HA AMOHOM
marpure ([IJIM), nnamenno-nornmzanmonnsiii (ITN]), mamenHo-dporomerpudeckuii (I1D]]),
tepmounoHubt  (TU]), ymbrpaduoneroBeii (YD), dorononmszanmonnsii (OUL),
anekTpoHo3axBatHeii  (D3][]), xemmmomunaecueHtelid (XJI/I), d¢myopecnentasii (DJI),
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anekTponuTrueckuit konaykromerpuueckuit (DJIK] nerekrop Xomna) [6].

TAKBMIIALIAA THKBMIALMA XOPOILIEE 3/J0POBBE KAYECTBEHHOE
HHIWETBI TONoAA WENATONONYYHE 0BPA30BAHHE

YHCTAS BOJA
W CAHHTAPHA

AT

HEROPOTOCTOALLIAR JIOCTORHAR PABOTA H3ALMA, 1 0 YMEHBIERHE YCTORYHBHIE 12 OTBETCTBEHHOE
M YHCTAR SHEPTHA W 3KOHOMHYECKHA HEPABEHCTBA TOPOBA M NOTPEB/EHHE
Y - HACENERHBIE MYHKTBI HNPOM3BOACTBO

O & | |d&]CO

13 BOPbBA 14 COXPAHEHHE 15 (COXPAHEHME 1B MHP, NPABOCY[IHE 17 NAPTHEPCTBO

CMBMEHEHHEM MOPCKMX IKOCHCTEM CYILIK H3OOEKTHBHBIE B HHTEPECAX
KNHMATA HHCTUTYTbI YCTOHYHBOTO PASBATHA Ll En M
et

@ Seromamaoro
PA3BUTUA
Puc. 1. [{enu ycmouuusozo pazeumus

HccnenoBanne HampaBieHO Ha JAOCTHIKEHHE CIENYIOIIMX LieJei: obecrneueHue
3I0pOBOTO 00pa3a >KU3HU U COJACUCTBUE OIAromoyduIo JjIsl BCEX B JIIOOOM Bo3pacte (IIelb
3), obecrieueHre HATUYHS U PAIMOHAILHOTO UCTIOJIb30BAHUS BOJHBIX PECYPCOB M CAHUTAPUU
i Bcex (uenb 6), IpUHATHE CPOYHBIX Mep Mo Oopb0e ¢ M3MEHEHUWEM KiIumara U ero
nocneacteusimMu (1enb 13) (puc. 1.).
Jlureparypa:
1. B.C. IlerpocsH [Tnanere 3emmst HeoOxoauMm 3kokartapcuc. HoeB koBuer, Ne3(347) mapr,
2022 r. noev-kovcheg.ruymag/2022-03/7603.html
2. B.C. llerpocsiH AHanuTH4ecKrue mpoOaemMbl dSKokaTapcuca 3emiun. Tesuchl nokinanos [V
Cre3na ananutukoB Poccun. 2022 1. C 4.
3. MeToabl U JOCTHKEHHS COBPEMEHHOM aHATUTUYCCKON XUMHH. YUEOHUK JJI BY30B IO
pen. Bepmmnuna B.M. 2-e u3n., crep., 2021 1., 588 c.
4. Kyumenko T.A. u coaB. IlpuMeHeHHE «INEKTPOHHOTO HOCa» [UIsi MOHMTOPHHIA
HapyuleHu#l yriaeBoaHoro obomena y nereil. Tesucwl moxmanoB IV Che3ga aHAIMTHUKOB
Poccumn. 2022 r., C. 62.
5. 3emsroBa C.B. AHanuTnueckas XuMusl M OKpyskaromas cpeza // yd. nocooue, PXTY um.
JI.1. Menneneena, 2010.
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This paper discusses the results of the research work on the production of a polymer
composite material with a high sulfur content based on vegetable raw materials, which has a
high potential for use as a component of the technological basis for the production of road
bitumen with a given sulfur content in the composition without the formation of by-products.

Hcnonws3oBanue sneMeHTapHO# cephl (Sg) B KauecTBE albTEPHATUBHOTO CHIPhS IS
I[MOJIMMCPHBIX MATCPHAJIOB CTAJI0O HOBBIM TOJYKOM I Pa3BHUTUA 3€JICHOM XHMMHU [1]
OCHOBHBIMH IIPOU3BOANUTCIIAMU Ss SABIAKOTCA ra30nepepa6aTLIBa}0Hme 3aBOJBbI,
Heq)Tenepepa(SaTLIBa}omHe 3aBOAbI U He(bTeFaSOXI/IMI/I‘IeCKI/Ie KOMIIJICKCHI. HeCMOTpH Ha TO,
4YTO ChIpbCBasd 0a3a OI'pOMHa, U ILaHHBII)'I XUMHUYECKUN pearcHT HGI[OpOI‘Oﬁ, B HaACTOALIECEC
BpCMA CYHICCTBYCT OI'PAaHUMUYCHHOC KOJUYCCTBO XHMHUUYCCKUX IIPOAYKTOB U MATCPHUAIIOB,
ITOJIYYCHHBIX U3 Ss, YTO TOPMO3UT HCIIOJIb30BAHUC YHHUKAJIbHBIX CBOICTB CUHTC3HUPYCMBIX
IMOJIMMCPOB Ha OCHOBC CCPLI B CBA3U C BBIACICHHUCM IMOOOYHBIX IMPOOAYKTOB (K IIpUMCEpYy,
cepoBosiopon) [2]. JobarneHue cepsl B OUTYM MPHU MIPOU3BOJICTBE JOPOKHOTO MOKPHITHS HE
TOJIBKO CHWIKAeT aHTPOMOTEeHHYI0 Harpy3Ky Ha OKPYXXaWIIyl cpeny (yMEHbIICHHE
MTOJIUTOHOB C TEXHUYECKOM CEepoii), HO M yJIydIllaeT CBOMCTBa ac(aibTOOCTOHHBIX cMecel Ha
OCHOBC CCPHBIX 6I/ITYMOB. HOKpBITI/Ie Ha OCHOBC cepo6HTyMa IIPOABJIACT TAKUC CBOMCTBA I10
CPaBHCHHUIO KakK Ooee BBICOKYIO IIPOYHOCTD IIpu CXKaTuu, Ooiee BBICOKYTO
TGHJIOYCTOIZ‘II/IBOCTB 0€3 3HAaYUTEIHLHOTO YBCINMUCHHA JKCCTKOCTHU IIPU HU3KHUX TCMIICpATypax,
Oonee BBICOKYTO YCTOI\/'I‘II/IBOCTB K JMHAMHUYCCKHUM Harpy3Kam, Oosee BBICOKYIO yCTOﬁqMBOCTB
K BO3JICHCTBUIO OPraHMYECKHX pACTBOpUTENEH W arpeccuBHbIX cpen [3]. B mocnemnee
ACCATUIICTHUEC 6BIHI/I pa3pa60TaHH Ppa3INYHBIC OPIraHNYCCKUC HCHACBIICHHBIC COMOHOMCPBI,
a Takke HyKJIeo(UIbHbIC aKTUBATOPHI, HIIM KATAIU3aTOPBI, YTOOBI PACIIMPUTh AUATIa30H JJIs
MOHOMCPOB, W YCJIOBHA pPCAKIMHH, AOCTYIIHBIC IJIA O6paTHOFO nponccca BYJIKAHU3ALlWUH.
OTINYUTEIILHBIM NpCUMYIICCTBOM MATCPHAIOB, IIOJYYCHHBIX H3 CCPBI, SABJIACTCA OYCHD
HHU3Kasd CTOHMMOCTb 3TOI'O0 CbhIpbA Ha OCHOBC CCPbI I CO3JaHHUSA HOBBLIX ITOJHMCPHBIX
MaTtcpualioB, KOTOPBIC O6JIaILaIOT MOJE3HBIMH CBOMCTBAMU INOJIUMCPHBIX MAaTCpHaJIOB,
00YCIJIOBJICHHBIX BBICOKHM copepkanueM cBszeit S-S [4]. [TonpoOHoe cTpykTypHOE 3HaHUE
9TUX TOJUMCPOB, IIOJIYUYCHHBIX H3 CCPBbI, OCTACTCA IMHPOKO HCUIYUYCHHBIM H HMCECT
pelarolee 3Ha4eHUE Ul YCTAHOBJICHUS HAJEKHBIX B3aUMOCBA3EH MEXAY CTPYKTYpPOH H
CBOMCTBaMU sl  pa3padOTKM  yCOBEPIIEHCTBOBAHHBIX  IOJMMEPHBIX  MaTE€pHAJIOB
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cienyromero mnokojeHuss. Ilpu ogHocTaguilHOM OOpaTHOM BYyJIKaHM3alUU HEBO3MOXKHO
KOHTPOJIMPOBATh CBOWCTBA MaTepHaja, PEryIupysl KOJMUECTBO CIIMBAIOIIETO areHTa, eCiu
MIPOIIEHTHOE CONEpKaHNe Cephl YCTAaHOBIIEHO Ha OMPEACICHHOM KellaeMoM ypoBHe. Kpome
TOTO, KaK TOJBKO PEaKIHs CHIMBAHWS HAadanach, CTENEHb CUIMBAHHUS TMOJUMEpa TPYIHO
KOHTPOJIMPOBATh. DTH  HEAOCTATKH TPUBOMAT K  OTPAHHMYCHHBIM  BO3MOKHOCTSM
3HAYUTEIHHOTO M3MEHEHUS (PU3MUECKUX XapaKTEPUCTHK TOJIMMEPOB TIOCPEICTBOM IPOCTOM
3aMEeHBI CIIMBAIOIIETO areHTa. B To BpeMs Kak MCCIIeJOBAHUS HAa CETOMHSIIHAN I€Hb OBLIH
COCpPEIOTOYECHBI B OCHOBHOM Ha JIEMOHCTPAIlMH TMOJIE3HBIX CBOMCTB TOJTHMEPHBIX
MaTepUAIOB C BBHICOKHM COJIEP)KaHUEM CEphl, CTPYKTypHAsI XapaKTEPUCTUKA COTIOJIMMEPOB
cepbl OTCYTCTBYET, 0OCOOEHHO B OTHOIICHUH UCIONb30Banus criekrpockonuu BC IMP. Dtu
TUNBl HCCICNIOBAaHUA OCIOXKHSIOTCS TIJIOXOW pPAacTBOPUMOCTBIO MHOTHX TIOJIMMEPOB,
MOJTYYEHHBIX U3 CEPHhI, @ TAK)KE CIIOKHBIMU CMECSIMU MHUKPOCTPYKTYP, KOTOPBIE BOSHUKAIOT B
pe3ynbpTaTe TUHAMHYECKUX TOMOJUTHYECKHX MPOIIECCOB, BO3MOXKHBIX BO BpeMsi 0OpaTHOM
BYJIKAHM3AIIMU. B 3TOM MCClIeIOBaHWM MBI M3y4aeM HOBBIH METOJ, KOTOPHIA 3HAYUTEIHHO
VIIy9UT MEXaHWUYECKUE CBOMCTBA MOJUMEPOB CEPHI U TMOCIEAYIONIee WX UCIOIh30BAHHE B
JIOPOKHOM CTpOUTENbCTBE (puc. 1).
/S_S\
S S PactutensHoe manco/d-numonen T

S S t° 140 °C

t*165°C
—_—
20 MuH

Puc. 1. Beeoerue cepuvl 6 bumym npu nomowsu mexHoiocuu 00pamHol 8YIKAHU3AYUU Cepbl
C pacmumenbHbIM MACIOM U TUMOHEHOM.

Uccnenoranne nHampariaeHo Ha jgoctiwkeHue lLlenmn 9/12: Co3manue cToOMKOM
UHPACTPYKTYpHl, COJCHCTBHE BCCOXBATHOM W YCTOMYMBON WHAYCTPHUATU3ALNH H
HHHOBaHI/IHM/06eCHe‘leHI/Ie nepexoaa K paluoOHAJIbHBIM MOACIIAM HOTpC6J’IeHI/IH nu
npou3BojicTBa. MccaenoBanre BBITIOMHEHO B paMKkax npoekrta Ne 23-23-00543
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The achievement of the sustainable development goals is carried out through the introduction
of the best available technologies and timely control and monitoring of these emissions and
discharges. An example for modern industry is PJSC "TolyattiAzot" that meets all modern
standards and norms. The introduction of modern technologies significantly reduces
emissions into the environment. For example, replacing reaction pipes in a primary reforming
furnace with pipes with a larger inner diameter and a smaller wall thickness reduces the
methane content in the dry gas at the outlet.

AMMHAK HCIIONB3YETCs IS MPOM3BOACTBA a30THOM kucaoTel (HNO3) KoTopas uueT
Ha MPOHU3BOJICTBO YJOOPEHHH W MHOXKECTBa JAPYTHUX IPOJYKTOB a30TCOACPIKAIIUX COJICH
[(NH,) ,S0,,NH,NO3;,NaNO5,Ca(NO3) ,], MOYEBHHBI, CHHHIBHON KHCIOTBL. AMMHAK
HCIIOJIB3YCTCA TAKKC IJIA IIOJIYUCHHA CHHTCTHYCCKUX BOJIOKOH, HAIIPHUMED, HEMJIoOHA U
KallpoHa. B nerxoi IIPOMBINUIICHHOCTH OH MCIIOJIB3YCTCA IIPU OYHMCTKEC M KpallICHUHM XJIOIIKA,
mepCTu " MCJIKA. B cranenureiinon IMPOMBINUVICHHOCTH aMMMHAK HCIIOJIB3YIOT [JIA
A30TUPOBAHUA - HACBIMICHHUA IIOBCPXHOCTHBIX CJIIOCB CTalId a30TOM, YTO 3HAYHUTCIIBHO
YBCIUMYIUBACT €€ TBCPAOCTD.

ITo O6’beMaM IIPpOU3BOACTBA aMMHAK 3aHUMACT OJHO U3 IICPBBIX MCCT. E)KCFOI[HO BO BCEM
MUpe MNoJy4daroT okojo 100 MUITMOHOB TOHH 3TOrO COeIMHEHMs. B CBs3u ¢ 3TuM, Bce
BBHIOPOCHl M CTOKH Ha MPEANPUSATUSAX IO TPOM3BOACTBY aMMHaKa JIOJDKHBI OBITH MO
KOHTPOJICM. BBCI[CHI/IG HaWIydlninx JOCTYIIHBIX TGXHOJIOFI/II‘/'I, KOHTpPOJIsI, BHCIAPCHUC
pOrpaMM TEXHUYECKOTO OOCITyXHBaHHS HEOOXOoAMMbl. B kauecTBe MapKEpHBIX BEIIECTB
11 BBIOPOCOB B aTMOC(epy OT MPOMBIIIICHHBIX UCTOYHUKOB MPU MPOU3BOJICTBE aMMHUAKa
npubsitel NO,(NO,,NO),CO. MapkepHoe BEIIECTBO - Hambojee 3HAYAMBIA IS
KOHKPETHOT'O IPOU3BOJICTBA IMOKAa3aTellb, BRIOMPAEMBI MO OMPEACICHHBIM KPUTEPUAM U3
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TPYNIBI BEMIECTB, BHYTPU KOTOPOI HAOIIOAACTCS TECHASI KOPPEIISAIIUOHHAS B3aUMOCBSI3b.

B paGorte mpezncraBiena wHpOpPMAIUS MO COKPAIICHUIO U KOHTPOJO BBIOPOCOB U
cOpOCOB BpEIHBIX BEIIECTB Ha MPEANPUATHAX IO TPOU3BOJCTBY aMMHaKa, a TaKKe
BHEJIPEHUIO HAWTYUIITUX JTOCTYITHBIX TEXHOJIOTHH.

Hoctuxenne uenn 9: Co3gaHue NOpoYHOM HHPPACTPYKTYPHIL, COZAEHCTBUE
00ecCreueHnI0 BCEOXBATHON U YCTOWYMBOW MHAYCTPUATIU3AIMKU M BHEIPCHUIO WHHOBAIIMI
(puc. 1) ocymiecTBisieTcss MyTeM BHEAPEHUS HAWIYYIINX JOCTYIHBIX TEXHOJIOTHA,
CBOEBPEMEHHOTO KOHTPOJISI, U MOHUTOPHUHTA JJAHHBIX BRIOPOCOB M COPOCOB.

600D HEALTH 4 QUALITY GENDER CLEANWATER
AND WELL-BEING EDUCATION

i

EQUALITY AND SANITATION

DECENT WORK AND 10 REDUGED
ECONOMIC GROWTH INEQUALITIES

i = QO

CLIMATE LIFE LIFE PEACE, JUSTICE PARTNERSHIPS 5
1 ACTION 14 BELOW WATER 15 ON LAND 15 :;I"Sglﬁm%ﬁs 17 FOR THE GOALS :f%}
‘.:" SUSTAINABLE
-~

ole]! ' SoAS

Puc. 1. l{enu ycmotiuusoeo pazeumus
[Tpumepom 115t coBpeMeHHO# npoMbilIeHHOCTH sBjsieTcs: [TAO «TonbsTTA30TY,
COOTBETCTBYIOILLIEE BCEM COBPEMEHHBIM CTaHIAapTaM M HOpMaM. bblna paccmoTpeHa
TEXHOJIOTUYECKAss 4YacTh NPOM3BOJACTBA amMmuaka, BHeapenue HJIT Ha npeanpusarusax
no06HOro0 TNA. BHEApEeHne COBpeMEHHBIX TEXHOIOTHI CYIIECTBEHHO CHUXKAET BHIOPOCHI B
OKpyXkaromyto cpeny. Hampumep, 3aMeHa peakIMOHHBIX TpyO B Te4d MEPBUYHOIO
pudopMuHra Ha TpyOBbI ¢ OOJIBIINM BHYTPEHHUM JUAMETPOM U MEHbBIIIEH TONIIUHON CTEHKU

MO3BOJISIET CHU3UTH COJIEp>)KaHUE METaHa B CyXOM ra3e Ha BBIXOJIE.
Jlureparypa:

1. TOCT P 113.00.10-2020 Haunyumue goctynnele TexHosnoruu. [IponsBoncTBo ammuaka,
MUHEPAIbHBIX YI0OpEHUI U HEOPraHWYeCKUX KUCIOT. [IpOn3BOACTBEHHBIN YKOIOTUYECKUN
KOHTPOJIb.
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Utilization of associated petroleum gas (APG) is one of the most acute problems of the oil
and gas sector today. Traditionally, APG is burned, which leads to the loss of a valuable
resource and environmental pollution. In this regard, there is a need to choose a method of
APG utilization that will bring maximum benefit.

Yrunuzanus nomytHoro HedtsiHoro rasa (ITHI') sto omHa u3 nHambosee ocTphix
npoOsemM HedTerazoBoro CeKTopa Ha ceroausamunii 1eHb. Tpaguuunonno ITHI™ cxxurator, uto
OPUBOAUT K 3HAUYMUTENIbHBIM IOTEPSM LEHHOTO XHMHUYECKOTO ChIpbSl U 3arpsA3HEHUIO
OKpy:karoieit cpeast [1].

[Ipu cxuranuu [THI' B aTMocdepy monajaroT Takue 3arpsi3HSIONIME BEIIECTBa Kak
JUOKCHU]T YIJIEpoJa U METaH, OTHOCAIIMECS K NAapHUKOBBIM ra3aM, a TakKe Caka, OKCHIbI
a30Ta, HECTOPEBIIME YTIEBOAOPOAbl H Apyrue. Takum o6pazoMm, naHHas mnpobiema
CTAaHOBHUTCS Hamboiee akTyalbHOM Ha (oHe pa3BUTHA  HHU3KOYIJIIEPOJAHONH U
sHeprodhPeKTUBHON SIKOHOMHKH [2].

B nannoit pabote aHanmu3upyetcsl AEITEIbHOCTh BEAYIIUX HEPTIHBIX KOMIIAHUN Ha
tepputopun Henenkoro aBroHOMHOro okpyra (AO) B paMkax peaju3aluy KOHLIEHIUU
HYJIEBOTO CXKUTaHUS: HA TEKYIIMI MOMEHT U B mepcrekTuBe. OTciexuBaeTcss AMHAMUKA
ypoBHs ytunuzauuu [THI' mocne BBenenuss Hopmatuba Ha yruinusanuto 95% ITHI, a taxxke
COIIOCTABJISIETCSl JAHHBIA YPOBEHb MCIIOJNB30BAHUSA C MeTOJaMH yTwim3auuu. U3
HMCCIIeyeMbIX KOMIAHMI TOCTUratoT HopMaTiBa Kommanuu: 000 «JIYKOMII-Komuy», 000
«CK» PYCBBETIIETPO», OOO «PH-CeBepnast nedtb». B cBsi3u c orcraBanmem OT
nopmatusa, kommnanus OO0 «3APYBEXHE®Th-no6k4a Xapesray, rae yruausamus [THI
Ha niepuoa 2020 roga coctasisier 61,8%, pazpadotana ['a30Byto mporpamMmy parroHaIbHOTO
ucnonbs3oBanus [THI na nepuon 2020-2026 roaa. Llensimu ['a30B0il mporpamMmsl SIBASIOTCS:
— CHIJKCHUE HETATUBHOI'O BO3JCHCTBHUS Ha OKPYXKAKOLIYIO CPEIy 3a CUET YBEIHYCHUS

nosje3Horo ucnoisbzoanusd ITHI' B coorBercTBum ¢ nocranosiienueM [IpaBurenscTa

oT 8 HOs10ps 20212 1. Ne1148;

- COOJIIO/IEHNEM YCJIOBMH JIMLEH3WH Ha TMOJb30BAaHME HEApaMH H TpeOOBaHHIA
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TEXHOJOTMYECKOTO JIOKYMEHTa B 4YacTH JIOCTH)KEHHMS YPOBHS  IOJIE3HOTO

ucnoib3oBanus [THI™ 95%;

- MOKpPBITUE Je(PULINTA BIIEKTPOIHEPIHH, BO3HMKAIOUIETO B CBSI3U C BBOJOM HOBBIX

00BbeKTOB [3].

OCHOBHOW NPUYMHOW OTCTaBaHUs HE(PTAHOM KOMIAHUU OT HOpPMAaTHBA SIBISETCS
BBICOKOCEPHUCTOCTh Ta3a Ha XapbsSrMHCKOM MECTOPOXKIEHHU U  Mallopa3BUTOE
obopynoBanue. s pemenus nanHoi mpo6ieMbl kommanus OO0 «3APYBEXHE®Th-
no0pya XappAray IUIAHUPYET MOJEPHU3UPOBATH LIEHTPAIbHBIA MyHKT cOOpa, paclIMpuB
coopyxeHusi, obecrneunBaromue noarorosky IIHI' 1o TpebGoBaHuii TEXHUYECKUX YCIOBUU
000 «JIYKOWJI-Komm» Ha HpueM ra3a B Ta30TPAHCIOPTHYIO CHCTEMY M TPeGOBAHMIA K
tormuBHOMY Tazy ['TOC «Conapy». Takum 00pa3oM, KOMIIAHUs IJIAHUPYET JOCTUYDL YPOBHS
nosne3Horo ucnosp3zoBanus [THI' B 95% k 2027 roay. [3].

[Tomumo »TOro, nAaHa CpaBHHUTENbHAas XapaKTEPUCTHKA Ppa3IUYHBIX CIOCOOOB
yrumzanuu [THIT cpeau koropbix: oOpaTHas 3akauka B IJIACT, 3aKadyka B EIUHYIO
ra3oTPaHCHIOPTHYIO CHCTEMY, SJIEKTPOTCHEpalus, HEeriyookas W TIIyOokas mepepaboTka.
OneHka 1aHa 1o KpUTEepHUsIM: KalluTalbHbIe BIOKEHUSI, SKOHOMUYECKUN YPPEKT, yITyleHHas
BBITO/Ia, SKoJIornueckuii 3¢ dext. Haubonee r3¢phekTUBHBIM CIOCOOOM YTUITU3ALIUU SBIISETCS
riyookas nepepabotka, rae IIHI' pasznensiercss Ha MeTaH M HIMPOKYIO (PpakiMio JIETKUX
yraeBoaopoaoB (LHDJIY). Cyxoil ra3 nmocTaBisieTcsi B MaruCTpajibHYI0 ra30TPAHCIIOPTHYIO
cetb, A LIDIIY wucnonb3yercsa A MOIYYEHHUS IIUPOKOW JIMHEHKH HE(PTEXUMHUYECKHX
npoaykToB [4].

Cpeau HuX HauOoJiee pacnpocTpaHeHHbIMH criocobamu B Henerkom AO sBisitoTCS
3akauka [THI" B macT nns noanep:xaHus AaBiaeHUs IJ1aCTa, a TAK)KE B KAUECTBE TOILIMBA [T
BBIPAOOTKH 3JIEKTPOIHEPTUU HEMOCPEACTBEHHO HA HEPTIHBIX MECTOPOKACHUIX. Takke ObL1
npuBeieH W NpoaHanu3upoBaH ESG-pedTUHT HeTSHBIX KOMMAHUM, aHAIM3UPYEMBIX B
paboTe, Tak Kak Ba)XXHO YYHUTHIBATh WX 3aMHTEPECOBAHHOCTh B COBPEMEHHOW IOJIMTUKE
yCTOMYMBOTO pa3BuTusA. JJiss ornleHKM OBLIM BBIOpaHBI peHTHHTOBBIE areHTCTBa RAEX,
AK&M, WWEF u Sustainalytic’s. [|j1s1 O1leHKH pEHTHHTOBBIE ar€HTCTBA UCITOIB3YIOT CUCTEMY
MapKepoB HAJIWYUS WU OTCYTCTBHs HaHHBIX. OleHUBaeTcs Hamuuue WHGOpMALUU IO
pa3MyHbIM KpuUTepusM. B Xoxe aHanu3a, BBIACHWIOCH, YTO CpPEIU AHAIU3UPYEMBIX
He(TSHBIX KOMIAHMH, aupyomiee Mecto 3auuMaeT IIAO «JTYKOMD».

UccnenoBanue HanpasieHo Ha poctwxkeHue Llenm 13: [IpunsaTtHe cpodHBIX Mep IO
60pb0e ¢ N3MEHEHHEM KIIMMaTa U €ro MOCIeACTBUSIMHU.

Jluteparypa:
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MPOrpaMMBbl PallMOHAIIBHOTO UCIOIB30BAHMSI MIOMYTHOTO HE(TAHOTO Tra3a Ha nepuoy 2022-
2026 romsl B pamkax XapearuHckoro CPII  [YTBepxknena mnpukazom OOO
"3APYBEXXHE®TD - [lo6b14a Xapesra" Ot 22.12.2021 Ne373].

4. WWF. Cnocobbl yTuiuzauuu monyTHOro HedrsHoro ra3za B Poccun. Pexum
nocryna:https://old.sibur.ru/upload/iblock/7f9/7f99b71b46a22dd0c4769d35596e3413.pdf
(Pexxum mocryna: 15.10.2022).
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Summary: In the context of Industry 4.0, the acceleration of technologies changes and the
types of their impact on the environment makes it necessary for future engineers to develop
meta-disciplinary creativity, to form students at the same time as subjects of innovations and
sustainable development, capable to consistently, in a short time, create new solutions for
environmental protection using knowledge from various fields of science and technology. The
application of the theory of inventive problems solving (TRIZ) and its extension — applied
dialectics for this purpose is considered.

Hepexoz[ OUBUJIN3allUN Ha I/IHHOBaHI/IOHHHﬁ IIyTb Pa3BUTHUA, ‘{eTBépTaﬂ
TexHoorudeckas pepomonus (Mamyctpus 4.0), ObicTpas cMeHa TEXHOJOTHIA BHOCSIT HOBBIE
ACIICKTHI B 3aJla4d OXpPaHbl IIPHUPOALI U B LECIOM YCTOI\/'ILII/IBOI‘O Pa3BUTHA. Ka)KI[a}I HOBasd
TCXHOJIOI'HA MOKCT MHAYC BJIMATH HAa OKPYKAIOIIYIO CpEeay, YEM IIPCAIICCTBYIOIIHNC. Henp3s
oraszapiBaThb C pa3pa60TK0171 COOTBCTCTBYIOIIUX HOBBIX CPCACTB 3allIUTHI. MoxeT BO3pacTaTb
4yacToTa IIOABJICHHUA  «IIOAPBIBHBIX) I/IHHOBElI.II/IfI, KOorga CYIICCTBECHHO CHHMIKACTCA
KOHKYPEHTOCIIOCOOHOCTh KAaKUX-TMOO BUIOB TMPOAYKIIMM WM LEIbIX oTpacieid. Hx
HEOOXOAMMO 3apaHee IPOTHO3UPOBaTh (T.€. TPOBOJIUTH (OpPCAUT — CpeTHECPOUHOE
MIPOTHO3UPOBAHMUE).

Otcrofa cnemyroT HOBBIE TpeOOBaHHS K 0Opa30BaHUIO B MHTEpPECaX YCTOWYHBOTO
pa3zButusa (OYP):

1. IToaroToBKa CHENUATUCTOB — Pa3pabOTUYNKOB PA3IMYHBIX TEXHUKU M TEXHOJOTUN
AO0JDKHA NOaBaTb 3HAHUA W HABBIKKM HC TOJIBKO IO KOHKPCTHBIM COBPCMCHHBIM TCXHUKC U
TCXHOJIOTUAM, HO U O6IJ_II/IC, MCTAAUCHUIIIIMHAPHBIC 3HAHUA WU HABBIKU B 06JIaCTI/I reaepanuu
WHHOBALIMOHHBIX PEIICHUH, MpH yu&Te TpeOOBaHUM YCTOHYMBOTO PA3BUTHSL

2.DTa TOATOTOBKA JIOJDKHA J1aBaTh 3HAHWS M HaBBIKM B oOmactu (Qopcaiita
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WHHOBAIIUH, JJI1 CBOEBPEMEHHOTO TPOTHO3UPOBAHMUSI TTOIPHIBHBIX.

Ompenensisi TMyTH pELICHHUS Ha3BaHHBIX 3a/1ad, BAXKHO OTMETUTh, YTO B MHUPE
CYIIECTBYIOT JBIKCHHS YYEHBIX U CIEIUATUCTOB, HAIMPABICHHBIX Ha PEIICHHE IMEPBOU
3a/1auu, X0Ts 1 0e3 yuéra TpeboBaHUM yCcTOMUMBOTO pa3BuTHs. Hanbosee n3BecTHOE U3 HUX
— MexayHapoaHoe 00IIeCTBO CUCTEMAaTUYECKUX WHHOBAIUH, IEHTP KOTOPOI'0 HaXOUTCS B
«CunnukoHoBol nonnHe TaiiBaHs» — YHuBepcurer Cubxya, I. CHHBYXKY. ABTOpaMm 3TOro
JOKJIaZa TPUXOIUIOCh yYacTBOBAaTh OHJAWH B KOH(DEPEHIMSIX, MPOBOIUBIIUXCA 3THUM
obmectBoM. Llenp obmiecTBa — yuuTh CHEIUATMCTOB CO3/1aBaTh MHHOBALIMOHHBIE PELLIECHUS
CUCTEMaTHYECKH, BCErja, KOrja 3T0 HEOOXOAUMO, a HE OT ciyyas K Cllydaro, KaKk OObIYHO
ObIBacT Ha MIPAKTHUKE.

Orta 3ajaya pemaeTcs MPUMEHEHHEM CO3/IaHHbIX B Ppa3JIMYHble HCTOPUYECKUE
MEPHO/IbI METOJIOB: TUBEPICHTHBIX («OTXOASIINX» OT CTEPEOTUIIOB): «MO3TOBOM IITYpM» (A.
Ocb6opH), Mopdonoruueckuii ananus (P. LBukku), cunektuka (Y. I'opaoH) u ap. Bceé
Oomplliee 3HAYEHHE B JIEATEIIBHOCTU 3TOTO0 M JPYTMX aHAJOTMYHBIX OOIIECTB, KaKk U B
MPOCKTHON  JCATEIHPHOCTH  WHHOBAIMOHHBIX  TPaHCHAIMOHAJIBHBIX  KOPIIOpAIlUi,
npuoOperaer Teopusi pemeHus nzodperarensckux 3anau (TPU3, TRIZ) [1], coznannas B
osiBIieM CCCP I'.C. AnpTiryiepoM U MpojIoiKarolias pa3BuBaThes ero kojuieramu. TPU3
COJICPKUT KaK JUBEPIeHTHYIO, TaK M KOHBEPTCHTHYIO («CXOSIIYIOCS» K WHHOBAIIMOHHBIM
pemienusiM) cocrapisitomine. TPU3 ncxoauT u3 Toro, 4To BCAKOE MHHOBALIMOHHOE pEIIeHHE
€CTh KAYeCTBEHHBIN CKayOK B Pa3BUTHM JII0OOOW aHTPOMOTEHHON CHUCTEMBI, a COIJIACHO
JUATICKTUKE KA4YeCTBEHHBIE CKAYKW TPOUCXOAAT MyTEM HAKOIUICHUS U MPEOJ0JICHUs
npotuBopeunii. TPU3 coaepXuT HWHCTpyMEHTalbHbIE METOAbl (HOPMYIHPOBAHUS U
IPEOJIOJIEHUs] NPOTUBOpeunid, HaineHHble [.C. AnbTHIyJUIEpOM B pe3yJjbTaTe aHaau3a
MHOTHX THICSY TATEHTOB.

[Tosromy 3a TPU3 3akpenuiock emié ogHO Ha3BaHME: «IIPHUKIIAIHAS AUATCKTHKA.
HccnenoBanus psaa CieMaINCTOB, B TOM YHUCIIE U ABTOPOB HACTOSIIIIETO TOKIaAa, TOKa3aJH,
YTO U Pa3BUTHE HEAHTPOIOTEHHOTO (KUBOT0 U HEXXHBOT'0) MUpPa MPOUCXOAUT Ha OCHOBE TEX
K€ 3aKOHOB, 4yTo M MetoAbl TPU3. DTo oTkphiBaeT BO3MOXXHOCTH u3ydeHus TPU3
OJIHOBPEMEHHO C U3YyUYE€HHUEM PA3IUYHBIX AUCIUILUIMH U IPEAMETOB, KaK TEXHUUYECKUX, TaK U
€CTECTBEHHOHAYYHBIX, TJIyOOKO ocBauBas Meroabl TPU3 mnpaktuuecku 6e3 3arpar
JOTIOJTHUTEILHOTO BpEeMEHH (aBTOPCKUM METOJ] M300peTeHHs 3HaHmi [2, 3]).

[Ipumensisi moslydeHHbIE 3HAHUS B CO3JaHUM MPOEKTOB (KYypCOBBIX, AUILIOMHBIX, B
IIKOJIaX — UHIUBUIYATBHBIX ), 00ydaeMble IPHOOPETAIOT KayecTBa CyObEeKTOB MHHOBAIIH, B
OCOOCHHOCTH BKJIIOYAsl KPEAaTUBHOCTh. ECIIM 3TH NMPOEKTHl HAMPAaBIAIOTCS Ha pEIICHHE
IKOJIOTHYECKHX U Ipyrux 3agad OYP, To Takoe 06pazoBaHre COOTBETCTBYET COBPEMEHHBIM
TpeboBanusam k OYP. OOydaemble CTAaHOBSTCS CYyObEKTaMH YCTOMUHUBOTO PAa3BUTHS.

[Ipuknannas nuanexktuka, kak pacmupenue TPU3, mo cymiecTBy, Ha BCE€ CUCTEMBI
Mupa, (GOpMUPYET MHPOBO33PEHHE, KOTOPOE aBTOPHl  HA3BIBAIOT  «yCTOWYMBOE
MHPOBO33PECHUEN.

TPU3 comepXUT MEXaHU3MBI, TIO3BOJISIONINE OCYIIECTBIATh (opcaliT nHHOBaNWi. B
pamMKax OJHOTO MPUHIUIA ACHCTBUS JIF00as TEXHUKA WM TEXHOJIOTHUS MPOXOJUT TUIIOBBIC
dTambl pa3BUTHS (AMHAMH3aAIUs © Jp.). TakuMm oOpa3oMm, HEIMHEHHBIH QopcailT
KaueCTBEHHBIX M3MEHEHHMI B TEXHUKE WJIM TEXHOJOTUHU MOXKET OCYIIECTBISATHCA MYTEM
aHaJIn3a, CKOJIbKO TUIIOBBIX 3TAIIOB CUCTEMA MPOILIA B CBOEM pa3BUTUU. Eciu npoiieHo yxe
3HAYUTENHHOE KOJIMYECTBO JTAlOB, TO CHCTeMa OJiM3Ka K BO3HUKHOBEHUIO B HEH
nporuBopeuns [4]. Bo3MoKHO U 3apaHee UCKATh TaKWE IYTH MPEOAOIEHHS IPOTUBOPEUHS,
KOTOPbIE HE BBI30OBYT «IOAPHIBHBIX» UHHOBAIUH.

PaGora cBsizana ¢ gocrtmxenuem llenm 4 «KauectBennoe obOpaszoBanue» SDGS, ¢
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y4€TOM TOT0, YTO JocTUKeHue Llenu 4 cunraercs onpeensaromuM Uil TOCTUKEHHS IPYTUX
Lleneit. menHo B cucreme oOpa3oBaHUs, HA OCHOBE COBPEMEHHBIX 0O0pa30BATEIBHBIX
TEXHOJOTUH, BO3MOXXHO ()OPMHUPOBAHHUE HHHOBATOPOB C 3KOJOTHYECKHM, YCTONYHMBBIM
MBIIICHHEM.
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Wind energy, as one of the forms of alternative energy, is an important area of development
of the energy industry based on the use of renewable energy sources. It has already been
widely spread and recognized in the world, and many countries are actively developing wind
energy. In this paper, we will consider the prospects for the introduction of wind power in the
regions of Russia.

Ha tepputopun Poccun ecth 3HauuTEIBHBIE PE3€PBBI BETPOBBIX PECYPCOB, OCOOCHHO B
CeBepHBIX u CeBepO-3aHa,Z[HI>IX PCTUOHAX. I/ICCJ'IGIIOBaHI/IH IIOKa3bIBAroOT, qTo
BCTPOSHCPICTUKAa HMCCT IIOTCHHOUAJN CTATb BAYXHBIM HMCTOYHHUKOM OJSHCPIrMU B PCTHOHAX
POCCI/II/I, 0COOEHHO B YAAJICHHBIX U HCAOCTATOYHO BJIeKTpI/I(i)I/IHI/IPOBaHHBIX paﬁOHaX.

Poccust oGnamaer BBICOKMM MOTEHIMAIOM Ojarojaps OOJBIION IIJIOIMIaJd CTPaHBI.
Texunueckuid noreHuuan crpansl 1000 I'Bt. Ognako mpu stom Ha 2023 1. BCe HaIIH
BETPOIMAPKH UMEIOT MOITHOCTh Bcero B 2044 MBT [1]. Takoe cooTHoIIEHHE MOTEHIUAIA U
YCTaHOBHeHHOﬁ MOHOIHOCTHU Ha IIPAKTHKC ABJIACTCA II0KA3aTCICM HCPA3BHUTOCTH IJAHHOI'O
BHUJA SHCPICTUKU CTPAHBI. B 0CHOBHOM 3TO CBSI3aHO C TCM, UTO BCTPOIJICKTPCTAHIHUHU IIOKaA
HC MOI'YT KOHKYpPHUPOBATh C TPAAUIIMOHHBIMHA UCTOYHHUKAMU 3JICKTPOSHCPIUU.

Br1zoBoMm ABJIACTCA OI'paHUYCHHAsA JOCTYIIHOCTb (1)I/IHaHCI/Ip0BaHI/ISI JJIA
BCTPOSHCPICTHUCCKUX IIPOCKTOB B PCTHOHAX Poccun. CTpOI/ITeJIBCTBO U OKCILTyaTalus
BCTPOYCTAHOBOK TpeGyeT 3HAaYUTCIBbHbBIX I/IHBCCTI/IHI/Iﬁ, H HEPCAKO MCCTHBIC KOMITAHUHN HIIA
HHBCCTOPBLI CTAJIKMBAKOTCA C TPYAHOCTAMHU B IIOJTYUCHHUHA (bPIHaHCOBOfI IMOAOCPIKKH. H03TOMy
Ba>XHO pa3pa60TaTL MEXaHU3MbI (1)I/IHaHCI/Ip0BaHI/I$I, BKJIIO4Yas roCyIapCTBCHHLIC IIPOI'PaMMBbI
u MCIKAYHApOOHBIC HMHBCCTHIINU, KOTOPBIC MOI'yT CTUMYJINPOBATH Pa3BUTHUC
BETPOIHEPTETUKH B peruoHax Poccum.

Eme omuuM ¢akTtopoM, KOTOpPHI OrpaHUYMBAET PA3BUTHE BETPOIHEPTETUKH B
pernonax Poccum, SBISI€TCS CHOKHOCTh MHTETPAllMM BETPOIHEPTMU B CYIIECTBYIOIIYIO
OHCPI'CTUUCCKYIO CHCTEMY. BeTpoaHepm;I ABJACTCA IICPEMCHHBIM M HCIIOCTOSAHHBIM
HCTOYHHMKOM OJOHCPIrUH, YTO MOXKCET BBI3bIBATDH Hp06HeMBI B YIIPpABJICHHH 3H6pFCTPI‘-ICCKOﬁ
CEThI0, OCOOCHHO B YCIIOBHSX HEJOCTATOYHO Pa3BUTON MHGpAcTpyKTyphl. [ToaTOMy BakHO
pa3pa60TaTL TCXHOJIOTUYCCKHUC PCHICHUA U CUCTCMBI XpAaHCHUA SHCPTHUH, KOTOPLIC ITO3BOJIAT
WHTETPUPOBATH BETPOIHEPTHIO B CYHIECTBYIONIYIO SHEPTETUUECKYIO0 HHPPACTPYKTYpy Oosee
3P PEKTUBHO.

B 3akmiodenue, pazBUTHE BETPOIHEPIreTUKU B pernoHax Poccum mpencraBiser coOoi
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NEPCIEKTUBHOE HAMpaBJIEHWE, KOTOPOE MOXKET CIOCOOCTBOBATh JMBEPCUUKALINU
SHEPreTUUYECKOr0 KOMILIEKCA CTPAHbl, CHIP)KEHHIO BHIOPOCOB MAPHUKOBBIX I'a30B U CO3/IaHUIO
HOBBIX pabounx MecT. OaHaKo, 3TO TaKXke CJOXKHAs 3ajJada, TpeOyrouas peleHus
Pa3IMYHBIX TEXHUYECKUX, DKOHOMHUYECKHMX, IMPABOBBIX, COLHMAIBHBIX U 3KOJOIMYECKUX
BbI30BOB. [IpaBuiibHOE pa3BUTHE BETPOIHEPIETUKU B pernoHax Poccun notpelyer ycunmii
CO CTOPOHBI roCyAapcTBa, OM3HECA, HAyUYHBIX HCCIEAOBATENIEH, MECTHOTO HACEICHHS U
IPYTUX 3aMHTEPECOBAHHBIX CTOPOH, C YYETOM JIOKAJIbHBIX OCOOCHHOCTEN U UHTEPECOB BCEX
CTOpPOH. TOJIBKO TAKUM KOMITJIEKCHBIM MOJX0J0M MOXHO 00€CIEYUTh YCTOMUYUBOE pPa3BUTHE
BETPOIHEPTETUKH, IPUHNIMAsI BO BHUMAHNE SKOHOMHYECKHUE, COLTUATIBHBIE U DKOJIOTUYECKHE
aCIIEKTBI 3TOM MEPCIIEKTUBHON OTPACIIN SHEPTETUKH B pernoHax Poccniickoint @enepanum [2].

Jluteparypa
1. https://rawi.ru/ (Poccuiickas accouuaiusi BETpOUHIYCTPHUH).
2. BerpooHepreruka. [DneKTpOHHBIM pecypcl/oOmue cBeneHusi. — Pexum poctymna:

https://ru.wikipedia.org/wiki [lata noctyma: 28.03.2023.
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A method has been developed for obtaining enriched superphosphate and high-quality
ammophosphate by processing washed dried concentrate (WDC) with extractive phosphoric
acid (EPA) with the addition of sulfuric acid in a single cycle. The optimal ratio
P20sepa:Hasosmne :P20swoc = 1:0.28:0.08 was found. Ammophosphate consists of mono- and
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di-ammonium phosphate, ammonium sulfate and dicalcium phosphate. Enriched
superphosphate also contains activated phosphorite, complex salts and gypsum.

AMModocdaT OTHOCUTCA K KJIacCy YaCTHYHO pa3iioxkeHHbIX GocdaToB. [Ipouecc ero
TIOJTYYCHUsS] OCHOBAH Ha Pa3lIOKCHUU MPUPOAHBIX (ochaToB BricOkoi HOpMoit H3PO4 (150-
200% oT cTexuoMeTpHuHu), C TMOCIECAYIONe HeUTpanu3aluel KHCIOTHOCTH aMMHAaKOM,
TpaHyJMpOBaHUEM U cymKoil mpoaykra [1]. @ocdarHbiM KoMIOHEHTOM ammodocdara
SBisieTCa  MoOHoamMoHHU(ochar, B KauecTBe mnpumecedl nukanpiuiidgochar wu
HempopearnpoBasire GochOpUTHI, a TAKKE KOMIUICKCHBIE COJIM, BBHITIAIAIONINE B TBEPAYIO
(hazy npu aMMOHHU3AIMHU W30BITKA SKCTpaKIMOHHOU (pocdopHoit kucnoTsl (DDK) [2].

Heiitpanuzauus 90K B npucyTcTBUU (TOpUIA UIU KpeMHEPTOPUIA AMMOHUS MOKET
MpUBECTH K oOpazoBanuto psga ¢propuaos Fe, Al, Ca, Mg. Ouu B 3HauuTENbHOU Mepe
YXyAIIAIOT KadecTBO TOTOBOTO TpoaykTa. Jlms TOro dYTroOBl yIydImIUTh KadecTBO
ammodocdara, HeOOXOAUMO OYMCTUTH MYJIbITy OT TBEP/bIX B3BECEH, COEIMHEHUN MarHus u
MOJIYTOPHBIX OKHCIJIOB. DTO MOXHO OCYILIECTBUTBH paszzesieHueM ¢ocpaTHOW MyNbIbl Ha
TBEPYyIO U XuaKywo ¢assl. TBepaas daza — oboramieHHsl cynepdocdar, a xuakas daza—
BBICOKOKAaUeCTBEHHBIN amModocdar.

CyTb crioco0a 3akiroyaeTcs B pa3inokeHuu GochaTHOTo chipbs GOCPOPHOM KUCTOTOMH;
YaCTUYHON aMMOHH3AIMH U Pa3/ICIICHUH MyJIBITHI Ha )KUIKYIO M TBEPIYIO (pas3wl; TpaHysiiuu
Y CYIIKH TBEPOH (a3l METOJIOM OKATHIBAHUS C TIOJyYEHHEM 0OorarieHHoro cynepdocdara;
aMMOHU3AIUH KUJIKOH (a3bl ammuakom 10 pH = 4.5, rpaHyIsIUK ¥ CYIIKU C MOJy9eHUEM
KadecTBeHHOTO aMMmodocdara.

[Ipouecc mnonydenus ammodocdara H3yYeH Ha NPHUMEPE MBITOTO CYIIEHOTO
koH1eHTpara (MCK - 26.08% P20s) u 9PK (17.92 P20s5%) u 93.5% H2SO4. Ucnonb3oBanue
NOCNIEIHETO JUKTYeTCs HHTeHcU(UKalueil mporecca pas3iokeHus (Qoc(aTHOro ChIpbs.
Paznoxenne MCK npoBoammu mpu MaccoBbiX cOOTHOMEHUAX P20syok @ H2SOumur : P20smck
or1:0.11:0.12 o 1 : 0.28 : 0.12 mpu 70°C B Teuenue 60 munyt. Ilepen dunbrpanueit
(hoChOpPHOKUCIOTHBIE TUIICOBBIE MYJbIBI MOABEPIIUCH YaCTHUHON amMmoHu3anuu. [locne
Yero OHM pa3lelisIuCh Ha JKUIAKYI0 M TBepaylo (asel MeroaoM QuibTpanuu. Ocajgok
BbICYIIUBaIu. OUIBTPAT, TO €CTh KUIKYIO (pa3y JOMOIHUTETFHO aMMOHU3UpOBaiu 10 pH=5.
['panynupoBaHue Kak TBEpAOH, TaK M >KUJIKON (pa3pl OCYIIECTBISIN B IMPOIECCE CYLIKU
METOJIOM OKaTbIBaHUA. [IpOTyKThl aHATM3UPOBANIH 110 OOMICTIPUHATHIM METOTUKAM.

PesynpTaTamMm  XMMHUYECKOTO  aHajW3a  yCTAHOBJIEHO, YTO  ONTHUMAaJbHBIM
cootHomeHueM P20530k:H2SO4yur :P20smck MoxkHO cuntate 1:0.28:0.08 u pH mynbre - 2.5-
3. Ha ocHOBe TBepoii YacTH Mmoyry4aroTcsi 00pasifsl odoraimieHHoro cynepdocdarta (Bec. %):
P20s506m. - 30.16-32.01; P2Osycs. : P2Ososm. = 98.54-100; P2O0ssom. : P205sosm. = 54.3-55.5; N -
5.45-6.04. U3 xuakoi gactu mocie e€¢ moammoHuzanuu (pH=5) momxyuensr ammodocdarsl
(Bec.%): P2Osoom. - 52.43-53.31; P2Osycs. : P205osm, = 94.81-96.27; P2Ossomn. : P2Osoom, = 87.41-
88.36; CaOopw. - 4.01-4.26; CaOycs. - 3.74-3.87; N - 13.65-14.03 u SO306m. - 4.37-10.74.

banakosckoe I1O «Munynobpenus» B Poccum Bhimyckaer ammodocdar BbICHIeH
Mmapku A. Ero cocras (macc. %): N 9.78; P2Osogu. 50.25; P2Osyce. 47.60; P2Ospomm. 40.0. Ham
MPOIYKT 1O KAYECTBY €My HE YCTYIIAET, a M0 HEKOTOPHIM MOKA3aTeNsIM JaKe MPEBOCXO/IUT.

C 1enpl0 yCTaHOBJIEHHUSI COJIEBOIO COCTaBa OOOMX BHUAOB MPOAYKTOB BBHINOJIHEH
peHTreHorpaduyeckuii ananu3s Ha auppaxromerpe XRD-6100 (Shimadzu, Simonwust). Ha puc.
1 mnpuBemeHa peHTreHOrpamMMma ooOorameHHoro cynepdocdara, MOTy4eHHOTO TpHU
P20s50x:H2SO4sur :P20smck = 1:0.28:0.08. Ananuzupys mrpuxaiarpaMM MOKHO 3aKITIOUHTH,
4TO BBICYIICHHAs TBepAas (a3a cocTouT u3 MoHoamMoHwuibochara (5.29; 3.73; 3.06; 2.64;
2.00A°), wmoHokampuuiipochara (4.92; 2.85A°), aumkambrmiipocpara  (3.38A°),
akTuBHpOBaHHOTO ProprapOoHaramaruta (3.48; 3.17; 2.76; 2.71; 1.84A°) u rumnca (6.29; 6.00;
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3.01; 2.80A°. Cocra ammodochaTtHoro yaoOpenus (puc. 2) TpeACTaBICH
MoHoammoHuidpocharom (5.30; 3.74; 3.06; 2.65; 2.00 A°), nuammonwuiipocdarom (5.20A°),
mukaneiuiipocdarom (4.32 A°), cynbdarom ammonus (5.38; 4.32-4.38; 2.36 A°). B 1o xe
BPEM TOJIOCHI 5.30; 3. 06 2.65A° OTHOCHTCA 1 chIL(baTy, 1 q)oc@aTy aMMOHHSI.
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Puc. 2. Penmeenocpamma KoHyeHMpupo8anHo2o ammogpocghama

UccnenoBanue HanpasieHo Ha goctwkenue Llenu 2: [lomydeHre BBICOKUX ypoxKaeB
U3 CEITbCKOXO3SIMCTBEHHBIX KYJIBTYP C LEbI0 JUKBUIAIIUH TOJIOA.
Jlutepartypa:
1. HosukoB A.A., CyetunoB A.A., MuxkaeB b.T., Crapony6ues B.C. [Iponu3BoacTBO HOBOTO
dhocdhopconepxaniero ynoopenus — ammodocedara. // Tp. HUYUD. — Mocksa, 1984. - BbIIL
245. - C. 93-100.
2. CeiitHazapoB A.P., MupzakynoB X.Y., Hamazos III.C., bermoB b.M. Cocras
a30THO(OChHOpHBIX  YIOOpeHH ¥ WX BOJOHEPACTBOPUMOM  YACTH, TOTYyYAEMBIX
paznoxxenueM  (dochopuroB  Ilentpanbubix  KbI3BUIKYMOB ~ aMMOHM3U-POBAHHOMN
OKCTPAaKIMOHHON QochopHoit kucimorot u3 dochopuroB Kaparay // Xumunueckas
npomsbiiuieHHOCTh (CankT-IlerepOypr). — 2004. - Ne9. — C. 435-440.
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COMMON BEAVER (CASTOR FIBER L)
AS A FACTOR OF RESTORATION OF SMALL PLAIN RIVERS
Kotov Maxim Andreevich
Student, Dmitry Mendeleev University of Chemical Technology of Russia, Moscow, Russia,
cotm02@yandex.ru
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Currently, the hydroecological condition of small plain rivers is deteriorating, their
restoration is necessary, since they are the basis of larger river systems. The way to achieve
this goal is to create cascades of retaining hydraulic structures, which requires significant
material costs. The paper shows that the presence of beaver settlements contributes to the
improvement of the hydroecological condition of the small plain river. On the basis of which
it is possible to recommend the settlement of beavers in the upper reaches of small rivers, on
which they do not live, in order to restore them.

Marnsie paBHUHHBIE PEKH CIY)KaT OCHOBOH THApOrpaduyecKkoi CeTH, HadaabHbIM
JJIEMEHTOM OoJiee KPYIIHBIX THUAPOJOTHYCCKHUX CHCTCM, PCryJIUpPyroT BOHHBIﬁ PECKUM
nanamadToB, MOAIEPKUBAIOT paBHOBECHE M Tepepacnpenenenue Biaaru [1, 2]. K mansim
OTHOCSITCSI peKH ¢ BogocOopom He 6omee 2000 KM? WJIA UMEFOIIIHE mrHy He 6osiee 100 km.
Ha Teppuropun Poccun HacuuThiBaeTcs 2,5 MIIH. MajbIX paBHUHHBIX pek [1]. B HacTosiee
BPCMA 3KOJIOTHUYICCKOC COCTOAHHUC MAJIBIX PCK ITIOBCECMCCTHO YXYAIIACTCA [2] N3menenue ux
TUAPOIKOJIOTHYCCKOIo COCTOSAHHA O6y0J'IOBJ'IeHO CCTCCTBCHHBIMU IIPOLCCCAMH, a4 TaK KC
MHOT'OJIETHEN X03HCTBECHHOMN JACATCIIBHOCTBIO YCJIOBECKA, HA BO,Z[OC60p3X, " B pyClIaX CaMHUX
pek. [1].

O,Z[HI/IM 13 Hauoboiee 3(1)(1)GKTI/IBHBIX CIIOCOOOB BOCCTAHOBJIEHHST MaJIbIX PaBHHUHHBIX
PCK ABJIACTCA CO3JaHHUC HOBBLIX HWJIIM PCKOHCTPYKIHA PAHCC CYHICCTBOBABIINX ITOAIIOPHBIX
TUAPOTCXHUYCCKUX COOpY)KGHPIfI. 9T1OT MCTOI HC ABJIACTCA HOBBIM TdK, KaK K Hadaly XX
BeKa OOJIBIIMHCTBO MAaJIbIX PCK HCHTpaHBHOfI Poccuu Obun 3apCTyJIMPOBAaHbI KaCKadaMH
MEJIBHUYHBIX TpyAoB [2]. OpHako co3laHue WCKYCCTBEHHBIX IUIOTHH Tpelyer
OCYIICCTBJICHHUA PCTYJIAPHOIO KOHTPOJIA 3a UX (bYHKHHOHHpOBaHHeM, a TaK JKC IIPOBCACHUA
BOCCTAaHOBUTCIBbHBIX MepOHpI/I}ITI/II‘/'I. I[aHHBIe pa60TI>I Tpe6YIOT 3HAYUTCIbHBIX
MAaTCpHUaJIbHBIX 3aTpaT, U TPYAHO OCYIICCTBHMMEI, B CBsA3U C 01“p0MHOI71 IMPOTAKCHHOCTBIO
MaJIbIX pek B Poccun.

Bbo6p oobikHOBeHHBIH (Castor fiber L.) rpei3yH, Beayuii moryBoIHBINA 00pa3 KU3HHU,
CMY MPHUCYIIHU BBICOKOPA3BHUTBIC CTPOUTCIIbHBIC MHCTHUHKTLI, ITPOABIIAIOINUCCA B CO3JaHHUH
XaToOK, HOP, KAaHAJIOB U IUIOTUH. B HacTosee BpeMs YucaeHHOCTh 600pa 0OBIKHOBEHHOTO B
Poccum ontenuBaercs B 725,0 Thic. 0co0eii U IPOAOIKAET YBEIMUUBATHCS [3], B CBS3M C YeM,
cpemoobpasyrorias pojib BUIa YBEIMUHNBACTCS.

Cpennsist mmHa 600poBo# TUIOTHHBI cocTaBiisieT 20—30 M. [InoTuHs coopyskatoTes Ha
BOJZOTOKAX, KOTOPLIC HC YIOBJICTBOPAIOT HOTpe6HOCT$IM ZKUBOTHBIM B FJIy6I/IHe Hu 1iomaiaun
BOJHOTO 3€pKaJia, KaK MPaBWJIO, TAKUMHU YyYaCTKaMM SBISIIOTCS BEpXOBbsA pek. [Ipu srom
600pBI MOCTOSTHHO KOHTPOJIUPYIOT U MOAACPKUBAIOT COXPAHHOCTH TUIOTHH, B PE3YJIbTAaTE X
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co3maHusl OOpa3yloTCs TPYyAbl, B KOTOPBIX B TEYEHHWE BCETO T0Ja MOICPKUBACTCS
CTaOWUJIbHBIN YPOBEHD BOJIBI [4].

Jlanee OyAeT paccMOTpPEHO BIUSHHUE CO3/aHHs OOOPOBBIX IUIOTMH HAa Pa3IMYHbIE
KOMITOHEHTBI 3KOCHCTEM MaJbIX peK. Beyienstor 4 Tuna 600pOBBIX TUIOTHH IO CTETICHH UX
BO3JCHCTBUA HA PEYHOM TMOTOK. [IMOTMHBI mEpBOro THUIIA H3TO HOBBIE AKTUBHO
PEMOHTHpYEMBIE TUIOTHHBI, COPOC BOJBI UAET Yepe3 BepX, B IUIOTHHAX BTOPOTO TUMA cOpOC
BOJIBI UJET TIO OJJHOMY WJIM HECKOJBKHM TIPOpPhIBaM. B MEKEHHBIN TEpHO TUIOTHHBI ATHUX
TUTIOB HAKaIUTMBAIOT BOAY, a TIPYU BHICOKOM yYPOBHE BOBI HAKAIIMBAIOT BOJY, 0 TEX IOP,
MoKa BOJla HE HAYHET TEPENUBATHCA 4Yepe3 BepX, MOCIe Yer0 HEe KOHTPOIHUPYIOT IMOTOK.
[InoTuHBl TpeThero THma Oosee crapble W ciaadbie, cOPOC BOIBI OCYIIECTBIISACTCS UEpe3
ocna0eBIiee OCHOBAaHHWE TUIOTHHBI, OHH CIIOCOOHBI BBHIPABHHMBATH W MPOJIEBATH CTOK, MPHU
BBICOKOM YPOBHE BOJIbI CTJIQ)KHBAIOT MTUKH M TIPOJICBAOT TIEPUOJ €T0 CHIDKCHUS. [LITOTHHBI
YEeTBEPTOrO0 THUMA CaMble CTapble, MPAKTUYECKH HE YICPKHBAIOT BOMIY, U HE CHOCOOHBI
s dexTuBHO BIMATH Ha MOTOK [5]. Ha mambix pexax OO0OpoOBBIC TIJIOTHHBI CO3AOT
CTYTNIEHYATHIA TPOIOJIEHBIA MPOPHIIb Pyciia, PACCEUBAIOT SHEPTUIO PEKH, CTAOMIU3UPYIOT
XOJI YPOBHSI BOJIbI MPHU JOXCBBIX MAaBOJKAX, MOBBIIIAIOT YPOBEHb W COKpAIIAIOT pa3Max
Kosie0aHU MOUYBEHHO-TPYHTOBBIX BOJ [4].

Co3nanne kackazoB OOOpPOBBIX MPYIOB Ha BOJOTOKAaX, CIIOCOOCTBYET 3aMEICHHIO
CKOpPOCTH TEYCHHUS Ha 3apETyJTUPOBAHHBIX YYaCTKAX, YTO BENIET K OCEAHHUIO COACPIKAIIIIXCS
B BOJIC B3BCUICHHBIX YaCTHIl. BiusHue OOOpPOBBIX IUIOTHH Ha TPOIECC IBTPOPUKAIUH
HEOMHO3HaYHO. B 00pa3oBaHHBIX  Omaromaps HMX IOCTPOMKE TpyAax  MOTYT
MHTEHCU(UIUPOBATHCS MPOILIECCHl CAMOOYHILICHUS, YTO MPUBOAUT K YJIYUILIEHHUIO KauecTBa
Boabl. C Jpyroil CTOPOHBI, B PE3yJIbTaTe€ CTPOUTENHCTBA IUIOTUH MOTYT OOpa30BBIBATHCSA
3aCTOMHBIE 30HBI, B KOTOPBIX MPOUCXOAMWT HakorieHUe 3arpssHutencii. ConepikaHue
OMOTeHHBIX 3JIEMEHTOB MOXET BO3PACTaTh B XOJI€ PA3NIOKEHHS JAPEBECUHBI, UCIIOJIb3yEeMOM
600paMu B KauecTBe MHUILM, U CTPOUTENIbHOTO MaTepuana [4]. MccnenoBanusi, mpoBeeHHbIE
B CIIA, nokazanu, 4to cozganue 000pOBOM MIOTHHBI YBETUYUBAET COBOKYITHOE YJaI€HHE
HUTPATOB M3 BOABI Ha 44,2%. B nepuon cymecTBoBaHus 606pOBOii INTOTHHEI HA M? ILIOIIAIHU
MonepeyHoro croka peku yaansuioch 0,062 monb NOs, Toraa kak mpu €e OTCyTCTBUHU TOJIBKO
0,043 momnb NO3 [6].

Coznanue 00OpOBBIX MPYAOB MPUBOAMUT K IMOSBICHUIO HOBBIX MECTOOOWUTAHUU s
pBIO, TOBBIIIAET COJEP)KAHUE OPTraHUKH, KOTOpasl CIYXHUT MHUIIEH 11 OeCrO3BOHOYHBIX,
MPY/bI BHICTYIIAIOT B KAU€CTBE PePyruyMOB IpH Mepechixanuu pek u ap. C Ipyroit CTOpOHBI
ATO MPUBOAUT K MPEPHIBAHUIO MUTPAIMOHHBIX IyTEH, CO3/1aeT HEOIArONPUSTHHIE YCIOBUS
obutanus 1 peoPuIbHBIX BHAOB pei0 W Ap. Kak mpaBumo, B 00OpOBBIX Mpymax
pa3zHooOpa3ue 1 YUCIEHHOCTh PIO HUXKE, YEM Ha yUacTKax peK, He 3acelIeHHbIX 0o0pamu [4].
Opnnako, nosiBiieHre 00O6pOB Ha ca0bIX BOJOTOKAX, paHee HE PUTOIHBIX JITsl 0OUTaHUs PhIO,
MPUBOJUT K TOJBEMY YPOBHS BOJIBI, YTO CIIOCOOCTBYEeT X MosiBleHuto. C Hayaiom
CTPOUTENBHON JIeATeTbHOCTH O0OPOB MaIOMOITHBIE BOJOTOKH MPEOOPaKaIOTCs, BIOIb HUX
BO3HUKAET HOBBIM OMOTON ¢ HAOOPOM HOBBIX, paHEe OTCYTCTBOBABIIIUX BUJIOB KUBOTHBIX U
pacTeHHi, 4YTO 3HAYUTEIHHO YBETUYHBAET OMOPa3HOOOpasue, U KaK CIeICTBUE YCTOMUNBOCTh
9KOCHCTEMBI.

W3 BBINMIEH3I05)KEHHOTO CIIEYET, YTO TOSBICHHE 000pa OOBIKHOBEHHOTO Ha Majoi
peke crmocoOCTByeT ee oOBomHEeHHIO. UTO obOecreumBaceTCs 3a CUET CO3JIaHHMS KacKajoB
000pOBBIX TPYNOB, KOTOpHIE CTAOMIM3UPYIOT PEYHOW CTOK, AaKKyMyJHpyss B cebe
3HAYUTENNbHBIE 00BbeMbl BOJBI. Hanmuume Ha peke OOOPOBBIX MOCENEHUH CHOCOOCTBYET
MOBBIIICHUIO OMOpa3HOOOpa3usi 3KOCHUCTEMBl. TakuMm 00pa3oM, MOXXKHO PEKOMEHIOBATH
IIPOBOJUTH paccesieHue 00OpOB B BEPXOBBAX MaJIbIX PEK, Ha KOTOPBIX OHU HE OOWTAIOT, C
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LENbI0 YIYUYIIEHUS] UX TUAPOIKOJIOTMYECKOTO cocTosiHuA. [laHHas pabora HampaBlieHa Ha
peammszanmio 6 u 15 menmei ycroWdmBoro pasButusa «Uucras BoAa M CaHMTApUs» U
«CoxpaHeHHE KOCUCTEM CYILN» COOTBETCTBEHHO.
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Wood has a lot of advantages, including: high strength and relatively low density,
resistance to aggressive environments and biocompatibility with people and animals, low
thermal conductivity and high acoustic characteristics, the ability to create curved glued
structures, etc. With all this, it also has disadvantages, for example, susceptibility to decay
and damage by insects, combustibility and deterioration of performance under the influence
of various external influences (moisture, temperature indicators, atmospheric conditions).
Therefore, one of the main tasks of woodworking is to maximize the use of the positive aspects
of this material and, at the same time, reduce the negative factors. This, in turn, makes it
possible to guarantee the economic efficiency of wooden structures in certain building and
operating conditions.

B HaCTOALICC BpEMA I[epeBOO6pa6aTBIBaIOHJ;I/II71 [IOTCHI M AJI u BO3MOXHOCTH
neconpombiniuieHHoro komruiekca (JIIIK) wucmonp3yrorest HeapdekrnBHo. Ha rimybokyro
nepepaboTKy APEBECUHBI B CTpaHe HAMpaBIsieTcs B 4 — 5 pa3 MEHBIIIE CHIPhSI, YeM B Pa3BUTHIX
CTpaHax, a JISCHOU OKCIIOPT MMCECT B OCHOBHOM CBIPBCBYIO HAIIPABJICHHOCTDL C MMOCTaBKOU
APCBCCUHBI B HeO6pa6OTaHHOM BH/IC. B cooTBeTcTBHMM ¢ OCHOBHBIMHU HaIlpaBJICHUAMUA
pa3BUTHA JIECHOW  IPOMBIILUIEHHOCTH, JIeATEIbHOCTD nepeBoobpabdaTeIBaroIen
IIPOMBIINIJICHHOCTH  OOJIDKHA 6I>ITI> HaIlpaBJICHA Ha 60.]166 [IOJJHOE€ HCIIOJIB30BaHUC
MIPOU3BOJICTBEHHOTO MTOTEHIINAJIA U Pa3BUTHUE TITyOOKOH mepepaboTKu JpeBecHHbI [2].

MarepuanbHo-TeXHUYECKas 06a3a OTpaciyd B HACTOAIIEE BpPEeMs HAXOAUTCS B KpawWHe
HCYAOBJICTBOPHUTCIIBHOM COCTOAHHH, ITOJTOKCHUC 3/ICCh MOXKCT 6I>ITB OLCHCHO KaK 6JII/I3KO€ K
KpuTHueckoMmy. Pemenune kommiekca mnpoOnem TpeOyer wuHBecTHIMH. EskeromHas
MOTPEOHOCTH OTPACII B MHBECTULIUSAX COCTABISIET IECATKU MIJUTHAPIOB pyoOsen.

B xoHuenuuu yCTONYMBOIO pa3BUTHUS KIIIOYEBAs POJIb MPUHAUICIKUT 3€JICHOM XUMHH —
06CCHC‘-II/ITI> nepexon ot HpOCTOﬁ yYTUJIn3anuunu 38.1"p$[3HeHI/II71 K CO3JaHHNIO HOBBIX XUMHNYCCKUX
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MPOLIECCOB, MO3BOJSIOMIMX CHU3UTh SKOJOTUYECKYIO0 HArpy3Ky Ha BCEX CTagusix: OT
MIPOU3BOJICTBA PHEPTHHU JI0 YTUIM3AMH OTXO0I0B [4].

3eyieHasi XUMUsL — 3TO MPUHLIUNHUAIBHO HOBBIM MHHOBAIMOHHBIM MOAXOJA K PEHICHUIO
9KOJOTUYECKUX TpOoOJieM, 3aKIIOYAIOIIMICSd B HCIOJIB30BAaHUU YUCTBIX U MEHEe
3arpsI3HSIONINX OKPYXKAIOIIYIO CpPeAy MPOMBIIIJIEHHBIX MPOIIECCOB, B COKpAIIEHUU WIH
MOJTHOM OTKa3€ OT UCHOJIb30BaHU OMACHBIX U TOKCUYHBIX XUMUYECKUX BEIIECTB [4].

Cokonbekuit  JIOK cumraer, 4ro OCOOEHHOCTBIO J€PEBOOOPAOOTKH SIBISIETCS
CPaBHUTEIBHO BBICOKHE MOTEpPH MaTepuaia B XoAe MNepepaboTku. ITO OOBACHIETCS, B
MEPBYI0 OYepeb, OCOOCHHOCTBIO CaMOM JPEBECHHBI, a TaK K€ OOJBIIMM pazHooOpa3zueM
(dhopM 1 pazMepoB U3TOTaBIMBAEMBIX AJIEMEHTOB [1].

[IpyynHaMu BBICOKMX TOTEPb MOTYT OBITh TaKKE€ HECOBEPIICHHAs TEXHOJIOTHS,
W3HOIIIEHHOE 000pYyI0BaHKE, HEMOAXOASIINI HHCTPYMEHT, TUIOXUE y4eT U HOPMUPOBAHUE U
T.J. [ 71aBHBIE HampaBieHUs PadOT MO CHUKCHUIO TEXHOJOTHYECKUX MOTEPh, MO MOEMY
MHEHHIO, ITO:

® palMoHaIM3alvs KOHCTPYKIUN U3,

® CTOJb30BAaHWE  JKOHOMUYHBIX  METOJAOB  OOpabOTKM B  YacTHOCTH |

pecypcocOeperammmux TeEXHOIOT U B 1IEJIOM.

Cokonbckuit JIOK OTKpbUT HOBYIO KOTENBbHYIO, KOTopas Oymer morpebnars 100%
KOPOJIPEBECHBIX OTXOJIOB M TEHEPUPOBATh TEIUIODHEPTHIO [JIi COOCTBEHHBIX HYXK
koMOuHara. Takum oOpazom Cokonbckuit JIOK miaHupyeT MOJMHOCTHIO B JajibHEHIIeM
130aBUTHCS OT MOTEPh M OTXOJIOB Ha Mpou3BojcTBe [1,2].

Ha Coxonbcxkom JIOK, mpoBoauTcs NpPONUTKA JIpPEBECHHBI KOHCEPBAHTAMHU U
HaHECEHHE MOKPBITUN Ha W3JENusl, TJe MOTYT XpPaHUThCS OOJbIINE KOJIUYECTBA OMACHBIX
XHMHUYECKUX BemiecTs [1].

PexomenoBaHHbBIE MEPBI 110 MPEAOTBPALLICHUIO MONAJAaHNUs XUMHUECKUX BELECTB B
OKPY’KaIoIIYI0 Cpeay:

= OO0ecrnieueHne TEXHUYECKUM COOTBETCTBUSIM DE3EPBYapOB MJsi XpaHEHUS U UX

KOMIIOHEHTOB MEX/IyHAapOIHBIM CTaHJIapTaM;
= 3aMeHa KIEeB, JKHMIKOCTEH M MPONUTKA U TMOKPBITUS JPEBECUHBI MEHEE

TOKCUYHBIMHU aHAJIOTAMH;
= ABTOMAaTH3alMs METOJI0B HAHECEHUS MMOKPHITUHN U KIIEEB;
= Hcnonp30BaHuE MECTHOW BBITSKHOM BEHTWISALIUM B 30HAX BBICOKOW KOHUEHTpaLUU

IapOB XMMUYECKUX BEILECTB;
= Pa3MeleHne ydacTkoB M €MKOCTEM JUIsl XpaHEHUS XUMHUKATOB B H30JMPOBAHHBIX

MOMEIIEHUSX;
= CoOTBETCTBYIOIIIAs 3alUTHAS CIIELOACKAA ISl paOOTHUKOB;
= OOpaboTaHHbIE U3JENNS CTOUT BBIIEPKUBATh, BBIIEPKKY CTOUT IPOBOJUTH B

3aKpPBITOM F€PMETUYHOM YUYaCTKE.

B mpomecce mpousBoacTBa u3AENUN U3 JepeBa 00pasyeTcs MEIKOAWCIIepCHas
JIETKOBOCIIJIAMEHSIOMIAsACA MBI, KOTOpass CHocoOHa o00pa3oBaTh C  BO3IYyXOM
B3PBIBOONIACHYIO CMeCh [3].

PexomeH0BaHHBIE MEPHI 110 CHUYKEHUIO OTHEOMIACHON CUTYallUU:

* Perynspnas ybopka B IpOU3BOJICTBEHHBIX MTOMEIIEHUSIX;

* Ycerpanenue u3 paboueit cpe/ibl BCeX NCTOYHUKOB BO3TOPAHHS,

» ObecnieueHne Oe30macHOW pabOTHI M TMOBBIIMICHHAS OCTOPOKHOCTH MpU paboTe C

XUMHYECKHUMH BEIIECTBAMH, CIIOCOOHBIX CaMOPa30rpeBaThCs WA CaMOBO3TOPaThCS;

* YcTaHOBKa Ha MPEANPUSATAU MCKPOBBIX JETEKTOPOB W JPEHUYEPHBIX CHCTEM

MOKapOTyIIEHUSI B 000pYAOBaHUU ISl MBLICTIOAABICHUS;
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* B niensix mpeaoTBpallieHusi BOSHUKHOBEHHS Pa3psiIoB CTATUYECKOTO AJIEKTPUUECTBA
MIPOU3BECTH JIEKTPUUECKOE 3a3€MIICHHE KOHBEHEPOB;

« (OOecrieueHre MPEANPUATUS HAAJICKANIUM, IKEIATEIbHO JIETKOAOCTYITHBIM
MIPOTUBOMOKAPHBIM 000PYI0BAHUEM, B TOM YKCII€ aBTOMAaTUYECKUMHU;

* OOs3aTenbHOE OOyueHUE BceX pPaOOTHHUKOB MOPSJKY aBapUUHOM SBaKyallud M
MpueMaM MEPBUYHOTO MOKAPOTYIIICHUS.

Ha Cokonsckom JIOKe noxkapoB He ObUIO yKe HECKONbKO JieT. OHO U MOHSATHO —
YUpEKJICHUE OCHAIIEHO JaTyukamMu JabpiMa. OJOHako B MEPBYIO Oudepeab  371eCh,
Ha MPOU3BOJICTBE, IOJArarOTCs HE HAa TEXHHUKY, a Ha ce0si, CTPOro BBINOIHSASA TpPeOOBaHUS
noxkapHou 6e3zonacuoctu [1,3].

Tak xe s mpeasiarar0 Mephl 0 CHUKEHUIO BBHIOPOCOB U cOpocoB st COKOJIBCKOTO

JOK:

PexomenoBaHHBIE MEPHI 110 CHUYKEHUIO BEIOPOCOB B aTMochepy:

» [locTossHHOE KayecTBO TOIUIMBAa OOECHEYUT COCTAaB BHIOPOCOB U YPOBEHBb
COJIepaHUs BPEIHBIX BEIIECTB;

* [logaepkaHue ONTUMAIBLHOTO COOTHOIIEHHWE TOTUIMBA M MOCTYMAIOIIEro BO3ayXa,
HEOOXOAMMOTO Il OOeCIeYeHHUsl TMOJHON peakiuu ropeHus. [Ipomopiuu J0KHBI OBITH
YCTaHOBJICHBI B COOTBETCTBUHU KaU€CTBY M COCTABY HUCIOIB3YEMOI0 TOIIJINBA;

* 30J1a IOJDKHA XPAaHUTHCS B 3aIIUIIEHHOM U HE TIPOIyBa€MOM MECTE;

* Jlns KOHTpOJISI W OrpaHUYCHHUS BBHIOPOCOB a’pO30Jie M JAPEBECHOM MbBLIM Ha
MIPOU3BOJICTBE HEOOXOIUMO MCIOJIb30BATh BBITSKKY, ITUKIOHBI, PyKaBHBIC TBIICYJIOBUTEIN
U /WU DJIEKTPOCTaTHUECKUE (GUIBTPHI, U / U CKpYyOOepHI;

* [IpoBeenue perynsipHoil yOOpKH MOMEUICHUI TpeIpUsTHS.

PexoMeH10BaHHBIE MEPHI [0 CHUIKEHUIO COPOCOB:

* BBenenue Ha NPOU3BOJCTBE CUCTEMBI cOOpa CTOYHBIX BOJ M PELUPKYISIUH
3aMKHYTOT'O [IUKJIA;

* Ha Tteppuropun ckmamoB, a Takxke 3amaHed, HEOOXOAUMO O0eCIeunuThb
BOJIOHEITPOHHUIIAEMYIO TTOBEPXHOCTh, FT€PMETUYHOCTD IIBOB U 3alIUTHOTO OOBAJIOBAHMS,

* BHenpenue ounMCTKH TEXHOJOTUYECKUX CTOYHBIX BOJ BOJOOUYHCTHBIMU METOJIAMU:
busznueckumu (ocaxaeHue, GpuiabTpanus, MeMOpaHHas PUIbTpaIus), a TAKKe XUMUYECKUMU
WM OMOJIOTUYECKUMHU METO/IAMH.

JlanHasi paboTa HEMOCPEICTBEHHO CBSI3aHA C pelIeHHEM MPoOJIeMbl OTBETCTBEHHOTO
noTpeOJIeHNs U MPOU3BOICTBA U MIOJTHOCTHIO COOTBETCTBYET 12 Llenn ycTOHYMBOTO pa3BUTHS
npunsToii ['enepanbHoii accam6biieeir OOH B 2015 roay [5].
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The purpose of this work is to expand the arsenal of means to combat climate change and
reduce the use of drinking water for technical needs in the heat supply systems of the city of
Prokopyevsk. The solution of the formulated problem is based on the technology of closed-
circuit regeneration of sodium-cation-exchange filters, which currently operate according
to traditional technology as part of the city's heat supply sources.

N3menenne xinmMmara ABISETCS OJHOW M3 caMbiXx OOCYXJIaeMbIX IpoOiemM
COBPEMEHHOI'O MHpa U €€ TJIaBHOW NPUYUHBI — JEATEIbHOCTH YEJIOBEKAa, MPUBOIALIEH K
BBIOpOCaM MapHUKOBBIX Ta30B B aTMocdepy [1].

N3menenne kimMmara, 0OyCIOBJIEHHOE BbIOpOCAMM MAapHUKOBBIX I'a30B, CTAHOBUTCS
Bce Oosiee ocTpoii rinodanbHOU mpobiaemoii. KoHIeHTpalus yriieKiciioro raza B atmocdepe
3emuin B 2016 1. mpeomosiena McUXoJOTHYECKH 3HaUMMYyto oTMeTKy B 400 ppm (parts per
million — vactunbr CO2 Ha MIJUTHOH YacTUIl Bo3ayXa). OKHIACTCS, YTO K KOHITY CTOJICTHSI
koHueHTpauuss CO2 MOXKET yBEIWYUThCA NpUMEpHO B 2 pasza. lIpu sTom, HecMmoTps Ha
YCTOMYMBBIA POCT COJIHEYHOM M BETPOBOM OSHEPreTUKH, KOHKYPEHTOCIIOCOOHOM
aJbTEPHATUBBI TPAJULHUOHHBIM TEXHOJOTHSIM CHKUTAHHS YTJIEBOAOPOAOB JI0 CHUX IOP HE
cymiecTByer [2].

TexHonoruu ynaBIvMBaHHs W 3aXOpoHEHUs yriepona (carbon capture and storage
technology — CCS) npu3HaHbl KpUTHYECKU BaXKHBIMH IS CICPKUBAHUS POCTA TEMITEPATYPHI
Ha 1iaHere B npeaenax 1,5-2°C k 2050 r. CaMo NOHSATHE «U3MEHEHHUE KIIMMaTay BKIIIOYAET
B ce0s1 yBeJIMUEHUE CPETHEN TO0BOM TeMIIepaTyphl Ha Halllel TUTaHeTe, TasHUE JICTHUKOB U
MOBBIIIEHUE YpPOBHS MupoBoro okeaHa. [loMuMO mOTEMIEHUS TMPOUCXOIUT TaKKe
HapylleHHe NPUPOJAHOTO PABHOBECHUS, KOTOPOE BBI3bIBAET TEMIIEPATypHbIE aHOMAJUH,
M3MEHEHHE PeKUMa BBITIQJICHUS OCAJIKOB,  YBEITMUYCHHUE YaCTOTHI MPUPOIHBIX KatacTpod [2].

Lenbto Hacrosimed palbOTHI SIBISUIOCH pAacIIMPEHUE apceHana cpencTB OOpbObl ¢
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KJIIMMaTUYECKUMU HM3MEHEHUSMH 3a CUeT MOJEpPHU3alMU BOAOIOATOTOBKM B CHCTEMax
TeriocHa0xeHus ropoja [IpokonbeBcka.

[losBunacr  HEOOXOAMMOCTH  NEPEBOJA  BOJAONOJATOTOBUTEIBHBIX  YCTAaHOBOK
KOTENbHBIX B I'. IIpOKONBEBCK B 3aMKHYTBIN PEXKUM SKCILTyaTallMM, UCKIIOYAOMUNA cOpoc
OTpa0OTaHHBIX PEreHEPAIMOHHBIX PACTBOPOB  HATPHUH-KATUOHUTHBIX  (QUIBTPOB B
KaHaJIU3aLHUIo.

[IpoBeneH aHanu3 MEXaHU3MOB MMIPALlMM YTJIEKHCIIOTO ra3a B reocdepax 3emilu.
[TokazaHo, 4yTO eciM ypOBEHb SMUCCUU YIJIEKHCIIOTO ra3a OCTAHETCS Ha TOM K€ YPOBHE, TO
koHuentpauuss COz B armocdepe Oyner ObicTpo yBenuuuBarbes. CTaOUIM3UPOBATH
CUTYaLIMIO MOXKHO ITyTEM COKpalleHHsi 00bEMOB BBIOPOCOB U pa3pabOTKH HOBBIX TEXHOJIOTUI
MOTJIOLEHUS JMOKCHIA yTIepoa.

Pa3paGorana Heu3BecTHass paHee TEXHOJIOTHUS MOTJIOLIEHUS aTMoc(epHOro
VIJIEKUCTIOTO  ra3a CUCTEMaMu  BOJONOJAIOTOBKM  KOTenbHbIX TI. IIpokombeBcka,
oOecrieynBaroniasl CEKBECTpAIMI0 aTMOC(EepHOro yYrieKUcIoro raza B CTPOMUTENBHBIX
MaTepHaax U TeM CaMbIM OKa3bIBarollasi 0JaroTBOPHOE BIUSHUE HA KIUMAT 3eMIIH.

JlokazaHO, 4YTO CEKBecTpalus aTMOC(HEpPHOro YIJIEKUCIOro ra3a MPOUCXOJUT B
KOJMYECTBE HSKBUBAJICHTHOM OOIIEH JKECTKOCTH OTpabOTaHHBIX pereHepaluoOHHBIX
pPacTBOPOB HATPUI-KATHOHUTHBIX (DUIBTPOB, COPACHIBAEMBIX B KaHATU3AIUIO.

PacueTsl mokazanm, yTo BHEJIpEHHE MPEATIaraeMoi TEXHOJIOTHH MTO3BOJIUT UCKIIIOUYUTh
WCIIOJIb30BaHUE HA TEPPUTOpHH Topoaa IIpokombeBcka B cyTkn okono 71 m%/cyt Bomsl us
TOPOJICKOTO BOJIONIPOBOJIa HA TEXHUYECKUE HYKJbl KOTEJIbHBIX U TEM CaMbIM OOECHeuuT
SKOHOMHIO O0K0JI0 25915 M® B ro muTheBoi Boabl. CyMMy, KOTOPas B IEPCIIEKTUBE MOKET
NOCTynuTh B OrokeT ropona IIpoxombeBcka 3a CUET CHMIKEHHUS MOTPEOJIECHUS BOIbI M3
TOPOJICKOT'O BOJIOIPOBO/A M cOpOCa MUHEPAIM30BAHHBIX CTOYHBIX BOJI, UCXOJS U3 Tapudos
Ha YCJIYTH MPOKOMBEBCKOIO BOJOKAHANA HA MUThEBOE BOJAOCHAOKEHHE U BOJIOOTBE/ICHUE B
2023 roxy, coctaBUT okojio 1,8 MiH. py0. B TOA.

UccnenoBanne HanpaBieHo Ha aoctwkenue Llenu 13: Ilpunstue cpoyHbIX mep mo
60pb0e ¢ N3MEHEHHEM KIIMMaTa U €ro MoCIeACTBUSMHU.
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Industrial pollution makes significant changes to the state of the environment in the process
of oil production. Study of oil production processes and their impact on the environment.

YucaeHHOCTh HaceJeHUs B COBPCMCHHOM MHPC UMCCT TCHACHIUIO YBCIMYNBATHCA,
YTO BJIEYET 3a COOOM ITOBBIIICHHUE CIIpOoCa Ha SHEPICTUICCKHUC PCCYPChI B CBA3U C 6ypHBIM
Pa3sBUTUCM I[IPOMBINIJICHHOCTH HW  CCJIBbCKOI'O XO35MCTBA. HeCMOTpH Ha BHCIAPCHHUC
TeXHOHOFHfI, HCIIOJIb3YIOIIUX BO300HOBIISIEMBIE MCTOYHHUKH OHCPIUH, OCHOBHYIO €C YaCTb
YCJIOBCUCCTBO ITIOJIYHACT MMOCPCACTBOM HCIIOJB30BAHHA YITICBOOAOPOIHOT'O CBHIPbA — He(i)TI/I,
rasa v MpoayKTOB MX MMepepadOTKH.

Poccus HaXO0JUTCA Ha IIATOM MECTC I1O0 3altacaM He(bTI/I (B TOM 4HUCJIE U CHaHHeBOﬁ) u
Ha BTOPOM MCCTC IIO I[O6I>ILIG CBIpOfI He(bTH, KOoTOpasa sABJIACTCA OOHHUM H3 OCHOBHBIX
9KCIIOPTHBIX TOBApoB CTpaHbl [2, 3]. B cBs3u ¢ GONBIIONH pOsIbI0 TOOBIYU CHIPOW HEPTH B
sKOHOMHMKE Poccum BaxkHO HU3y4aTb BJIMAHHC, OKA3bIBACMOC Ha OKPYKAIOOIYIO CPpCAay Ha
PA3JIMYHBIX 3TallaX U3BJICUCHUA ) XUAKHUX YITICBOAOPOJO0B N3 HEAP HA 3CMHYIO ITIOBCPXHOCTD.

B pamkax maHHON pabOTHI pacCMaTPUBAIOTCS CYIIECTBYIOIINE THITBI HEPTH, CTIOCOOBI
A OCOOEHHOCTH HX ,Z[OGI)ILII/I, THUIIBI San}ISHeHI/Iﬁ, BO3HHKAIOOIHUX B IIPOLECCE ,Z[06BI‘{I/I, n ux
HUCTOYHHUKMU.

B IIponecce HMCCICAOBaHUA OBLIO BBIABJICHO, YTO CJIydad aHTPOIIOICHHOI'O
3arpA3HCHUA HMMCIKOT MCECTO Ha BCCX OJTallax HC(I)TCIIO6BI‘-II/I. HpI/I 3TOM BOSZ[GI\/'ICTBI/IG
OKa3bIBAETCS HA TAaKUE KOMIIOHEHTHI OKPY’Kalolleh cpelapl Kak aTrMoc(epHBId BO3IYyX,
MMOYBEHHBIN IIOKPOB, IMOBCPXHOCTHBIC U IMOA3CMHLIC BOJbI, YTO INPHUBOAHUT K YXYAIICHHIO
COCTOSHHA CPCAbI O6I/ITaHI/I}I JKHUBBIX OPraHU3MOB.

B Poccun HedTh n0OBIBatOT, B OCHOBHOM, (poHTaHHBIM crioco6om [2]. B mpormecce
NOOBIYM CHIPOM HEPTH OCHOBHBIMH 3arpsi3HEHUSIMA KOMIIOHEHTOB OKPY>KAIOIIeH cpeibl
ABJIAKOTCA:

- BeIOpochl B atmochepy NOx, CO, H2S, CH4, SO2 npu cTpoutenscTBe CKBaXKHUHBI,
MOJITOTOBKE M TPAHCIIOPTE HE(PTH, CKUTAHUU TIOMTyTHOTO HE(PTSIHOTO raza;

- pasznuBel HepTH M HEPTENPOAYKTOB MpH A0ObIYE M TpaHCHOpPTe HEPTH M HX
nonajaHue B MOYBY, HOBEPXHOCTHBIE U NO/I3eMHBIE BOABI [1].
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B Poccun, B OCHOBHOM, A00BIBa€TCS HEPTH C BBICOKUM COAEPKAHHEM CEPBI, YTO
BBI3bIBAET KOPPO3HUIO, U3HOC 000PYI0BaHuUs, HE(PTEPOBOIOB U EMKOCTEN ISl HEPTH, C UEM
CBSA3aHbl YacThle Cllydyal yTE4YKHM He(TH B OKpyXkarouyro cpexy [2]. OgHako riaBHOU
MPUYMHON BO3HUKAIOIIKX B IIpoLecce He(TeA00bIYN 3arpsI3HEHUH SBIISETCS UCII0JIb30BAHUE
YCTapeBIIUX TEXHOJIOTHM, YTO, B CBOIO O4Yepelb, SBJISETCS MOYBOM sl JaJIbHEUIINX
UCCIIeI0BaHUM HEraTUBHOIO BIMAHUS HE(PTE100bIBAIOLIEH TPOMBIIIJIEHHOCTH Ha COCTOSIHUE
OKpY’Karoliei cpeabl U MOMCKa CIIOCOO0B €ro CHUKEHUS.

UccnenoBanue HampasieHo Ha aoctwxkenue Llemu 6: Yucras Boga u canutapus (B
npoiiecce J00bIYU HEPTHU UCTIONB3YETCs OOJBIIIOE KOJTUYECTBO BOJIBI, @ TAKIKE 3arPS3HSIIOTCS
MMOBEPXHOCTHBIC U MOJ3EMHbBIC BOJHBIE OOBEKTHI).

Jluteparypa:

1. UadpopManMOHHO-TEXHUYECKUM CIPABOYHUK MO HAWIYUIIUM JOCTYIHBIM TEXHOJIOTHSM
NTC 28-2021. — M.: Bropo HAT, 2021. - 171 c.

2. DHUUKIJIONEIUS TEXHOJIOTH. OBOJIONMS U CPaBHUTENbHBIA aHAIu3 PECypCcHOU
3¢ PEeKTUBHOCTH TPOMBINIUIEHHBIX TexHosoruit / [r. pen. J. O. Ckobener]; ®I'AY «HUU
«I2IIT». — M.; CII6.: «Peromen, 2019. — 824 c.: un.

3. Statistical Review of World Energy: report / Centre for Energy Economics Research and
Policy. — 70th edition. — 2021. — URL: https://translated.turbopages.org/proxy_u/en-
ru.ru.efdabc57-63944119-fd47b8f2-
74722d776562/https/www.bp.com/content/dam/bp/business-
sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2021-
full-report.pdf (date of treatment: 20.11.2022).

126


https://translated.turbopages.org/proxy_u/en-ru.ru.efdabc57-63944119-fd47b8f2-74722d776562/https/www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2021-full-report.pdf
https://translated.turbopages.org/proxy_u/en-ru.ru.efdabc57-63944119-fd47b8f2-74722d776562/https/www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2021-full-report.pdf
https://translated.turbopages.org/proxy_u/en-ru.ru.efdabc57-63944119-fd47b8f2-74722d776562/https/www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2021-full-report.pdf
https://translated.turbopages.org/proxy_u/en-ru.ru.efdabc57-63944119-fd47b8f2-74722d776562/https/www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2021-full-report.pdf
https://translated.turbopages.org/proxy_u/en-ru.ru.efdabc57-63944119-fd47b8f2-74722d776562/https/www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2021-full-report.pdf

Cexknus «Okpy:kapmas cpeaa M yCcToi4nBoe pa3BuTHE»

VJIK 504.064.47
BJIMSAHUE OPTAHUYECKHUX KOMIIOHEHTOB
HA SJIEKTPO®JIOTAIIMOHHOE U3BJIEYEHUE HOHOB METAJLVIOB
N3 CTOYHBIX BO/J]
JlaBkoBa AHrejquHa BajiepbeBHa
Crynent, Poccniickuii XMMHKO-TeXHOIOrn4Yecknii yHuBepcuteT nMmenu /.M1.Menneneesa,
Mocksa, Poccus, lina.lavkova@mail.ru
KosecnukoB Aprem Baagumuposuy*
JlolieHT, K.T.H., U.0. 3aBeayloniero kadeapoil TEXHOJOTMH HEOPTaHWYECKHX BEIIECTB U
AJEKTPOXMMHUYECKUX MPOIECCOB, POCCHMUCKMIA XUMHKO-TEXHOJIOTHYECKU YHUBEPCUTET
nmenn J.M.MenneneeBa, Mocka, Poccus, artkoles@list.ru
Knroueeswvie cnoea: cmounvie 600bl,' 3JZ€Kmp09b/ZOmaI/;u0HHO€ usejledeHue UOHo6 mMemasiilos,
1IAB; opeanuueckue gewjecmesa
THE EFFECT OF ORGANIC COMPOUNDS ON THE ELECTROFLOTATION
EXTRACTION OF METAL IONS FROM WASTEWATER.
Lavkova Angelina Valeryevna
Student, Dmitry Mendeleev University of Chemical Technology of Russia, Moscow, Russia,
lina.lavkova@mail.ru
Kolesnikov Artem Vladimirivoch*
Associate professor, PhD in Engineering sciences, Acting Head of the Department of
Inorganic Substances and Electrochemical Processes, Dmitry Mendeleev University of
Chemical Technology of Russia, Moscow, Russia, artkoles@list.ru
Keywords: wastewater; electroflotation extraction of metal ions; surfactants; organic
substances
The effect of organic components on the process of electroflotation extraction of metal ions
Fe, Cu, Ni, Zn, Co and their mixtures from model solutions simulating wastewater of galvanic
production has been studied. It is shown that organic components entering wastewater as a
result of various production processes have a difficult effect on the extraction of ions,
depending on the concentration of these organic components.

OpFaHI/I‘{eCKI/Ie BCHICCTBA MOI'YT IIOIIaJaTb B CTOYHBLIC BOJbBI KaK M3 J3JICKTPOJIUTOB,
IMPUMCHANOIMINUXCA I HAHCCCHHUSA TaJIbBAHHUYCCKHX HOKpBITI/IfI, TaK W B PC3YIIbTATC
06pa60TKI/I IIOBCPXHOCTH MCTAJIJIOB U KOHTPOJIA KaUCCTBA ITOKPBITHUA. Kaxk IIpaBHJIO, K TAKUM
BCHICCTBAM OTHOCAT PA3JIMYHBIC ITIOBCPXHOCTHO-AaKTHBHLBIC BCIICCTBA (HAB), OpraHn4YCcCKUc
PAaCTBOPUTCIIN, IICHCTPAHTBI, JJAKW H KpPACKH. HSY‘-IGHI/IG BO3MOXHOCTH OYHCTKHU TaKuX
CTOYHBIX BOJ C IOMOIIBIO BHCKTpO(bJ'IOTaI_II/II/I MMpCACTABIIACT OO0JIBIIION HHTCPCC.

CrerneHp M3BIICUEHHS CMECHU TPYIHOPACTBOPHUMBIX COGIII/IHGHI/IfI OUHKA WU HUKECIA B
OTCYTCTBHE OPTaHUYECKUX BEIIECTB cocTaBisieT 95-97% 3a 20 MuHyT 0urcTKH DD METOIOM.
[2]. TTocne moOaBieHHss B COCTaB MOJCIBHOIO pacTBOpa ouMimaromei >xuakoctd OXK-1
CTETICHb U3BJICUCHHUS BapbUPYETCs: MPU KOHIIEHTpAIMK | MI/i1 3Ha4eHne CHU@XaeTcs 10 65-
70% oTHOCUTENHHO YKa3aHHBIX paHee u npu 10 Mr/n 3HadueHue nocturaet 83-84%. JlanHbii
addexr oObscHsAeTCs amcopOmuert kommoHeHTOB OJXK-1 Ha MOBEPXHOCTH YKa3aHHBIX
TPYAHOPACTBOPUMBIX coeauHeHuil (puc.l) [1]. B cayuae BBeneHus B COCTaB pacTBopa
nenerpanta JIK-6A xonmentparueit 1 mr/m creneHb u3BJIeYeHUs cHUkaeTcs a0 17% wu
MoBbITIIaeTcs 10 77% ¢ yBenudeHueM KoHmerpaiuu 10 10 mr/mn. (puc.2)
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uszejleuerusl cmecu zudeKcudoe UUHKA U HUKEJIA.

B cnydae u3BiedeHHS cMECH TPYIHOPACTBOPUMBIX COSTUHEHUM MEIU M HUKENS MPHU
nobapiennu 1 mr/in maka ®JI-5111 crenens u3BieueHus cHmwkaercs 10 25-40% u pacrter ¢
yBeITWYCHUEM KOHIIEHTPAIIMU BILIOTh 10 cTabmiu3anuu mpouecca (puc. 3). [3] PactBopurens
P-5 B Toli e cucTteMe mpu KOHIEHTparuu 1 mr/im pesko cHuxkaeT usBiedeHue a0 10%. C
pocToM KoHIIeHTpanuu 10 10 Mr/i pacTBOpUTENS CTEIICHb WU3BJICUCHHS YBEIMYUBACTCS 0

93-94% (puc. 4).

CTenenb H3BJIeYeHAsA,%
[+
(=}
1

Puc. 3. Bruanue xonyenmpayuu naxa ®@JI-5111 na npoyecc snekmpo@iomayuoHHo2o u

8 10
¢, mr/a (mg/l)

d)uﬂbmpaL;UOHHOZO U361€4E€HUA cMeCcU ZU()pOKCZlaO6 Meou u HUKesl.
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Puc. 4. Bruanue konyenmpayuu pacmseopumens P-5 na npoyecc snekmpogromayuonnozo u
PUILMPAYUOHHO20 U3BTIeYEHUS CMECU SUOPOKCUO08 MEOU U HUKEJIA.

[Ipu Gonee cmOKHBIX MOJCIBHBIX PACTBOPAX, BKIIOUAIOIIUX B COBOKYMHOCTH HOHBI
xKeyesa, HHUKeNs, LUHKA, KoOanbTa W MeOu CcyMmMMmapHOil KoHueHtpauuu 100 wmr/n
paccMaTpuBaJIoCh BIUsSHUE HECKONbkUX I[IAB u (UIOKYIsSHTOB pa3iuvHONW MPUPOJIBI
KOHIEeHTpauuen 5 mr/in B o6mux ycnosusix pH 10+ 0,2 en. u o6bemMHOM m10THOCTH ToKa 0,4
A/n. [4] [TonyueHHbIe naHHBIE TIpeIcTaBIeHBI B Ta0a. 1, rae K — kaTnoHHBINM, A — aHMOHHBIH,
H — nenonorennsiii [IAB/(nokyasHT COOTBETCTBEHHO.

Tabnuya 1
Brusnue 006agok Ha unmeHcusHOCMb 31eKmMpopIOMAYUOHHO20 NPOYECca U3G1edeHus.
cmecu 2uopokcuoos Fe?*, Ni2*, Zn?*, Co?*, Cu?*

DIOKYISHT ITAB
0C
bes | pRAEST | PRAEST | FERROCUR | PRAEST | CEITAIL | AL app
nobas AB M-
o oL oL YL OL | im0 | 10 |20] s
859 (K) | 2503 (A) | 8737(H) | 2500(H) | T i | A0 | B | (A)
(H)
92 94 94 90 64 72 17 | 56 | 89

W3BneyeHne ClOKHOM CMECH HMOHOB MEIW, HUKENs, IMHKA, JKejle3a U Xpoma
aHAJIOTMYHOM cymMmMapHO# KoHIeHTpanuu (100 Mr/) u3ydyanock B IpUCYTCTBUU KATHOHHOTO
[TAB ®JIOH-1 (amerara mepBUYHBIX aMHUHOB KOKOCOBOW (paKIMH B H30IMPOMHUIOBOM
cnupte) npu pH 7,0-10,0 u ob6bemuoi mioTHoctu Toka 0,4 A/n. [5]. B orcyrcrBue
ykazaHHoro [TAB nipu pH 7,0 crenenu n3BiedeHns HOHOB MEAH, XpOMa U JKeJe3a B IpaHuLax
80-89% u cumxatorcst ipu pH 10,0 no 47-50%. B cnyyae HOHOB HUKENS U IUHKA CTETICHU
u3BJIeUeHUS He TpeBbImatoT 33-62% B o6oux ciydasx. @JIOH-1 npu konnentpauu 1 Mr/n
PE3KO CHUXKAET CTeNeHb u3BNedeHus 10 2-5%. [Ipu 5 mr/n 3HaueHue yBenuuuBaercs 10 74-
86% mnpu ontumanbHoM pH 7,0 m1s Bcex MOHOB METAJIOB, KPOME HHKEIS — B JaHHOM
nuana3zone pH TpyJIHOpacTBOPUMBIN TUIPOKCH]T HUKEIsE oOpa3yeTcsl He B MOJTHOU mepe. B
cinyyae koHuentpanuu ®JIOH-1 10 mr/i curyanys aHaJIoruaHasl.
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Tabauya 2

Bruanue kamuonnoco I1HAB ®JIOH-1 (5 me/n) na a¢pgpexmuenocmo
NEKMPOPIOMAYUOHHO20 U3ETeUeHUst cMecu mpyOHopacmeopumbix cooedurnenuti Cu, Ni,

Zn, Cr, Fe uz 6oonozo pacmeopa

o, %
pH 7,0 pH 10,0

Cu|[Ni| Z |[Cr|Fe|[Cu|Ni|Zn|Cr|Fe
20 82 |22 |74|86|82]90[39|89 95|85
20+¢ [ 97 [38/93]99[90|97 [49]99 |99 |9
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MUH

Jlureparypa:

1. Aymnr IIsse, KonecuukoB A.B., Konecaukos B.A. BinusHue opraHu4ecKux KOMITO3HITHH,
MIPUMEHSEMBIX B 00pa00TKE MOBEPXHOCTH METANIOB Ha 3JEKTPOIOTAIIMOHHOE U3BIICUCHUE
CMECH TPYJAHOPACTBOPUMBIX COSMHEHUN IMHKA U HUKEIs // IHHOBAaIIMOHHBIE MaTepUalIbl U
texHonoruu — 2020. BI'TY. c. 102-106.

2. Aynr IIbse, Xeitn Txy Aynr, KonecaukoB A.B. Biustaue kommno3unuu gocdarupoBanus
Decorrdal na sanexTpodaoTainoHHOE U3BJI€YEHHE TPYIHOPACTBOPUMBIX coeanHenuit Cu, Ni,
Zn, Co, Fe, Al u3 mpoMmbIBHBIX M CTOYHBIX BOJ // T'anpbBaHOTeXHWKA W 0O0paboOTKa
noBepxHocTH. 2019. T.27. Ne 2. ¢.31-39.

3. Ayar Ilese, Xetin T.A., KomecuukoB A.B. HWccinegoBanue mpolieccoB
91EKTPOQIOTAIIMOHHOTO HW3BJICYCHUS CMECH TPYAHOPACTBOPUMBIX COAMHEHUN MEIu H
HUKEJIsI B TIPUCYTCTBUM OPTaHMYECKUX KOMIIO3UIIMH, TPUMEHIEMBIX B 00paboTKe
MOBEPXHOCTH MeTa/lIoB // ["anbBaHOTEXHUKA U 00paboTka moBepxHOocTH. 2020. T.28. Ne 4.
c.38-45.

4, Xetin T.A., Aysr Ilese, Txanm 3.X., KomecumkoB B.A. Dnekrpodmnotamus u
CEIMMEHTALIUS B OYMCTKE CTOYHBIX BOJ OT TUAPOKCUJIOB TSDKENBIX M LIBETHBIX METAJUIOB //
Xummnpom ceroans. 2019. Ne6. ¢. 30-37.

5. Aynr IIsse, Konecuukos A.B., CtossHoBa A.Jl. BiusH#ue NpOMBIIIJIEHHOTO KATUOHHOTO
MOBEPXHOCTHO-aKTUBHOTO BEIIECTBA Ha ANEKTPO(IOTAlMOHHOE M3BICYCHHE CMECH

METaJIIOB M3 BOJHOTO pacTBOpa // Ycnexu B XUMHUH B XUMHUecKkpit TexHosoruu. 2020. T.34.
Ne 4.¢. 122-124

130



Cexknus «Okpy:kapmas cpeaa M yCcToi4nBoe pa3BuTHE»

Y JIK 504.06
O NOPAIAKE PASPABOTKHU TEXHOJIOTHYECKUX HOPMATHUBOB
B PAMKAX NIOAI'OTOBKH 3ASIBKHW HA TIOJIYYEHUE KOP
JlatanoB Erop Muxaiij10Bu4
Benymmuii cnenuanuct ornena MPOEKTHOTO YHPABJICHUS W B3aMMOJCHCTBHUS C OpPraHAMH
rocyJapcTBeHHOM BiacTd, denepanbHOE TOCyJapCTBEHHOE AaBTOHOMHOE YUYPEXKICHHE
«Hay4dHo-uccnenoBarenbCkuid  MHCTUTYT  «LIEHTp  DKOJIOTrMYECKOW  NPOMBIIUIEHHOU
monutukuy, Mocksa, Poccus, e.latanov@eipc.center
Mopoxkumko Banepus BagumoBna
HavanpHuk oTmenma TNPOEKTHOrO  YNPAaBICHHWST W B3aUMOJCHCTBHS € OpPraHaMH
rocyJapcTBeHHOM Biactd, denepanbHOe TOCyJapCTBEHHOE AaBTOHOMHOE YUYPEXKICHHE
«HayuHo-uccnenoBarenbCkuid  MHCTUTYT  «lIEHTp  DKOJIOTrMYECKOW  MPOMBIIUICHHOU
noauTHKW», Mocka, Poccus, v.morokishko@eipc.center
Knwoueswie cnosa: sxonozuueckas npomMuluilieHHAs NOTUMUKA, HE2AMUGHOe 8030elicmeue Ha
OKpYJIcarowylo  cpedy, MmMexHON02UYeCKUe HOPMAmuebl, KOMNIEKCHOE IKOJI02UYECKOe
paspeuienue
ON THE PROCEDURE FOR THE DEVELOPMENT OF TECHNOLOGICAL
STANDARDS IN THE FRAMEWORK OF PREPARATION OF AN APPLICATION
FOR RECEIVING IEP

Latanov Egor Mikhailovich

Leading Specialist of the Department of Project Management and Interaction with
Government Authorities, Federal State Autonomous Institution «Research Institute
«Environmental Industrial Policy Center», Moscow, Russia, e.latanov@eipc.center
Morokishko Valeria Vadimovna

Head of the Department of Project Management and Interaction with Public Authorities,
Federal State Autonomous Institution “Research Institute "Environmental Industrial Policy
Center ", Moscow, Russia, v.morokishko@eipc.center

Keywords: environmental industrial policy; negative environmental impact; technological
standards; integrated environmental permit

In the Russian Federation in 2014, an environmental industrial policy is being actively and
consistently developed, the purpose of which is to increase the resource efficiency of the
domestic industry and reduce the negative impact on the environment.

B Poccuiickoit @enepanun ¢ 2014 r. akTUBHO M TOCJEAOBATEIbHO pPa3BUBACTCS
OKOJIOTHYCCKasA IIPOMBIIIJICHHAA IIOJIMTHKA, LCJIb KOTOpOfI — ITIOBBIIIICHUEC pecprHofI
3(1)(1)6KTI/IBHOCTI/I OTEe4YeCTBEHHOM IMPOMBINJICHHOCTH U CHUKCHHUC HCTAaTHBHOI'O BOSZ[GfICTBI/I)I
Ha OKPYKaloIIyI0 cpeay SKOHOMHUYECKH IIeJIeco00pa3HbIMU MeTonaMu [1].

Haunyumme nmoctymasie TexHonoruu (mamee — HJIT) npenacraBmsaoT coboit
TCXHOJIOI'MH, OIIPCACIIACMBIC Ha OCHOBC COBPCMCHHBIX ,IIOCTI/DKeHI/II\/JI HAaYKHM WM TCXHUKU H
HAWJIYYIIEro COYETAHUS KPUTECPUEB JIOCTHKEHHS IEJIEH OXPaHbl OKPYKAIOUIEH CpeJibl.
Konnermmiuss HAT — ocHOBa TMOBBIIEHUS PECYPCHONW W IKOJIOTHYECKOU A(HPEKTUBHOCTHU
O9KOHOMHKH, a4 JOCTHIKCHHC O(bI/II_II/IaJIBHO YCTAHOBJICHHBIX TCXHOJOIMYCCKUX okasareiien
HAT (nanee — TII HAT) — oGs3arensHOE yCIOBHE BBIAYH KOMIUIEKCHOTO KOJIOTHYECKOTO
paspeuenus (nanee — KOP) [2].

B cootBerctBuu ¢ m. 6 cT. 11 ®@enepanpHoro 3akona ot 21.07.2014 Ne 219-03 «O
BHeceHMH u3MeHeHH B DexepanbHblii 3akoH «OO0 oOxpaHe OKpyXarolled cpeap» H
OTJIeIbHBIC 3aKOHOJATENbHBIE akThl Poccuiickoit denepanum» OOBEKTHI, OKa3bIBAIOIINE
3HAUUTENIbHOE HETraTHMBHOE BO3JEHCTBHE Ha OKpykawiyw cpeny (mairee — OHBOC),
00s13anbl oyanth KOP mo 01.01.2025 [3].
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KOP — BoigaBaembiit  ®enepanbHoil  cimykO0oit 1o  Ham3opy B cdepe
MIPUPOJIOTIONB30BAHUS JOKYMEHT, COAEPKAIUNA 00s13aTEIbHbIC JIJISl BBIMOIHEHUS TPeOOBaHUS
B 00JIacTH OXpaHbl OKpykaromeit cpeasl. B KOP conepkarcst B ToM uncie TEXHOIOTUYECKUE
HOPMAaTHBBl M HOPMAaTHBBI JOMYyCTHUMBIX BBIOpocoB, cOpocoB (manee — TH, HAB, HJC
COOTBETCTBEHHO) BBICOKOTOKCHYHBIX BEIIECTB, BEIIECTB, OOIAJAIONINX KaHIEPOTCHHBIMU,
MyTareHHbIMH cBolcTBamu (BeriecTs I, I kmacca onacuoctn) [4].

OtmetruM, uTo pazpabotka TH mpoBoauTcs Afis 3arps3HSIONIMX BEIIECTB, B
oTHomIeHUH KoTopbix ycraHoBieHbl TII HT nns BeIOpocoB U cOpOCOB — TO €CTh Ui Tak
Ha3bIBaEMBIX MapKepHbIX BemiecTB. TH pa3pabaThiBaloTCs M yCTaHABIMBAIOTCS Ha OCHOBE
TII, pocturayteix OHBOC, wne npeBbmmarommx TII HJAT, coxepxammxcs B
COOTBETCTBYIOUIMX  MH(OPMALMOHHO-TEXHUYECKUX  cmpaBouHukax mno HIAT wu
YCTaHaBJIMBAEMbIX HOPMATUBHBIMHU JIOKYMEHTAMH B 00JIACTHU OXPaHbl OKPYKAIOIICH Cpebl
(nocranoBnenunem IlpaBurensctBa Poccuiickoit @enepanuu v npukazaMu MUHIPUPOABI
Poccun).

C 2019 r. no HacTos11Iee BpeMs IPEANPUATUIMU IPOMBIIIIEHHOCTH ObLIO MOJIYYEHO
6onee 150 KOP, mpu stom Obuio momano Gosee 400 3asBok Ha momyueHue KOP, uto
CBUJICTEIILCTBYET O HAJTMYHH 3aTPYIHEHUN MPHU MOATOTOBKE M 000CHOBaHUHU pacyeToB TH, ¢
KOTOPBIMHU CTAJIKUBAIOTCS MPEANPUSITUS IPOMBIIITIEHHOCTH.

[IpaBonpuMeHuTeNbHAS TPAKTHKA TMO3BOJMIA BBISBUTH PsAI MPOOJEM B MPOIEAype
pa3paboTKu W mojayu 3asBoK Ha moiydeHue KOP. Tak, mpeanpusitus MpOMBIIIICHHOCTH
CTOJIKHYJIUCh C MPABOBOM HEOMPENEICHHOCTHIO: HEOOXOAMMO JIM MpPHU ToJaye 3asBOK Ha
nonyuenne KOP onmHoBpemenHo paccuuthiBath, Kak TH, Tak u H/IB, HIC B ciyuae, eciu
3arpsA3HSAIOLINE BEIIECTBA OJHOBPEMEHHO SIBJISIOTCS MAPKEPHBIMH BEILIECTBAMU U OTHOCATCS
k BemectBa I, Il kinacca onacHoctu? M 310 — BaXkHBINM BONIPOC, HOCKOJIBKY JaHHBIE BEILIECTBA
MOTAIAI0T TOJ1 Pa3HbIe PETYISATOPHbIE TpeOOBaHUs, a caM MexaHu3M Bbiiauu KOP BBoauiCs
B HOPMaTHUBHOE MPABOBOE MOJIE C LENbI0 YHU(PUKAIIMN PETYISITOPHBIX MPUPOIOOXPAHHBIX
MEXaHU3MOB, BBEJICHHS NPUHLMUIIA «OJHOTO OKHAa» B YACTH MOJYYEHHS DPA3pPEIIUTEIbHOU
JOKYMEHTAIlMU U UCKITIOYEHUS B3aUMOyOMUPYIONUX TPEOOBAHUM U OTYETHOCTEM.

C onHoit croponsl, ®enepanbHblii 3akoH Ne 7-O3 ipsiMo TOBOPUT O HEOOXOIUMOCTH
npeaocTaBlieHus B 3asiBke Ha noiaydyeHue KOP kak pacuero TH, tak u H/IB, H/IC BemectB
I, 1T kmacca onmacHOCTH, MpPU HATMYUKM TaKWX BEHIECTB B BbIOpocax u cOpocax. C npyroif,
naHHasi GOPMYJIHPOBKA BBIHYKJIAET MPEANPHUATHS IPOBOIUTH JBOMHON pacyeT AJs OJHUX U
TEX K€ 3arpsI3HSIONIUX BEUIECTB.

[TonoOnast HedeTkocTh TosioxkeHuit denepanbHoro 3akoHa Ne 7-D3 ycraHaBIMBaeT
W3IUIITHUE TOTIOTHUTENbHbBIE TPEOOBAHUS ISl IPEIMTPUATHI TPOMBIIUICHHOCTH.

[ToguepknaeM, uto nipu paspadotke TH kiroueByto pons urparot TII HIT, mockonsky
OHM JIe)KaT B OCHOBE pacueroB TH u ycraHaBiMBaroTCs Ha OCHOBaHUU OTPACIIEBOTO
OeHUMapKUHTa, YTO U MpeAoIpeneseT peaeBanTHocTh TIL

B kadecTBe mpuMepa MOXHO pacCMOTPETh HOPMHUPOBAHUE COPOCOB CTOYHBIX BOJI,
COJIEpIKalIUX COCAMHEHUS HUKENS U MOJIMOIeHa, KOTOpbIe OTHECEHHI K BemiecTBaMm |l kimacca
omacHocTH. B pernonax 3ameranus pyJ, OoraTblXx HHUKEJIEM W MOJHOJICHOM,
Herenecoobpaszno npoBoauth pacuetsl HJ[C, onupasch Ha yCTaHOBJICHHBIE U €IMHBIE IS
BCEH CTPAaHBI NPEAEIBHO TONYCTUMbIE KOHIICHTPALMU BPEIHBIX BELIECTB B BOJAX BOJHBIX
00BEKTOB phIOOXO03siHicTBeHHOTO 3HaueHus (nanee — [1/1Kszp). IIpu sTom TII B ounmieHHbIX
CTOYHBIX BOJ]aX TEXHOJIOTMYECKH OOOCHOBaHBI W JOCTIXKUMBI, a TpeboBanus [1/IK;, B
OMOTCOXMMHUYECKUX MPOBUHIIUAX, OOTaThIX HUKEIIEM U MOJUOJIEHOM, JOCTUTHYTHI ObITh HE
MOTYT.

Takum o0Opa3om, monaraeMm I1eecOOOpa3HbIM WHTEHCU(UIIUPOBATH IPOIECC
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oOcy K JIeHus AEUCTBYIOIIEH TPOLEAYphI T01a4H 3asBKH Ha noiydyenue KOP, noanss Bormpoc
nopsiaka pacueroB TH u HIC, H/IB eciu 3arpsi3Hsioniye BemecTBa OJHOBPEMEHHO SBIISECTCS
MapKEpHBIMHU U OTHOCSTCSA K BeniectBaM I, II omacHocTh.

[Touck GamaHca MeXIy pEryJsTOPHBIMH TpeOOBaHUSIMHU W HHTEpPECAMH DPEATBLHOTO
CEeKTOpa JKOHOMHMKM — OYEBHUIHBIM IPUOPUTET TOCYAAPCTBEHHOM OSKOJOTHYECKOU
MpOMBIIIIIEHHOW monuTuku. [lomoOHas mepecTpoiika 3KOHOMUKH OyaeT 3(h(exkTUBHON U
PE3yJIbTATUBHON TOJIBKO B TOM CIIy4ae, €CJIM NPEICTaBUTENN KaK rocy1apcTBa, Tak U Ou3Hec-
coobmiecTBa OyayT paboTaTh co0O0llla, HAmpaBlisgs CBOM YCWIHA B OJHY CTOPOHY, a HE
MPOTUBOJECHCTBOBATh JAPYr APYTY M HCKYCCTBEHHO «TOPMO3HTH» MPOLECCHl MPUHATHUSA
pEeLICHUN.

UccnenoBanne HanpaineHo Ha poctwkenue Llenm 13: Ilpunstue cpodyHsIXx mMep mo
00pr0e C U3MEHEHUEM KIIUMATa U €r0 MOCJICICTBUSIMH.
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1. CkoGenes /1.0. Hamnyuiine AOCTYNHbIE TEXHOJOTUU: OMBIT MOBBILIEHUS PECYPCHON U
sKosiornueckoit apdexruBHocTH npousBoacTa. — M.: ACMC. — 2020. — 250 c.

2. ®epnepanbHbiii 3ak0H 0T 21.07.2014 No 219-03 «O BHeceHUH U3MeHEeHU B DeepanbHbIN
3akoH «O0 oxpaHe OKpy>Karollel cpeabl» U OTAeIbHbIE 3aKOHOAATENbHbIE aKThl Poccuiickoi
denepauuny.

3. TuxonoBa N.O., [lantenees E.C., bBypBukosa F0.H., Mopokumko B.B. B3aumocss3b
HAWJIYYIIMX JOCTYIHBIX TEXHOJOTMM M HAaWIyYIIMX 3KOJOTMYECKHX MPAKTHUK Ha MpUMEpe
BOJHO-KOMMYHAJIBHOTO TNpPEeANpUaTus // DKOIOrMYeCKHMi MOHMTOPHUHI M MOJETUPOBAHUE
skocucteM. - 2022. - Tom 33. - Ne3-4. - C. 159-173.

4, ®epnepanbhbiii 3aK0H 0T 10.01.2002 Ne 7-D3 «O06 oxpaHe OKpy>Karolien cpeaph».
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Success in achieving the Sustainable Development Goals largely depends on the selection

and analysis of the most suitable plant species with high tolerance to heavy metals for

phytoremediation. It is necessary to consider plants of the Brassica culture that are able to

minimize/remove the phytotoxicity of cadmium in the soil. The paper presents the results of a

study that examined the survival of Sarepta mustard with and without additives.

Ycnex B poctwkenun llenmeit ycroitumBoro pasBuTus (puc. 1) B 3HAYNTENHHOU
CTCIICHU 3aBUCUT OT BBI60pa A aHaiu3a HauoOoJjee noaxoagdamniunx BHUAOB paCTeHMﬁ,
06J1az[a}omnx BBICOKOM TOJICPAHTHOCTBIO K TAXKCJIBIM MCTALlIaM, [JIA IIPOBCACHUA
dbutopemeauaruu [2]. Heobxoammo paccMOTpeTh pacTeHus KyabTyphl Brassica[ 1], koTopsie
CIIOCOOHBI MUHUMU3HPOBATH/YAAINTh (PUTOTOKCMYHOCTh KaaMmMusi B TmouyBe. B pabote
IpCaACTaBJICHBI PC3YJIbTAThl HCCIICAOBAHHA, B KOTOPOM pacCMaTpuBalaCb BLDKHBACMOCTb
TOPYHMIIBI CApENITCKOM ITPH BHECCHUH JT00aBOK M 0e3 ux j00aBienus (tadi. 1).

Tabnuya 1
Pezynvmamut onveima Nel no noobopy pacmenuti u 006a80k 011 pumopemeduayuu

OmnpiT Nel B3ouum | He npopociu | Berxunu | ITorun6nu | Beero:
KoHnTtponsHas rpynna 11 1 1 11 12
I'pynna noGaBox 10 2 0 12 12
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YHCTAA BOJA
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il v R

HEQIOPOTOCTOALLIAR JIOCTOAHAA PABOTA HHOYCTPHATM3ALIHA, 1 YMEHBIUEHHE 11 YCTOMYMBBIE
HYUCTAA SHEPTHA W 3KOHOMHYECKHH WHHOBALIHH H HEPABEHCTBA TOPOJA H
HACENEHHBIE NYHKTDI

1 OTBETCTBEHHOE
MOTPEG/EHME
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O

” ~ A —
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1 BOPbBA 1 COXPAHEHHE 1 COXPAHEHWE 1 MHP, NPABOCYIHE 1 NMAPTHEPCTBO
CM3MEHEHWEM MOPCKMX IKOCHCTEM CYLLIH W IOOEKTHBHBIE B MHTEPECAX
KITMMATA IKOCHCTEM HHCTHTYTbI YCTOIYHBOTO PA3BHTHA Ll En M

BH ) B OBNACTU
@1 - YCTOM4YMBOTO
o . PA3BUTUA

Puc. 1. [{enu ycmouuusozo paszeumus

UccnenoBanue HanpasieHo Ha goctwkenue Llenn 15: «3amura u BOCCTaHOBJIEHUE
OKOCUCTEM CyIINn H COHeﬁCTBHe HUX paduOHAJIBbHOMY HMCIIOJB30BAHUIO, PAlIMOHAJIBHOC
JIECOT0JIb30BaHue, OOphOda ¢ OIMYCTHIHUBAHHEM, IMPEKpAIICHUEe W OOpalleHHe BCHATh
mporiecca JAerpajaiiy 3eMellb U IpeKpalieHue mpoiecca yrpaTbl OnopazHoo0pasusy.
Jlurepartypa:
1. «A review of phytoremediation technology: heavy metals uptake by plants», 2018. A.
Sumiahadi and R. Acar.
2. «Method of intensification of reclamation of landfills and solid domestic waste with the
use of biologics», 2019. Pishchaeva, K.; Chelnokov, V.; Matasov, A.; Glushko, A
Saproshina, A.
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The formation and development of environmental education in the Republic of Belarus is

considered on the example of environmental ethics. Environmental ethics has a unique

educational and educational potential that can help anyone, regardless of their profession, to

live for the benefit of themselves and not to the detriment of others. It covers an extremely

wide range of problems, considering the moral relations of a person and his environment and

developing moral norms of his behavior — both in "human™ and "non-human" situations.
COBpeMeHHBIM 06H1€CTBOM YACIACTCA  3HAYUTCIBHOC BHHMAHHC  BOIIPOCaM

YCTOI\/'I‘{I/IBOI‘O 3KOJOTHYCCKOI'O 06pa30BaHI/I}I (HpOCBeI_[IeHI/I}I). ITonaTne «3PKOJIOrHYECKOE

06p330BaHI/Ie>> IIpcarojaracTt co0oi Takoe 06p330BaHI/Ie, KOTOPOC ABJIAACTCA IIO3HAHHCM

cuMOmro3a poOIeM B3aUMOCBS3EeH MEXKTy YeJIOBEKOM, MPUPOJIO, KYJIbTYPOH U OOIIIECTBOM.
Bce ocHOBHBIC y‘{e6HBIe AU CHHUITIINHBI YKOJIOTMYECKOM HAIIPaBJICHHOCTHU B COIHUAJIbHO-

T'YMaHHUTAapHOM IHUKIIC o6na;[a}0T OIIPCACICHHBIM 3KOHOFO-O6p&30BaTeHBHHM INOTCHIIMAJIOM

U MOI'YT BHCCTHU OHIYTHMLIﬁ BKJIad B BOCIIMTAHHC Y 06yqa101u1/1xc;1 OTBETCTBCHHOI'O

OTHOIIICHHS K TIpHupoze. Taxke TaHHbIE YyueOHbIC TUCIUIUIMHBI (DOPMHUPYIOT IKOJIOTHIECKY IO

KYJIbTYPY CTYJICHUECKOM MOJIOAEKHU. Pe3ynbTaTbl JOCTUKEHHM COBPEMEHHOW HAyKH O

OPUPOJE W YEJIOBEKE CIOCOOCTBYET peanu3aliil  AKOLEHTPUUYECKOW MapaJurMbl

9KOJIOTHYECKOI'0 oOpa3oBaHus, ONTUMH3ALINHU dbopmupoBaHHS y MOJIOJICKH

JI00pPOCOBECTHOTO U UyTKOT'O OTHOIICHUS K IPUPO/IE, MOBBIIICHUIO YKOJIOTHUECKOM KyJIbTypBI

[1].

136



Cexknus «Okpy:kapmas cpeaa M yCcToi4nBoe pa3BuTHE»

Cpean y4eOHBIX JUCLUUIUIMH COLMAIBHO-TYMAaHUTAPHOTO LHMKJIA CBS3aHHBIX C
9KOJIOTMYECKMM  O00pa30BaHMEM M  IPOCBEIEHWEM  OTHEIBHO CTOUT  BBIJEIIUTH
«OKOJIOTUUECKYI0 ATHKY». OKOJOrM4ecKkas 3THKa (OpPMUPYETCS Ha OCHOBE CHUMOMO3a
9KOJIOTMUECKMX HAyK M JTHKU. OKOJOrMYecKas »dTUKa 00JagaeT yHHUKaJIbHBIM
00pa30BaTEIbHBIM U BOCIUTATENbHBIM MOTEHIIUAIOM, KOTOPBIH CIIOCOOEH MOMOYb JTHO00OMY
YeJI0BEKY, HE3aBUCUMO OT €ro npogeccuu, KUTh Bo Onaro cede u He BO Bpea ApyruM. OHa
OXBAaTbIBAET NPEJIEIbHO LIMPOKHUM KpyT Mpo0iIeM, paccMaTpUBasi HpaBCTBEHHbIE OTHOLLICHUS
YeJI0BEKa M OKPY’Kalollel ero cpeibl U BbIpadaThiBasi HDAaBCTBEHHbBIE HOPMBI €TI0 MTOBEICHUS
— KaK B «YEJIOBEYECKUX», TaK U B «HE-UEJOBEUECKUX» CUTyalMsX. TeM caMbIM 3KO3THKa
Jenaer yenoBeka YermoBeKOM, CIIOCOOHBIM MpPOSBIATH JH000Bb M yBaxkeHue k Ilpupone,
OTBETCTBEHHOCTb Iepe]l Hew [2].

[loaroroBka  cmeuMamucToB  MHpUpojooxpaHHoro  mpoduns B bemapycu
ocyuiecTBisiercss B psae By30oB. OcoOyi0 pojib B CTAHOBJICHHUM M Pa3BUTHUU HKOJIOTO-
ATUYECKOro OOpa30BaHUsl M MPOCBELIEHUS B BOCTOYHO-EBPOINEHCKOM PpErHOHE HrpaeT
MexnyHapoaHblii TOCYJapCTBEHHBIN dKojorndeckuil mHctutyT uMmeHu A.Jl. CaxapoBa
Bbenopycckoro rocyapcTBEHHOIO YHUBEPCUTETA, CO3/aHHbII B MHHCKE MO WHUILIMATUBE
A.Jl. CaxapoBa kak OTBeT Ha mpoOisemy UepHOOBUII — OTBET Ha MOTPEOHOCTh U
HEO0OXO0JIMMOCTh HIUPOKOI HKOITHYECKOMN 00pa30BaTeNbHO-TIPOCBETUTENHCKON
nestenbHOCTH. COTpyJHMKAMU HWHCTUTYTa Oblla pa3paboTaHa CHElUalbHAs 3KOJIOro-
THYECKast oOpa3zoBaTesibHas nporpaMma, npernoaraonas coueTaHue
«CEeHTUMEHTAJILHOCTH» B U3YYEHHH YKOITUKH, alleJIISIUU K YyBCTBaM JIFOOBHU U COCTPalaHUs
K TpPUPOJIE, C AHAIUTUYECKHUM pa300pOM pealibHbIX CHUTyallMd M YMEHHUEM HpPUHHUMATh
OTBETCTBEHHbBIE PEIICHMs; MEPEXOAUTh OT OOUIMX MPUHILHUIIOB SKOJIOTHYECKOW 3THUKH K
KOHKPETHBIM TEXHOJIOTHSIM pelIeHus] MpooOiieM, OCHOBAHHBIX Ha MPUHIUMIIAX MUHUMU3ALUU
3ma W HauOoiblero no0pa, MOUCKE KOMIPOMHUCCOB MEXAYy HHTEpecaMHl 4eloBeKa U
npupoabl. B coorBerctBum ¢ nporpammoit B MI'OU um. A.Jl. Caxaposa BI'Y BBeaeHn 20-tu
yacoBOM Yy4eOHbII Kypc «OCHOBBI 3KOJOTMYecKOoW HTukm». Llenp mgaHHOro Kypca —
(dbopMUpOBaHUE Y CTYIEHTOB — OYIYyIIUX 5KOJOrOB, OMOJIOTOB M MEIUKOB OCO3HAHHOIO
HPAaBCTBEHHOT'O OTHOIIIEHUS K npupoze, Mnomy KuBoMy 1 nesiTeIbHOCTHO-0J1arOrOBEHHOT0
otHomenus k XKuzuu Yenoseka u Muoro JKuBoro, ycToiunByt0 OpHEHTAIMIO U TOTOBHOCTD
B Oynymield MpakTUYECKOW NesATeIbHOCTH PYKOBOACTBOBATHCS MPUHLHUIIAMU U HOpMaMU
AKOJIOTMYECKON STUKU. [IpW STOM HEMaNOBaXHYIO POJb B HM3YyUYEHUU HSKOITHKU HIPAET
MPUMEHEHHE TPAJUIIMOHHBIX U HECTAaHAAPTHBIX UHTEPAKTUBHBIX METOUK [3].

OBnazieHHe OCHOBAaMU DSKOJOTUYECKOM JTHKM OCYIIECTBISIETCS U 32 CYET
TYMaHUTapHU3aIUU U3yUYEHUs CIIECIUANBHBIX TUCIUTUIHH. Tak, HEKOTOPBIE pa3Aeiibl SKOATHKU
U OMOSTUKU HWHTETPUPOBAHBI B CIEUKYPC AKOJOTUYECKON MEIMIIMHBI. DKCIEPUMEHTHI Ha
1ab0paTOPHBIX JKUBOTHBIX MOYTH IMOJHOCTHIO 3aMEHEHBl B MHCTUTYTE albTEPHATUBHBIMU
MeTolaMu  (AeMOHCTpanue y4eOHO-Hay4yHbIX (QUIBMOB, MYyJsDKEH, Ouomomenei,
KOMITBIOTEPHBIMH  OOy4alolMMU TIporpaMmamMu U Ap.). Paspabotan ¢akyiabTaTUBHBIHA
CHELKYpPC  «AJbTEpHATHBBl  HCIIOJB30BAHUS  IKCIEPUMEHTAIBHBIX  KHUBOTHBIX B
00pa3oBaHUMNY.

DTHUKO-IKOJIOTHYECKOE 00pa3oBaHue MOTPEOOBAIO PACIIUPHUTH PAaMKU (POPMUPOBAHUS
JMYHOCTU CIIELUAINCTA U BO BHEydueOHOe Bpems. CTyneHThl NMPHUBJIEKAIOTCS K Y4acTHIO B
HAY4YHBIX KOH(EPEHLHUAX, KPYTIBIX CTOJIAX, MPecC-KOHPEPEHIUAX M0 3TUKO-IKOIOTHUECKOM
npobiemMaTuke, MX JIydllhe AOKIaabl M Hay4dHble paboThl MyOJHKYIOTCA B COOpPHHKaX
MaTepuanoB KOHPEPEHIUI 1 PEKOMEHIYIOTCS K OIyOJMKOBAaHHIO B XKypHAaIaX, BXOIIIINX B
nepeueHbs BAK.
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Takum o00pa3oM, 5KOJIOTHYECKOE OOpa3oBaHUE — 3TO COBEPIIEHHO OCOOCHHOE
oOpazoBanue. MTorom moOJYy4EeHHOTO 3KOJOTMYECKOTO 0O0pa30BaHUs (MPOCBEILICHHS)
SIBJISIETCS JIMUHOCTD, CIIOCOOHAs! MPUMEHSTh MOJTyUYEeHHbIC 3HAHUSI, YMEHUS U HABBIKH, a TAKXKE
chopMupoBaHHbIE JIMYHOCTHBIE KadyecTBa JUIsl pEIICHUS 3ajJad He TOJIbKO B
y3KoMpo(heCCHOHATBHONW JESTETbHOCTA, HO M B BBICOKOMOpPAJIbHBIX BOIMPOCAX >KU3HU
colyma, TPEOYIOIINX COTIEPEKUBAHUS U IPUHATHS KPEATUBHBIX U HEOPAUHAPHBIX PEIICHUM
B Mpo(heCCUOHABHON JIEATETLHOCTH U TTOBCETHEBHON JKU3HHU.

HccnenoBanne HampaBiieHO Ha jaocTtwkeHne llenm 4 yCcTOMYMBOrO pasBUTHS:
ObecnieueHue BCEOXBATHOIO U CIPABEUIMBOrO Ka4eCTBEHHOr0 00pa30BaHUs U MOOUIPEHUE
BO3MOKHOCTH 00Yy4YEHUS Ha MPOTSHKEHUU BCEH KU3HU TSI BCEX.
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APPLICATION OF ARTIFICIAL WEATHERING OF GRANITES TO STUDY THE
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This paper is devoted to the study of the problem of radioactive waste disposal using the
methods of oxygen isotope geochemistry of massifs in which it is planned to create burial sites

L[eJ'II)IO ,Z[aHHOfI pa6OTI>I ABJIACTCA OIPCACIICHUC TCMIICPATYPbI 3aKPLITUA KBapla IIO
H30TOITHOMY COCTaBY KHCJIOPOZa KPUCTAILIOB pa3HOro pasMepa. Temmepatypa 3akpbitus (Tc) —
3TO TeMIlepaTypa, P KOTOPOM MpeKpaIiaeTcss M30TOMHBIA OOMEH MHUHEpaia ¢ OCTaJbHBIMU
MHHCpPAJIaMU II0POAblI WU (1)JIIOI/IIIOM, OHa CBsd3aHa C pAAOM IIapaMCTpPOB, B TOM YHCIIC, CO
CKOPOCTBIO OCTBIBAHUS ITOPOALI. OTa CBI3b MOKHO BBIPA3UTb YPABHCHUCM, KOTOPOC HA3BIBAIOT
ypaBHeHueM JloacoHa:

E/R

—-ART%(Dy/a?)\ |’
( E(8T/580) )

rae a — pasMep 3epHa; A — dopma 3epHa; Do — xoaddumuent auddy3un HHTEPECYIOIIETo
M30TOMa Uik 31eMeHTa; 0T/ 3t — CKOpOCTh OCTHIBAHUSI TIOPO/IBI.
JlaHHO€ ypaBHEHHE IMO3BOJSET HAUTH CKOPOCTh OCTBHIBAHUS T'€OJIOTUYECKOTO OOBEKTa €CIIU
u3BecTHbl Tc, pazmepsl 3epeH W U@ y3UOHHBIE TapaMmeTphbl UIsl JTaHHOW HM30TOMHOM
CUCTEMBI UJIU DJIEMEHTA, B JJaHHOM MuHepaine. Kak mpaBuiio, oXJIakIeHHE T€0JIOTHUYeCKIX
00BEKTOB, OMpPENEICHHOE MO TeMIepaTypaM 3aKpbhITUS MHUHEPAJOB Pa3HbIX H30TOIHBIX
CUCTEM, COCTABIISIET IJIUTEIIbHBIN BPEMEHHON MHTEPBAJ — IECATKH M COTHU THICSY JIeT. [1]

Panee He MpOBOIMIIOCH UCCIIEIOBAHUN U30TOMHOIO COCTaBa KHCIOpOJa ¢ MPUMEHEHHEM
IIOKOBBIX TepenasoB Temreparypbl. Hamu HarpeB mopojsl mpoBOAWICS C MOMOIIbIO Ta30BO-
Bo3ymHOM ropenku (<900 °C), a oxmaxkaeHue — ¢ moMoIibio xuakoro azora (-190 °C). Kaxk
M0Ka3aja MpaKTHKa, JaHHBIM MOAX0/ 00ECTIEeUNBAET pa3pylIeHnEe MOPOabl (TPaHUTA) B TEUEHHUE
HECKOJIBKUX IUKIIOB HarpeBa-oxiaxaeHus. [lonmydeHHble MUHEpAThbHBIC 3€PHA UCTIOIE30BAIIUCH
IUISL OTIPE/ICTICHNS B HUX M30TOIHOTO COCTaBa KUCIOPOa.

Janaplii MeTon ObUI TMPUMEHEH Ui WM3Y4YeHUs OOpas3lOB T'PAHUTOB, OTOOPAHHBIX B

T. =
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npe/esiaX TPAaHUTHBIX TUTYTOHOB, KOTOPBIC IJIAHUPYETCS MCIIOJIB30BaTh I CO3JaHUS CTAHIIUI
saxoponenus PAQO. Usmepennsie Bennuunsl 6180 usmensiorcs ot 9.03 10 9.84%o B kpucTamiax
KBaplia pa3HOro pa3Mepa, 0TOOPaHHBIX U3 TPEX 00pa3loB IpaHUTOB (Tabdi. 1).
Tabnuya 1
H3zomonnwlil cocmas Kuciopooa Keapya u3y4eHHubix 00pa3yos

Hasanme obpasua | Coctas | Macca, mr. | Paguyc, mm | Tc | 8280
K-459.7-1a Qz 1,7 5 951 | 9,54
K-459.7-16 Qz 22 9,62
K-459.7-2 Qz 1,9 0,75 837 | 9,84
HK-21-34-1 Qz 2.4 9,31
K-21-34-2a Qz 16 3 997 | 9,25
K-21-34-26 Qz 1,7 9,45

A-11-06-9-1 Qz 14 2,5 945 | 9,55
A-11-06-9-1a | Qz 1.2 9,03
A-11-06-9-2 Qz 1,8 1,25 1009 | 9,36
A-11-06-9-2a Qz 1,6 9,42

Jlns  OONBIIMHCTBA KPUCTAIJIOB ObLIa MPOBEPEHAa WX OJHOPOJHOCTh, I YEro
IPOBOUIICS aHAJIU3 UX IIEHTPAILHBIX M KPAaeBbIX 30H. B kpaeBbIx 30Hax Beanuunbl 6180 umeror
OOJBIIMIA Pa3dpOC TO CPaBHEHUIO C IICHTPAJIbHBIMH, YTO YKa3blBaeT Ha AU(PHY3HOHHOE
ypaBHOBECIIIMBAHKWE 3€peH KBapla ¢ Ookpyxaromumu MuHepanamu (Puc. 1). Ha guarpamme
3aBUCUMOCTH T¢ OT pajinyca KpUCTANIOB HAHECEHBI JINHUU OJJMHAKOBBIX CKOPOCTEH OCThIBAHMS,
paccuMTaHHbIe MO ypaBHeHHIO J0coHa, U nody4yeHHble gaHHble (Puc. 2).

[TonyyeHHble JaHHBIE IMOKA3bIBAIOT, YTO YTO H3YYEHHBIE MOPOJbI OCTHIBAIA CO
ckopocthio okosio 10 000 rpaa/mmH. JIeT, BIOJIHE peajbHOW /i TPAaHUTHBIX MAaCCHBOB.
Otkionenne Touek oOpas3ioB K-459.7-la m A-11-06-9-2 oT KpWBOro OCTBHIBaHHS CO
ckopocthio 10 000 rpan/mMiH. JIeT, MO-BUIUMOMY, CBSI3aHO C HETOYHOW OIICHKOW pajauyca
KpuctamuioB. Bo3amoxkHo, uTo obpazerny A-11-06-9-2 sBiusercs o6i1oMKoM 0Oosiee KPYITHOTO
3epHa, a oopaszen K-459.7-1a conepxut mexanndeckue aeekTol. M3yueHHbIe TPaHUTHI, TO-
BUJIUMOMY, HE IMOJBEPrajiiCh MO3JHUM TEPMHUYECKHUM COOBITHUSM, 4YTO YKa3blBaeT Ha
BO3MOXKHYIO (DU3MYECKYIO OJTHOPOJHOCTH CTPOEHUS TUTyTOHOB.
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Puc. 1. H3omonnuwiii cocmas keapya:
1 — 6 yenmpanvuvix u 2 — 6 Kpaeswvix 30HaX KPUCMAILILOS.
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Puc. 2. I'pagux 3a6ucumocmu memnepamypoi 3aKpblmusi Om pamepa Kpucmaia
keapya. Pacuemnvie kpusvle - 015 ckopocmeti ocmuoiganus 100 000, 10 000 u 1000
2pao/Man. iem.

HCCJ’IC}IOB&HI/IC HammpaBJICHO Ha OOCTHMIKCHHC HGJ’II/I 15: 3aHII/ITa N BOCCTAHOBJICHUC
OKOCUCTEM CYyIIH, H CO)IGP'ICTBHG UX paduOHAJIbHOMY HMCIIOJIB30BAHUIO, palllOHAJIBbHOC
JIECOTONb30BaHue, OOphOa C OMYCTHIHMBAaHUEM, IMpeKpalleHhe M OOpalleHue BCHATh
mporiecca JAerpagaiiy 3eMellb U IpeKpalieHue mpoiecca yrpaTbl OnopazHooopasusi.
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In this work we synthesized new naphthalene based monomers to exclude nonbiodegradable
surfactants used in emulsion polymerization. We showed that copolymerization of new
monomers with styrene and isoprene is possible and latecies obtained are completely stable.
Usage of new monomers prevents waste waters pollution.

Hpo6neMa 3arpA3HCHHA CTOYHBIX BOJ OTXOAAMH XHMHUUYCCKOI'O IMPOU3BOJACTBA UMCECT
OTPOMHOC 3HAYCHHC B SKOJIOI'HH. B HOJIPIMGpHOfI IMPOMBINJICHHOCTH OJHHUM H3 IJIaBHBIX
3arpsi3HUTENICN CTOYHBIX BOJ SIBJIIOTCA TMOBEPXHOCTHO-akTUBHBIE BemniectBa (IIAB),
HCIIOJIB3YCEMBIC B IIPOHECCax BMYJILCI/IOHHoﬁ IMOJIUMCpHU3allu. O,IIHI/IM N3 TaKux
IIOBCPXHOCTHO-AKTUBHBIX BCIICCTB ABJIACTCA HeﬁKaHOH, INPOAYKT IMOJHUKOHACHCAIIUKU
HaTaTMHCYIB(OOKUCTOTHT U (OpMalbAeTUa, KOTOPBIM aKTHUBHO MPUMEHSETCS MpHU
IIOJTYUYCHHN CHHTCTHYCCKHX JIATCKCOB, KaK KOMIIOHCHT CMCCHU ITAB JJIA 06ecnequI/m
aneFaTHBHOﬁ YCT OMYMBOCTH JIATEKCHOM CUCTEMBI HA CcTaguu CUHTC3a, OTTOHKHX OCTATOYHOI'O
MOHOMEpA ¥ XpaHCHHUS.
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Jleiikanon o0OnagaeT XOpOIIEH pacTBOPUMOCTBIO B BOJAE U MPAKTUYECKU HE
MOJIBEpPraeTcsi OMOPa3NOKEHHUIO. SIBISETCS BBICOKOTOKCHYHBIM COCIUHEHHEM, AKTHBHO
3arps3HSAIONINM CTOYHBIE BOJBI B MECTAX XUMUYECKHUX TIPOU3BOJICTB.

B macrosimiee Bpemsi KOHIIEHTpalusl JEMKaHONAa B MPOMBIBHBIX M CTOYHBIX BOJAX
MPOMBIIIUIEHHBIX MTPOU3BOJCTB AMYJIbCHOHHBIX KaydyKOB U JTATEKCOB KOJIEOIEeTCs OT 2.5 /10
5.5 mr/n. Tlocne craguu ¢iaoTay Ha OYUCTHBIX COOPYXKEHUAX — OoT 1.25 mo 2.9 mr/m.

Hamu npemoxen cnoco® UCKITIOYUTH MONaaHue JIeHKaHoIa B CTOYHBIE BOABI. s
9TOTO OBLIM CHHTE3UPOBAHBI HOBBIE HAPTATMHCYIH(OCOAEPIKAIIIE MOHOMEPHI, CIIOCOOHBIE
K COTOJIMMEPH3AIMA C OCHOBHBIMH MOHOMEpPaMH, HCIIOJb3YEMBIMU TPU MPOMBIIICHHOM
MIPOU3BOJICTBE JTATEKCOB (CTUPOI, aKPHIIOHUTPHJI, H30IIPEH). BhITH H3y4eHbI TOBEPXHOCTHO-
aKTUBHBIC CBOWCTBA KaK JICHKAHOJIOB C PAa3IMYHOW CTEMEHBIO TMOJMKOHACHCAIINH, TaK U
HOBBIX MOHOMEPOB U OBUIO TIOKa3aHO TIOYTH TIOJHOE OTCYTCTBBIME COJICPIKAHUS
OnoHepazIaraeMbIX MPOU3BOIHBIX HA(TAIMHA B CTOUYHBIX BOJIAX.

[lpy w3yyeHMmm Tmporecca COMOJMMEpH3aluU  HadTaTMHCYIb(OCOaepKAIUX
MOHOMEPOB C OCHOBHBIMA MOHOMEpaMH, KOHEUHBIN JIATEKC OKa3bIBAJICS yCTONYMBHIM KaK Ha
CTaJlu¥ CUHTE3a, TaK U MPHU OTTOHKE OCTATOYHOTO MOHOMEpa M npu xpaneHuu. Koarymoma
He 00pa30BBIBAIOCK.

HccnenoBanue HanpasieHo Ha gocTmwkeHue Llenn 6: uncras Boga u canutapusi, Lemn
9: wWHAycTpHManwW3alWs, WHHOBAIlMM W WHpacTpykrypa, llemn 12: oTBeTcTBEeHHOE
noTpedieHre U POU3BOJICTBO.
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Every year the impact of man on the environment is becoming stronger. New enterprises are
being built, existing factories are being reconstructed, and concerns that have lost their
former scale are becoming unusable and subject to demolition. Because of this, the problem
arises of how to properly organize the process so that from the start of construction or
dismantling work, to the operation of the enterprise or the cessation of the existence of the
facility, there is no unnecessarily negative impact on the environment.

DKoJjornyeckas OLCHKa - JABJIACTCA OJHHUM U3 HauoOoJjee PacCIIpoCTPaHCHHBIX
HHCTPYMCHTOB COBPCMCHHOI'O 3KOJOTHYCCKOI'O PCTYJIIMPOBAHUA. Ee YCIIeX OCHOBAH Ha
IMAPOKOM IIPHU3HAHHUU (baKTa, qTo JICT4YC BBIABUTL MW IIPCAOTBPATHTL HCTATUBHBLIC
OKOJIOTHYCCKHUC ITOCIACACTBUA JCATCIBHOCTH HA CTAAUN INNIAHUPOBAHUA, YCM O6Hap}I)KI/ITB u
UCIIPABJISAITh UX HA CTaJUU OcyIiecTBieHus [1].

B Poccuiickoii @enepanuu TJIABHBIMU COCTABJISIONIMMHU 3KOJIOTUYECKOM OLIEHKHU
ABJIAKOTCA OILICHKa BOSI[CI‘/'ICTBI/ISI Ha OKpYXaromyro Ccpcay, IMIpoBOAMMASA HWHHIHWATOPOM
XO03SIMCTBEHHOM ACATCIIBbHOCTH, Hozmexcameﬁ OKCIICPTHU3C M IKOJIOTHYCCKAA OSKCIICPTH3a,
opraHusyemMasl 1 MpoBOAUMAS TOCYAapPCTBEHHBIMU NMPUPOJOOXPAHHBIMU OpraHaMu. Takou
moaxoJ IIoMoracrt 3(1)(1)GKTI/IBHO ONpCACIINTb U IIPCAOTBPATUTL BO3MOKHOC HCTATHUBHOC
BOS,Z[GfICTBHC INIAHUPYEMOI'O O6’beKTa, IIpu 3TOM pPACCMATPUBAIOTCA AJIBTCPHATUBHBIC
BapHaHThI UJIN XKC MOJIHBIA OTKa3 OT pealin3alnn, a TAKKC, YTO HC MaJIO BaXKHO, YUUTBIBACT
IIOXKCJIIaHHUA HC TOJIBKO IIPHUPOJOOXPAaHHBIX OpPraHoB, HO M HACCICHHA, KOTOPOC 6yz[eT
HaxXodUuTCA 1104 BO3MOKHBIM BIIMAHUEM O6’beKTa.

B nacTosiee BpeMs cucteMmy poccuiickoro 3akoHonaTtenbcTBa B oomactu OBOC u
AKOJIOTHUECKON dKcTepTu3bl (D) cocTaBsSIOT: 1iesieBo deaepanbHbii 3akoH O3 No 174-D3
ot 23.11.1995 "O6 skronoruueckoit sxcneptuse"” u psasn crarei 6azoporo 3akona PO @3 Ne 7-
®3 or 10.01.2002 r "OO oxpaHe OKpyXarollel NPUPOAHON Cpelbl", SBISIONIETOCA
(1)aKTI/I‘-IeCKI/I OCHOBaMu pOCCHﬁCKOFO 3KOJIOI'MYECKOI'0O 3aKOHOAATCJIbCTBA. ITomumo
denepalbHBIX 3aKOHOB JEWUCTBYET psAJ KOHKPETHU3UPYIOUIMX WX MOCTAaHOBJICHHN
[IpaBuTenbCTBA, a TAKKE HECKOIBKO IOMOJIHAOIMX yKa30B [Ipesnnenra PO.
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Ouenka Bo3zeiicTBUs Ha okpyxaromyto cpeay (OBOC) — mpoiecc KOMILTEKCHOM
OLICHKHA BO3JCUCTBUSA HA OKPYKAIOIIYIO Cpely IUIAHUPYEMOM XO3MCTBEHHOM WJIM HHOU
NEATEIIbHOCTH, B PE3YJIbTATE KOTOPOr0 NPUHUMAETCS PEHICHHE O €€ peaIn3alku.

[Ipouecc onieHKN TPOBOAUTCA HA OCHOBAHUU:

1. OIICHKU CYIIECTBYIOLIETO COCTOSIHUSI KOMIIOHEHTOB OKPY’KalOUIEH Cpelbl B panioHE
TJTAHUPOBAHUS ICSITEbHOCTH;

2. aHaJgu3a, OICHKU W Yy4yeTa NPOEKTHBIX PEIICHUH I BBISBICHUS HETaTUBHOTO
BO3JICUCTBUS HA OKPYXKAIOLIYIO CPEAY;

3. pa3paboTka MEpONpHUATHS 1O NPEAOTBPAIICHUI0 U CHIIKEHHUIO HETaTUBHOTO
BO3JCHCTBUS HAMEUAEMOU JEATEIBbHOCTH, a TAKKE€ PACCMOTPEHNE BO3ZMOKHBIX AJIbTEPHATHB
[2].

B mporniecce OBOC ki1toueBbIM 2JIEMEHTOM SIBIIIETCS UHPOPMUPOBAHKUE HACETICHUS O
HaMe4yaeMOM JESATEIbHOCTH M €€ BO3MOXXHOM BO3JCHCTBUM Ha OKPYXKAIOLIYIO CpEmdy.
JlenaeTcst 3TO ¢ LIeNbIO BBISBICHUS U yUeTa OOIIECTBEHHOTO MHEHU [3].

OmnuMm u3 pesynpratoB OBOC sBisieTcss onpeneneHne 3KOJIOTHYECKOrO0 PHUCKa
IUIAHUPYEMOM XO3AWCTBEHHOM WJIM HWHOWU JEATEIbHOCTH, OCHOBAaHHOE Ha BBIABICHHOU
YCTOMYMBOCTU MPUPOJHOU Cpellbl K BO3ACUCTBUSAM B Pa3IMYHBbIC MEPHUOMBI IKCILTyaTalluu
TUTAHUPYEMOTO 00BEKTA.

[Tpukazom Munnpupoast Poccun ot 01.12.2020 r. Ne 999, ycranoBieHns! TpeGoBaHUS
K MaTepuajgaM OI[EHKH BO3JICHCTBUS Ha OKPYKAIOILYIO CPETY, SIBJISIONIMXCA OCHOBAHUEM JIs
pa3paboTKH 000CHOBBIBAIOIIEH JOKYMEHTAIIUU TIO:

1) ar000it TaHHpyeMoi (HaMedaeMoi) XO3SMCTBEHHOW W HMHOM JeATEIbHOCTH, B
LEJIOM,

2) 00beKTaM rocyJapCTBEHHON IKOJIOTMYECKON IKCIIEPTHU3bI, B YACTHOCTH.

OBOC npumeHum:

— HE TOJbKO K OTHOIICHHSM, CBS3aHHBIM C pa3pabOTKOH 0OOCHOBBIBAIOIIEH
JOKYMEHTAIlMU M0 00bEKTaM roCy1apCTBEHHOM 3KOJOTHYECKOM IKCIIEPTHU3HI,

— HO U K OTHOILICHUSIM, CBS3aHHBIM C Pa3pabOTKOil 000CHOBBIBaIOIIEH JOKYMEHTAIUN
1o MHOM (JTr000i1) TUTaHupyeMol (HaMedaeMoil) X03sICTBEHHOM U MHOM JIeATeILHOCTH [2].

IlepBbIii 3Tan: YBenoMieHue, NpeiBapUTelibHAs OLIEHKA, COCTABICHUE

TEXHUUYECKOT0 3aJIlaHusl U UH(HOPMUPOBAHUE OOIIECTBEHHOCTH.

Bropoii 3tan: [IpoBeieHne ucCieq0BAHUN 110 OLIEHKE BO3ICUCTBHUS Ha OKPYKAOUTY IO
cpely W MOArOTOBKA MPEABAPUTEILHOIO BApMAaHTa MAaTEpPUAJIOB MO OLIEHKE BO3JEHCTBUS HA
OCHOBE TEXHHYECKOI0 3aJIaHusl, IPOIIEAIIEro 00IeCTBEHHbIE 00CYKAeHUS [2].

Tperuii 3Tam: IlpoBeaeHHe OOIMIECTBEHHBIX CIYIMIAHUM W OOCYXKIECHUW TIO
npeABapuTenbHOMy BapuaHTy wmatepuasioB OBOC u  moaroroBka OKOHYAaTEIbHBIX
MaTepuasoB.

[Tocneanum 3Tanom sBISETCA YTBEPKICHUE OKOHYATEIbHOTO BapMaHTAa MaTepUajioB
o OBOC u obecrieueHue ero JOCTYIMHOCTH st 001iecTBeHHOCTH [3].

B pamkax TpeGosanwuii, yTB. [Iprkazom Munnpuposst ot 01.12.2020 1. Ne 999,
YCTaHABJIMBAETCS HEOOXOAMMOCTh Pa3MENICHHsI YBEIOMIICHHUS O TIPOBEICHUT
OOIIECTBEHHBIX O0CYKIECHUI Ha 4-X YPOBHSIX:

a) Ha MyHUIUIIAJbHOM YPOBHE

0) Ha PETMOHAILHOM yPOBHE

B) Ha (hesepaTbHOM YPOBHE

') Ha OUITMATBPHOM CaiTe 3aKa3urKa (MCIOIIHUTETIS ), IPY HATUYUH.
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Takum oOpazom, 6iaroaaps npoueaype OBOC ocyiectBisieTcs: moadop
HaWIy4llIero crnoco0a peaqn3alnuy TOro WIK HHOTO OObEKTa HETraTUBHOI'O BO3JIEHCTBHUS, C
Y4E€TOM MHEHUS HE TOJBKO IKCIEPTOB, HO U I'PAXkIaHCKHX JIMII.

NccnenoBanne HanpasieHo Ha noctwkenue Llenn 9: ManycTpuanusanys, THHOBAIMU
1 uH(QpacTpyKTypa.
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The intra- and interannual dynamics of calculated dry deposition fluxes of sulfur oxides and
reduced nitrogen according to the data of the EANET Listvyanka station in the Lake Baikal
region in 2017-2021 has been presented and overviewed.

[IpencraBneHa u paccMOTpeHa BHYTPH- M MEKIOJIOBasl JUHAMHUKA pPAaCCUMTAHHBIX
BEJINYMH IMOTOKOB CYXHX BBINAJEHUN OKCHIOB CEPbl U BOCCTAHOBJIEHHOTO a30Ta MO JaHHBIM
Habmonenuii crannun EAHET JluctBsanka B pernone o3zepa baitkan B 2017-2021 rogax.

Cyxoe ocaxJeHue sBISETCA OJHUM K3 OCHOBHBIX MEXAHHU3MOB BBIBEICHHS
3arpsI3HSIONINX BEIIECTB M3 aTMOC(ephl, BIUSHUE KOTOPOTO YacTO HETOOIEHUBACTCS MpU
OLICHKE NTOTOKOB MOCTYIJICHUS 3arPsI3HEHUS B 3KOCUCTEMBI U MOKET IMPUBECTHU K UCKAKEHUIO
OLICHOK PHUCKOB [UIsl OKpY’Kawlleil cpenbl. B HayyHO-TPHUKIAAHOM AacHEeKTe€ BaXHOCTb
WCCIEOBAHUN CYXOr0 OCQXJEHUSI CTAaHOBUTCA OYEBMJIHOM, TaK KaKk IIpU OILICHKE
HKOJIOTHUECKHX TOCIIEACTBHI BEIOPOCOB B aTMOC(hEpy 3HAHUS O HUX MITU HEJIOCTATOYHBI, WU
OueHb HeompeaenaeHHbl. OAHUM M3 CIOCOOOB pEHICHHs 3TONW NPOOIEMbI SBISIOTCS
SMITUPUYECKUE pPaCUYeThl TIOTOKOB BBINMAJICHUA IO JAHHBIM HAOMIOMEHUH CTaHIIHHA
PETHMOHAIBPHOTO MOHHMTOPHUHTA 3arpsi3HeHus: atMocdepbl. CeTb MOHUTOPUHTA KHCIOTHBIX
BbinasieHnid B Bocrounoit Asuu (EAHET) neiictByer ¢ 1998 r. Ha Tepputopun 13 crpan
Asmnatckoro koHTHHEHTa. B Poccun nabmoaenus no nporpamme EAHET npoBoasTcs Ha 4
CTaHIIUAX, OJJHA U3 KOTOPBIX — pETHOHANbHAs cTaHIusl JINCTBSIHKA, pacloIoKeHa Ha Oepery
03. baiikan B rpanunax baiikanbckoil nmpupoaHoil teppuropuu [1]. lns oueHku oOmmx
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BBIMIAJICHUN KHUCIOTOOOPA3yIOMIMX BEUIECTB U3 aTMochephl MPOBOJISATCA PEryJspHBIC
HaOJIIOJIEHNs 3a COJAEpPKAHMEM HMX COEOUHEHUN B BO3Ayxe M ocankax. [IpuBeneHsl
pe3yabTaThl TMEPBBIX PACUETOB CYXUX BBIMAJCHUNW COEIMHEHUM Cephl M a30Ta ¢
WCIIOJIb30BAHMEM HAKAIUJIMBAEMBIX JAHHBIX M METOJa, PEKOMEHJyeMOro B Iporpamme
EAHET.

Pacuer cyxoro ocaxaeHusi pealu3yercs C HCHOJIb30BAHUEM «CKOPOCTU CYyXOIO
OCKJICHUS» ISl KaXKJIOTO U3 COSAMHEHUW MPU MapaMeTpu3alliu MPOILIECCOB BBIMAJACHHUS,
IIMPOKO NPUMEHSEMOW I OLECHKM BEJIMYMHBI MOTOKOB [2]. B pamMkax wuccienoBaHuit
EAHET 6bu10 MOATOTOBICHO CieNUATM3UpOBaHHOE MporpammHoe obecrnieuenue (I10) Ha
6aze makpocoB u Tabmuu MS Excel, peanusyromee meroauky pacuera «PykoBojacTsa mo
pacueTy moToka cyxoro ocaxaeHus B Boctounoit Azuu (mporpamma EAHET)». B kauecte
UCXOJHBIX JAaHHBIX JUIsl pacyeTa MCHOJb30BANMCH pe3yJbTaTbl HaAOMIOJEHUN 3a
KOHIIEHTpalMsIMHA coeAuHeHnil B Bo3ayxe Ha ctaHuuu EAHET JlucTBaHka U exeaHEBHBIE
JTAaHHBIE O METEOPOJOTUUECKUX MapaMeTpax ¢ Mereoctanuuu Mcrok Anrapsr 3a 2017-2021
ronel. Tak kak [1O peanusyet pacyeTsl ¢ marom B 1 yac, mo4acoBbi€ psijibl 3HAYCHUN ObUTH
MOATOTOBJICHBI TMYTEM HWHTEPIOJSIMA M aNlpOKCUMAIlid, B TOM 4YHCJE, C TMOMOIIBIO
MaTeMaTH4YeCKUX (POpMyJT ONMMHMCAHUS CYTOUYHOTO XOa METEOAIEMEHTOB.

[To nmanubiM 3a 2017, 2019 u 2021 rr. ObUIM TPOBEIEHBI pPacyeThl JJs MOJHBIX
«reo(U3nIecKux» JIeT (C HeMPEPHIBHBIM XOJIOJHBIM MEPHUOOM, HAYNHAIOIIUMCS B OKTSOpE
MPEABITYIIETO TO/a), paCCUNTaHHBIE 3HAUYCHUS OBUTH CTPYNIUPOBAHBI B MECSYHBIC MTOTOKH
CyXux BbInafieHnid. OTMeYaeTcsl 3HaUnuTeNbHAs BapUallis MECIYHBIX 3HAUCHUM KaK MEXTY
rogjamMu, Tak M B TedyeHue roaa. s morokoB cepHuctoro raza (SOz) MUHHUMAaJbHBIE
MecsuHble 3HaueHus cocTaBisioT 0,03-0,05 /M2, HabGmogasch yaiie B OJWH W3 JIETHHX
MecsileB (3HaueHus: OKTAOpsi-nekadbps 2018 r. He XapakTepHbl MO MOPAJKY BEITUYHHBI U
TpeOyroT yrouneHuit) (Puc. 1). Beicokue 3HaueHust motokoB SO» xapakTepHbI OOMbIIE s
3UMHHX MecsneB, coctauag oT 0,15 go 0,30 r/M?, 0gHAKO TOJ OT Tofa TaKue BETWYHHBI
MOTYT HaOJIOaThCs B OT/AEIbHBIE JETHUE Mecslbl. B 1eom Ha 00paboTaHHOM MaTtepuale
BBIPQKEHHOTO CE30HHOTO XOJla MOTOKOB CyXWX BbIMazeHuit SOz HE IpocMaTpUBaETCS.
N3meHeHne MoTOKOB CyXHMX BBINAJEHUHN CyIb()aTOB MPAKTUUYECKH CIIEAYET 3a U3MEHEHUEM
KOHLIEHTPALlUM 3TUX BEILIECTB B a3p030JsiX B Bo3ayxe [1].
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Puc. 1. [lomoku cyxux evinadenuti cepruucmozo 2aza (SO2)

Mecsunble notoku ammuaka (NHs) usmensitorca unrepsaine ot 0,004 (3uma-no3asss
ocenp) 10 0,06-0,07 r/m? (Maii-aBryct). B LenoM BHYTpPUTOZOBOE M3MEHEHHE CIEAYET 3a
XapaKTepoM IUKIOB Bereranuu B Bocrounoit CuOupu, WHOTJa HapyIIaeMbIX BIUSHUEM
noxkapoB (Puc. 2), ¢ mpeBbIIeHHEM TOTOKOB B TEIUIBIA TMEPHOJ TOJla MPHOIU3UTEIHHO
B 3pa3za. B Tabm. 1 mpencraBieHbl OOIIUE TOJOBBIE TOTOKH CYXHUX BBINMAJICHUA OKCHJIOB
cepsl (SO2 u SO4), coenunenuii BoccranoBieHHoro azota (NHsz u ammonus B aspozosnsx). [1o
pe3yabTaTaM OILIEHOK MOCTYIUICHHE Ha MOACTHIAIONIYIO0 MOBEPXHOCTh B pailOHE CTaHIUU
EAHET cepsl 1 a30Ta B BUJ€ ra30B 3HAUUTEIBHO IPEBBIIIAET CyXHUE OCAXICHUS UX B BUJIE
a’po30Jiei, TEM HE MEHEE, 3T OLEHKH MOTYT U3MEHSTHCS B TPaHUIIAX PETHOHA.
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Puc. 2. Ilomoku cyxux evinadenuti ammuarxa (NHz)
Tabnuya 1

T'0006bie usmeHeHUss HOMOKO08 CYXUX 8bINAOEHU

Ton | SOz | S(S02) | S04 | S(S04) z(é%?)’ Ton | NHs | N(NHs) | NHa | N(NHa) ';(('EHH?)’

2017|1,78| 0,89 |0,06| 0,02 45 12017|0,32| 0,26 | 0,02 | 0,02 15
2019|1,13| 0,56 |0,05| 0,02 34 12019|0,21| 0,18 |0,009| 0,007 24
2021(1,78| 0,89 [0,04| 0,01 75 ]2021|0/46| 0,38 |0,006| 0,005 84
Uccnenoranue BrimonaHeHo B pamkax HUOKTP AAAA-A20-120013190049-4 (ITnan
HUTP Pocrugpomera na 2023 r., 1. 4.4). YacTh pe3yibTaTOB IMOJIYYEHBI B paMKax TEMbI
rocyaapcTBeHHoro 3ananusi Mucrturyra reorpaguu PAH AAAA-A19-119022190172-5
(FMGE-2019-0004). Hampasieno Ha goctmxenue Llemu ycroiumBoro pasputus Nel3:
[TpunsaTre cpoyHbIXx Mep 10 60pPHOE C U3MEHEHHEM KITMMAaTa U €r0 TOCIeICTBUIMHU.
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Vanadium and its compounds are a valuable resource that has found many applications in
various industries (metallurgy, chemical synthesis). To solve the problems of irrational use
of resources and damage to the environment, it is necessary to organize a system for
processing various vanadium-containing waste. This paper presents data on the evaluation
of the efficiency of vanadium extraction from spent vanadium catalysts by sulfuric acid
leaching. It has been established that the use of 10 — 40% solutions of sulfuric acids allows
the extraction of vanadium compounds from spent catalysts with an efficiency of 90 — 99%,
respectively.

CepHaﬂ KHUCJIOTA - BaXHEMIIHUM KOMIIOHEHT IJs1 IIPOU3BOACTBA MHUHCPAJIbHBIX
y,Z[06peHI/II71, OKCTPAKOUOHHBIX KHCJIOT, AJII CMHTC3a OPraHUYCCKHX COQI[I/IH@HI/IVI U Opyrux
ueﬂeﬁ. I/ICXOI[HLIM ChIPbCM JIA IIPOU3BOACTBA KHCJIOTBI CIIYKUT CCpa WM CCPOBOIOPOA
(Knayc-niporiecc), ¢ mocieayromeM OOKHTOM IS MOJYyYeHUs] TUOKCHIA cepbl. BakHbIM
3TAIoM MPOU3BOACTBA KUCIOTHI ABJIsIeTCsl okucaeHue okcua cepsl (1V) no oxcuna (V). Us-
3d BBICOKOI'O 3HAYCHUA SHCPIMU aKTHUBALIUKU PCAKIIUA OOBIYHOT'O OKHCJIEHHUS JAUOKCHIa CCPhbL
HEBO3MOJKHA JIaXKe TIPH 0YCHBb BBHICOKOU TemmepaType. s pereHus JaHHOM MpoOieMbl yKe
HECKOJIBKO ,Z[GCSITI/IJIGTI/Iﬁ HCIIOJIB3YIOT KaTaJlu3aTOPbl HAa OCHOBC IICHTAOKCHIA BaHAIWsA
(V20s). Peaknus momyuenus SO3 MpoTeKaeT B KOHTAKTHOM aIllapaTte ¢ HECKOJIbKHMHU CIIOSIMU
karaimsaTtopa [1]. bonee 90% cepHOli KMCIIOTBHI MPOU3BOJUMOM IO BCEMY MHUPY MOJIy4arOT
KOHTAKTHBIM CIIOCOOOM C HMCIIOJIb30BAHUEM BaHAAUCBLIX KAaTaJIN3aTOPOB.

IIo wucreuenuto CpoOKa CJ'IY)K6BI KaTajiu3aTopa IIPpOUCXOIUT CHHIKCHUC CTO0
KaTaJIUTUYECKOM aKTHBHOCTH 3a CUET HAKOIUICHMS KOHTAKTHBIX A00B (TH)KeJILIX MCTAJlJIIOB,
CIIOKHBIX OpPraHMYECKUX COCJMHEHUW u 1p.) u ancopbmuu SOz HA TOBEPXHOCTH
Katanusartopa. [lomuMo oTpaBiieHHs KaTanu3aropa B MPOLECCE MPOU3BOACTBA MPOUCXOIUT
TEXHOJIOTUYECKUN YHOC YAaCTHI] KaTajlu3aTropa 3a CYeT UCTUPAHUS WIH B (opMme JeTydnx
coenquHeHUH [2]. JlaHHBINA TIpoliece SABISIETCS OCHOBHBIM HEJIOCTATKOM KOHTAaKTHOTO CIIOCco0a,
u TpeOyeT peryimsipHOW 3aMeHbl Karanu3atopoB. OTpaboTaHHBIE KaTaJIU3aTOPHI
pa3MEIIAaTC HAa CHELUAIU3UPOBAHHBIX IIOJUIOHAX HAa TEPPUTOPUM ITPOMBILIIEHHON
IUIOIIAaAKN U OKa3bIBAOT HETATUBHOC BIIMAHHUC HAa OKPYKAIOMIYIO CPCAY 3a CUCT MOCTYIIIICHHU A
B OKPY’KAIOIIYIO CPEY Pa3IHuHbIX (JOPM BaHAIUA.

B nanHOl cTarhe paccMOTpPEH MPOLECC W3BJICUEHUS BaHAIMS U3 OTPaOOTaHHBIX

150



Cexknus «Okpy:kapmas cpeaa M yCcToi4nBoe pa3BuTHE»

BaHAJIMEBBIX Karanu3atopoB (naiee - OBK) MeTonoM CEepHOKHCIOTHOTO BBIIIECIAYUBAHMUS.
[Tomumo sxoHOMHUYECKOTO 3 PekTa, mpuMeHeHue nporeccos pereHepaunn OBK no3soaut
CYIIECTBEHHO  MHUHHMHU3HMPOBATH  KOJUYECTBO  Pa3MEIIAEMbIX  BBICOKOTOKCHYHBIX
BaHaUICOJIEPKALIUX OTXOAOB (KaHLIEPOTeHbI, OOIIE SIIOBUTHIE), a IJIABHOE CHENATh €llle
OJIMH IIar K OCYIIECTBJICHUIO KoHIenuuu «Zero Waste» B pamkax peanu3aiii 3KOHOMUKH
3aMKHYTOro nuknia [3].

KitoueBoll 1ebI0 TaHHOTO HCCIEI0BAaHUS SBJSIETCS OLICHKA CTENEHU W3BJICUEHUS
coequHeHnit BaHagua u3 OBK mnpu ucnonb30BaHMM CEpHOM KHCIOTHI B KayeCTBE
BBIIIEIAYMBAIOLIET0 areHra. VccienoBaHue XMMHUYECKOIO COCTaBa MCXOAHOTO (TBEPIOTO)
OBK mnpoBoguianm MeTOAOM peHTreHO(IOypeCleHTHOTO aHanu3a. [ mnpoBeneHus
AKCIIEpUMEHTa ObUIM MPUTOTOBJIEHBI PACTBOPBI CEPHOM KUCHOTHI ¢ KOHIEeHTpauusaMu 10%,
20%, 40% no macce. CoorHomenue OBK: kucnora npuaumanu 1:50, npu temmneparype
KHUIIEHUSI COOTBETCTBYIOIIETO pacTBOPA KUCIOTHI, & BpeMsl IIpollecca YCTaHaBIMBAIU PaBHOE
2,5 gaca. Ot6op npo6 s ananu3a npousBoawan kaxasie 30 munyT. CoaepikaHue BaHa U
B OTOOpaHHBIX (OKMJIKHUX) mpobax OnpeAesieTCs dboToMeTpUUECKUM
dhochopHoBOIBGpamaTHEIM MeTO10M B cooTBeTcTBUU ¢ [[OCT 4657.13-96.

Ha mnepBoM »srame »skcnepuMeHTOB Obul HccienoBaH coctaB oOpasua OBK
OTOOpaHHOTO HAa METAUIypPrUYeCKOM TMPEANpUATUUA YpalnbCckod obmactu. JlaHHble MO
xuMmuueckoMy cocraBy oOpasua OBK npusenens! B Tabn. 1.

Tabauya 1

Xumuueckuti cocmas Kamaniusamopa
DJieMeHT C 0] Na | Al Si S K |V | Fe
Copepxanne, % | 5,61 | 51,64 | 1,04 | 3,11 | 21,93 | 7,6 | 6,03 | 2,9 | 0,68

W3 nannpix Tabm. 1 BUAHO, 4TO B OTpabOTaHHBIX BaHAJAMEBBIX KaTallM3aToOpax
conepxkutrcs 10 2,9% Banaaus. Taike B HeOoibmux konudectBax B OBK mpucyrcTBytor
KeJle30, ATFIOMUHUM, KOTOPbIE MOTYT MOITYTHO U3BJIEKATHCS.

3aBUCMMOCTH CTENEHH H3BICUEHHs] COCIMHEHUN BaHaIWs OT BPEMEHHU Ipollecca
BoienaunBanuss OBK u konuentpamuu cepuoit kuciotsl (10, 20, 40%) npuBeneHsl Ha
rpaduke (puc. 1). Jnsg cpaBHeHUsS dSPGEKTUBHOCTH W3BICUEHUS HCIOJIb3yeTCs

JAUCTUIIIIMPpOBAaHHAA BOJA.
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Puc. 1. 3asucumocmo cmenenu uzgneuenuss om gpemenu bluyenayusanus
CormnacHo »3KCHepUMEHTAJIbHBIM JaHHBIM (puc. 1), camasi BBICOKas CTENEHb
u3BieueHus Banaaus (99%) nocruraercs npu BoimenaunBanuu 40%-oil kuciaoroi uepes 2,5
yaca, a cimyctd 1,5 yaca gocrturaercs crenedb uspneueHus 87%. [lpu ucnons3oBanuu 10% u
20%-Hoi1 yepe3 2,5 yaca AOCTUTAETCS JOCTATOYHO BBICOKAas CTEreHb u3BiedeHus: 90% u
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96,5% COOTBETCTBEHHO.

Takum 00pa3om, B IENSX SKOHOMHUU KHUCIJIOTHI, 11eJIeco00pa3Ho ucmoiab3oBath 10%
pactBop H2SO4. OiHaKO, ¢ TOUKH 3pEHUSI CHUKCHHSI YHEPro3aTpaT Hanbosiee 1enecoodpa3Ho
ucrnonb3oBath 40%-HbII pacTBOp CEpPHOM KUCIOTHI, TaKk Kak cmycTs 1,5 daca cTeneHb
n3BiedeHus gocrturaer 90 %, 4To comoctaBUMO ¢ pe3ynbTaTaMu BeinienaunBanHus 10%-oun
KHCIIOTON uepe3 2,5 yaca. BbiOOp KOHUEHTpaluu KUCIOTHI OyJIeT CKOPPEKTUPOBAH MpHU
OIpe/IeICHNH MEXaHW3Ma BBIIEJICHUS U MEPEYUCTKU COEIMHEHUN BaHAIusl U3 PacTBOPOB
(ocaxneHue, MOHHBIM oOMeH M mp.). JlaHHas pabora HampaBieHa Ha JIOCTHKEHUS IIENIU
ycToiuuBoro pa3Butus Nel2: «OTBeTcTBEHHOE OTPEOIEHNE U TIPOU3BOJICTBOY.
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In this work, the vapor pressure of liquid complex NP-fertilizers obtained on the basis of a
mixture of wet-process phosphoric and nitric acids was studied. The vapor pressure of liquid
complex NP fertilizers was studied using a laboratory setup. Changes in the vapor pressure
were determined depending on the temperature in the range from 293 to 343 K and the ratios
N:POs=1:05 1:0.7, and 1 : 1. The saturated vapor pressure of the studied liquid
complex fertilizers in the range of 293-343K is 1.68-19.77 kPa. Established indicators, which
indicates their low volatility in the hot climate of Central Asia.

[Tocnennee Bpemsi kuakue kKomruiekcHble yaoOpenus (JKKY) Haxomst mmpoxoe
IIPUMCHCHUC B CCIbCKOM XO3511>'ICTBC, 0COOEHHO B KIMMATHYECKHUX 30HAX C KOPOTKHUM
BETETAI[MOHHBIM TiepuofoM. [IpuMeHeHUs KHIKHX yJAOOpEHHUH B CEIbCKOM XO3SHCTBE
MOKHO TIOJIHOCTBIHO MCXAHU3UPOBATH, TMUTATCIBHBIC BCUICCTBA PpPaACHPCACIAIOTCSA B
IIOYBEHHOM CJIO€ 0oee PaBHOMCPHO a TaKXXC HMCCTCA BO3MOXHOCTH PACTBOPCHUH U
COBMECCTHOI'O BHECCHUH Fep6I/II_II/II[OB, HWHCCKTUIIUJI0B, MUKPOIJIECMCHTOB, POCTOBBIX BCIICCTB
u np. Kpome toro, )KKY MoxkHO mogy4uTh npakTudecku u3 GochOpHON KHUCIOTHI JH0O0Tr0
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KayecTBa.

B paGote [1] n3yuden nponecc nonydeHus KuaAkux KomiuiekcHeIx NP-ynobpenuit u3
CMECH S3KCTPAaKIIMOHHON (ocPOopHOM KHCIOTHI M a30THOW KHCIOTHL. Heirpanusammio
MPOBOAWIIN ra3000pa3HeiM ammuakom (1o pH = 4.5; 5.5 u 6.5) u nonydyen NP-yno6penuu
pazmnuHbIX Mapok (N :P20s =1:0.5,1:0.7wu 1 : 1). OnpeneneHbl cOCTaBbl M TEMITEPATYPHI
Kpuctamm3anuu kommnoszunuii. Tak, mapka npoaykra N : P =1 : 1 mpu pH 6.5 conepxur
12.26% a3ota, 8.51% P20s06m. B HEM P20sycs. : P20506m. = 99.29%, a P20sgomn. : P20506m. =
93.89% u Temmeparypa KpucTaLIM3aIuu coctaBuia -12.9 °C.

B paGote [2] wuByueHBl pPEOJOTUYECKHE CBOMCTBA JKUIKUX KOMIUIEKCHBIX NP-
yA0OpeHui, MOTYyYEHHBIX Ha OCHOBE CMECH AKCTPAKLIMOHHON (POCPOPHOI U a30THOM KUCIIOT.
[TokazaHo, 4yTo BO BCeX Cly4asX MOJy4YeHHbIE YIOOPEHHMs SIBISIOTCS KHIKOTEKy4He, UX
IJIOTHOCTH He npeBbimacet 1.28 r/cm?, a Baskocts — 6.61 cll3.

Lenpro nanHO#l paboTe sBisieTcst ompezeneHue ympyroctu napoB Haja KKY
OCYILECTBJISUIA TMHAMUYECKUM METOJOM B MHTEpBase Temmepartyp 293-343 K.

Tabnuya 1
Ynpyeocmo naposé azomaghocghopcooepocawux yoobpenuii na ocnoge DK u azomuoi
KUCTIONbl
Ne | pH Mif)coofoe Bun ypaBuenus | [laBnenue napos (I1a) mpu remneparype, K
N : P2Os 'gP=A-B/T 293 | 303 | 313 | 323 | 333 | 343
1 1:05 IgP=7.744-1920/T | 1.45 | 2.51 | 419 | 6.78 | 10.66 | 16.31
2 |45| 1:0.7 |IgP=9.105-2460/T | 0.71 | 1.33 | 241 | 4.19 | 7.04 | 11.49
3 1:1 IgP=8.516-2261/T | 0.34 | 0.70 | 1.35 | 252 | 454 | 7.88
4 1:05 | 1gP=7.843-1959/T | 3.39 | 5.24 | 7.89 | 11.57 | 16.59 | 23.29
5]55| 1:0.7 |IgP=7.987-2001/T | 2.72 | 4.30 | 6.59 | 9.84 | 14.34 | 20.45
6 1:1 IgP=8.004-1999/T | 0.71 | 1.34 | 2.44 | 428 | 7.25 | 11.92
7 1:05 | 1gP=8.287-2097/T | 1.79 | 3.08 | 5.13 | 8.27 | 12.95 | 19.77
8 /65| 1:0.7 |IgP=7.987-2001/T | 1.70 | 2.91 | 4.81 | 7.72 | 12.04 | 18.30
9 1:1 IgP=8.004-1999/T | 1.68 | 2.86 | 4.69 | 7.45 | 11.53 | 17.39

MeTo/ioM HaWMEHBIIUX KBaJApPaTOB OBLIM pacCUMTaHbl KOHCTaHTHI A u B ¢
ucnoiib3oBanueM ypaBHenus Kinanzyca-Kialinepona v BbIBEZICHbI SMITUPUUECKHUE YPAaBHEHUS
JUIS OTIpEe/IeTICHUS! TaBJICHUS HACBIIICHHBIX MapoB HaJ pacTBopamu[3]. U3MeHeHue ynpyroctb
napoB Bcex Mapok JKKY npuenens! B Tabnuia.

N3 T1abn. BuaHo, utro 3HaueHuss A u B B pH=6,5 3aBucumMoct OT BECOBOTO
cootHommenus N:P>Os komeGmrorcs B mpenemax 8,287-2097, 7,987-2001, u 8,004-1999
COOTBETCTBEHHO. YIPYrocTh MapoB BOJBI HAJ KUIKUMU yIOOPEHUSMHU OINpeAeNnsieTcs B
MEPBYIO OYEPEe]lb, TEMIIEPATYPOIi U COJIEBON Maccoi pacTBOPOB.

[Tokazano, uto yBenuueHue koHmeHtpaiuu P,Os mo otHomenuto k N npuBoaut k
3aMETHOMY IIOBBILIEHUIO YIPYIOCTU IapoOB, BCIEJICTBUE BO3pACTaHUS MacCOBOM J10JIH
ceobonuoit Boabl B JKKY. HaumbGonee peskoe Bospactanue naBieHusi mapa Haa JKKY
HaOo1aeTcs Mpu MoBbImieHn: TemrepaTypsl ¢ 323K u Boine. J[aBieHrne HACHIIEHHBIX
napoB, uzyudaeMmbix JKKY B unrepBane 293-343K cocraBiaser 1,68-19,77 klla, uro
CBUJIETENICTBYET O MAJION MX JIETY4ECTH B YCIOBHSX kKapkoro kiuMata LleHTpanbHoit A3uu.
3TO MO3BOJISIET ClIENATh BBIBOJI O TOM, UYTO MPU MAKCUMAJILHBIX TEMIIepaTypax XpaHeHHs 10
40°C, momyuaemble xunkue NP-ymoOpenust o0manaioT MEHBIIEH JIETYy4eCThIO U MOTYT
XPaHUTHCS JITUTEIBHOE BpeMs 0e3 M3MEHEHHs CBOMX (PU3HKO-XMMHUYECKUX CBOMCTB. OHU B
JAJIbHEWIIEM CIYKUTh 0a3uMCHOM cycneH3ueil misi monydeHus cycrneHaupoBaHHbix NPK-
ya00peHuii ¢ 100aBKOW KaTMHHBIX KOMIIOHEHTOB.
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Radioactive waste can pose a great danger for a long time. Proper handling and disposal of
High-Level Wastes is one of the important tasks in the field of sustainable development

ATOMHAas1 HEpPreTUKa SIBISETCS OJHUM U3 BEAYILIUX BUJIOB SHEPreTHKU. Cepbe3HbIM
€€ HEJIOCTaTKOM SIBJISeTCS 00pa3oBaHUE PAJMOAKTUBHBIX OTXOJI0OB, MpobIeMa 3aXOPOHEHHUs
KOTOPBIX CTOUT OYEHb OCTPO. B cBsA3M ¢ ocobeHHOocTsAMU cocTaBa PanmoaktuBHbIX OTX0/10B
(PAO), onu TpeOyroT ocoboro obpamenus. PAO mpencTaBisitoT Cepbe3Hy0 Yrpo3y s
OKpY Karoliei cpesibl U 310pOBbs Jtoiel 1 6uochepbl — PaAMOHYKIUABI MOTYT MIPUBOAUTD
K pa3pylICHUIO KIETOK, TKAHEeW W OpPTraHoB, 32 KOTOPBIMU clieqyeT rubensb opranu3mos [1].
HaunbGomnbiryto onacHOCTb MPEACTaBIISIOT OTXO/IbI ¢ BEICOKOM akTUBHOCTHIO (BAQO), B cBsI3U C
4YeM K 3TOMY BUAY yJlieJeHO oco0oe BHUMaHHe. B cBs3u ¢ Tem, yto mo Hopmam MATATO
NO/I3€MHOE 3aXOpOHEeHHe )KUIKNX BAO cunTaercs HEIOMyCTUMBIM. B CBSI3U ¢ 3TUM XKuaKue
BAO mnepen 3axopoHEHHEM OJDKHBI OBITH OTBepKAeHBI [2]. s 3TOro mcmosb3yercs
TexHoyorusi orBepxacHuss BAO B maTpuily-koHCepBaHT. TakuM oOpa3oM paJuOHYKIIUIbI
MMMOOUITU3YIOTCS, BCTPAUBASICh B €r0 CTPYKTYpY. biaronaps sToMy BeliecTBO-KOHCEPBAHT
MPENSATCTBYET BBIXOAY pPAJAHMOAKTUBHOIO BEMIECTBa B OKpyxatouryto cpeay [3]. Ilocne
3aXOpOHEHHS B TITyOOKOM MOJI36MHOM XPaHUIIHUIIE, 0€30MaCHOCTD 3aKITIOYCHHBIX B MATPHILY
BAO o6ecnieunBaer cucrema mHxkeHepHbIX OapbepoB (CUB). [Tomumo HemocpencTBEHHO
KOHCEPBUPYIOIIUX MaTpUIl BaxXHBIM 351eMeHToM CUDB saBnstoTcsi 6EHTOHUTOBBIE TJIUHBI, UX
UCIOJIb30BaHUE OOYCIIOBJICHO HU3KOW BOJOMPOHUIIAEMOCTHIO, TUIACTUYHOCTHIO, OOJIagaeTr
BBICOKOM CITOCOOHOCTHIO cOPOMpPOBaTh paaroHyKIuAbl. K TOMy jxe OEHTOHUT pazOyxaer mpu
KOHTaKTe C MOJ3EMHBIMH BOJIaMU MU CIIOCOOEH 3aledaThiBaTh TPEIIMHBI BO BMEHIAIONINX
nopoaax. IMeHHo moatomy Oydep u3 OEHTOHUTOBBIX TJIMH CUYUTACTCS ONMTUMAJBLHBIM IS
TuX 1eneil [4]. B kauecTBe KOHCEpBAHTA MCHOJB3YIOTCS pa3IW4HbIE BUIbI BEIIECTB, HO
OJHUMH M3 CaMbIX [IEPEIOBBIX CUHUTAKOTCS CTEKJIOMATpULBl — B  OCHOBHOM
aIFOMOCHIIMKaTHBIE 00 60opodocharubie. OHM 00pa3zylOTCs B pe3ylbTaTe JA00aBICHUS K
PAO creknooOpa3yomux 53JIE€MEHTOB U MOCIHEAYIOMIMHA MPOLEcC BUTPHU(PHUKAINH.
OCHOBHBIMH TIPEMMYIIIECTBAMU 3TOTO CIOCO0A SIBIAETCA CTAaOWIbHAs MMMOOWMIIM3ALUs
PaIMOHYKIMAOB B CTEKJIOMATpPULE, a TAaKXKE HMX BBICOKas XHMHUYECKAss U TEepMUUYECKas
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CTOMKOCTh, a TakXK€ YCTOMYMBOCTh K BBIIICIIAYMBAHUIO, YTO SBJISIETCS OYECHb BAKHOU
XapaKTepUCTUKON IPU KOHTAKTE MaTepualia ¢ OJ3EMHBIMU BOoaMH [5].

JIyis cuHTe3a CTeKsIa MCIOJIb30Bajiach MuxTa coctaBa (Macc. %): 0.613 SrCO3, 1.721
ZrOz, 1.577 MoOs3, 1.488 CsNOs, 0.754 BaO, 0.717 La.0s3, 2.868 Nd>03, 0.359 UO, 2.151
CeOg, 32.697 SiO2, 18.334 H3BOs, 4.964 Li>COs, 1.721 Al2Os, 26.345 NaNOs, 1.721 CaO,
1.434 Fe;03, 0.359 NiO, 0.359 Cr20s. Ilopomku CTEKI000pa3yIOIMIMX 3JIEMEHTOB U
MMUTATOPOB  AKTUHUJHBIX COCAMHEHUN TOTOBWIHCH OTACIBHO UM  CMEIIUBAIHCH
HEMOCPEICTBEHHO Tiepel 3kcriepumeHToM. CunTe3 npoBogwicsa npu 1150 °C B teuenue 2
gacoB. Omxur nposommics mnpu Ttemmeparype 400450 °C B teuenne 1—2 wyacos.
[TonydyeHHble 00pa3ipl CTEKJAa M3y4YaJuCh HA CKAHHMPYIOIIEM 3JEKTPOHHOM MHKPOCKOIIE
JSM-5610lv, ocnamennom 3JIC cmnektpomerpoM. B cocraB cTekia TOMHUMO
HETMOCPECTBEHHO cTekiooOpasyromux smementoB (Si, Al, Ca, Na, Fe) Ob1 BkiItOuCH
UMUTATOp paaroHyKIua0B N, KOTOpBIA SIBISETCS OJHHM W3 OCHOBHBIX KOMIIOHEHTOB
penxoszemenbHOM dpakuun BAO, 1 1OMOTHUTENBHBIC JIEMEHTHI, KOTOPBIE MOTYT TOMACTh B
coctaB BAO mnpu mepepaboTke TOIMIUBHBIX cOOpOK. BrIlenaunBanue NpOBOIUIIOCH B
TUTAaHOBOM aBTOKJaBe npu 90°C B TeueHnue 14 cyTok ¢ moHOM 3aMeHO0# pacTBopa yepes 1, 3
u 10 cyrok. B KoHIle Kaxaoro MHTEpBaja MPOUCXOIWIT OTOOp MpoO Al ompesesieHus
COJIep’KaHus JIEMEHTOB, BXOJMBIINX B cOCTaB MaTpullbl. [lociie kaxaoi 3aMeHbl pacTBOP
buabTpOBaJCS Yepe3 MeMOpaHbl € MOCIeI0BATENbHO YMEHbIIAIOMIMMCS pa3MepoM mop: 450
u 25 um. Yabrpadunsrpanus yepe3 MeMOpaHbl C pa3MepamMu op MeHee 1| MKM MpoBOIMIach
Ha yctaHoBke Ha yctaHoBke KP 47 S, Steriltech Corporation, coeiMHEHHON € BaKyyMHBIM
HacocoM. [[s ompeneneHusi colep:KaHus 3JIEMEHTOB HCIOJIb30BaJIMCh METO/AbI aTOMHOM
SMHUCCUOHHON CHEKTPOCKONUU C HMHIYKTHBHO CBsi3aHHOW masmon (AES-MS) u macc-
CIEKTPOCKOIUU ¢ MHAYKTUBHO CBs3aHHO# 1uiasmoii (ICP-MS). MMuTatopbl KOMIIOHEHTOB
BAO (xak pagMOHYKJIHMJIOB, TaK ©  CONYTCTBYIOIIMX  HEPAJUOAKTHUBHBIX U
c1a00paIMOAKTUBHBIX 3JE€MEHTOB) MO WX WHTEHCHUBHOCTH IEpexofa B PacTBOP MOXKHO
YCIIOBHO pa3/IeuTh Ha 3 rpymisl: Xxopouio pactBopumeie (Na, Ca, Mo), cnabopacTBopuMbIe
(La, Ce, Nd) u npomexytounsie (Sr, U, Zr). XopoIi1o pacTBOPUMBIE 3JIEMEHTHI HE 00pa3yIoT
B pacTBOpE 3HAUUTENBHYIO KOJUIOMAHYIO (pakivio, Ci1abopacTBOPUMBIE 3IIEMEHTHI,
ClIyKalllie UMUTATOPAMH aKTUHUOB, B 3HAUMUTEIHHOW CTENEHU COJAEpKaTcs B PacTBOpE B
KOJUTOMIHOM  ¢opMe. MOXKHO  MNPEANONOKUTh, UYTO (POPMUPOBAHHE  KOJUIOUIOB
OCYIIECTBIISIETCS YK€ MIPH PaCIIUPEHUU BIITyOb T€IEBOTO CIIOSI, U OCTYIUIEHUE KOJIJIOUTHBIX
YaCTHII, COJCPKAIINX PEAKO3EMENIbHBIE JIEMEHTHI B PAaCTBOP, MPOUCXOIUT JIMIIB MO MEpPE
PacTBOPEHUS T'eJIEBOTO CIIOsI, KOTOPBI MEXaHUYECKH 3aJIeP>KUBAET YACTHIIBL.

UccnenoBanue HampaBieHo Ha poctwxkenue Llenm 7: OOecriedeHue BceoOIero
J0CTyTa K HEAOPOTUM, HAJICKHBIM, YCTOWYMBBIM U COBPEMEHHBIM UCTOYHUKAM DHEPTHH IS
BCeX, a Takke 1enu 15: CoxpaHeHue 3KOCUCTEM CYIIIU.
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N3yueHne IKU3HENEATEIbHOCTH JIEPEBBEB M KYCTAPHUKOB B  T'OPOJCKOM
UHGPACTPYKType SBISIETCS aKTyaJbHOM 3a/1auel, MOCKOJIbKY PACTEHHSI BBIIOIHSIOT BaXKHbIE
CaHUTApHO-TUTMEHUYECKHEe U AcTeThdeckue (yHkuud. Ha maHHBII MOMEHT B rpaHHIax
ropoaa MocCKBbI pacnosnoxeHo okojo 40 JIeCHBIX MacCUBOB, KOTOPbIE 3aHUMAIOT IIPUMEPHO
12% Teppuropun meranonuca. I3 HUX cocHsku cocTaBisoT 21%, a enpHuKU Beero 2% [ 1,2].
Bbimu u3yudeHsl cBEICHUS O COCTOSIHUM U PAaCIpOCTPAHEHUH PA3JIMYHbIX BUJIOB XBOMHBIX Ha
Tepputopun MOCKBBI. XBOWHBIE TOPOJBI SIBISAIOTCS HauOoJiee UYYyBCTBUTEIBHBIMU K
OTPHULIATENILHBIM BO3/ICUCTBUSIM OKPYIKAIOIIEH CPE/Ibl, B CBSI3U C UEM, B TOPOJE TPOU3PACTAET
HEOOJIBIIIOE KOJMYECTBO XBOWHBIX pacTeHuil [3-5]. CocTosiHMe XBOWHBIX pAcTCHUN Ha
TEPPUTOPHUH METAIIOINCA MOYKHO Ha3BaTh HEYIOBJIETBOPUTEIBHBIM, TAK KaK Ha OOJIBIIIMHCTBE
pacTeHui MOYKHO HaOIIOAATh MOBPEXKICHUS PA3TUYHON ITUMOJIOTHH.
boun  ocraBneHbl TAaOIMIBI C KAuYeCTBEHHBIMU XapaKTEPUCTUKAMU COCTOSIHHS
XBOMHBIX pacTeHnii Ha ocHoBe «[lpaBui cozmaHus, colaepKaHUsT U OXpaHbl 3E€JIEHBIX
HacaxxaeHui ropoaa MockBel», uzgaHHble [IpaButensctBoM MockBsl, JlemaprameHTOM
MIPUPOJIOTIOIB30BAHUSA U OXpaHbl OKpykatouiei cpeasl ropoga Mockssl [6]. IIpoBeneHHbII
aHaJIM3 JAaHHBIX O COCTOSSHUM M PacHpOCTPAaHEHUWU PA3IUYHBIX BHJAOB XBOWHBIX Ha
TeppuTOpud MOCKBBI IOKa3aJl, YTO CPEU TOPOJCKUX HACAKICHUN IOMUHUPYIOT HECKOJIBKO
BHUIO0B, KOTOPLIC ABJIAIOTCA HC YCTOP'I‘{PIBBIMH K ’)KU3HHU B FOpO,Z[CKOﬁ cpeac.
JlanHas paboTa cBs3aHa C JOCTHIKCHUSMH CJICTYIOIINX IEIeH YCTONIMBOTO pa3BUTHS:
1. Iens 3: Xoporee 310pOBbE U OJIArOTIONyYHE
2. Henw 11: YcToitunBbie TOpojia U HaCEICHHBIC TyHKTHI
3. HLens 15: CoxpaHeHHne SKOCUCTEM CYIITU
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Modern environmental safety requirements predetermine the search for new, more efficient

ways of water treatment for industries. One of the promising methods in our time are

membrane technologies. The steady reduction in production costs per 1 m?3 of water by reverse

osmosis allows it to be used as a water softening method, instead of the widely used ion

exchange.

JInst cHIDKEeHMs 3aTpaT U MOTPEOJICHUS PecypcoB OOJBITMHCTBO METAJLUTYPTHUECKUX
HpeIalI/IHTI/Iﬁ HUCIOJIB3YIOT HUPKYJIOUOHHBIC CHUCTCMBI BO,Z[OCHa6)KeHI/I}I. 910 peuiact
MHO>KECTBO Ba>XHbIX 3KOJOTHYECCKUX HpO6JIeMI 3HAYHUTCIBbHOC COKpalllCHUC
BO,Z[OHOTpe6J'IeHI/I$[, YaCTU4YHO HJIN IIOJIHOE€ HCKJIIKOYCHHUC C6p0C3 IIPOMBIINIJICHHBIX CTOYHBIX
BOJ B CHCTCMbI KaHAJIN3allUHW HJIN INOBCPXHOCTHBLIC W ITOA3CMHBIC BOIOCMEI, IIPCBLIIICHUC
MpCACIbHO OOITYCTHUMbIX KOHHGHTpaHI/Iﬁ 1 n30exaHue ILIaTHl 3a BOJOOTBCACHUC. Takmue
CUCTCMbI OCHAIIAXOTCA COBPCMCHHBIMU CUCTECMAMM OUYUCTKHU JJIA BOAOIIOAT'OTOBKH.

OnHoM M3 BaKHEHIIMX 3a7a4 B HACTOSIIEE BPeMs SBIISICTCS BHIOOP 2 ()EKTUBHON H
Ha,Z[e)KHOfI CUCTCMbI OYHMCTKH BOJAbI, OT KOTOPBIX 3aBHUCUT HC TOJIBKO pa60Ta OCHOBHOI'O
060py,Z[OBaHI/IH, HCIIOJIb3YCMOI'O B IIPOHU3BOACTBCHHLBIX IIPOHECCAX, HO M 3ISKOJOIrHYCCKasd
3¢ PEeKTUBHOCTH B 00JIaCTH BOJIOTIOJIb30BAHUS.

CpeI[I/I COBPCMCHHBIX OYHUCTHBIX TEeXHOJIOTHH nperiararoTcia: MCEXaHHYCCKasd
(bHHBTpaLII/IH, OTCTauBAaHUC, PCAI'CHTHOC U 663peaI‘eHTH06 0663)K€J163HB3HI/IG, KoaryJinus,
yIbTpaduiIbTpanus, 00paTHbIA OCMOC, MOHHBIA OOMEH U T.JI.

JIns BOAOMOATOTOBKM METAJLUIYPTHUECKUX NPEANPHUATHI MIHPOKOE IPUMEHECHHUE
HaIlUTdW MOHOOOMEHHBIE (WIBTPHI C MOHUTOM B BHUJE CMOJBI B HaTpueBou ¢opme. Na-
KaTHOHHBIC (I)I/I.HLTpLI 3aMCIIar0T COJIN KECTKOCTH U3 HOCTyHaIOI_U;eI\/'I BOJbI HA MOHBLI HATpHUA.
Hpouecc BOAOIIOATIOTOBKHU ITO3BOJISIET CHU3UTH 06pa30BaHHe HaKMHIIM, OTJIOXCHHA OKCHAOB
xKele3a, KOPPO3UH U JIpyrue mpoOiieMbl, KOTOPhIE MOTYT TOBJIEYb 32 COOOM JIOPOTrOCTOSIIIEe
oOciry>xuBanue obopyaoBanus. OHaKO Takasi cMojia TpeOyeT YacTON pereHepanuy KpernKium
pacTBOpOM HOBapeHHOI\/'I COJIH, IIOCJIIC 4YCTO0 IOABIIACTCA HCO6XOZ[I/IMOCTB yTuin3anouunu
0TpabOTaHHBIX PACTBOPOB C KOHIIEHTpaIusamMu coieit, Beime [TIJIK [1].

MemMmOpaHHBIE CHCTEMBI Ha OCHOBE 00paTHOTO OCMOCA MPEJIAraroT HAJE)KHYIO 3aMEHY
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YMSTYEHUIO BOJbl MOHHBIM OOMeHOM. OCHOBHBIMH MNPUYMHAMU BHEJIPEHHUS OOPAaTHOIO
ocMOca SIBJISIIOTCS: HAAEKHOCTb U A(P(EKTHUBHOCTH Ipolecca, NOJIIAEPKAHUE BBICOKOTO
KayecTBa MOJATrOTOBJIEHHOM BOJbl, CHM)KEHHE pacxoAa pPEareHTOB, a TaKXKe KOJIMYECTBa
YTHWIM3UPYEMBIX CTOYHBIX BOA [2].

B nanHo#l pa®oTe mpuBeneHbl pe3ybTaThl PaCUETHBIX HMCCIEAOBAHUNA MOIATOTOBKU
BOJbI METOJIOM 0OpaTHOro ocmoca. [lo naHHO# cxemMe NMpUMEHSETCS YaCTHUYHBIN BO3BpAT
KOHIIGHTpaTa Ha BXOJ MeMOpaH i CMEIICHUS ¢ UCXOAHBIM MOTOKOM Boj (puc.l). s
JAHHOTO THITa CXeMbl OBUIM BBIOpaHBI TpU TUNA HU3KOHAMOpHBIX MemOpan: NF90-4040,
XLE-4040, XFRLE-400/34i. Jlns cpaBHeHHs MeMOpaH OBLTH TPOM3BEACHBI PacUeThI
00paTHOOCMOTHUYECKUX YCTAaHOBOK MpOrpaMMHBIM obOecnieueHueM Rosa9. KommuectBo
MeMOpaH pacCUMTHIBAJIOCh, MCXOJS M3 HEOOXOJUMOro pacxoja MOANUTOYHOM BOJIBI,
KOTOpBI cocTapmsgeT 323,5 M%/u.

Puc. 1. Cxema obpammnoco ocmoca ¢ 6036pamom KOHYeHmMpama 6 YuxJi

HaumMenee sHeprosarpaTHoil MemOpaHoii sBisiercs NF90-4040 (0,38 xBrtu/m® mpu

1728 memOpanax) (Tabm.1). OgHako, HECMOTPS Ha YBEJIWUYEHUE SHEPro3aTpar MpH Mepexoie

¢ memOpan NF90-4040 na XFRLE-400/34i, cHmKaIOTCS KalWTalbHbIE 3aTPaThl 3a CYET

CHIDKEHUSI KOJTMYecTBa MEMOpaHHBIX 3JIEMEHTOB B 4-5 pa3. Takxke 3HAUUTEITbHO CHUXKAIOTCS

3aTpaThl HA XMMHUYECKHE PEareHThl Uil MPOMBIBKM MEMOpaH U MOCIeayIoliee KOJTUIeCTBO
CTOYHBIX BOJ IOCJI€ TPOMBIBKH.

Tabnuya 1

CpasHenus pazno2co muna MemopaH 0iisi CXxembl ¢ 6036PAMOM KOHYEHMpama

Tun memOpanst | NF90-4040 | XLE-4040 | XFRLE-400/34i

KonnuecTtBo MmeMOpan 1728 1414 288
DHepronoTpedIeHHE, kBru/m® 0,38 0,43 0,49
Pabouee naBnenue, 6ap 5,2 6,21 7,62

Ob6miee coseconepkaHue, mr/am° 46,10 21,63 7,73
pH, ex. pH 6,41 6,09 577

IToaroroBka BoABl OOpAaTHBIM OCMOCOM TIO3BOJISICT IMOJYYHUTh BHICOKOKAYECTBEHHYIO
BOJly ¢ 00IMM conecoepkanueM He 6onee 50 mr/nme. OcTaToyHas KECTKOCTh COCTaBIsgET
He 6outee 0,3 Mr-skB/mm°.

B ycroBusSX ykecTOYeHHUs SKOJIOTMYECKHUX TpeOOBaHWM, JTaHHAS CXeMa TO3BOJISET
CHHU3HTH HE TOJIBKO aHTPOTIOTEHHYIO HArpy3Ky Ha OKPY’KAIOIIYIO Cpey, COKpaIias 00beMbI
KOHIIEHTpATa IyTeM BHEAPEHUS PEIUPKYISIMOHHON CXeMa, a TaKkKe MO3BOJISIET CHU3UTH
pecypconoTrpebiaeHue.

UccnenoBanue HampaBieHo Ha gocTikeHue llenm 6: ObOecneyeHue Haauuus U
PaIMOHANILHOTO MCTIOIB30BAHUS BOJHBIX PECYPCOB U CAHUTAPHH TSI BCEX.
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Phosphorites of Karakalpakstan belong to nodular types, the main minerals of which are
kurskite and francolite in almost equal amounts. They will serve as a secondary phosphate
raw material in the production of ammophosphate fertilizer. A sample of grade B
ammophosphate was obtained with the composition (wt %): N —4.53; P2Ob5tot. - 35.42; P2Osass.
. P20stot. = 95.74; P2Oswatsolub. - P2O5t0t. = 81.86; with a granule strength of 7.0 MPa. The
product is suitable for mixing fertilizers with all available nitrogenous and potash fertilizers.
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UucnenHocth HaceneHus Y30ekucrtaHa mo coctossHuto Ha 1 sHBaps 2023 roma
coctasmiia 36,024 MIIJIMOHA YETIOBEK, FTOBOPUTCS B AEMOIrpauuecKoM OTYETE ATEHTCTBA O
cratuctuke npu npesugaeHre PY3 [1]. B ynoBusix medunmra BOJHBIX PECYpOCB BOIPOCHI
XUMH3ALUU CEIbCKOX03IMCTBEHHOIO MPOU3BOJICTBA SBJIAIOTCS IPUOPUTETHBIMH 3aJa4aMHU.
OaHuM H3 OCHOBHBIX (DAKTOPOB, ONPENENSIOUIUX YPOKAHHOCTh pAaCTEHUM, SBIAETCA
npuMeHeHnne gpocdopcoaepkammnx yao0peHui.

TexHonorust  MOJy4YeHUsT  BBHICOKOKOHILIEHTPUPOBAHHBIX  (ocdopcoaepraiumx
ya0OpeHui, Takux kak ammodoc, 1BoitHol cynepdocdar, ammodocdar, KOHIEHCUPOBAHHbBIE
nonudocdarel aMMOHMS M KajblUs OCHOBAaHA Ha CEpHO- U  (POCHOPHOKUCIOTHOM
nepepadoTKe KaueCTBEHHOr0 (POoc(haTHOTO ChIPhA.

Texnonorust ammodocdara, B oTaMyMe OT MNPOU3BOACTBA ammodoca MO3BOJISIET
CHU3UTH yJeJbHBbIE PACXOJbl CEPHOM KHCIIOTBI, SHEPrOpecypcoB M 0OBEM OTXOJI0B
dochorunca Ha 20%, yBeAMUUTH CTENEHb HMCHOJB30BaHUA (ochaTtHOoro ceipps 5-8%.
[IpakTruecku NUKBUAMPOBATH TOTEPU aMMHaKa, HCKIIOYUTH CTAIUI0 YIAPKHU IYJIbII,
3HAYUTENILHO Ta30B, BBIOpachiBaeMbIXx B aTmocdepy [2]. Bo3MOXKHOCTH HCIOIB30BAHUS
aroboro Buga docdarroro ceipbs [3]. IIporecc ero moaydeHUs OCHOBAH Ha Pa3IOKCHHH
npupoaHbIX Gocdaros Beicokoit (150-200%) Hopmoit pocdopHOit KUCTOTHI, C MOCTEAYIOIICH
HeHTpalu3aluen ocTapleics KUCIOTHOCTH AMMHUAKOM, TPaHyJIMPOBAHUHU U CYIIIKE MPOAYKTa
[4].

[TpousBoactBo ammodochara Obuto ocBoeHo u3  (ocdoputoB Kaparay Ha
JIlxamOynsckom cynepdocdatHom 3aBoae B Kazaxcrane, Ha YapmKOycKOM XUMHUYECKOM
3aBoge B Typkmenun, Ha Anmanbikckom OAO «Ammodoc» (HpiHE AO «AMmModoc-
Makcamy), U3 amaTUTOBOTO KOHIleHTpaTa Ha banakoBckom 10 «Munynobpenus» B Poccun.
Heob6xomuMo BoBieub B mpou3BojaAcTBO ammodochara u xkenBakoBbIX (HOCHOPHUTOB
Kapakannakuu.

B kxauectBe o0ObekTa BhiOpaHa pocMyka XOIKaKyJIbCKOTO MECTOPOKIEHUSI COCTaBa
(Bec. %): P20s — 19.11; P20sycs. : P20sosw. = 35.85; CaO — 32.83; MgO - 0.30; CO, — 4.03;
Fe20z — 3.50; Al0s — 1.54; SOz - 1.10; F — 1.58; kuciaornopacrBopumsbiii SiO2 — 28.0;
HepacTBOpUMBI octaTok — 1.64; HO — 2.62; CaOosw. : P205osm. = 1.72. CeIpbe OTHOCUTCS K
KEJIBAKOBBIM THUIIaM, TJIaBHBIMU (HOCHATHBIMH MHHEpajIaMH KOTOPBIX SIBJISIOTCS KYPCKUT
(27.09%) u dpankonut (25.89%) nouTu Ha paBHBIX KoJMYecTBax. B kauecTBe mpumeceit
npUCYTCTBYIO KBapil (28%), kanbiut (3.05%), rmaykonurt (3.61%), rumnc (1.15%), numoHuT
(1.99%), Bonnactonur (2.66%), HepacTBopuMbIii ocTaTok (1.64%) u mpouue.

s pasznoskeHus GocdaTHOTO ChIpbsi UCHOIB30BAIN IKCTPAKIIMOHHYIO (PochopHyIo
kucioty (D®PK), moiaydaemyro U3 MBITOrO 000XOKEHHOTO KoHIleHTpata (26% P20s)
JTUTUIPATHBIM CIIOCOO0M M MMEIYIo cocTaB (Bec. %): 14.65 P20s; 0.43 CaO; 0.57 MgO;
0.23 Fe203; 0.26 Al,03; 0.73 F; 1.33 SOs, p = 1.20 r/em®.

OnpITHl MPOBOAWIM B TEPMOCTATUPOBAHHOM pEaKTOpe, CHA0XKEHHOM BHUHTOBOM
Mmemankon. Temneparypa 0-- 65°C. MaccoBoe COOTHOIIEHHE BaphUPOBAIOCH B JHMAINAa30HE
DOK : ®C =100 : 5-30. Bpems paznoxenus —45 munyT. Jlanee kucnsie hochaTHbIC MYITITBI
MOJIBEpraJIuCh HEUTpaM3aIiy ra3o00pa3HbpiM aMmMuakoM Jo 3Hauenuii pH = 3,1-4,4. Tpu
BbIIIe n3ydaeMbix cooTHomeHussx DK : ®C u remneparyp (20-80°C) miioTHOCTD U BA3KOCTh
KHUCIBIX U aMMOHU3HUPOBAHHBIX (hochaTHBIX Mynbl HaxomuTcs B mpeaenax 1.2104-1.370
r/em® u 1.5844-7.0839 cII3, 1.2106-1.3765 r/cm® u 3.9677-45.7635 clI3, COOTBETCTBEHHO.
T.e. oHn 007amalOT XOpOIIEH TEKy4eCThbIO MPHUTOAHBI UL JalbHEWIIEH mepepadoTKu Ha
TpaHyJIMPOBaHHBIC yI0OPEHUS B CYIIECTBYIOIIMX MPOMBIIUICHHBIX arapaTax.

Jlyiss moy4YeHUs: TOTOBBIX MPOIYKTOB, aMMOHHU3MPOBaHHBIE (GocdaTHbIE TyIIbITBI

cyumu npu temnepatypax 65-80°C. I'panymnsiuio ammodochaTHBIX MyJIbIT OCYIIECTBISIIH
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B ITPOIIECCEe CYIITKHA METOJIOM MHTEHCUBHOTO pa3MENTUBaHUS U OKaThIBaHUsA. [IpoayKirmonHas
¢paxuus (1-5 mm) coctaBuser 98-99%. BricynieHHble 00pa3ibl MPOIyKTOB MOIBEPraIiCh
XUMHUYECKOMY aHAIIN3Y.

YcraHoBieHo, uTo B 3aBUCUMOCTH 0T cooTHoIIeHUs1 DDK : ®C B conepxkanue P20sooum,
B oOpasnax ammodocdara mensercs oT 34.51 1o 42.57%; P20sycs 0T 32.09-42.01%; P2Osgonn.
— oT 23.24 no 41.41%; azora — ot 4.01 1m0 7.86%. IIpu 3TOM P2Osycs. : P2Ososm, = 92.99-
98.68%; P2Osgoms. : P20soom. = 67.34-96.57%. Crenens nekapOoHM3anmu (pocMyKku
coctasiger 99-100%. Craemyer OTMETHUTh, YTO MPOAYKTHI NOMHUMO (hochopa coaepkat
Kambluid B ycBosieMbIX i pacteHuil dopmax (CaOyei— 6.71-15.78%; CaOgopu. — 67.34-
96.57%, CaOyes. : CaOoowm, = 93.04-98.53%; CaOgomn. : CaOoow. = 60.26-75.92). Kanmpiuit
SIBJISIETCA MATHIM MUTaTeNbHBIM 37eMeHToM nocie N, P, K, S u Mg. IIpoaykTsl cocTosT B
OCHOBHOM U3 MOHOaMMoHuM(pocdaTa, MOHO- U JAUKaiblUiidpocPaTa, YaCTUYHO cylibdara
aMMOHHMSI U HEJIOPA3JIOKCHHBIX, HO aKTUBHPOBAHHBIX (hochoputoB. C ydeToM pacxojoB
celpeBoro matepuana U Kpasn pocdarnoro ceippsi ontumanbHbiM cuutaetcss DOK:OC =
100:25, nmpu kotopom monydaetrcss ammodochar mapku b cocraBa (macc. %): N — 4.53;
P20soou, — 35.42; CaOoom. — 13.11; P2Osyes. 1 P2Ososm. = 95.74; P2Osgom. : P20sosu, = 81.86;
CaOycs. : CaOopm. = 95.27%; CaOgomn. : CaOosu. = 68.95 ¢ mpounocTeio rpanya 7,0 MIla.

HccnenoBanne HanpasiieHo Ha gocTwkenue [lemu 2: [TomydeHre BBICOKUX ypOXKacB
U3 CEITbCKOXO3SIMCTBEHHBIX KYJIBTYP C LEIbIO JTMKBUIAIIUH TOJIOA.
Jlureparypa:
1. https://stat.uz/uz/matbuot-markazi/qomita-yangiliklar/34140-demografik-holat-2023-yil-
yanvar-sentabr-2
2. CyerunoB A.A., HoBukoB A.A., Ctapony6ues B.C., Muxkaes b.T., ['abeckupus O.B.,
Anumesckuit @.B., Kysmmaaukos O.U. HoBele pa3paboTku u TexHonoruu ammodocdara //
063.uad. HUNTOXUM. Cep.: Munepan. ynoop. u cep. k-ta. M.: HUNUTOXMM, 1990. — 50
c.
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Mumnepain. ynobp. u cep. k-ta. M.: HUNTOXUM, 1987. — 56 c.

165



Cexknus «Okpy:kapmas cpeaa M yCcToi4nBoe pa3BuTHE»

VJIK 712.4

SEJEHAS UHOPACTPYKTYPA 'OPOJA BOPOHEX
ILnorHukoBa Kpucruna AJjlekcaHApPOBHA
Acnupant, MoCKOBCKHiI rocy1apcTBEeHHbIN yHUBepcuTeT uM. M. B. JlomoHocoBa, Mockaa,
Poccus, kristiiu@mail.ru
Kniouesvie cnoea: copoockas 3enenas uH@pacmpykmypa, 3KOCUCMEMHblE YCLy2u,
VCMOUYUBOCMb IKOCUCEM, IKOIO2UYECKULL MOHUMOPUH2, YPOOIKOCUCHEMb]

GREEN INFRASTRUCTURE OF VORONEZH

Plotnikova Kristina Alexandrovna
PhD student, Lomonosov Moscow State University, Moscow, Russia, kristiiu@mail.ru
Keywords: urban green infrastructure; ecosystem services; ecosystem sustainability;
environmental monitoring; urban ecosystems
The article presents an assessment of the state and analysis of the green spaces’ functions of
Voronezh-city as an important factor in ensuring a favorable environmental situation in
urban systems. The quality of the dendroflora’s state is considered on the example of
coniferous plantations of public areas. An integral assessment of the quality of green areas
in the city districts’ was carried out.

PocT ropoackux armomepanuii 1 yBelIMYeHUE YUCICHHOCTH HAacelieHUsl HeceT B ce0e
pas3IuyYHbIe YKOHOMUYECKHE, HH(POPMAIIMOHHBIE U APYTHe MPEUMYIIECTBA, OJTHAKO, C TOYKH
3pEHUsI COCTOSIHHUSI OKpPY’KaloIeld Cpeabl, Takas TEHJCHIMS NPUBOJIUT K HEraTHUBHBIM
MOCJIEACTBUSIM: 3arps3HEHUIO aTMOC(EpHOro BO3AyXa, TMOJA3EMHBIX BOJ, MOYBEHHOTO
NOKpOBa M T.I. YBEIMYECHUE AHTPOIOTCHHOW HArpy3kd Ha IPUPOJIHBIE KOMIIOHEHTHI
OPUBOAUT K YXYAUICHUIO KauecTBa OKPY’KArOUIEH Cpelbl U CTaBUT IOJ YIpo3y 3740pPOBbE
yenoBeka [2]. B ommcaHHBIX YCIOBHUSIX BO3pacTaeT poJib TOPOACKOIO O3€JICHEHHS B
YCTOWYMBOM (DYHKIIMOHUPOBAHUU TOPOACKUX IKOCHCTEM. 3ejeHasi MHQPpacTpyKTypa UrpaeT
BaYKHYIO poJib B 00pb0O€ ¢ HEraTUBHBIMU MOCIEACTBUSAMU ypOaHU3AIUH.

bnarogaps cBoMM (PU3MOIOTMYECKUM XapaKTEPUCTUKAM pacTeHus o00JaaaroT
CIIOCOOHOCTBIO HAKAIUIMBaTh, GUIBTPOBATH WK MPEOOPA30BBIBATH MHOTHE 3arpsi3HSIONINE
BemiecTBa. Bce 9T (QyHKIMM, BBIMOJHSAEMbIE PACTCHHUSIMH, OOECIIEUMBAIOT YIIy4IlIEHUE
KayecTBa BO3JlyXa M PEryJupyIOT MHUKPOKIMMAT. biaromapss 3TUM OCOOEHHOCTSIM, OHU
o0OecreunBalOT 3allUTy BUIOB, a TAKXKE YBEJIMYEHHE U HENPEPHIBHOCTh HapalluBaHUs
o6uopaznooOpasus. ['opojickue 3ereHble HACAKICHUS, B TOM YHCIIe, SBIISIOTCS YacThl0 MECT
peKpearu, rae KUTeleld ropoja MOryT, HalpuMep, 3aHUMAThCsl CIIOPTOM, TaKUM 00pa3oM
MOJIJIEPKUBAIOT TICUXOJIOTHUECKOE U (PU3UUECKOE 3/IOPOBBE JIOJICH.

DJIEMEHTBI 03€JIEHEHUsI — 3TO MPUPOJIHBIN pecypc, KOTOPBIA MOAIEPKUBAET yCIOBUS
KHU3HU OOIIEeCTBA W YIydyllaeT KauyeCTBO JKU3HU TOPOACKUX KHUTENeH, U OJHOBPEMEHHO —
SKOHOMHUYECKHUI pecypc, KOTOPBIM IMOBBIIAET IPUBIEKATEIbHOCTh TEPPUTOPUM U, TPHU
MPaBWIBHOM TOJXOJIE, MPUHOCHT JOXOJ B MYHHIIMNAIbHBIN OromxeT. CyliecTByromas
CETOAHsSI HEMOOIEHKA AKOCUCTEMHBIX YCIYT OOBSICHSIETCS CII0KHOCTHIO IEHHOCTHOTO
BBIPDOKEHUSI WX Pa3MUYHbIX (QYHKIMA W B3aumMOCBsi3ed. EcTecTBEHHO, HEBO3MOXKHO
MOJHOCTBIO OIPEAEIUTh 3KOHOMHUUYECKYIO ILEHHOCTh IMPUPOABL, MOCKOIBKY CTOMMOCTH
TOBapOB, HE3aMEHUMBIX I KH3HU, CTPEMHUTCS K OECKOHEYHOCTH. B TO ke Bpems
CTOMMOCTHOM TIOKa3aTesib 3THX OJIar B PHIHOYHOW SKOHOMHKE SIBJISETCS OIPEACISIONIUM
yclloBUEM (PUHAHCOBOW TMOMJIEPKKH COXPAHEHHUS M CaMOBOCIPOM3BOJACTBA MPUPOJIHBIX
JKOCUCTEM.

OOBEKTOM HAIIeTO WCCICOBAHUS SBJSETCS OJUH M3 KPYIMHEUIIUX POCCHHCKUX
ropoJIoB C HaceleHueM Oojiee MUJIJTMOHA YEIOBEK, a TaKXe C JOCTATOYHO BBICOKUMHU
TEMIIaMHd TIPUPOCTAa HaceleHuss — BOpoHeX — aJIMHHHCTPATUBHBIA IEHTP CyOBEeKTa

166



Cexknus «Okpy:kapmas cpeaa M yCcToi4nBoe pa3BuTHE»

tdeneparuu Poccun (Boponexxckoit 00iacTu), OCHOBHAsI JBMXKYIIAsi CUJla PETHOHAIBHOTO
OKOHOMHYECKOTO Ppa3BUTHs. TeppuTOpus palioHa OTJIMYACTCS BBICOKOM CTEIEHBIO
3aCEJIEHHOCTH U OCBOEHHOCTH, OJIarONpUsTHBIM 3KOHOMHUKO-T€OrpauuecKUM MOJI0OKEHUEM,
Pa3BUTON MHKEHEPHO-TEXHUYECKON 1 MHKEHEPHO-TPAHCIIOPTHOM MH(ppacTpykTypoil. Paiion
UMeeT ONarompusiTHBIA MNPUPOAHBIA TMOTEHIMAT ¢ C(HOPMUPOBAHHYIO CETh 0CO000
OXpaHsIeMbIX NPUPOIHBIX TEPPUTOPUI VIS peanu3alii KOHIETIMA YCTOMYUBOIO Pa3BUTHS.

[IpoGnema o3eneHeHus Ha ypOaHU3MPOBAHHBIX TEPPUTOPHUSAX, B YACTHOCTU B T.
Boponex, BbIpaxkaeTcsi B COKpallleHUM IUIOLIAAM 3€J€HBIX HACaXIE€HUH, HEroJHOM
COCTOSIHUU CYILECTBYIOIIUX OOBEKTOB O3€JICHEHUS, HU3KOW MOTHBALUU COTPYAHHUKOB K
BBICOKOMY Kaye€CTBY BBINOJHIEMBIX paboOT, pacTpaTe M HELEIEBOM HCIOJIb30BaHUU
OIOKETHBIX CPEACTB, HEKOPPEKTHOM 3KOJIOr0-3KOHOMHYECKOW TOJIUTHKU TOPOJIOB, YTO
MPUBOJUT K HEAOCTATOYHOU 3(PGHEKTUBHOCTH pabOT MO OJaroyCTpOWCTBY M O3EJCHEHUIO
TEPPUTOPUI.

Ha ocHOBaHMM COBOKYNMHOCTH JaHHBIX 3KOMOHUTOPUHIA ObUIO MPOAHATU3UPOBAHO
KauecTBO COCTOSIHUS JEeHIpo(Iophl 30H 00IIEeTO Mojab30BaHus I. Boponexa. B pesynbrare
JIMAarHOCTUKW XBOMHBIX HACAXKICHUN YCTAHOBIIEHO, YTO 46% BCEl TEPPUTOPUH COCTABIISIIOT
ocnabneHHble aepeBbs, 50% — cuIbHO MOBpeXkaAeHHbIE U 4% — yChIXalollue U MEpTBBIC
nocaaku. IIpoueHT nepeBbeB B KaTEropuu «0e3 MPU3HAKOB OCIA0ICHUS CTPEMUTEIbHO
CHI)KAETCs C YBEJIMUYEHHUEM BO3pacTa sk3eMIuIsipa. Koppemnsius MexXay cOCTOSTHUEM 3eJIeHbIX
HacaXIeHUH W KaTeropued HacaXIeHUs OTCyTCTByeT. VckitoueHHeM  sIBISIOTCA
HacaXk/ICHUs, PacCIoOJIO)KEHHbIE B MECTaX BBICOKOM MHTEHCHMBHOCTH JIBMKEHUS: HA JAHHBIX
ydacTKax naryOHOe BIIMSTHHE arpecCUBHBIX (DAKTOPOB 3arpsi3HEHMsI MPOSBISAETCS CUIIbHEE
Bcero [1].

Tabnuya 1
Hnmeepamuenas oyenxa pationos 2. Boporneoic (bannwi)
Kputepuu onenku
O06ecneYeHHOCTh iﬂﬁafff:
N CreneHb 03€JIEHEHHOMN PHp Peittunr
Paiton ropona . miomaau 3HOII o
O3CJICHEHHOCTH | TEPPUTOPHUEH 00IIero panioHa
TeppUTOpUH, %o 10JIb30BaHus 1 3a nocnexue 10
’ 5 net (2012 — 2022
KUTEIIS, M
IT.)
Kenesnomopoxusrii | 1 3 3 7
KomunrepnoBckuii | 4 2 4 10
JleBoOEpeKHBII 1 2 1 4
JleHuHCKHIA 2 1 1 4
CoBeTckuii 2 4 4 10
LeHTpanbHbIHA 3 5 1 9

B xome wuccnemoBanusi Oblla TpOBEJEHA MHTETPATUBHAS OIGHKA KayecTBa
O3CJICHEHHON TEppPUTOPUHU IO palioHaM TOPOJCKOTO OKpyra ropoi Boponex (tabm. 1).
AHanmu3 O03€JeHEHHBIX T'OPOJCKUX TEPPUTOPUN MOKa3bIBAET, YTO B HACTOSIIEE BpeMs
MoKa3aTesb KOJIMYECTBO 3€JCHBIX HACAKICHUN, MPEICTABIEHHBIX HA YUy HacelleHUs, B
LEJIOM HaxXOOUTCs B mpeaenax HopMmbl. OOmas o00ecreueHHOCTh BHYTPUTOPOACKUMHU
O7aroyCTpOCHHBIMU ~ O3€JICHEHHBIMM ~ TEPPUTOPUSIMH  OrpaHMYEHAa M OTJIMYAeTcs
HEPaBHOMEPHOCTHIO, OCOOCHHO B NepuepHiiHbIX paiioHax. beIIo 0TMeueHO, YTO 3eleHbIe
HacaxaeHus BopoHexxckol o00nacTh SBASIOTCS BaXHBIM  (akTopoM obecredeHus
ONMaronpusATHOW  SKOJOTMYECKOM OOCTAaHOBKM 3a CYET pealu3alMd  COLHUAIBHO-
HKOJIOTUYECKHUX (YHKIHIA SKOCHCTEMBI.

UYroObl obecreynTh YCTOWYMBOCTH B  TOPOAaX, HEOOXOJUMO yCTaHOBUTH
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9KOJIOTMUECKHM OajaHC M moJjepKuBaTh 3kocucteMy. Co3naHue paldOHANIbHBIX CHUCTEM
MPUPOAONOIB30BAHMSl OTBEYAET NOTPEOHOCTAM oOO0IIecTBAa M HEOOXOJMMOMY YPOBHIO
BOCITPOM3BO/JICTBA MMPUPOJHBIX PECYPCOB M OXPaHbl OKPYKAIOIIEH cpeabl. DTO IJIaBHAS LIEJIb
CTpaTeruil yCTOWYMBOIO Pa3BUTHUSI PETMOHOB. ['0pojcCKue 3e/IeHble HAcaX/I€HUs BBICTYIAIOT
B KayecTBe OOpa3lloB B CO3/JaHUU OCHOBHBIX KOMIIOHEHTOB YCTONYMBBIX TOpPOJIOB H
MPUTOAHON I KU3HH TOPOACKOW cpenbl. ['OpoAcKHe 3eleHble HACAXKIACHUS, SIBISICH
MHIMKATOpaMU KayecTBa 3KOCHCTEM, UTPAIOT KIHOYEBYIO POJIb B YCTOMYMBOM TOPOJICKOM
pa3BUTHM Onarojaps NpPeJOCTABISEMbIM MMM JKOCHUCTEMHBIM yciayram. Takum oOpasom,
3eneHas MHQPACTpPyKTypa HrpaeT pelaroulyl poib B 00ecredeHUuH OJaronpusTHOU
9KOJIOTUYECKOW CHUTyalluu B peruoHe. [laHHas pa0OoTa cBsi3aHa C JOCTHIXKEHUEM 15 menu
YCTOMYUBOI'O Pa3BUTHUSA: COXPAHEHUE IKOCUCTEM CYIIIH.
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This report is dedicated to examining the role of photosynthesis in reducing temperature and

its importance in maintaining equilibrium in nature, especially in the context of climate

change. The report presents experimental data obtained by measuring the temperature of

green leaves during the growing season compared to the surrounding environment. The

report emphasizes the importance of preserving forests in areas such as the Amazon, Siberia,

and others. The report describes methods for measuring photosynthesis and factors necessary

for studying the phenomenon in vegetation. The report also points out inaccuracies in

journalistic and scientific publications, which require correcting errors in describing the

importance of forests. Overall, this work is of interest to a wide scientific audience as it shows

the role of photosynthesis not only in regulating carbon dioxide concentrations in the

atmosphere but also in accumulating energy and stabilizing the temperature of the

environment. Uncontrolled deforestation may lead to a disruption of the balance across the

entire planet. This report also highlights the importance of preserving forests for human and

animal life.

ﬂaHHBIﬁ JOKJIaa IIOCBAIICH PACCMOTPCHUIO POJIA (bOTOCI/IHTCSa B CHMKCHHHU
TEMIIepaTypbl U €ro 3HAYUMOCTH B COXPAaHEHHHM DPABHOBECHsS] B TPUPOJIE, OCOOCHHO B
KOHTEKCTEe H3MEHEHHS KiuMmara. B pa60Te IMPUBOIATCA OSKCIICPUMCHTAJIbHBIC JTaHHBIC,
IIOJIYUYCHHBIC IIYTCM H3MCPCHHA TCMIICPATYPhlI 3CJIICHBIX JIMCTBCB B IICPHUOA BCICTAllUHM B
CpPaBHEHUHU C OKpyXawuien cpenoil. B noknane akueHTUpPYeT BHHMAaHHE HAa BaXXHOCTHU
COXpaHEHHUsI JIECOB B pailoHax, Takux Kak Ama3onka, Cubups u ap..

B pabGore omnuceBatoTcs METOAMKH H3MEpeHHl (QoTocuHTe3a U (PaKTOpHI,
HCO6XOZ[I/IMBI€ I U3YUYCHUA JAHHOI'O SABJICHUSA B PACTUTCIBHOCTU. Taxxe YKa3bIBArOTCA
HETOYHOCTH B JKYPHAJIMCTCKUX U HAYYHBIX MyOJUKAIUAX, KOTOpbIE TPEOYIOT yCTpaHCHHS
OH_II/I6OK B OITMCAaHUH BAXHOCTHU JICCOB.

B nenom, nanHas paboTa npeacTaBiisieT UHTEPEC A IIMPOKOM HAy4YHOH ayIuTOpUH,
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TaKk KaK IOKa3blBa€T POib (HOTOCHMHTE3a HE TOJBKO B PETYIMPOBAHUU KOHIECHTpAIUI
VTACKUCIIOTO Ta3a B arMocdepe, HO M B aKKyMYyJSIIUU DHEPIHH M CTaOMIU3AINU
TEeMIepaTyphl OKpyXkaromei cpenasl. Heympasmsemblii mpoiecc BBIPYOKH JIECOB B MOXKET
MPUBECTH K HAPYIICHWIO OanaHca Ha Bced muiaHeTe. J[aHHBIA AOKIam Tarkke oOpamiaer
BHMMAHHE Ha Ba)KHOCTb COXPAaHEHUs JIECOB JUISl )KU3HHU JIIOJEH U )KUBOTHBIX.

JIMKBHAALMA TIHKBHTIALMA NOPOLLIEE 3/I0POBLE KAYECTBEHHOE YHCTAR BOJIA
HHLLLETDI ronoaa WBNATONOMY4HE OBPA30BAHME W CAHUTAPHA

SV
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1 3 BOPbBA 1 4 COXPAHEHHE 1 5 COXPAHEHHE 1 MUP, NPABOCYIME 17 MAPTHEPCTBO
C U3MEHEHWEM MOPCKMX IKOCACTEM CYLLIK WIGOEKTHBHBIE B HHTEPECAX
KJTMMATA IKOCHCTEM MHCTHTYTB YCTORYMBOrO PA3BHTUA Ll E n M

W Q"B OBNACTH
' YCTOHYMBOTO
. - PASBUTHA

Puc. 1. l{enu ycmotiuusozo pazeumust
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The article discusses the possibility of using the integral criterion of the generalized
Harrington desirability function for a comprehensive assessment of the state of woody
vegetation, which has a direct impact on the efficiency of environmental services provided
by urban green areas.

FOpO,Z[CKI/Ie 03¢JICHEHHBIE TCPPUTOPHUH BLIIIOJHAKOT OYCHL BaXXHBIC (bYHKIII/II/I,
HGO6XOZ[I/IMBI€ JJIA YCTOIZHHBOFO q)yHKLII/IOHI/IpOBaHI/I}I ropoaos. Bo BpCMA BETCTALITMOHHOI'O
CC30HAa UX PACTHUTCIILHOCTD o6oramaeT BO3AYX KHCJIOpPOAOM H IIOTJIOIIACT er’IeKI/ICHHﬁ ras.
B yHKI1IMM 03eT1€HEHHBIX TEPPUTOPHUI BXOIAT, TAK)Ke, MbUICYIaBIMBaHUE, OUYMCTKA BO3ayXa
OT BBIXJIOIIHBIX TI'a30B, CHHUKXCHHC INTYMOBOI'O 3arpA3HCHHA, 6J'IaI‘OTBOpHOG BJIIMSITHUE Ha
MUKPOKJIIUMAT WU 3J0pPOBbE TOpojcKoro HaceneHus [1]. B To xe Bpemsi, mpHUCYTCTBUE
3HAYUTCIBbHOI'O KOJIMYCCTBA, pa3Hoo6pa3HHx AHTPOIIOICHHBIX HMCTOYHHKOB 3arpsA3HCHUA
OKpYKaroIiei cpebl Ha TOPOJCKUX TEPPUTOPHUSAX MPUBOTUT K OCIAOICHUIO STUX (PYHKITHIA.

JlJis OlleHKM TPUOPUTETHOCTH CTENEHUW BO3JCHCTBUS PA3IUYHBIX aOMOTHYECKHUX
KOMIIOHCHTOB Ha COCTOAHHC PACTUTCIBHOCTH IIPpCHIaracTrCia OIIMPATbCA Ha PE3yJIbTAaThl
KOMIUICKCHOW OIIGHKH COCTOSIHUSI JIEPEBhEB OOpa0OTaHHBIE C TMOMOIIBI0 O0OOIMIEHHON
(GyHKIMHK XKenaTelbHOCTH XappuHrToHa [2,3].

Beraenum u paccCMOTpUM HEKOTOPBIE XapAKTEPUCTUKH JAEPEBLEB B KOHTEKCTE OLICHKU
MOTEPh JKOJOTMUYECKUX YCIYr C MOMOUIbI0 (YHKIMHU KeIaTenbHOCTH XappuHrroHa. J{ims
pacuéta 000OHIEHHOTO KpUTEpUS OICHKH MapaMeTpoB OOBEKTOB BBOJAAT BECOBBIC
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KO3 (ULMEHTHl YaCTHBIX IOKa3aTejed ¢ y4ETOM TOro,4To CyMMa BceX KOA((UIHUEHTOB
paBHa 1. Ha Ham B3Ji1, OCHOBHbBIE XapaKTEPUCTUKH, KOTOPbIE OYAYT OTpa)kaTh COCTOSIHUE
OKpY’Karollei cpesibl U IE€PEBbEB MOKHO Pa3/I€INTh Ha TP OCHOBHBIE TPYMNIIbIL: 1) CBSI3aHHBIE
¢ kpoHoii nepeBa (1- dnykTyupyromas aCUMMETpUs JUCTOB/XBOUHOK; 2 - [loBpexaeHus
¢urodaramu nucteeB (%); 3 - 3MeHeHus 1IBETOBOM raMMbl KPOHBI B CEpeIUHE MEepUoa
Bereranuu), 2) ctBojioM (4 - KomudyecTBo HapocToB (KamakopHu); S - CTeneHb MOKPHITHS
MOBEpPXHOCTH JumaiiHukamu (%); 6 - KonnuectBo BUI0B nnmaitHukoB; 7 - [Ipupoct B MM
TOJIOBBIX KoJjel 3a mociegnue S5-10 ser), 3) KOpHEBOW CHUCTEMOM JepeBa M TMOYBOM, Ha
KOTOpOi mpou3pactaeT AepeBo (8 - Pasmepsl amamerpa KOpHEBOM cuHCTeMBI (M); 9 -
[Ipopacranus cemsa kpecc-canara (%); 10 — [Ipopactanus B % ceMsH peauca).

YactHast QyHKIMS )KeTaTENbHOCTH 3aJaETCsl ypaBHEHUEM:

d =exp [-exp(-y)], (1)

rne d — 3HaYCHHME JKENATEIBHOCTH, Y' — KOJMPOBAHHOE, T.C. NMPHUBEIEHHOEC K OJHOMY
Jana3oHy, 3Ha4eHHe YaCTHOTO MpU3HAKa.

[To mpuBeaéHHOM B paboTe [2] METOIMKE CPAaBHUBAIIUCH COCTOSIHUS IEPEBbEB KalllTaHa
KOHCKOT'O Ha TPEXMOCKOBCKUX TOPOJCKUX MPUPOAHbIX TeppuTopusx — [lapk [ToGexst, [Tapk
50-netus OxTts16ps u Iapk Konomenckoe. B Tabn. 1 mokazaHbl pe3yibTaThl OLEHKU YaCTHBIX
GyHKUIMH JKEeNaTeNbHOCTH OCHOBHBIX XapaKTEPUCTHK, OTPAKAIOIIMX COCTOSHUE JIEPEBBLEB,
BBITIOJIHEHHBIE HAa OCHOBAHMM TMOJYYEHHBIX paHee NaHHbIX [3,4], mo ypaBHeHuto (1) u
00001IEHHBIE 3HaUeHUs PyHKUMiixkenateabHocTH D, paccuntannbie no popmye:

D:n« dldz...dn, (2)1

rae did> .dn — JKenmaTenbHOCTH YaCTHBIX IMOKa3aTellel; N — YHCIIO HCIOJIb3yEeMbIX
XapaKTePUCTHK.
Tabruya 1
Peszynomamor meopemuueckozo pacuéma o60bwénnou scenamenvrocmu D Onist
HEeCKOIbKUX 20POOCKUX NPUPOOHLIX MePPUMOopuil

[Tokazarens [[lapk [To6enpr  [[Tapk S50-nerus Oxtsi6pss  [[Tapk KosomeHckoe
Y1 0,040 0,041 0,052
Y2, % 93 41 38
Y3 Ectb Her Her
Y 4, LT - - -
ys, % 38 65 79
Y6, T 2 4 6
Y7, MM 0,7 0,6 0,2
Yg, M 2,5 3 6
Yo, % 25 42 63
Y10, % 30 38 69
ds 0,77 0,79 1
dz 0,93 0,41 0,38
ds 0,8 - -
ds - - -
ds 0,38 0,65 0,79
de 0,2 0,4 0,6
dy 0,28 0,24 0,08
ds 0,42 0,5 0,99
do 0,25 0,42 0,63
d'10 0,3 0,38 0,69
D 0,53 0,53 0,58
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Cpenu nokaszarened PyHKIUN KeIaTeIbHOCTH CTOUT OTMETUTH T€, KOTOPBIE, Ha HaIIl
B3IJIsA]I, B HAUOOJIBIICH CTETIEHH BIUSAIOT HA MOTEPIO IKOJIOTHYECKUX YCIYT: QIyKTyUpYIOIIas
acummetpus (Y1), moBpexaeHus purodaramu TucTheB (Y2), KOTUIECTBO BUAOB JUIIAHHUKOB
(Ye). Kak MbI BuuM 13 Tabmuib! 1, mapk Koromenckoe pe3Ko OTINYACTCS B JIYUIIYIO CTOPOHY
M0 JaHHBIM IOKA3aTesiM OT JAPYTHX MapKOB, YTO MOXKET KOCBEHHO T'OBOPHUTH O JIyYIIIEM
COCTOSIHHE €0 Ha TeKYIUA MOMEHT 10 CPAaBHEHHUIO C IPYTUMH MapKaMHu.

Takum 00pa3om, MPOBEICHHAs OLIEHKA COCTOSIHHS JEPEBhEB KalllTaHA KOHCKOTO
nokasajna, yTo Ha tepputropuu napka lloGeast u mapka 50-netus Oxtsa0ps okono 50%
9KOJIOTUYECKHUX YCIYT, OKa3bIBAEMBIX JEPEBbSIMH KalllTaHa KOHCKOTO, HA 3THX TEPPUTOPHSIX,
MOXET OBITh MOTEPSHO.

PaGora cBsa3ana c¢ gpoctwxkenueM 11 wu 15 Dleneit ycToWuyuBOro pa3BHUTHS:
«YCTONYUBBIE TOPOJAa U HACEJIIEHHBIC MYyHKThl U «3alldTa U BOCCTAHOBJIECHHE HKOCHCTEM
CYLLIN.
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Experimental studies of electrochemical modification of powdered carbon sorbent «OU-A»
in solutions of various electrolytes at a current density of 1 A/g have been carried out. The
effect of increasing the mass of the sorbent relative to the aqueous solution is investigated.
The effectiveness of electrochemical treatment of activated carbon for subsequent adsorption
treatment of wastewater from fluoride ions is shown.

CDTOpI/I,Z[-I/IOHI)I, coacpIKalIucCsa B OOJIBIINX KOHOCHTpAOHUAX B IIMTHCBBIX BOJAX
BpEJHBI JJIA KUBBIX OPraHW3MOB M MOTYT BbI3BaTh (uroopos. IIJK dTopua-noHoB s
IMMTHEBOM BOJBI cocTaBisdeT 1,5 Mr/ M3 [1]. ITouck meToma, Mo3BOJAOMErO 3PGHEKTUBHO U
6I>ICTp0 OYHNCTUTH CTOYHBLIC BOABI OT (1)T0pI/I,Z[-I/IOHOB — CJIOJKHAA U aKTyaJiIbHaA 3aJa4da.

B HacTodAmeSC BpPCMA CTOYHBIC BOJIbI, COACPIKAIIHUC (bTOpI/I,ZI-I/IOHBI, Oy arT
M6M6paHHBIMI/I MCTOAAMH, TAKMMH KaK JJICKTPOANAIIN3, O6paTHBIﬁ OCMOC, HaHO(bI/IJ'IBTpaLII/ISI,
METOJIOM OCKJICHHS-KOATYJISAINH, JICKTPOKoaryisaiueid, HoHHbIM oomeHoM [2]. Crmocob
OCaAXKIACHUA-KOAryJIsinuu 06pa3yeT OOJIBIIOE KOJHMYECTBO ocaJKa. Honneiii oOmMeH —
,Z[OpOI‘OCTOHIJ_II/Iﬁ MCTOA, B KOTOPOM O4YHIICHHAA BOJa COACPIKHUT BBICOKYIO KOHICHTPAIKUIO
XJI0pua HOHOB, KOTOPBIC 3aMCHAIOT HOHBI @Topa. B CJIydac 3JICKTPOKOAryJsinuu pacxoayerca
6OJII>HIOC KOJINYCCTBO JJICKTPOOHCPI'NH. MCM6paHHBIe u I/IOHOO6M6HHBIe METOAbBI ABIIAOTCA
JIOPOTOCTOSIITMMH, a 3arpsA3HEHUE U MTOCTOSHHAS 3aMeHa MeMOpaH - OoJbIas mpobieMa.

Cpezu/l BCCX ICPCUUCIICHHBIX MCTOA0B, HCIIOJIL3YCMBIX IJIA I[C(I)TOpPIpOBaHI/I}I BOJbI,
IIUPOKO  HMCTOJB3YyeTCS  aJACOpPOIMOHHBIA  METOJ, KOTOPBIM  OTJIMYAeTCsl  CBOCH
3G (HEeKTHBHOCTHIO, SKOHOMHUYHOCTBIO W TpocToToi. Hambomee dacTto WHCMOIB3yeMbIN
a7IcopOeHT - aKTUBUPOBAHHBIN yTOJb [2].

JlocTaToyHo 4YacTo [uig HambOosee 3(p(PEeKTUBHONW OYMCTKU BOJBI OT (PTOPUI-HOHOB
UCTOJIB3YIOT KOMOMHALIMIO PA3IMYHBIX METO0B [3].

JUis yay4iieHus: aJcopOLMOHHBIX CBOMCTB aKTMBHPOBAHHBIX YIJIEH MPOBOIAT UX
MOJU(PUKAIINIO, KOTOpas MOXET YBEIMYMBATh (PYHKUMOHAJIbHBIC TPYIIBI U MOPUCTOCTD
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yriiepoaHoro copoenra [4]. CyiiecTByeT MHOTO CHOCOOOB MOAM(PUKAIMHU TOBEPXHOCTH,
OJIHAKO D3JIEKTPOXUMHUYECKAss MOAU(PUKALUA OTJINYAETCS CBOEH OBICTPOTOM M TOYHBIM
BOCIIPOU3BEACHUEM YCIOBUIA MoauduKkanuu [5].

B kauectBe 00BekTa HccienoBaHus ObUT BbIOpaH yroyib Mapku «OVY-Ay», KOTOpPbII
M3rOTOBJIEH HAa OCHOBE JIPEBECHOr0 Oepe30BOro yris. bBbeUl0 yCTaHOBIEHO, YTO MpH
MPOBEICHUN COPOLMOHHBIX HCHBITAHUW B CTaTUYECKOM pEXUME NpPHU MOCTOSHHOM
nepeMeIIMBaHuU pacTBopa, coxepskamero 50 mr/am® NaF kxoHnenTpanms (Gpropua-HOHOB
MocCJIe BYX4YacOBOW COPOIIMN HE MEHSIETCS.

C uenbro yBeIM4eHHUs! COPOIIMOHHOM CIOCOOHOCTH yraepoHoro copdenta «OY-A» k
F npoBoauack ero anekTpoxumuueckas oopadorka. CycreH3uIo yris OMeIain B SUerKy
C AaHMOHOOOMEHHOW MeMOpaHOM M B HEe K€ OIYyCKaJu aHoA. DJIEKTPOXUMUYECKYIO
00pabOTKy NPOBOAMIM HpH ILIOTHOCTH Toka 1 Al B Teuenme 15 mmmyt. Ilocne
ANEKTPOXUMHUYECKON 00pabOTKH yrojb NPOMbBIBAIHU B JUCTUILIMPOBAHHOM BO/IE U CYIIHIIU JI0
MOCTOSAHHOM Macchl.  Jlanee COpOEHT OTHENssIM OTCTauBaHUEM M (UIBTPOBAHUEM.
CopOLuOHHBIE HCIBITAHUS TPOBOAMIM B CTaTHUYECKOM pPEXKHUME TMpPU IMOCTOSIHHOM
NepeMellnBaHlK PacTBOPA, COJIEPKAIEro HOHBI UCCIIETyEeMOI0 aHUOHA.

B pesynpraTre SKCIEpUMEHTANbHBIX HCCIEIOBAaHUN ObLT MPOBEACH MOA00p
ANEKTPONIUTA aHOJHON 00paboTku «OY-A» nns >gdexkTuBHON ancopOuuu GTOpUA-HOHOB
(Tabmuma 1).

Tabnuya 1
Brusanue snekmponuma ons sanekmpoxumuyeckou 00pabomxu Ha 3pHekmusHocmsy
aocopoyuu uornos F

IAEKTPOJIUT | Cxon(F), Mr/am®
be3 00paboTku 50
5% HNO3 18,73
5% H2SO4 35,57
5% NaOH 49,98
5% NaCl 15,33
5% Na>SO4 15,29
5% NaNOs3 29,86
Venosus sxenepumenma: co(F) = 50 me/ OM3; T oopacomen = 15 mun; 1 = 1 A2 Toneyumsanun =

40 mun; teopoyuu= 120 munym; coomnowenue T-:2K = 1:62,5

Ananu3upys JaHHBIE, TNpEJCTaBICHHbIE B Tald., MOXHO CJenaTh BbIBOA 00
sapdpextuBHocTH ekTposuta 5% NaCl u 5% NaxSOs ans aHOAHOHM IEKTPOXUMHUYECKOM
00paboTku. B pesynbTare MCHONB30BaHMS STUX AJNEKTPOIMUTOB yJIAETCS H3BIEYb (DTOPHII-
WOHBI U3 BOJHBIX pacTBOpoB Ha 70%.

B xone skcnepuMeHTaIbHBIX MCCIIEOBAHUM ObLIO MCCIEI0BAHO YBEIIMYEHUE MACCHI
YTIEPOAHOTO COPOEHTa OTHOCHUTEIHHO BOJHOTO pacTBopa, conepxkamero F (Puc. 1), Ha
3¢ PEeKTUBHOCTH COPOITHH.
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50

Cp» MI/71
.
=

T, MHH

Puc. 1. 3asucumocmo pasnosechoii (koneunoti) konyenmpayuu F om
npoodoicumenvHocmu adcopoyuu Ha « OYV-A» npu coomnowenuu T:2K = 1:125 (1); 1:62,5
(2); 1:30 (3), co(F) = 50 me/om®

W3 nanHbIX, IpeACTaBIEHHBIX HA PUCYHKE | MOXKHO YBUAETH, YTO MPU COOTHOIICHUH
T : XK =1:30 xoneuHast KOHUEHTpaLUs GTOPUI-MOHOB B BOAHOM pacTBope cHuxkaercs ¢ 50 1o
3,33 mr/a. OuucTtku BogHOTO pacTtBopa oT F~ 10 Hopm TT/IK muTheBoii BOABI ClIeyeT 0KUIATh
MpU KOMOMHAIIUA METOJIOB.

B pesynbpTare BBIMOJHEHHBIX SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN Obla TOKa3aHa
BO3MOXKHOCTh  COPOIIMOHHON OYHCTKH BOJHBIX PAacTBOPOB OT (TOPUI-UOHOB Ha
MpeABAPUTEIHHO MOIUGMUIIMPOBAHHOM COpOEHTE. YCTAaHOBJIEHO, YTO CTEMEHb M3BJICUCHUS
MOHOB (pTOpa U3 BOJIHOTO pacTBOpa, coaepxaiiero 50 mr/a F cocrasnsier 94%.

UccnenoBanue HanpaiieHo Ha foctrxeHue Lenu 6: Yucras Boga u caHuTapusi.
Paboma evinonnena npu gunancosoii noooepicke PXTY um. J.U. Menoeneesa 6 pamxax
npocpammvl  cmpamezuueckoco axkademuyeckoeo auoepcmea «IlIpuopumem-2030» Ne
BUT" 2022 002.
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The electrochemical stage of obtaining peroxodiseric acid has been investigated. The
dependence of the influence of different concentrations of sulfuric acid on the yield of the
target product has been established.

DJIEKTPOJIU3 pacTBOpa CEPHOM KHCIOTHI, HPU OMNPEACIEHHBIX YCIOBHUSIX, MOMXET
obecreunTh TOJIydeHHE MepokcoaucepHor KucioThl H2S>Og. [lepokcoaucepHas KuciaoTa
HCIIOJIB3YCTCA B KAYCCTBC OKHUCIINUTCIIA U UMCCT HIMPOKOC ITPOMBINIJIICHHOC ITPUMCHCHHC. HpI/I
BOJOOYHCTKC OHA MCIIOJIB3YCTCA OJIA 0663Bpe)KI/IBaHI/IH, B 4aCTHOCTHU, IMAHHUJIHBIX OTXOHLOB.
I[pyme o0acTu IIPUMCHCHUS BKIIIOYAaIOT OKHMCJIICHUC KpaCI/ITeJIefI, oTOeIBaHueE BOJIOKOH,
CTUMYJUPOBAHUE PAJUKAIBLHON TMMONMMEpU3allui, W3MEpeHHe OOIero Ccoaep>KaHus
OpPraHn4YCCKUxX COG,Z[HHCHI/IP'I. HepOKcozu/IcepHaﬂ KHUCJIoTa SABJIACTCA Ba’XHbBIM
MIPOMEXKYTOYHBIM MTPOYKTOM B 3JIEKTPOXUMUYECKOM MPOU3BOJICTBE MEPEKUCH Bojiopoa [1].

CymiecTByeT HECKOJIBKO PAa3IMYHBIX TOYEK 3pPEHUsT Ha MEXaHW3M OO0pa3oBaHUs
MEePOKCOUCEPHOI KHcIoThl. COTIaCHO OJTHOM M3 HUX MEPOKCOAUCEpPHAs KHCIIOTa 00pa3yercs
B pe3yJIbTaTe€ aHOJHOM IEKTPOXUMUYECKON peakuuu [2,4]:

25042 - 2¢” = 2S04 - S;08% (1)

NN
2HSO4% - 2e" —» 2HSO4 ™ - 2H" + S,08> (2)

[Tomumo  sTOrO, TmpoTekaer peakmuss ruapommza  H2S:0s ¢ oOpazoBanumem
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MIEPOKCOMOHOCEPHOM KHCIIOTHI (Kuciora Kapo), koropas, B CBOIO oOudepeab, TaKkKe
noABepraercs ruaponusy [3,4]:

H2S20g + H20 = H2S0s + H2S04 (3)

H,>SOs + H20 — H2SO4 + H202 (4)

OO6pazoBaBinecs: IEPOKCUA BOJOPOIa U kucioTa Kapo B ganbHEHIIEM OKHCISIIOTCS
Ha aHoJie:

H20: - 2¢" — Oz + 2H" (5)
H2SOs + H20 - 2¢ — H2SO4+ Oz + 2H' (6)

Taxke HaKOMMUBIIUECS B AJEKTPOJIMTE MPOAYKTHI MOTYT B3aUMOJICHCTBOBATh MEXKIY
co0oIii.

Takum o0pa3oM, Bce 3T MOOOYHBIE MPOIECCHl CHUXKAIOT BBIXOJ IO TOKY
MEPOKCOIUCEPHON KUCIIOTBHI.

JIs1 MOBBINIEHUS] BBIXOAA IO TOKY MEPOKCOTUCEPHON KHUCIOTHI B QHOJIUT BBOJST
no6asky ponanuaa amMoHuss NH4SCN B konmuectse 1-2 1/11, KOTOpas TOPMO3HUT pPEaKIUIO
BBIIEJICHUS! KUCTIOPO/Ia Ha aHOJIe.

[Henpto pabOTHI SABIAETCS HMCCIEAOBAHHUE DJICKTPOXUMUYECKOW CTAUU TOTYyYCHHS
MEPOKCOANCEPHON KHUCIOTHI. BBIJIO HMCClIeIOBaHO BIMSHUE Ha BBIXOJ IEJEBOTO MPOAYKTa
TaKoro mapameTpa, Kak KOHIICHTPAIUS CEPHOU KUCIIOTHI.

Jlns  ompedesnieHWs KOHIIGHTpAIlMU  MEPOKCOAMCEPHOM KHCIOTHI B  IpoIiecce
ANIEKTPOJIM3a HCIIOJNB30BAJICS METOJ TepMaHraHaTOMETPUHM, C TIOMOIIbIO KOTOPOIO
yCTaHABIIMBAIACh 3aBUCUMOCTh KOHIIEHTpAIlMU MEPOKCOAUCEPHON KHCIOTHI B aHOJIUTE OT
BPEMEHH MPOBEIACHUs AIeKTpoau3a. [Io 3TOM 3aBUCMMOCTH NMPOBOAWICS PACUYET BBIXOJA
I[EJIEBOTO MPOIYKTa (TIEPOKCOAUCEPHOMN KUCIIOTHI).

AHanu3 OCHOBAaH Ha ypaBHEHUHU PEAKLHUHU BOCCTAHOBJICHHUS MOHOB JABYXBAJIEHTHOTO
xKeleza 10 TPEXBAJIEHTHOTO NepcyibdaT aHMOHAMMU:
2Fe?* + 5,082 — 2Fe3* + 2504 (7)

Cuauana tutpyroT 20 M xosocToi mpoOs! cynbdara xenesa (II) FeSO4 0,1 n. dnsa
ATOTO0 B KOHUYECKYIO KOJOy 00bEMOM 250 MuI ¢ MOMOIIBIO MHUIETKA TepeHocsT 20 mi
cynbdata xene3a (II). PactBop turpyror mepmanranatoMm kamus KMnOs 0,1 H. O0BéM
nomreaniero Ha TuTpoBanuss KMnOg4 3anuceiBaroT B Buae 00béMa Vo. [locie aToro otouparot
U3 aHOJUTa 5 MJI JEKTPOJIUTA U MEPEHOCAT ero B koj0y Ha 50 mui. 3amuchiBalOT BpeMs
otOopa MpoObI OT Hayaa AeKTponu3a. JJoOBOIAT COAEPKUMOE IO METKH BOJION U TIIATEIHHO
nepememuBaroT. Jlanee B koHn4eckyro koi0y Ha 250 M no6asisiror 20 mut pactBopa FeSO4
0,1 v u goGamistoT 2 M pa30aBIEHHOTO HMCCIEAYEMOTO pacTBopa u3 KoiObl Ha 50 M.
PactBop Tutpyror KMnOg4 0,1 H. O6béM nomeauiero Ha tutpoBanre KMnO4 3anchiBatoT B
BHjie 00bEéMa V1. Pacuér nmepokcoaunceproit kucinothl (H2S20g) B T mpoBOAT 10 clieayroreit

dhopmye:

m = (Vo = V1) - M(H,S8,0g) - g(H;5,0g) -V, - n(KMnO,) - 1073 E
Vip. v

rme M — macca mnepokcomgucepHoit kucnoThl (H2S20g), 1; Vo — 00béM KMnOs4 0,1 H,
nomenamuid Ha TUTpoBanue 20 mi FeSO4 0,1 v, Mi1; V1 — 006éM KMnO4 0,1 H, momeammii
Ha tutpoBanue 20 ma FeSOs 0,1 H ¢ 2 mu uccienyemoro pactBopa, mui; M(H2S20g) —
MOJISIDHAasE ~Macca IEpPOKCOAMCEPHON  KUCIOThI, r/Moib; g(H2S208) —  daktop
SKBUBAJICHTHOCTU MEPOKCOAUCEPHON KUCIOTHI, Vi, — OOBEM 3JEKTPOJIUTA (AaHOJIUTA), MII;
N(KMnOa) — HopmanbHOCTE KMnO4, T-3KB/71; Vip. — 006EM HCCaeayeMol MpoObl, MIT; Vi —
00béM KOJIOBI A7si pa3OaBieHHS HCCIeayeMoil mpoObl, mMi; Vi — 00bEM orOHpaemoi
UCCIIeyeMoi TPOoOBI U3 aHOIHUTA, MIL

J1J1st 5)KOHOMHUYECKOW OIIEHKH MPOIIeCCa BBOAUTCS TAKOE MOHATHE, KaK BBIXOJ IO TOKY
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Ha MOJYYEHUE €IUHUIBI TPOAYKIHMH. BBIX0O/ 10 TOKY MOXXHO OINpPEAETUTh, KaK OTHOILIEHUE
Macchl BELIECTBA, IOJYUYEHHOH B IaHHBIX YCIOBHSX 3JIEKTPOJIN32a (Mupaxr.), K MACCE BEILIECTBA,
TEOPETUYECKM BBIYMCIEHHOM Ha OCHOBaHMM 3akoHa @apanes (Mreop.). Ero mnpunHsATO
BBIPAKaTh B MPOLICHTAX.

ml‘[paKT

BT = -100%

mTeop

B oskcnepumenTe Obula HCHONIb30BaHAa AaHUOHOOOMeHHass wMemOpana MA-41

poccuiickoro npousBojactBa kommnanun AO «Ill¢kunoazor». OOBEMBI KaTOIUTA U AHOIUTA

coctaBimsimu 1 nutp. s mojaepaHus TEMIEPATypHOTO pPEXHMa KAaTOMUT M aHOJHUT

HE3aBHCHUMO IHMPKYJIHUPOBAIU dYepe3 XOJOMWIbHUKMU. Temmeparypa XjajareHra B

XOJIOAWJIbHUKAX TMOJJepKuBaiach Ha Hu3KkoM 3HaueHun (okosno O °C) mpu mnomoiu

OXJIQXJAOLIEr0 YCTPOMCTBA — YHILIEPA.

YcnoBus npoBeneHust IKCriepuMenTa: coctan anekrponuta 500 r/m, 650 /1, 800 r/m H2SO4;
1 r/n NH4SCN; cuna Toka — 8 A; Bpemsi TPOBEACHUS JICKTPOIU3a — 5 .

Tabnuya 1

OxcnepumenmanvHvle OaHHbLE GMUAHUAL KOHYEHMPAyUuy pacmeopa CepHoU KUCI0mbl Ha

8b1X00 NPOOYKMA

C (H2SO4), r/o | Bpemsi,u | Vi,ma | m,r | BT, % | ta, °C

500 1 17,1 | 24,25 | 83,7 | 13,0

21,1 | 63,05 | 919 13,7
20,8 | 77,60 | 89,3 13,7
20,35 | 99,43 | 85,8 13,6
20,0 |116,40| 804 13,7

2 16,5 53,35 92,1 12,7

3 16,0 77,6 89,3 12,6

4 15,6 97,0 83,7 12,8

5 15,2 116,4 80,4 12,8
650 1 21,45 | 21,82 75,4 11,3

2 20,65 | 60,62 95,6 11,4

3 19,95 | 94,57 91,8 11,3

4 19,75 | 104,28 | 90,0 10,9

5 19,40 | 121,25 | 83,9 10,5
800 1 21,9 24,25 83,7 13,7

2

3

4

5
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Puc. 1. I'pagux 3a6ucumocmso 8vixooa no moky H>S;O0g om epemenu nposedenus
INeKMpOoaU3a npu paziuyHvlx konyeumpayusax pacmeopa H2SOa4 (500 e/n, 650 2/n; 800 2/n)

[To nanubM Tabmunel 1 1 npuBeaéHHOMY rpaduKky (puc. 1) MOXKHO CAENaTh BHIBOJ O
TOM, YTO HAMBBICIIETO 3HAYCHHUS BBIXOJA MO TOKY MNEPOKCOIMCEPHOU KHUCIOTHI MOKHO
JOCTUYb TIPU UCIIOJIB30BAaHUU PACTBOPA CEPHON KUCIOTHI KOHIEHTpauuen 650 1/1.
Jlureparypa:
1. Serrano K., Michaud P. A., C. Comninellis, Savall A. Electrochemical preparation of
peroxodisulfuric acid using boron doped diamond thin film electrodes // Electrochimica Acta,
2002, V. 48, pp.431-436. DOI:10.1016/S0013- 4686(02)00688-6
2. KybGaco B. JI., banaukoB B. B. Dnekrpoxumudeckas TEXHOJIOTHS HEOPTaHMYECKHUX
BEIIECTB: YUeOH. mist TeXxHukK. — M.: Xumus, 1989. — 288 c.
3. Vueioun B. b., Eppemon C. B., Pomannosa O. B. CpaBHUTENbHBIN aHATU3 Pa3IAYHBIX
METOJIOB TOJy4YeHHe Mepokcuaa Bojaopoaa // Hayuno-texaumueckue Bemomoctu CIIOITIY.
Hayka n o6pa3oBanue. — 2012
4. TlomyueHue NEPOKCOAMCEPHON KHUCIOTHI SJIEKTPOXUMHUYECKMM wmeTtogoM / M. B.
Abaxymos, A. B. Konecankos, M. K. Ucaes, U. M. Heenn // Xumudeckasi IpOMBIIIEHHOCTb
ceronus. — 2022. — Ned4. — C. 36-44
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The increasing use of nanoparticles ensures these materials will make their way into the
environment. Silver nanoparticles, in particular, due to their use in a wide range of
applications, can potentially enter water systems, for example, drinking water supply systems,
groundwater systems or other water objects. Obviously, the question of the fate of
nanoparticles in the agueous components of the environment will be of growingl importance.

HanouacTuiibl MeTaJJIOB HMCIOJIB30BAJIMCh YEJIOBEKOM C JpeBHUX BpeMeH. Cpenu
METaJJIOB OOJIBIIION MHTEpPEC BBI3BIBAIOT HAHOYACTHIIBI cepedpa. BBHUIy Takoro mmpokoro
HUCITOJBb30BaHUA, HAHOYACTHIIbI cepe6pa HEN30EXKHO nomagarOT B KOMIIOHCHTHI OprH(aIOHlefI
cpens [1].

HccrnenoBanne  3akimio4yaeTcs B HM3yYeHHMM — MOBeAeHHs — monudocdat-
CTaOMIM3UPOBAHHBIX HAHOYACTHUIl cepedpa B Pa3NUYHBIX THMAX BOJ, C PACCUUTAHHON Ha
OCHOBAHMHM XHMHYECKOI'O COCTaBa MOHHOM CHJIOM: JAUCTUIUIMPOBAHHAsA BOJA, TOPOACKaA
BOZI0IpOBOAHAs Boja — 7,5%107 mons/n, pH = 7,2; Munepansuas Boga — 3,8x107° mons/n1, pH
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= 8,4; mopckas Boga — 2,7x10 mons/i1, pH = 8,1. Hanouactumns! cepebpa moydanu myTem
BOCCTAHOBJICHHSI MOHOB cepebpa Ooprumpugom. B kadectBe crabuiinzaTopa BBICTYIA
nomadocdar HaTpus. IS 5TOro UCIONL30BAIKCH ciemyromue pearentel: AgCIOs — 3x10™
mous/mutp, NaBH4 — 6,610 mons/murp, (NaPOs), — 6x10™* mons/nutp.

OO6pa3zoBaBmmecss HAHOYACTHUIIBI cepedpa UMEIOT CpeTHUH pa3Mep 2 HM, (-TIOTeHITHAal
coctasmi —60 MB (puc. 1).

3,04 HauasHei|

MornoweHue, yen. e,
o

w k@ s e
LnvHa BONHbL HM
Puc. 1. Cnexmp onmuueckoco noanoujenust 2uopo3os cepeopa. Pacmesop: AQCIO4 =3,3x10°
“monw/1, (NaPOs)n = 6x10*monw/1 u NaBHs= 6,6%10° monw/n. Tnuna onmuueckozo nymu 1 cm.
I'uapo3ons cepebpa B JUCTWIIMPOBAHHOM  BOJAE: TP CMEIIMBAHUHM  C
JTUCTUJUIMPOBAHHOW  BOJOW  CHEKTP ONTHYECKOTO TOTJIONICHUS TMPAKTHYECKU HE
MpeTepreBaeT 3HaYNTEIbHBIX U3MEHEHUHN (puc. 2a), 0JJHAKO 3aMETHO YMEHBIIICHUE MHKa Ha
7 neHb B 00JIaCTH JIOKAJTM30BAaHHOTO TIOBEPXHOCTHOTO T1a3MOHHOTO pe3oHanca (JITITIP) mpu
Amax = 390 uM. 3HavanbHBINA pa3mep dacTuil ~ 1.7 HM, TP CMEIIMBAaHUU C BOJOM ~ 2.8 HM,
KaK M Ha MepBbIi, Ha 4 eHb ~12.6 HM, Ha 7 feHb ~ 8.6 1 Ha 14 geHb ~ 22.2 HM. {-TToTeHIIha
I0CJIe CMeIInBaHus coctaBuil -16 MB, Ha 2 nenn -52 MB, Ha 7 nenb cocraisi -25 mB. Takum
o0pazoM, B JUCTUUTMPOBAHHOW BOJIE HAHOYACTHIIHI 00JIa/Ial0T BHICOKOM YCTONYHBOCTHIO,
YTO MO3BOJISIET UCIOJBb30BATh HAHOYACTHUIIBI B TAJIbHEHIIIUX UCCIICIOBAHUSX.

16 — luaposone”
uapo3pons + Boaa (1:1) Muapoaons®
f e G 1,54 —— Tuapozons + sopa (1:1)
—— feus 2 HY DeHe 1
I — leKe 2
—[Oenw B
OeHk 8

Oere 4

il
Oere 7
i Aexs 11

—— fAeHs 14

MNornowenue, yon. ea.
MNornowexue, yen. ea.

T T y
200 300 400 500 600 0.0 T T T
200 300 400 500 800

[nuHa BOMHbI, HM
OnwvHa BorHsl, HM

a o
Puc. 2. Cnexmpuwi onmuueckozo noznowenus 2uopo3ois cepebpa: a) 8 OUCMULIUPOBAHHOT 800¢, 0)
6 munepanvhoii 6ode. Pacmeop: AgClOs =3,3x10*monw/1, (NaPO3)n = 6x10*mons/1 u NaBHs=
6,6x107 monwv/aump. Jnuna onmuyeckozo nymu 1 cm. Coomnowenue 2uopo3ons k 6ooe 1:1.

[Ipn cmemmBaHuM TUAPO30JI C MUHEPATBLHOW BOJOW HaOMIOmaeTcs HEOOJbIIOoe
CHI)KEHHE ONITUYECKOTO MorionieHus B oomactu 350-450 HM, ipy 3TOM B TIOCITIEAYIONINE THU
MIOTJIONIEHUE TPOJIOJKACT CHUXKAThes (puc. 20). Ha msaTelii 1eHh CTAHOBUTCS 3aMETHO
nosiBJIeHUE ere ogHoro nuka B oomactu 400-500 HM, 4TO MOXKET TOBOPUTH 00 U3MEHEHUH
¢dopmbl HaHOYacTHI. B mepBelii A€HP pa3Mep HAHOYACTHUI[ COCTaBISLT ~3.5 HM, Ha
cinenytomnii ~13.4 uM, Ha 5 geHb ~24.8 HM, Ha 9 geHb ~ 64.6 HM. (-TOTEHIMAN MpHU
CMEIIMBaHUU cocTaBiisil -46 MB, Ha 2 nenb -65 MB, Ha 5 nenp -45 MB Ha 9 nens -42 MB, uTo
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TOBOPUT O XOPOUIEH YCTOWYUBOCTH TUAPO30JIsl B BOJIE, HECMOTPS HA BO3MOKHOE U3MEHEHHE
(bopMBI.

[Tocne cMmemmuBaHusi TUAPO30JsT cepedpa C TOPOACKOM BOJOMPOBOTHON BOJOM
WHTEHCUBHOCTh OINTHYECKOTO TMOIJIOIICHUSI CHUXXalach Ha MNpOTsKeHuW 11 nmHeM, kak
MOKAa3aHO Ha pucC. 3a, a Takke HaOII0JaeTcs MOsBIIEHUE €llle OJHOro nuka B obmactu 400-
500 aMm. M3HavaneHbBIN pa3Mmep yactuil ~1,7 HM, IpyU CMEIMIMBAHUU ¢ Bojou ~18.6 HM, Ha 1
neHs ~12 aM, Ha 2 neup ~21.3 HM, Ha 4 nenb ~64 HM, Ha 7 nenb ~71.1 uM, Ha 11 genn ~1
MKM. (-TIOTEHIMaI IPU CMEIIMBAaHUU CHauasa coctaBui -18 MB, a Ha 7 AeHb U3MEHUIICS 10
-28 MmB. HaHowacThilbl arJioMepupyroT W BBINAAAIOT B OCAI0K, 3TO MOATBEPKIAAIOT
dboTtorpadun ruapo30s ¢ BOIOMH.

; maposons*
Mgpozone” maposonk + oaa (1:1)
144 MMapo3ons + Bopa (1:1) k HeHe 1
News 1 Here 2
— Hene 2 i Dets 4
Dews 4 ' : Hets 7
Heke 7 i it —— fexs 11
Hetb 11 L2
F
|

0,5+

Mornolexue, yen. ea.
Mornowenne, ycn. eq.

0.0

T T T
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T T
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JINAHE BOMHBI, HM [OnHa 80NHI, HM

a o
Puc. 3. Cnexmpwvl onmuueckozo no2noujenusi 2uopo3ois cepebpa. a) 8 6000NPo8OOHOI 800e, 0) 8
mopckoii 6ode. Pacmeop: AGCIO4 = 3,3%1073 monw/n, (NaPO3z)n = 6x10* moaw/n u NaBHs=
6,6%10vonv/mump. Tnuna onmuueckozo nymu 1 cu. Coomuowenue 2uopo3ons k 6ode 1:1.
[Tocne cmemmBaHusi TUOAPO30JsT cepedbpa C MOPCKOM BOJOM HMHTEHCUBHOCTH
ONTUYECKOTO TOTJIONIEHUS] TUIAPO30Jsl CHU3UIach B 3 pasza (puc. 30), mpu 3TOM 3aMETHO
yBenudeHue norioiieHus B ooiaactu 450-800 HM, 4TO TOBOPUT 00 YKPYITHEHUH HAHOYACTHII.
HNannbie /JIPC noareepkaaroT 3TO: NMPU CMEIIMBAHMM YACTULBI COCTaBISAIOT ~16.3 HM, Ha
CIeNyIoMUi AeHb >3 MKM. (-TIOTeHIHal nmoTeHIman cocrasmi -10 MB nocne cmemmBanms,
nanpHeliee n3MepeHne ObUI0 HEBO3MOKHO BBHTY BBINACHUS HAHOYACTHUI] B OCAJIOK.
HaubGonee cTaOMIbHBIMU OKa3aJuCh HAHOYACTHIIBI B AUCTHIUTMPOBAHHON BOJE, UTO
OOBSICHSIETCSL OTCYTCTBHUEM COJIEp>)KaHHUS B BOJAE CHeHU(UUECKUX K cepedpy HOHOB
(C17,Br~,S0%"). Haumenee crabuibHbIE OBUIM HAHOYACTHIIEI B MOPCKOM BoJe. DTO CBA3aHO
C TE€M, YTO B YCJIOBUSAX BBICOKOW MOHHOW cuibl nud@y3Hbiii crnoit mpotuBonoHoB J[OC
CKUMAETCA, YTO MPUBOJUT K CHUXKEHHUIO yCTOMuMBOCTH. MccienmoBaHue HalpaBlieHO Ha
noctmxkenue 12 nenu ycroitunoro passutusi: ObecrieueHue mepexosia K panroHaIbHBIM
MOJIETISIM TTOTPEOJICHUS U TTPOU3BOJICTBA.
Jlutepartypa:
1. Mueller N.C., Nowack B. Exposure Modeling of Engineered Nanoparticles in the
Environment // Environ. Sci. Technol. 2008. Vol. 42, Ne 12. P. 4447-4453.
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Surface water pollution poses a threat to the quality of natural waters, the stability of aquatic
ecosystems, ichthyofauna, and humans. The territory of the Astrakhan State Biosphere
Reserve receives pollutants such as heavy metals from all upstream sections of the river
Volga. Due to this, environmental monitoring of the state of waters is important in the reserve.
The paper presents the dynamics and distribution of heavy metals for the streams. Heavy
metal trends were calculated for each season.

Hp06neMa 3arpA3HCHUSA ITIOBECPXHOCTHBIX BOJA CYIIHN — OJHWH U3 Ba)KHEHIIINX BOIIPpOCOB
COBpeMeHHOfI 3KOJIOTHUH. 3arp;13HeH1/Ie IMOBCPXHOCTHBIX BOA IIPCACTABIIACT YI'PO3y IJIA
Ka4yCCTBa IIPUPOIHBIX BOI, CTaOMIIBHOCTH BOJHBIX 9KOCUCTEM, I/IXTI/IO(baYHBI 1 U1 4€JIOBCKaA.
O,I[HI/IM U3 OCHOBHBIX BH/IO0B San}ISHHTeHCfI BOJHBIX J3KOCHUCTEM ABJAIOTCA TAXKCEIIBIC
MECTaJlJIbl, CIIOCOOHBIE HAKAIUIMBATBCS B KHUBBIX opranm3sMax ©H II€pCAaBaTbCia II0
TpO(l)I/I‘IeCKI/IM OCIIAM € IIOBBIIICHHUCM TOKCHYHOCTH LA CICAYIOIIHUX 3BCHBLCB IICIIH. Ha
TEPPUTOPHIO ACTPAXaHCKOTO OMOC(EPHOTO 3aNIOBEAHUKA, TIO IPUYUHE €ro reorpaduaeckoro
pacrosiokeHus (HU30BbE€ ACNbTHI P. Bosirn), moctymnarT 3arps3HsOIINe BEIIECTBA CO BCEX
BBIIICPACITIOIOKCHHBIX YYAaCTKOB PCKHU Boar H, IMOOTOMY MOHHTOPHHI' COCTOSAHHA BOJ Ha
TEPPUTOPHH 3aTIOBEIHUKA SBIISIETCS] HEOOXOIMMOM U aKTyalIbHOM 3amaueii [ 1].

,HJIH OLCHKHU COCTOSAHHSA (1)OHOBOFO 3arpA3HCHUA ITOBCPXHOCTHBIX BOJ HA CTAHIIUHU
KOMIUIEKCHOTO (DOHOBOTO MOHHUTOpUHTa ACTpaxaHCKOro OHOC(EpHOro 3amoBeTHUKA
MIPOBOJISITCS PETYJIIPHbIE HAOTIOICHUS 3a COACPKAHUEM TSKEJIBIX METAIIJIOB (PTYTH, CBUHIIA,
KaaMus 1 Meau). HabmoeHust ocyIecTBISIFOTCS. Ha TPOTOKaX JenbThl p. Bonra: Kokiol u
beictpas ([amumkckuii ydactok 3amoBennuka), OOxopoBa u Kyntyk JloTOCHBIH
(OGxopoBckuii  yyacTok 3amoBennuka). [IpoGoorOop ocymiecTBisercs B pasHbIC
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TUAPOJIOTHYECKHUE TIEPUOIBI - B IEPHO/T TTOJIOBOJIbS U B 3MMHIOIO U JIETHIOIO MEXEHHU [2].

B nannoit pabore ObUIM MPOBEIEHBI PacyeThl CPEIHEr0JIOBBIX KOHIIEHTpALIUMA
TSDKEBIX METAIIOB (PTYTH, CBUHIIA, KaIMHUS U MEAN): A1 Bo0TOKOB brictpas u Kokioii ¢
2000 mo 2021 r., g nporokoB O6xopoBa u Kyntyk Jlotocusrit — ¢ 2015 mo 2021 r.; mis
BOJIOTOKOB OBLIM MOCTPOEHBI TpaUKU C JUHAMUKAMHU KOHIICHTPAIMI TSKEIBIX METAJIOB C
y4eToM ce30HOB (puc. 1).

60,0
—Hg

-=Ph
-+Cd
—Cu

= w
8 k=)
=] =]

KoHUEHTPaLi TKenbix MeTafinos, MKH/n
"
]
g

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Puc. 1. Jlunamurxa konyenmpayuti msoicenvix memanios 6 npomoxe bvicmpas ¢ 2000 no
2021 200

Jlis cpaBHEHUS TUHAMUK KOHLEHTPAIMH TSHKENbIX METANIOB MEXKIY pazIu4YHbIMU
MpPOTOKaMU OBUTM paccuuTaHbl Ko3PPuImeHTsl Koppensuuu (tabn. 1). Benuuuna
K03 (ULIMEHTa KOPPENISLMHA OTPaXKaeT CUJIbl CBSA3H, 3HAYEHUS MPU HYJIEBOM 3HAUYCHUU WU
OJIM3KHME K HYJIO T0JIpa3yMeBaloT clladyro WM OTCYTCTBYIOILIYIO CBsI3b. BbIJIO ycTaHOBIIEHO,
YTO BPEMEHHBIE XOJbl PA3IMUYHBIX TSKENbIX METAJUIOB JJI KaXKJ0r0 BOJAOTOKA YAaCTUYHO
COBMAJAlOT. BbUIM BBISBIEHBI CIEAYIOIIME KOPpENSALMU: MEXIy NpoTokamu bbwicTpas u
Koxku1roit o Bcem n3MepsieMbIM TSDKENIbIM MeTaslaM; 1o Meiu Mexay npotokamu Kokitoit u
Oo6xoposa, Kokmroit n Kynryk JIOTOCHBIN; 1O CBUHIYy MEXIy NpOoTOKamMHu beicTpas u
O06xopoBa; mexay nporokamu O6xxopoBa u Kyntyk JIOTOCHBIM 1O BceM H3MepsieMbIM
TSDKEJIBIM MeTajulaM. /laHHbIe KOppesLuU 03Ha4al0T CONPSYKEHHOCTh TUHAMUK COJICPyKaAHUS
TSKEJIBIX METAJUIOB MEXIY BOJOTOKAMHU.

| 2000 | 2001 2002 2004 2005 2006 2007

Tabnuya 1
Koagpdpuyuenmor xoppenayuu konyenmpayuii msicenivlx Memaiios 6000MOK08
HazBaHust BO1OTOKOB 3HaueHust KOAPPUIIMEHTOB KOPPEISIIIH
Hg Pb Cd Cu

brictpas n Koxiroit 0,42 0,41 0,64 0,33
brictpas u O6xopoBa 0,11 0,26 0,22 0,03
brictpas u Kynryk JlorocHbIi 0,17 0,02 -0,11 0,13
Koxmroit 1 O6xopoBa 0,08 -0,09 -0,04 0,33
Koxkuroii u Kyntyk JloTocHBIH -0,15 -0,15 -0,08 0,39
O6:xopoBa u Kyntyk JloTocHslit 0,26 0,57 0,29 0,95

JInsi  OLIEHKM 3HAYUMOCTH TPEHJOB KOHUEHTpAUUW TSDKEIbIX METauioB B
MOBEPXHOCTHBIX BOAAaX B AcCTpaxaHCKOM OHOC(EpHOM 3aMoOBEAHHMKE HCIOJIb30BANIaCh
nporpammMa MAKESENS. B mporpamme MAKESENS Tpenn (kak U3MEHEHHUE 3a TOJ)
paccuuThiBaeTCA O  HemapaMeTrpuyeckoMy  Tecty  ManHa-Kenmanna u mo
Henapamerpudeckomy meroxy Cena [3]. Ilpu momoru mporpaMMbl ObUIH pacCUUTAHBI
TPEHJbl COJEPKAHUS TSDKEIBIX METAUIOB B IOBEPXHOCTHBIX BOJaX ACTpaxaHCKOTO
3aroBeTHUKA TSI KaXJI0T0 Ce30HA. 3HAYMMbIE TPEHJIbI ObUIH BBISBJICHBI B BOAAX MPOTOKU
BricTpoil anig cBUHLIA (CpeIHEr0I0BOM TPEH), Ml PTYTH OCEHBIO, IJIsi KaAMUs JIeTOM (pHC.
2), sl MEI1 OCEHBIO.

185



Cexknus «Okpy:kapmas cpeaa M yCcToi4nBoe pa3BuTHE»

30,00
25,00 [
20,00
15,00 -

10,00 -

Houueutpayua Cd netom, mer/n

5,00

0,00

1955 2000 2005 2010 2015 2020 2025

Toasl
Puc. 2. Usmenenue codepoicanus kaomus 6 npomoke bvicmpas 6 nemnuti nepuoo ¢ 2000 no
2021 200
B Bomax mporoku Kokioil 3HauMMble CpeTHEroJ0Bbie TPEHbl HAOIIOAAINUCH IS
PTYTH U KaaMus, JJIs CBUHIIA 3HAYUMBIN TPEHJ| CYLIECTBYET B 3UMHUM, BECEHHUM W JIETHUI
nepuoja. Takke 3HAaYUMBbIE TPEHIbl HAOMIOAAINCH B 3UMHUMN MEpUOA JUIs MEIU B BOJAX
nporoku OOxopoBa W B OCEHHHH Tmepuoa i meaun B Boaax Kynryka JlortocHoro.
[IpoBeneHHoe wucCcIEeIOBAHME TIOKA3ajl0, 4YTO Y BCEX pPAacCMaTPUBAEMBIX BOJOTOKOB
MPUCYTCTBYIOT TE€HACHIMU CHHXKCHUS KOHIICHTPAUMM TSHKEIbIX METAJIOB, YTO O3HAYaAET
YMEHBIIICHHUE 3arpsI3HEHUS TOBEPXHOCTHBIX BOJ] TSDKEIIBIMU MeTaJllaMu B Oacceiine p. Bosra.
UccnenoBanue HampaBiieHO Ha JocTwkeHue 15 Ilenu ycToHYMBOro pasBuUTHUA —
COXPAHEHHUE KOCUCTEM CYIIIH.
Jlutepartypa:
1. Resonances science: Proceedings of articles the Il International scientific conference.
Czech Republic, Karlovy Vary - Russia, Moscow, 2018 November 07-08. URL.: https://eee-
science.ru/collection/978-5-00090-131-1/
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The paper assessed the changes in the content of lead, cadmium and copper in the soils of
various natural biosphere reserves for the period 2001-2021.

OnHOM M3 aKTyallbHBIX 3a/1a4, CTOSIIHUX MEpE]] YEeTOBEUECTBOM, SIBIISIETCA CO3JaHUE
3¢ (deKTUBHON CcHUCTEMbl MOHUTOPUHIA cOCTOsHUA oOkpyxatomieit cpeasl (OC), koTopas
npenocTaBisiyia Obl MHQOPMAIUIO IS TPUHIATHS pelieHuil 00 OrpaHM4YeHUH YpPOBHS
AHTPOIIOr€HHOTO BO3/IEUCTBUSA JUIsl OTAEIbHBIX TeppUTOpHil [1].

B MexayHapoIHOH NpakTUKE MIUPOKOE NPUMEHEHHWE IOoJyyuia OLEHKa
MaTepuaibHOro (MaccoBoro) Oamanca (MbB) zarpssmsitomux BemecTB (3B) B mpenenax
BOJI0COOpHOrO OacceiiHa, KOTopasi MO3BOJISIET MOIy4YaTh OOIIYI0 HHPOPMAIIUIO O MUTPALIUU
3B 1 npoBOAWTH aHAIM3 UX BO3ACUCTBUSA HAa OTIAEIbHBIE KOMIIOHEHTHI IPUPOAHOU CpPEJBbI.
Habop nmanubix mo pacu€étam MDB 3arps3Hsoommx BemIecTB B BOAOCOOpPHOM OacceliHe
BO3MOXXHO HCIIOJIB30BaTh JJIsi pa3paOOTKH MMHUTAIIMOHHBIX MoJielel OMOreoXMMHYECKUX
LIMKJIOB, OIIEHKH KPUTHYECKUX HATPY30K, YTOUHEHHSI HHTEPIOSALNN JaHHBIX, TPEACKa3aHus
OTKJIMKAa SKOCHUCTEM Ha M3MEHEHHUs B Harpys3ke 3B, mpuHsaTus perieHuit 006 orpaHMYeHUU
AHTPOIION€HHOTO BO3/IEUCTBUS U PEKYJIbTUBALIMOHHBIX MEPOIIPUATHIA [2, 3].

B ocHoBY MB 3arpsi3HAIOIINX BEIIECTB JOKUTCS THIPOIOTHUSCKHI OaaHC, KOTOPBIHA
MOJKET OBITh OMHCAH Kak:

P—E =R 1+ AS,

rae P — ocagku, E — 3BanoTpancnuparus, R — cTok, AS — n3MeHeHUs B HAKOIUJICHUH.

DTOT NOAXO0/ 3aKJII0YAETCSl B UCCIEIOBAHUM BHEIIHUX ITOTOKOB OTKPBITOM CUCTEMBI,
M3MEpPEHUH IMMOTOKOB U (CO BpeMEeHEeM) KOHTPOJIb uX nokazareneil. [Ipocroit Mb mosxer ObITh,
B JIAJIbHEHIIIEM pa3iesiéH Ha 0ojiee CIIOKHBIC NI U3YUEHHUS OTHOIISHUS «103a-3¢dex» [2].
[To ananornyHoi cxeme paccuuThiBarOTC Mb B XMMHMKO-TEXHOJIOIMYECKUX IPOLIECCAX B
3aKpBITHIX cUcTeMax. TakuM oOpa3oM, moyBa OyAeT BBICTYNATh «PEAKTOPOM», BHYTPH
KOTOPOTO TPOUCXOJIUT HaKomuieHue, Tpancopmarms u paznoxenue 3B. Mndopmanus o
HAMpaBJICHUH TIpollecca HAKOIUICHWs] WM BbhIMbIBaHUA 3B HeoOxomuma aiisi OICHKHU
AHTPOIIOIEHHOM U €CTECTBEHHOW HArPy3KH HA IIOYBEHHBIN ITIOKPOB U SKOCUCTEMY B LIEJIOM.

B pabore mpoBoauiach OIeHKa M3MEHEHHS COAEpKaHUS TsDKeNbIX MeTauioB (TM)
(cBUHIA, KaAMUSL U MEJIM) B MOYBAX PA3IUYHBIX MPHUPOJHBIX OMOCHEPHBIX 3aMTOBETHUKOB.
bbimu paccMOTpeHbl JaHHBIE O COJIEPKAHUU TSKEIbIX METAJIOB B MOBEPXHOCTHOM CJIO€
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nouBsl (0-10 cM), moiiydeHHBbIE B pamKax (YHKIHOHUPOBAHMS CUCTEMBI KOMIUJIEKCHOTO
¢onoBoro Mmonutopunra (KOM) 3a nepuon 2001-2021 rr.

HaGmtonanuce aBa mepuoja moBbllieHUs KOHLeHTpauuid cBuHia (Puc. 1) B mouBax
Bcex wuccienyembix tepputopuii: 2007-2011 rr. m 2013-2021 rr.. Jns OGoibmIMHCTBA
OrocdepHbIX 3aMOBETHUKOB COJICPKAHUE CBHUHIIA TIPU POCTE KOHIIEHTPAIIUH HE TIPEBBIIIATIO
nosioBuHs! [1/IK. HaunGosnee BbipaskeHO OBUIO yBEIWYEHUE KOHIICHTPAIMI CBUHIA B MOYBAX
Kagska3ckoro npupoanoro 6uochepnoro 3anosegnuka ¢ 10,75 mxr/r 8 2013 1. 10 39,17 mxr/t
B 2021 r. ¢ npespiiennem I1JIK.

M3meHeHMe KOHUEHTPaLMi CBUHLA B MOYBEHHOM MOKPOBE
npupogHbIX BruochepHbIx 3anoseaHMKoB 3a nepuog 2001-2021 rr.
45

40

MNproKcKko-TeppacHblid NPUPOAHbIA

35 BrochepHblit 3anoBeaHMK

L 30 = ACTPAXaHCKMIA NPUPOAHBIA
~ 6 o
= vochepHbli 3aNoBeaHUK
E‘ 25 KaBKascKuii npupoaHbIit
g BrviocdepHsbIit 3anoBeaHUK
T 20 . -
= = BOpPOHEMCKMI NPUPOAHBIA
8 15 BrochepHbIit 3anoBeaHMK
— ANTAUCKMIA NPUPOAHDINA
10 BrochepHbIit 3anoBeaHMK

s [1[1K

=
Q

Puc. 1. Cooeporcanue ceunya 6 nousax npupooHvlx 6UOCHepHbIX 3aN08eOHUKO8

Conepxanne kanamus (Puc. 2) B mouBax 3a mepuo/a HabII0IeHUA ABaXK bl MMPEBBICUIIO
I[IIK — B IIpuokcko-TeppacHoMm mpupogHoM Omocheprom 3amoBeanuke B 2015 romy u
Boponexckom mpupogHom Ouochepnom 3amoeanuke B 2017 romy (0,63 u 0,57 Mxr/v
cootBeTcTBeHHO). Jlnsa [Ipuokcko-TeppacHoro, Antaiickoro u KaBka3ckoro OunochepHbIX
3anoBeAHUKOB B mepuoj ¢ 2019 mo 2021 nabmarogaeTcss CHIXKEHHUE COICPKaHUs KaaMus 10
0,04-0,06 mxr/r, uro coctaBisieT 10% ot IIJIK u sBiIsIeTCSI MHHUMAJIBHBIM ITOKa3aTelIeM 3a
Tepro/1 HaOJII0 ICHUH.

B mouBax IIpuokcko-TeppacHoro nmpupoaHoro 6uochepHoro 3amoBeanuka B 2010-
2011 rr. OpIIO 3aUKCHPOBAHO YBEIMYCHHE KOHIICHTpAaMHM Menu. KoHIeHTpaluu Meau
cocraBuna 45 m 57,5 MKr/r coorBercrBeHHO, 4To coctaBisier 1.7 IIJIK. HaGmomanoch
yBEIWUYCHUE KOHIIEHTpaIuii Meau B MouyBax B KaBkasckom mnpupoaHoi OuochepHOM
3anoBenHuke ¢ 2013 mo 2021 rr. ConepxaHue MeId B IOYBAX JPYTHX MNPHUPOJIHBIX
O6uochepHBIX 3aMoOBEIHUKOB BapbHpoBajock oT 1,3 mo 19,15 Mkr/r 3a Bech mnepuon
HAOJIFOIEHUH

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

188



Cexknus «Okpy:kapmas cpeaa M yCcToi4nBoe pa3BuTHE»

N3meHeHWe KOHLEHTPaUWM KagMmnA B NOYBEHHOM NOKPOBE NPUPOAHbBIX
buocdepHbIX 3anoBegHMKOB 3a nepmoa, 2001-2021 rr.
0,7

0,6 MpuroKcko-TeppacHbIi NPUPOAHbIN
/\ BbuochepHbI 3anoBeaHMK
0,5 ——AcTpaxaHCKUI NPUPOAHbLIM

BuochepHbI 3anoBesHMK

o
S

KaBKasckui NpupoaHbIi
BrochepHbI 3anoBeaHMK

o
w

——BOpPOHEXKCKUIA NPUPOLHbLIN
BuochepHbI 3anoBeaHMK

Kagmuia, mkr/r

\.

= AJITAMCKUI NPUPOAHBIA BrochepHbIi
3anoseAHWK

—nNaK

0,1

0
T F S LTS s

Puc. 2. Cooeporcanue xaomus 6 nousax npupoonvix 6uochephvix 3an08e0HUKO8

VYBenuyeHue cojepKaHusl CBHHIIA B MOBEPXHOCTHOM CJio€ TO4YBbI B KaBka3zckom
MPUPOTHOM  OuochepHOM  3amoBeAHUKE (MPUCYTCTBYET CTAaTHUCTHYECKH 3HAYMMBINA
Bo3pactatouuii tperna, o = 0,05) 3a wucciemyemblii MepUOa MOXKET TOBOPUTH O €ro
HakoIUIeHUH. B TO ke Bpemsi €IMHUYHbIC BHICOKHME 3HAYEHHUS MEIU M KaJMHsSl BEpOSITHEE
BCEro, SIBIISIIOTCS CJEJCTBUEM BPEMEHHBIX HCTOYHUKOB TOCTYIUIEHUS 3THUX METAVIOB B
atMocdepy (Hampumep, BCIEICTBUE JECHBIX MOKapoB). CTaTUCTUYECKU 3HAUMMBIX TPEH/I0B
JUIS KaJIMUSL 1 MEJIM BBISIBJICHO HE ObLIO.

UccnenoBanue HanpasiieHO Ha goctkenue Llenn 15: CoxpaneHue 3KoCUCTEM CYIIH.

Uccnenoranue BrimoaHeHo B pamkax TeMbl HUOKTP AAAA-A20-120013190049-4.
Jlureparypa:
1. ITaBnoB, H.U. I'moGanbHbIe CHUCTEMBI MOHUTOPHHTA OKpPYXKAKOIIEH cpeabl U (HOHOBBIN
mouutopuar H.W. ITasino, M.M. Kynem // BectHuk JlaapHEBOCTOYHOM rocyaapCTBEHHOM
akameMun 3koHoMuKHU U yrpasieHus. — 2000. — Ne 4(16). — C. 66-75. — EDN ZCIBBH.
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3. Luangjame, J. & others 2009. Recommendations for preparation of a guidelineon the
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In the course of this work, data on the content of macro- and microelements in the
groundwater of the Karadag Reserve were collected and analyzed, the trend of changes in
the content of substances in groundwater in 2020-2021 was analyzed.
As the analysis showed, in the period 2020-2021, there was an excess of the maximum
permissible concentrations of elements such as Li, B, Mg, S, Ca, Fe, Ni, Br and a single excess
of Na and Mn, which can have a negative impact on human health when drinking drinking
water containing elevated concentrations of these substances.

l'ocynapcTBeHHBIM  NpUpOAHBIN  3amoBeAHUK — «Kapagarckuit» — oTiamyaercs
MHOTOOOpa3ueM TOYBOOOPa3yIOMIMX MOpPOA — TMPOAYKTOB pa3pyIllIeHUsT H3BECTHSIKOB,
TJIMHUCTBIX CJIAHIOCB KW BYJIKAHHYCCKUX IIOPOA. XUMHUYECKUM M DJIEMEHTHBIM COCTaB
I'PYHTOBBIX BOA AHUKTYCTCA 6I/IOFCOXI/IMI/I‘-ICCKI/IMI/I OCO66HHOCT$IMI/I MCCTHOCTH, YPOBHCM
aHTpOHOFeHHOfI Harpy3kKku, HHTCHCHUBHOCTBIO IICPCHOCA MAKpPO- UM MHKPOIJICMCHTOB C
IIOBCPXHOCTH Mopeﬁ U OKCAHOB U OTAAJICHHBIMH MOCICIACTBHUAIMU BynKaHI/I‘{eCKOﬁ
akTUBHOCTH [1].

JUia knmumata KpblMa XapakTepHa 3acylUUIMBOCTh. 3JIECh BBINAJAET OYEHb Mo
0CaJIKoB — B cpetHeM Bcero sinib S00-600 MM B ro1. B 601bIIMHCTBE MECT B TEYEHHE MHOTHX
MCCAICB KOJIUYCCTBO BBIMMABIIMX OCAJIKOB MCHbBIIIC, YCM BCIMYMHA UCIIApACMOCTH. B ropax
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WCIIAPEHMIO BBINABIIEH BJaru MPEMSATCTBYET OBICTPbII CTOK OCAaJKOB U  OOJbIIas
TPEIUHOBATOCTb.

B KpriMy ecTb npoOiema HEXBAaTKU NMPECHOU BOJIbI, 00YCIOBJIEHHAs COBOKYITHOCTBIO
pasHbIxX npuunH. JKutenn KpbsiMa MOCTOSIHHO CTalNKUBAIOTCS € EpeO0sIMU BOJOCHAOKEHHS.
B cBsI31 ¢ 3TUM KCIIOJIB30BAHKE KOJIOALEB JJ11 MECTHOT'O MOJIb30BAaHUS B KAYECTBE OCHOBHOI'O
BOJIOCHA0XKEHHUS SIBJISIETCS] HAaOoJIee aKTyalbHbIM.

Ecou paccmartpuBate B 1enom, To mpoOrnema mpeBbimienus [IJIKB xumuueckux
BEILIECTB B BOJE XO3AMCTBEHHO-NIUTHEBOIO U KYyJIbTYPHO-OBITOBOTO BOAOIOJIb30BAHUS
SIBJISIETCS OMACHOM TJIOOAJIBHOM MPOOJIEMOM, HETMOCPEICTBEHHO BIMSIONIEH Ha 3I0POBBE
YeJIoBeKa, 00yCIOBIEHHON MECTOIOJIOKEHUEM U OKPYKEHUEM MCTOYHUKA BOJIOCHAOKEHHUSI.

enp uccnenoBaHus — OLIEHKA COCTOSIHUSA MPECHBIX BOJ IMPHUPOJHOTO 3alOBEJIHUKA
«Kapanarckuiiy.

Pemaembie 3agaun: cOop ¥ aHANU3 JaHHBIX COAEPKAHUS MAKPO- U MUKPOAJIEMEHTOB B
IPYHTOBBIX BOJIaX; aHAJIU3 TEHICHIIUN U3MEHEHUS COJIEpKaHUsI BEILIECTB B TPYHTOBBIX BOJIaX
B 2020-2021 rogax; ocymieCTBICHNE CUCTEMATH3AIlMU U aHaJIM3a COOpaHHBIX MAaTePUAJIOB.

Jlns ananuza ObUTK B3SAThI MPOOBI BOABI U3 YETHIPEX Pa3HBIX KOJIOALECB B 3UMHUI U
netHuid nepuon 2020-2021 romoB, HaxoAAIIMXCA HA TEPPUTOPUM  3alOBEAHMKA.
MecTomnonoxeHue JaHHbIX KonoaueB (puc. 1): 1 — B mapke (BbicoTa HajJ ypoBHEM Mops 12
METpPOB, rI1yOuHa konojma 3 Metpa, ctoid Boabl 0,5 MeTpa, KOJIoIell He UCIIONb3yeTcs); 2 —
OKOJIO rapaka (BbICOTa HaJl YpOBHEM MoOps 27 MeTpoB, TiyOuMHa KoJoAla § METPOB, CTOJO
BOABI 3 M, XO3SMCTBEHHO-OBITOBOE HCIOJIb30BaHKE); 3 — B MEPBOM Jiarepe (BbICOTa HaJ
ypoBHeM Mops 35 meTpoB, mryOmHa kosoxama 8 merpoB 30 cMm, ctond Boasl 1,5 mMetpa,
X035IICTBEHHO-OBITOBOE HCIIOJIH30BAaHUE B JIETHUH Mepuo); 4 — BO BTOPOM Jiarepe (BbIcoTa
HaJ ypoBHeM Mops 44 meTpa, rinyOuHa kojoaua Oosnbine 12 MeTpoB, cToa0 BOABI OOJbIIe 7
M, TUTHEBOE U XO35IIICTBEHHO-OBITOBOE UCIIOJIL30BAHNUE).

24 CvoTposas
Ao AZKS—= T e i

o

My3eit nprelabl e
Kapanard s

Puc. 1. Cxema pacnonosicenus konooyes Ha meppumopuu npUpoOHo20 3an08eOHUKA
«Kapaoazckuiiy
Amnamm3 ipo6 Bojwt 6611 crienad B [IKIT UL MuBIOM um. O. A. Kosanesckoro PAH,
pacrionoxxenHoM B T. CeBacTonounb, Ha Macc-criektpomerpe PlasmaQuant. Cratuctudeckas
00paboTka  pe3ylbTaTOB  OCYIIECTBISUIACH €  HWCIOJb30BAHMEM  CTATUCTHYECKOU
KoMITbIoTepHO Tiporpammbl EXcel. Kak mokaszan ananms, Bo BceX KOJO/IAX U B 3UMHUM, U B
netHuil nepuoasl B niepuon 2020-2021 romoB HaOMIOAANOCH 3HAYUTEIHLHOE TPEBBIIIICHHUE
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ITJIKB Takux Bemiects, kak Li, B, Mg, S, Ca, Fe, Ni, Br, a takke oHOKpaTHOE MPEBBIICHUE
KOHIICHTPAILIMY HATPUs U MapraHiia.

Tounast nara mnpoOOOTOOpPAa HEW3BECTHA, MOATOMY JUISl aHAIU3a 3aBUCUMOCTHU
KOHIICHTPALIMM 3JEMEHTOB OT METEOPOJIOTHYECKUX YCIOBUNM OBLUTM B3STH CpeaHUE
TeMIEpPaTypbl U KOJIMYECTBO OCAIKOB jeTa U 3uMbl 2020-2021 ronoB mns paccMOTpeHUs
KIIMMaTHUYECKUX U3MEHEHUN. B MaHHbBIN eproa 3MMON KOJIMYECTBO OCAJKOB YMEHBIIUIIOCH,
CpeaHsis TeMmepaTypa BO3ayXa YMEHbIIMIACh. JIETOM KOIMYECTBO OCAJAKOB YBEIMYMUIIOCH,
CpeaHsisi TeMIlepaTypa BO3ayXa MPaKTUUECKH HE U3MEHUIACH.

Ha ocHoBe 3Tux naHHBIX ObUIa MpOaHATW3UpPOBaHA 3aBUCHUMOCTH KOHIICHTPAIIMHU
3JIEMEHTOB OT Pa3JIMYHBIX YCIOBUM. ECTh 371IeMEHTHI, KOTOPBIE BEIYT CE0s CXO0XKe: TUTUM, O0p
Y cepa; HaTpUW M MarHui; KaJblIMi, MapraHell, *Kejae30, HUKelIb 1 Opom. BeposiTHee Bcero,
9TO CBSA3AHO CO CXOXXKMMHU UCTOYHHKAMU 00pa30BaHUS.

N3MeHeHnne KOHIEHTpALIMH 3JIEMEHTOB, BO3MOKHO, CBSI3aHO:

e ¢ pazbaBiieHHEM (C YBEJIMUCHHUEM BBIMABIIUX aTMOC(EPHBIX 0CAIKOB MUHEPATU3AIUS

BOJI YMEHBLIAETCH);

® CO CMBIBOM/BEPXOBOJKOHM (BEIIECTBA CTEKAIOT C BEPXHHUX CJIOEB, C YBEIWYECHHUEM
OCaJIKOB KOHIICHTpAIIUsI JIEMCHTOB YBEJIMUUBACTCH);

® C WCHapeHHeM (C YBEIMUYCHHEM TeMIlepaTypbl MUHEPAIU3allUsl YBETMUUBACTCS )

® C TeMmepaTrypoil (OHa MOXET BIUATh HA PACTBOPUMOCTH AJIEMEHTOB).

Bce atu siBneHust 00ycnoBIEeHBI MECTOTIONOKEHUEM U OKPY>KEHHEM KOJIOIIIEB.

JlanHOoe wuCCieI0BaHUE CIOCOOCTBYET IOCTIDKCHHMIO 6 (oOecrieueHue HaIudusl |
PaIMOHATILHOTO UCIIOIH30BAHUS BOJHBIX PECYPCOB M CaHUTapuu AJ1s BcexX) u 3 (obecrieueHue
3I0pOBOTO 00pa3a >KU3HHU U COACUCTBHE OJAronoIy4uio Ui BceX B JIFOOOM BO3pacTe) 1esiu
YCTOMYMBOTO Pa3BUTHSI.

Pabota Bemonnsnace Ha kadenpe IOHECKO «3enenas xumus ajis yCTOWYHUBOTO
pa3BUTHSA» MOJ PyKOBOACTBOM: II.T.H., ipodeccopa kadeapsr FOHECKO «3enenas xumus
JUIsl yCTOWYMBOro pas3Butus» MakapoBoir A. C.; HaydHoro corpynnuka Kapanarckoi
Hay4yHOU cTtaHumu uM. T. M. Bsazemckoro — npupoansiii 3anmoBeanuk PAH — dunnan OUIL]
NubIOM Jlanyenko B. A.
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The work is devoted to methods for assessing pollutants emissions and discharges into the
environment which form during blasting operations with industrial emulsion explosives. The
formation of pollutants is influenced by a large number of factors. For example, water-
resistance shows the amount of nitrates released into the water in contact with IEE’s while
the gas hazardous clarify composition of the explosion products. Their definition allows to
adjust the characteristics of the charge. In this regard, work was carried out to develop
laboratory methods for assessing these parameters.

Pabora IIOCBAIICHA METOAMKAM OLICHKU BBI6p0COB u C6p000B 3arpA3HAIOIINX BCIICCTB
B OKPY>KAIOIIYI0 Cpely MpU MPUMEHEHUU MPOMBIIIIEHHBIX B3pblBUaThix BeulecTB (IIBB).
Bormpoc oOpa3oBaHus 3arps3HSIONIMX BEIIECTB M WX BIUSHUS Ha OKPYXKAIOUIYIO Cpedy MpU
ucrnonb3oBanuu [IBB mpuobperaer Bce Oombiryto 3HauuMocTh [1 —3]. Ilo nmanHbIM
Pocrexnanzopa, pactyT o0beMbI JOOBIYH TOJIE3HBIX MCKOMaeMbIX U notpedinenue [1BB (B
2021 roxy cocraBuio 2,05 mua T [IBB), mpu atom 67 % ucnons3yembix [1BB 3anumaror
Oosnee Oe3olacHbIe SMYJIBLCHOHHBIC IPOMBIIIJICHHBIE B3pbiBUaThie BemecTBa ([I19BB) [4].
JloObI4a TOJEe3HBIX MCKOMAEMbIX 3aHMMAeT MEepBOE MECTO IO BBHIOpOCAM 3arpsi3HSIOLINX
BemiectB (3B) B armochepy, a pabota 0OBIBAIOIIMX NPEANPUATHI 3arps3HsET
MOBEPXHOCTHBIE M NOJA3eMHbIE BOoAbl. OCHOBHOE oOpa3oBaHue 3B mpoucxoautr BO BpeMs
B3PBIBHBIX Pa0OT U ONepanuii, CBSI3aHHBIX C HUMH [5]. 3arpsi3HeHne aTMochepbl TPOUCXOAUT
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n3-3a 00pa3yromuXxcss BO BpeMs MPOBEICHUSI B3PBIBHBIX pabOT mpoaykToB B3peiBa (I1B),
CaMbIMU OIIACHBIMU SIBJIIFOTCSI OKCHJIBI a30Ta.

[I9BB sBAsI0TCS YaCTHBIM CIIy4aeM aMMHAYHO-CETUTPEHHBIX B3PhIBYATHIX BEIIECTB,
TJIABHBIH KOMITOHEHT KOTOpBIX (MaccoBas pgonst > 70 %) JerkopacTBOpuM B BOJE.
JlnnrenbHoe HaxoxxaeHue 0e300050uHbIX [IOBB B 00BOJHEHHBIX YCIOBHUSAX MPUBOIUT K
Pa3MBIBaHUIO MACJISIHOM IIJIEHKW Ha MOBEPXHOCTU KOHTakTa «II9BB — Boma», pacTBopeHMIO
Y TUCCOLIMAIINM aMMHUA4YHOM CEIUTPbl HA HOHBI AMMOHUS M HUTpaTa. Bricokoe conepkanue
HUTPAT-HOHOB B BOJIE CIIOCOOHO BBI3BATh HEOOPATHUMYIO 3BTPOPUKALNIO C 3a00JJaYNBAHUEM
MMOBEPXHOCTHBIX BOJI.

Ha o6pa3zoBanue 3B Biuser psn (akTOpoB: XapaKTEPUCTUKH 3apsiga (peuentypa
[19BB, xauecTBO ChIpbs, MJIOTHOCTh 3apsAa), YCIOBUS 3apsKaHusl (0OBOJHEHHOCTb, COCTaB
TOPHBIX TOPOJI, 3a30pbl B IIIYpPE/CKBAKMHE, HAJIUYUE 3a00WKH, BPEMsl OT 3apskKaHHUsS 10
B3pbIBaHusA) [6]. PerynupoBanue 3TUX mapaMeTpoB IMO3BOJSET CHU3UTH oOpa3oBaHue 3B.
Takum 00pa3om Bo3pacTaeT BaKHOCTh JJAOOPATOPHOTO ONpeAeNieHUsI BOAOYCTOWYUBOCTH U
ra3oBOM BpEJHOCTU. DTU NapaMeTphl MOKA3bIBAIOT KOJIMYECTBO HUTPATOB, BHIIEISIONINXCS B
KOHTaKTHYIO BOJBI MIPH MPOJIOKUTEIbHOM HaxoxaeHuu [19BB B 00BOJHEHHBIX YCIOBHIX
Y COCTaB MPOJIyKTOB B3pbIBa COOTBETCTBEHHO. VX omnpezaeneHue sBiseTcs 00a3aTeNIbHbIM [7]
U TO3BOJISIET PETyJIMpOBaTh XapaKTEPUCTHKHU 3apsiia. B CBsI3uM ¢ 3TUM NPOBOAMIUCH JIBE
napaJuiesibHble paboThl MO pa3zpaboTke 1a00paTOPHBIX METOAOB OLEHKU ITUX MapaMeTpPOB.

Cpenu Bcex aMMHaYyHO-CEIMTPEHHBIX B3pbIBUaThIX BemiecTB (AC-IIBB) smynbcun
SBJISIFOTCSL HauboJee BOJOYCTOMUMBBIMU, HO 3TO CBOMCTBA OTPAHMUYEHO MX CTAaOMIBLHOCTHIO
Bo BpeMeHHu. [IDOBB oTHocsaTcs k sMmynbcusiM BToporo pona «Boga-B-Macne» u noreps
CTaOUJILHOCTH 3aBUCUT OT CBOMCTB BHEIIHEW (ha3bl, KOTOpas M30JUPYET U MPENATCTBYET
BBIMBIBAHUIO BHYTpeHHEH (a3bl. s ynydnienus cTabuiabHOCTH BHEITHEH (ha3bl MPUMEHSIOT
cnenuanbubie [IAB — sMynbratopsl, OT BEIOOpa KOTOPBIX 3aBUCUT BOAOYCTOWYMBOCTD.

Jns onpenenenust BogoycroitunBocTd II9BB Ob1 mpemnmoken BDXX wmeron,
ocHoBauHbIi Ha [THI @ 14.1:2:4.132-98 u 'OCT 32411-2013 (B yacTu mpoOOMOATOTOBKH)
[8,9], B koTopoM ompejejeHHe HUTPAT-HOHA MPOU3BOAMIOCH C ToMoInbio BIX-
xpoMartorpadudeckoit cuctembl «Craitepy. Metox BDOXKX BBITOJHO OTIHMYAETCS OT
tutpumetpudeckoro Merona I'OCT ¢ ¢opmanbaerusioM, MOCKOJIbKY SBJISETCS MPSMBIM
AKCIIPECCHBIM M 0€30MacHbIM METOJIOM OIpe/eleHusl. DTOT METOJ 00JiajaeT BBICOKOU
YYBCTBUTEJIBHOCTBIO, CEJIEKTUBHOCTHIO U BOCIIPOU3BOJUMOCTBIO.

CpaBHenue naHHbiXx TuTpuMerpuyeckoro meroaa I'OCT u BDOXX mnoxasbiBaeT
CXOAMMOCTh  pe3yJbTaTOB U moaTBepxkaaer, urto I[IOBB sBustorcs Hauboree
BozoycToWuuBbIME cpean npyrux BunoB AC-I1BB tuna: ACIT u smynan, — u ipu paboyem
COJIEpKAHUU 3MYJIbraToOpa 3HAUCHHE KOHIIEHTPAlMU HUTpaTa Ja)ke CIIyCTS CyTKA KOHTaKTa
«II2BB + Boga» ne npesbimaer 0,05 Kr/M%, Toraa Kak B ciydae npuMeHeHus apyrux AC-
[IBB npeBblllIeHHe MOKET OTIANYATHCS Ha MOPSAIOK.

J1J1st OTIEHKU Ta30BOI BPEHOCTH B 1a00PaTOPHBIX YCIOBUAX OblJIa COOpaHa yCTaHOBKA
JUIsL  ONpeNeleHus: MPOAYKTOB B3pbIBA 3apsiiOB Majoro JAMAMETpa, COCTOsIIas U3
KaJIOPUMETPUUECKOI 60MOBI buxens, MIPOTOYHOTO XEMHWJIFOMUHECLIEHTHOTO
razoaHajam3aTropa okcuioB azora «Beckman Industries 951A», u aGcopOIIMOHHOTO ra30BOTO
xpomatorpada «Trace 1310».

YcranoBka no3Bossier onpeneasatb CO, NO u NOx B I1B MoaenbHBIX 3aps10B Majoro
IMaMeTpa MPOTOTHIIOM KOTOphIX siBisitoTcst [I9BB, nmpencrasnennsie obpasnamu DHA. B
TaHHOM ciydae oOpasubsl DHA moaenupoBanu [I9BB, ucnons3yemsle s MOA3€MHOTO
3apspKaHus, ¢ cojepxanueM Boasl MeHee 10 %. Marepuan 00010YKH — CTallb, TOJIIIMHOM
4 mm 1 quametpom 34 mm. Macca 3apsiaa cocrasisiia 100 r. IloayueHHble JaHHBIM METOIOM
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JaHHBIC CPABHHBAIOTCS B TaOl. 1 C OKCHEPHMEHTAIbHBIMH JaHHBIMHU I10JTyYCHHBIMH
apyrumu meronamu [10 — 12].
Tabruya 1
Cpasnenue ons 83pvlguamuix smyabcuii u Hekomopuix [IBB pesyniomamos onpedenenus
2a30601 8peOHoCmU (1/K2), NOTYYEHHbIX NPU PA3IUYHBIX YCIO0BUAX UCHBIMAHULU

["a30Bast BpeTHOCTH IPOJTYKTOB Yc1oBuUs MCTIBITAHUI
Obpasert CO | NO [NOx | CO+6,5NOx| mr |d,mm | TIJ* METO I
bomba buxens
OHA-4 | 14,6 | 1,40 | 1,40 22 100 34 TOH V ~ 0,02 13
MWE-3 | 21,4 | 0,40 | 0,42 24 300 | 40 | TOH | LloIbIlfA B3pHIBH,
Kamepa V ~ 15 M
AM6XB | 3,40 | — | 2,90 22 800 | 80 | Amexp | SOCTHHM B3peish.
Kamepa V ~ 7™
Ca6rex | 10,0 | 3,10 | 3,40 32 10000 | 190 | amexcp | KHU PAH nonsewas
cTajib BbIpaOOTKa
Obos3nauenusi:

*T1J1 — mpoMeXyTOUYHBINH JE€TOHATOP (MHULIUATOP).
["a30Bast BpeJHOCTh PACCUMTHIBACTCS KaK CyMMa yJIEIBHOTO BBIICIICHHE MOHOOKCH/IA
yTiieposia u a3ota ¢ yuetom koaddummenta Bpearoctu 6,5 aisa NO (CO + 6,5 NO, n/kr).
[ToxBoOas YepTy, MOKHO YTBEPHKJIaTh, UTO MPEACTABIICHHBIC METOAMKHU OIPEICICHUS
BOJIOYCTOMYMBOCTH M ra3zoBoii BpeaHoctu I[IOBB uMmeror mpaBo Ha paccMOTpeHHE U
UCIIOJIb30BAHUE, MOCKOJIbKY UMEIOT CXOJUMOCTh U BOCIIPOM3BOJIUMOCTD JIaHHBIX C IPYTUMHU
UCHoiib3yeMbIMH MeToamu. MccnenoBanue HanpasieHo Ha goctmxenue Llenn OOH Ne 15:
CoxpaHeHue IKOCUCTEM CYIIH.
Jlureparypa:
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CymiecTByeT MHOXKECTBO MOAXOIOB pa3lel€HUs 3JIEMEHTOB CTOYHBIX BoA. B
JaHHBIX TE3MCAaX pPAaCCMOTPEHO (PPAKIMOHUPOBAHUE DBJIEMEHTOB C  MOMOIIBIO
MOJIYITPOHHUITAEMBIX MeMOpaH mocieaHero nokojenus (puc.l). [1,2] Cxema B kadyecTBe
npuMepa JIEMOHCTPUPYET pasjelieHue Mo GpakiusM TpEX KOMIOHEHTOB. Pa3paborana
BBICOKOCEJICKTUBHAsI MEMOpaHa MO0 OTHOLIEHUIO K KOMIIOHEHTY A, HO HE CEJeKTHUBHAs
nnu manocenekTuBHas K B u C. Konnenrpar oboramén A, coaepxut npumecu B u C.
Ilepmear moxer He comepxkarb A, HO B m C mpuCyTCTBYIOT B pacTBOpe IOCIHE
MIPOXO0XKICHUS TIEPBOI yCTaHOBKU. Jlanee pacTBOp MOCTyIAaeT BO BTOPYIO YCTAHOBKY, I/I€
MeMOpaHa BBHICOKOCENIEKTUBHA 10 B, HO ManocenekTUBHA WK BOBCE He celekTuBHA K C.
[Tonyuaem nepmeart, coaepxaunuii pactBop ¢ komnoHeHToM C. KoHueHTpaT umeer
BBICOKOE cojiepkanreM B u nmpumecsbio C.
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Puc. 1. Cxema ¢ppaxyuonuposanus
[Ipy HamuYuM KOHIJIOMEPATOB BEIIECTB, 3a0MBAIOIIUX IOPHI MEMOpaHHI,

197



Cexknus «Okpy:kapmas cpeaa M yCcToi4nBoe pa3BuTHE»

MIPOU3BOJIUTENBHOCTD MPOILIECCa CHUXKAETCS MM CTAHOBHUTCS BO3MOXKEH IPOCKOK
BpPEAHOI0 KOMIIOHEHTa. MoJepHU3alMsl CXEMbl J100aBICHUEM METOJa IUa(UIbTPALUH
MO3BOJIMT JOCTHYb YCTOWYMBOCTH JJAHHOTO mporiecca. /s 3roro Heo0xoaumo 100aBUTh
pacTBOPUTENL C PacxoJOM paBHBIM KOJIMYECTBY OoTOMpaeMoro nepmeara. IIpuBenena
CXeMa C  TMEpeKpecTHbIM  TOKOM,  MO3BOJSIOUIAs  JIOCTHYb  HAumOOJbIIEH
MPOU3BOAUTENBHOCTA. YTO cAenaeT mnporecc YCTOWYUBBIM MPU  HU3MEHSIONINXCA
BHEIIHUX (pakTopax: TeMmIepaTypbl, JaBJICHHSA, KOHLEHTPALUU U  MPUPOJIBI
pacTBOpeHHOro BeuecTBa PH cpeapl.

Pacrsopemeas
Hexommmi OuEmenmmni
- —
pacTsop pacTsop
| Y [lepuesr
—

Puc. 2. 2??

Takoe uccienoBaHUE CTAJI0 BO3MOXKHBIM TOCJIE MOTYYEHUS KOMOMHMPOBAHHBIX
MeMOpaH MoceTHEro MOKOJICHHUS U YETKOTO COMOCTABICHUS Pa3MEPOB TTOP MOJIMMEPHBIX
MeMOpaH ¢  pacopeaelieHHeM IO  pa3MepaM  KECTKUX  TOJYNPOHHUIIAEMBIX
OOpPOCWJIMKATHBIX KaMWIISPOB CO CTaOMJIBHBIMHU XapaKTePUCTUKAMHU pa3/eliCHUs.
PacuéTHoe comocTaBiieHre MPOUCXOUT B TEUCHHE BCETO mpoliecca pazaeneHus [3].
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Over the past few decades, a huge amount of various pollutants, especially heavy metals, have
accumulated in the environment. These negative consequences have been caused by the
continuous growth of production and intensive industrial and agricultural activities of
mankind, which pose a real threat to the biosphere. Sustainable Development involves
improving water quality by reducing pollution, eliminating waste dumping and minimizing
the release of hazardous chemicals, a significant increase in the recycling and reuse of
wastewater worldwide.

Ycenex B goctwkeHun llemer yCTOMYMBOrO pa3BUTHUSL B 3HAYMTEIIBHOW CTEIICHU
3aBUCUT OT 3¢)¢)GKTI/IBHOFO MOHHUTOpPHHI'A, aHAJIHW3a W KOHTPOJII J3TOro IIponccca.
3arps3HeHUs BOJHBIX MPUPOAHBIX OOBEKTOB HAIMPSAMYIO BIUSIOT Ha (DYHKIIMOHHUPOBAHHUE
ouocucTeM 300POBBC UYCIIOBCKA HC TOJBKO B COBPCMCHHOM MHPC, HO H OTKIIAAbIBACT
01“p0MHI>II71 HEraTUBHBLIM  OTIICUYATOK B 6yI[ymeM, IMIOCKOJIBKY TOKCHUKAHTBI MOI'YT
HaKaIlJINBATbBCA B OPraHU3MC 4YCJIOBCKA U 0pr>Ka}OL[IeI71 cpeac B TCUCHHUC MJIUTCIIBHOI'O
BpPEMCHU. 3al“p$I3HeHI/Ie BOJBbI TAXKCJIBIMA MCTAJJIAMU U PAIVNOHYKIINAAMUA SABJIACTCA MHpOBOfI
YKOJIOTMYECKOM l'IpO6JIeMOI71. OCHOBHBIMH HCTOYHHKAMH 3arpA3HCHUA BOJ TAXKCIIBIMHA
METalJiaMHu ABJIAKOTCA IMIPOMBIINIJICHHOCTD, BKJIrO4Yasd u FOpHO,II06BIBaIOH1y}0
IIPOMBIINIIICHHOCTD.

ﬂJ’IH YOAJICHUA HMOHOB TAXKCIBIX MCTAJIOB H3 IIPOMBINIJICHHBIX CTOYHBIX BOI
HCIIOJIB30BAJIMCh PA3JIMYHBIC MCTOAbI, OIHAKO CJIOKHO KOHTPOJIHUPOBATH CHHIKCHHC HX
KOHIIEHTpaImH 10 6e3onacHoro ypoBHsi. [Ipoiiecc agcopOinu cuntaeTcst OMHUM U3 HanboJee
3(1)(1)6KTI/IBHLIX MCTOOOB YAAJICHHUA HOHOB TAXKCIIBIX MCTAJUIOB M3 3arpA3HCHHBIX BOJ.
HCHOHLS}'H HE MO,Z[I/I(I)I/IHI/IpOBaHHBIe COp6I_II/IOHHBIe MaTcpualibl O4YCHb CJIOXKHO CHU3UTH
KOHIOCHTPAIHIO TAXKCIIBIX MCTAJZIOB B CTOYHBIX BOAAX BBICOKOM KOHIOCHTPAIOWH ITIOJUIFOTAHTA
no OeszomacHoro ypoBHs. bonblnme ycwnmsi wccnenoBareneil HampaBJIeHbl Ha W3yYEHHE
HOBBIX COPOMPYIOIIMX MaTepUAJIOB, TAKMX KaK YIIepOaHbIe KOMIO3UTHI [1], ancopOeHTs! u3
6uomaccsl [2, 3], HaHOaACOPOEHTHI [4], TUApOTeneBbie MaTepuasl [5].

dusuko-xumMmuyeckas MOZ[I/I(I)I/IK&HI/IH aI[COp6I_II/IOHHBIX CHUCTCM YJIydlIaCT U YCHUIINBACT
az[cop6umo MNPOMBIINIJICHHBIX TIIOJUIFOTAHTOB MW TSIKCJIBIX MCTAJIOB M3 CTOYHBIX BOJ.
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Xumuueckas Moju(uUKalMs, BKIIOYAKONas BO3ACHCTBUE KHCIOT, OCHOBAHUW M JIPYTUX
CBA3YIOILIMX PEAreHTOB, OJaroaps HATMYUIO KOTOPBIX JIETKO M3MEHSIOTCS U PETYJIUPYIOTCS
MOBEPXHOCTHBIE CBOICTBA 3a CUET MPUBHUTHS JOMOJHHUTEIbHBIX (PYHKIMOHAIBHBIX TPYII.
Kpome HeopraHmyeckux peareHTOB, aKTHBHO MPUMEHSIOTCS pa3iMyYHble OPTaHUYECKUE
aKTUBMPYIOIINE areHThl i1 BBEICHHUS pPa3IMYHbIX MOBEPXHOCTHBIX (PYHKIIMOHAIBHBIX
Ipyni, BEIOOP KOTOPBIX 3aBUCUT U OT THUIA MOJUIIOTAHTOB. B MccnenoBanuu Oblia mokasaHa
BBICOKasl aJCOpOLIMOHHAs CITOCOOHOCTh MOAM(MUIIMPOBAHHBIX OTXOJOB YTJeA00BIBAIOIICH
MPOMBIIIIJIEHHOCTH MO OTHOIIEHUIO K TSKENbIM METallylaM B CPaBHEHMHM K XMMHYECKH HE
MOAUGUIIUPOBAHHOMY aJIcOpOEHTY. ANCOpOIMOHHAs €MKOCTh yBenuuuBaercs 10 40 %
nocie Mmoaudukanuu npu Temmneparype akruBanuu ot 100 mo 800 °C u Bpems akTUBAIMHU OT
30 mo 240 muH (puc. 1). ®usnueckas MoaudUKaIKs ¢ MOMOIIBIO TEPMHUUECKOIO HAarpeBa
o0OecrieunBaeT OBICTPYIO TEPMHUUYECKYIO PEAKIHMIO C OJHOPOJIHON CTPYKTYpOW M3HYTPH U C
PaBHOMEPHBIM paCIpeeICeHUEM TOPUCTOM CTPYKTYphl U TeKCTypbl. JlekapOoHu3auus
CHOCOOCTBYET BBICBOOOXKACHUIO TMOp U obOecrneunBaeT OOJIbIIYIO YIEIbHYI0 €MKOCTh
COpOLIMOHHOTO MaTepuana. XuMuyeckas MoAU(PUKaLKs ¢ UCTIOJIb30BaHUEM HATPUEBOU COJIU
ATWICHIUAMUHTETPAYKCYCHOW KHUCIOTHI U KapOOKCHUMETHJIEII0N030M obecrieunBaeT
YCUJIGHUE CBSI3bIBAHMSI TOKCHKAHTOB 3a cueT ()OpMHUPOBAHUS HA MOBEPXHOCTH JOHOPHBIX
KHCIIOPOICOJepKAIIMX KapOOKCUIIBHBIX U JIOHOPHBIX a30TCOJEPKALIUX aMUHOTPYMI, YTO
CIOCOOCTBYET IONOJHUTEIBHOMY KOBaJIECHTHOMY JJOHOPHO-aKLIEITOPHOMY B3aUMO/ICHCTBUIO
JUTaHJIOB ¥ KOMILIEKCO0Opa3oBaTeseil — MeTallIoB-TOKCUKAHTOB.

a, mr/r 20
45
40 ——1
35 -2
30
25
20
15
10
5
0
0 20 40 60 80 100 120 140 160 Cp, mr/om?

Puc. 1. Uzomepma adcopbyuu uonos ceunya(ll) oopazyamu 2openoii anoMoCuiukamuou
nopoovl be3 moouguxayuu (1), moouguyuposannoti (2)

Kunernueckue wucciienoBaHusi, TMPOBEACHHBIE JUIS  PA3IMYHBIX  MCXOJHBIX
KOHIIEHTPAIMKA 3arps3HSIONIUX BEIIECTB, MOKa3alld, YTO MEXaHU3M aJCOPOIMH XOPOIIO
OIMMCHIBACTCS MOJEISIMU TICEBAONEPBOro mopsiaka. M3oTepMbl aacopOiuu cTpousiu B BUJIE
3aBUCHUMOCTH PaBHOBECHOW KOHIICHTPAIIUU aJICOPOMPOBAHHBIX MOHOB Ha aJCOPOCHTE OT UX
PaBHOBECHOM KOHIIEHTPAIMU B XKUAKOW ¢aze. MexaHu3M afcopOImnu MOKET ObITh CBS3aH C
ajcopOrMeli Ha TETepOTeHHON NOBEpXHOCTH (MOnEIb U30TepMbl DpelHINXa) WIH C
MOHOCJIOMHOH afiIcopOIHeil Ha TTOBEPXHOCTU CO BCEMHU LIEHTpaMH aAcopOIny, UMEIOIUMU
OJIMHAKOBYIO DJHEPrUI0 COPOIMHM HE3aBHCHUMO OT TIOKPBITHS TOBEPXHOCTH (MOJETh
Jlenrmropa).

UccnenoBanus  ancopOIMOHHON  CIIOCOOHOCTH — QIFOMOCHIJIMKATHOM  MOPOJBI
MPOMBIIIJIEHHOTO  MPOUCXOXKJEHUS, TMPEACTABIAIONMX CO00M  OTXOABl  Pa3IUYHBIX
MIPOU3BO/JICTB, MO3BOJISIOT OCYIIECTBUTh MOUCK HANpPaBICHUN BTOPUUYHOIO HCIOJIb30BAHMS
MPOMBIIIJICHHBIX OTXOOB, HEPANMOHAIBHO CKJIQJAUPYEMbIX BONHM3U MPEANPUATANR H
HAaHOCSIMX BPEJl OKPYKAIOLIEN Cpelie.
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UccnenoBanue HampaBieHo Ha nocTwxkeHue Llenu 6: ObGecnieueHue Haauuus U
palluOHAJIBHOI'O HMCIIOJIb30BAHUS BOJHBIX PECYpPCOB MW CaHUTApUMU [JIsI BCCX. HCJIB
yCTOﬁ‘—IHBOFO Pa3BUTHUA BKIIIOYACT MOBBIMICHHUC Ka4€CTBA BOJAbI MMOCPCACTBOM YMCHBIICHUA
3arpsA3HCHUSA, JIMKBUAALIUA c6poca OTXO0OO0B U CBCIACHUA K MUHUMYMY BBI6pOCOB OINIACHBIX
XUMHUYCCKUX BCHICCTB U MATCPHAJIOB, COKpAICHHUEC OOJM HCOYHMIICHHBIX CTOYHBIX BOO U
3HAUYUTENILHOTO YBEJIIMYEHUSI MAacIITabOB PEHUPKYJSIIUA W 0€30MacHOTO MOBTOPHOTO
HUCITIOJb30BaHUA CTOYHBIX BOJ.
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It was revealed that an increase in the concentration of Na>COz leads to an increase in the
degree of conversion of phosphogypsum into CaCOs and Na>SO4 up to 95.44% at a constant
rate of 105%, a temperature of 80 °C and a time of 30 minutes. The optimal concentration of
sodium carbonate is 20%, at which the degree of conversion of phosphogypsum reaches about
94%.

MI/IpOBoe CKOINICHUE TBEPAOIrO MW TCXHOICHHOIO OTXOJa TaK Ha3bIBACMOI'O
docdorurnca npespimano 6 Miapa. TOHH. Bce 3To Giaromaps BeIITycKa JaHHOTO BHJIa OTX0J1a
B konmuuectBe 4-5 T Ha 1 T P20s B skcTpakuunonHoii ochopuoit kucnore. Ecinu oOpatuth
BHHMAaHHE Ha CTATHCTHUKY, I100alibHas 100b14a pocdatHoi py bl OyaeT noBeneHa 10 70 MITH.
T P20s (220 muH. T doccwipbs k 2050 roay), a 3TO COCTABISET €XKETOIHbIA MPUpPOCT 2,5%.
DTO B CBOIO 0Yepe/ib IPUBENIET €XKEroJHOMY BriOpackiBaHuio B oTBai 150-180 muu. T OI [1,
2]. TpeBoxHocTh ckomieHne ®I" OyaeT yBeaMunBaThCsl HEYKIOHHO B CBSI3H CO CHUKEHHEM
Ka4yecTBO ChIpbs. Benp yxke He cekper, uTo J00blda KOHIUIIMOHHOTO (PochaTHOrO CHIPHS
CTAHOBUTCS BCC CJIOKHCC U JJOPOIKC. HOBTOMy Ha PBIHOK NOCTYIACT KOHILCHTPAT HC 0oiee
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32% P20s. 3amnacel 6oiiee 6eHbIX py [ ¢ coaepxkanueM 15-20% P2Os 1 BBICOKUM KaJblUEBBIM
moysem (CaO/P20s >1,7) cocTaBisIoT 1Ba U3 TPETh MUPOBOTO 3araca. B ¢Bsi3u ¢ 3TUM paHO
Wiy no3AaHo (ocdaTHas TPOMBINIIIEHHOCTh OYAET CTAJIKUBATHCS MPOOJIEMOI BOBJICUCHHUS B
MPOMBIIUICHHYO TepepadoTKy ATHX BUIOB CHIPhS U OY€Hb OCHBIX anaTHTOBBIX (4-8% P20s)
pya. OkcTpakimonHas ¢ochopHas KUCIOTa MPOU3BOAUTCS B 52 CTpaH MUpa, U YTUIU3ALMS
@I cocTasiseT Bcero auib 2% oT obmiero ero oovema. M3 aroro oobvema Beero nuuib 15%
WCIOJIb3YIOTCS JUIsl MEIMOpAlMU 3aCOJEHHBIX (CONOHYAaKOBBIX) MouB. OnHako Haubolee
MEePCIEKTUBHBIM HampaBjieHueM ytuiuzanuu OI° MOKHO cunuTaTh KOHBEPCHOHHBIN CIIOCO0.
Nwmenno ¢ comoBsiM pactBopoM. [Ipu 3TOM 0kumaeTcst MoJy4duTh Cpa3y JABa BUJa MPOAYKTa,
cynbdaT HATPHUS KaK [EHHBIM KOMIIOHEHT JJIsl JETEPreHTOB, CTEKJIa, TEKCTUJIS, a KapOoHaT
KaJIbIUS — ICUIEBbIA CTPOUTEIbHBI MaTEepHUall.

CymHocTh mpoliecca KOHBEPCUHU CyJb(ara Kaiablus KapOOHATOM HATpUS MOMKHO
MPEACTaBUThH CIICTYIOUIUM YPaBHEHHUEM:

CaS04) + Na2CO3zs) — CaCOss) + Na2SOas(g)

Bo MHOrumx wuccinenoBaHusiX TOBOPHUTCS O TOM, 4TO KoHBepcusi @I mpuemmema
BBICOKHX TeMIEeparypax, npeanoururenasHo Boie 60 °C u BpeMenu B3aumonaenctsus ot 30
o 90 MHH. MpU MOCTOSAHHOM cTexuomerpuueckor Hopme 105-110% xapbonaTa HaTpus
koHieHTpauuen 20-30%. Pe3ynbTaThl UCCAEIOBAHUN MOKAa3bIBAIOT, 4YTO CTEMNEHb
npeBpateHus cyabdata kanbiusa B @I mpesbiaet 95%. B cBsi3u ¢ 3TUM HaMu NIPENPUHSITO
BHUMAaHUE BIMSHUE KOHIICHTpallMK KapOoHaTa Hatpus Ha @I, momyueHHbI OT HEOOBIYHOTO
dhochoputa KbI3pUIKyMa UMEIOIIUHN TPEX BUAOB KaJbIIMTa U 3HAYUTH TUIIC, OOpPa30BaHHBIN B
HEM I10 COCTOSIHUIO OTJIMYAETCS OT BbIIICYyKa3aHHBIX.

s uccnenoBanus 061 ncnoiab3oBaH @I AO «AmModoc-Makcamy, MOTyYeHHBIN B
auruapatiom pexume. docdorurnc ObUT TPEIBAPUTEIBHO MPOMBIT TUCTHILTUPOBAHHON
BOJIOM, BBICYIIIEH, U3MEJbU€H A0 pa3dmepa yactul 0,20 MM U uMen claeayromuil cocTaB
(mac.%): 33,28 CaO; 47,60 SOs; 0,7 P20s; 0,14 AlOs; 0,05 Fe.Osz 0,41 F.
KansunnupoBanHas coja 6buta qocrasiiena u3 YII «Kynrpaackuii conossiii 3aBony». Hopmy
kapbonata Hatpus Opanu 105%, a koHIeHTpanuio BapbupoBanmu oT 5 no 30% mnpu
noctosiHHoM TeMmneparype 80°C u BpeMeHH B3auMoieicTBUs — 30 MUH.

Crenenb KoHBEPCHH (Kemen.) @I' paccunThiBamu corjiacHo Ghopmyrie:
m1'W1_m2'W20
Keren. = 1 — %o

my - W

rae, M1 u W1 sBistroTest macca 1 MaccoBoii oinbio SO3 B HaBecke DI B T,

m2 u W2 sBIISIFOTCS Macca ¥ MaccoBoi 1o1bi0 SO3 B HaBeCKe MPOMBITOTO ocanaka DI
MOCJIe €r0 KOHBEPCHH B T,

Pe3ynbrarel MccienoOBaHMI IMOKa3add, YTO yBEIWYCHHE KOHIICHTpAIMU KapOoHaTa
Hatpus oT 5 10 30% MpUBOIUT YBEIUYCHHIO CTETICHU KOHBEPCUH cyib(dara kambius B DI
[Ipu sToM 3HaueHUS Kemen yBeNMUMBaeTcs oT 82,14 no 95,44%. OnHako, pe3kuil MoabeM
CTETNICHN KOHBEpCHM HaOIIofaeTcs B AMAla30oHe KOHIIEHTpanuu kapbonata Hatpus 5-20%.
Jlanee yBenuyeHUe KOHIICHTPALMKM COJbI BCETO JIMIIL CABUHYJIOCH OT 93,94 no 95,44%, uto
cocraBiseT 1,5%.

I[TooTomy Ha Ham B3rIA7 0Oojiee  ONTHUMAIBHOM — SIBIISETCS  KOHIICHTPAIIHS
KaJIbITMHUpOBaHHOM cobl — 20%.
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Oil and petroleum products are currently among the most common pollutants that lead to the
degradation of natural complexes. This is due to both the emergency consequences of
activities at the NGC facilities (oil and gas complex), and everyday leaks and unavoidable
receipts from shipping, etc. As a result, large-scale pollution of surface and underground
waters, soils, and the withdrawal of land from economic circulation occur.

29 mas Ha pouepHem npeanpustuu «Hopuuxens» TOI-3 B Hopuibcke wuz-3a
nmpocenaHusi cBail (hyHIaMEHTa MPOM3OIIIa pasrepMeTH3alis OJHOTO M3 PE3epPBYapoB H
BBLIMJIOCH Oojiee 21 Thicsum TOHH TorwiuBa [1]. M3 Hux 19 000 TOHH IOIIalio B BOIHBIC
O0OBEKTHI U ACCATKH KM BOJOCMOB OKa3aJIUCh 3arpsA3HCHEI, 2 000 ToHH B IIOYBY. 3arpﬂ3HeHa
okasanachk Hopuo-ITscunckas o3epHO-pedHas cuctema, (pyueit ozepo u peka [lscuno, pexu
Amb6apnas u Tanaeikan) (Puc. 1) [2].

HepBoe BpCMA CUUTAJIOCh, YTO IIPCABAPUTCIbHAA IIPUYHWHA PpPasrCcpMCeTHU3allvun -
BHC3AIIHOC IIPOCCOAAHUNC cBau (bsz[aMeHTa Ha BEYHOH MCP3JIOTC H3-3a C€C TasdHUA.
Enuceiickum yrpaBinenueMm OeepaibHON CIIYKOBI 110 3KOJIOTHIECKOMY TEXHOJIOTHIECKOMY
U aTOMHOMY HaJ30py cPopMHUpOBaH AKT MO pe3ysbTaTaM TEXHHYECKOTO PacCIICIOBAHMS
IIpUYHWH aBapry Ha OIIAaCHOM IIPOHU3BOACTBCHHOM 00BbekTe « TOIIUBHOE XO3SICTBO T3H-3»
AO «Hopunbcko-TaliMbIpckasi sHepreTHUecKass KOMIaHUs», B KOTOPOM OBbLIO COOOIIEHO,
4UTO IIpUYMXHA aBaApUH — YIIYIICHHA B IMIPOCKTUPOBAHUMN W HCAOCTATKHU IIPH CTPOHUTCIILCTBC
CBAalHOI'O0 OCHOBAHUS pe3epByapa. B pe3ynbTare 4acTh CBail HE ONMPAIACH HA CKAJIbHBIN
TPYHT, YTO MPHUBEJIO K HEPABHOMEPHOMY pACIpPEICICHUIO Harpy3Kku [3].
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(6)

0. Macuro

)

Puc. 1. Hopuno-Ilacunckas ozeprno-peynas cucmema.

PaznuB HedrenponykroB B Hopunbcke cran mepBoil aBapueil Takoro KpYIMHOIO
Macitaba B 3anosispHod ApkTuke. OO0beMm yiiepba, HAHECEHHOTO IKOCHUCTEME MOXHO
Ha3BaTh «OecmpeneneHTHbIM». [lo utoram paccrnenoBanusi PocnpuponHaazop OneHUI
CyMMY 9KOJIOTHUECKOT0 yiepoa oT pa3iuBa Torumba Ha TOILI-3 «Hopaukens» moutu B 148
MIpa pyo.

B utone u aBrycre 2021, 2022 r. corpynnukamu MHCTHUTYTa 6uodusukun u UBIII
ObU10 0TOOpaHbl MPOOBI JOHHBIX OTIOXKEHUU pek AmOapHas u JlanabikaH, o3. I[lsicuno u
Kapckoro mopst (puc. 1). [lyig ananuza noBepXHOCTHBIN CIIOM TOHHBIX OCAJIKOB OTOMPAIH C
MIOMOIIIBIO ITAHTOBOTO JOYEpHaTeNsl.

Conepxxanme yriaeBojopoaoB (manee VYB) ompenemsutace Ha UK-Oypbe
cuekrpomerpe IRAffinity-1S. Conepsxanue YB B p. Jlanasikan BapbUPOBaIOCh B AHANIa30HE
41-1682 mr/kr (2021 1.) u 7-153 mr/kr (2022 1.) (Puc. 2), B p. AmOapHas 23-4872 mr/kr
(2021 r.) u 18-336 mr/kr (2022 r.) (Puc. 3).

CopeprkaHue YB (p. lanapbikaH)
1682
1500
1000

522
408
500 s 302 50267
111 153 125 122 139
0 . a1 84 I 59 91 10 0 6165
o — | |
1 2 3 4 5 6

7 8 9 10 11

YB mr/Kr

m2021r. ®m2022r.

Puc. 2. Cooepocanue VB 6 p. Janovikan (2021-2022 2.)
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CopeprkaHue YB (p. AmMbapHas)

4872
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336 216 281

71 99 18 23 37 38 67

1 2 3 4 5 6

2021 r. ™ 2022r.

Puc. 3. Cooeporcanue VB 6 p. Ambapnas (2021-2022 2.)

[Ipoananu3upoBaB JaHHBIE AUATPAMMBI, MOXKHO 3aMEHUTh TEHACHIIUIO K CHUKEHUIO
comepxanus YB Ha yyactkax p. Hannpikad u p.AMOapHas. ITO YaCTHYHO CBS3aHO C
MPOBEICHUEM JINKBUAAIMOHHBIX MEPOTIPUATHUH.

[Iprunnoil aBapuu B HopuiibCKe ABIAETCS XalaTHOCTh PYKOBOJCTBA, KOTOPOE a0
paspellieHre Ha SKCIUTyaTallllo pe3epByapa rnocjie peMoHTa 6e3 coOmoeHus: TpeOoBaHUM
MIPOMBIIIJICHHON O€30MaCHOCTH W Pa3pellieHus] KOHTPOJMPYIOIIUX OPTraHoB. ABapus
OKa3zaja BIIMSHUE Ha OKPYKAIOIIYIO Cpey, AaXe MPU CBOEBPEMEHHBIX MEPONPUATHUSIX IO
JIMKBUJALMU [TOCJIEACTBUI aBapUH.

UccnenoBanne HampaBieHo Ha pgoctiwkenue I[[YP 14 (CoxpaneHune MOPCKUX
skocucteM), LIVP 15 (CoxpaHeHne 3KOCUCTEM CyIH). YCIeX B JOCTHIKEHUU 3THX IIeJie B
3HAYUTENBHONU CTENEHU 3aBUCUT OT 3(P(EKTUBHONO MOHUTOPUHIA, aHAIM3a M KOHTPOJIS
npoliecca JIMKBUIAUUN MOCIEACTBUN aBapuHu.
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Success in achieving the Sustainable Development Goals largely depends on effective

monitoring, analysis and control of this primary production. It is obvious that it is necessary

to consider the possibilities that monitoring of the state of the Kara sea provides for this.

Jns uccnenoBanus Kapckoro mMopsi HEOOXOIUMO TMOMOJHEHHE 0a3bl JAaHHBIX 10
OCHOBHBIM MPOAYKITMOHHBIM XapaKTePUCTUKAM (PUTOIIIAHKTOHA, MMOCKOJIbKY UMEHHO Ha HUX
MIEPBBIM JEJIOM OTPA3ATCs MPOUCXOAAIINE B APKTUKE KITUMaTHUeckie n3MeHenus. OTHoM u3
XapaKTepucTuk sBiserca nepBuyHas mnpoxykuus (IIII) - ckopocts ob6pazoBaHus
OpPraHMYECKOro BellecTBa (PUTOMIAHKTOHOM. JIJii OTAENbHBIX TOPU3OHTOB MEPBUYHYIO
IPOAYKIIMIO BHIPAKAIOT B €AMHUIIAX YTIIepoja Ha eAUHUILY 00beMa BOJIbI 32 ONPE/ICIICHHbBIN
BpeMeHHOM uHTepBai, Hanpumep Mr C/(m® cyt). [lo BenMunHaM NEPBUYHOM IPOAYKIMHU Ha
OTJIEIbHBIX TOPU30HTAX PACCUUTHIBAETCSA MHTErpasibHas nepBuuHas npoxykuus (UIIIT) nox
1 M? 1o HukHeH rpanunsl cnos Gorocunresa - mr C/(m? cyr). IlpoGnema npu M3ydeHHH
IIPOCTPAaHCTBEHHO-BPEMEHHON M3MEHUYUBOCTH NPOAYKIIMOHHBIX IOKA3aTeNIeH 3aKII0YaeTCs B
TOM, YTO SKCIEIUIIMOHHBIE HCCieloBaHusl obecrneunBaloT nonydenue Beauuud [T mms
JAHHOTO MeCTa M BpEMEHH, HO He [MO3BOJSIOT BBISIBUTH LIMPOKOMACIITaOHBIE U
IPOJIOJKUATENILHBIE TPEHJBl 3TOT0 MapaMeTpa, a TAKKE OLEHUTh C JIOCTATOYHOM TOYHOCTHIO
€€ roJIoBble BEIMYMHBL J[s pemeHus 3TUX 3aAad [pU MOMOIIM SKCIEPUMEHTATbHBIX
CYIIOBBIX JaHHBIX Tpedyercsi co3manue U Bepubukanus moaenei [II1 mo cnmyTHUKOBBIM
naHHbIM. C 3TOM TOYKM 3peHUsl BOCTOYHAs 4acTh Kapckoro mMops, B 4aCTHOCTU aKBaTOPHUS
xenoba BoponuHa, sBiseTcs HanmMmeHee u3ydeHHOH. [lo pe3ynbraTaM MHOTOJETHHX
HaAOJI0ICHUH, TIOYYEHHBIM C TTOMOIIBI0 MOJICNBHBIX U CIIYTHUKOBBIX JIaHHBIX, 3TOT paiioH
SABJISIETCS HaWMEHee MPOAYKTHMBHbIM B KapckoM Mope, Tlieé MNpOCIEKUBAETCS BIHMSHUE
OTKPBITON aKBaTOpUHU APKTUUECKOTO OKeaHa. [ 1]

[To mosy4eHHBIM TaHHBIM B KOHIIE CEHTSIOpsi-Havane okTsaops ¢ 16 crannmii (puc.l),
nuanasoH usMeHunBocTH UIII Ha paspese «Boctounslii» cocrasun 11 — 29 mrC/m? B 1eHb,
a xyopoduita «a» B 30He (porocunTesa (Xige) 3.07 — 8.40 mr/m2. Yposens UIIII B 5TOM
paiioHe CBUJIETENLCTBYET O HU3KOM CKOPOCTH acCUMMIISIIUK yriepona (< 50 mrC/m? B ieHb)
W yKIaJbIBaeTCs B 0OIIMe TmpejacTaBlieHus o >keinode BopoHumHa, kak o Hauboiee
HU3KOIMPOIYKTUBHON akBaTopuu Kapckoro mopsi mo JaHHBIM MHOTOJETHHX HaOJIOJeHUN
(puc. 2). Jlns pacrpeneneHus: 3Ha4eHU accuMuisiiimonHoro yrcia (AY) Ha paspese Obu1o
XapakTepHO YyObIBaHWE B II€JIOM IO HAMpPaBJICHHUIO OTO Jbaa K fory. O Takom
MPOCTPAHCTBEHHOM  pACIIPE/ICTICHUN CBUJETEILCTBYET OTPHUIATENbHBIA KOd(DPHIHEeHT
koppemsinuu (R) 3TOro mapamerpa ¢ MOBEPXHOCTHOM TeMIlepaTypod BOABI M, Ha00OpOT,
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MTOJIOXKUTEILHOE 3HAUCHHE R ¢ COJIEHOCThIO Ha IMOBCPXHOCTHU.
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Puc. 1. Pacnonooswcenue cmanyuii 6 Kapckom mope, Ha KOmMopvix npo8ooUNUCh
usMepenuss nepeuyHol nPOOYKYUU U KOHYEHmMpayuu X10po@huiia «a» 6 KoHye cenmsaops —

Hauane okmsaops 2022 a.

BeptukansHoe pacnpeneneHre X Ha paspe3e «BOCTOUHBIN» XapaKTepPU30BalOCh
OTCYTCTBUEM MOANOBEPXHOCTHBIX U TTTyOMHHBIX MaKCUMyMOB. MaKCHUMalIbHbIE BETUYHHBI
ObUIH 3aperucTpupoBaHbl Ha MoBepXHOCTH. [T OblTa TMMUTHPOBAHA SKCTPEMATLHO HU3KOM
HOBEPXHOCTHO 001yueHHOCTBIO (0.34 — 1.92 MOJIL KBAaHTOB/M? B JIEHB).
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Puc. 2. Cpeonemnoconemnssn (2002—2016) kapmuna pacnpedenenus UIIII 6 Kapckom mope
no cnymuukogvim oanHvim (MODIS-Aqua) u moodenvuvim pacuemam [1]
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Jannas pabota ciocoOcTByeT qocTikeHuto 1enu Ne 14, kotopas siBAsieTCs OAHOU U3
17-tn HanmpaBieHud B 00JIaCTM yCTOMYMBOIO pPa3BUTHUS, YCTAaHOBJIEHHBIX OpraHuzanuein

O6wvemunennsix Hammii B 2015 rogy. OdunmansHas ¢opmynupoBka - "CoxpaHeHuE H
YCTOWYMBOE MCHOJIb30BAHUE OKEAHOB, MOPEW M MOPCKUX PECYpPCOB B LIENSAX YCTONYHUBOIO
pa3BuTus".

BriBogprI.

e [lepBuyHas mpoAayKIUs B BOCTOYHOW yacTu Kapckoro Mopst B KOHIIE CEHTSIOps —
Haudane okrsa6ps (17 — 29 mrC/mM? B I€HB) COOTBETCTBOBANA YIILTPAOIMIOTPOPHOMY
YPOBHIO.

o [lepBuyHas MPOAYKIMS B UCCIAEAOBAHHBIN MEPUOJ JTUMUTHUPOBATIACH IKCTPEMATBHO
HU3KOW HAJBOJHOU U MOJBOTHON 00TYyUYEHHOCTHIO.

e Ha paspese «BocTounsliiy Hanboaee GU3NOIOTMUECKU AKTUBHBINA (DUTOTIIIAHKTOH OBLIT
COCpEZIOTOYEH B CEBEPHOM "acTH, OJMKe K JIeJJOBOM KpOMKe. B onmpecHeHHbIX BOAax
F0’)KHOM 4acTu pas3pes3a aCCUMUIISILIMOHHAS aKTUBHOCTh (DUTOMJIAHKTOHA CHUKAJIACh.
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Strontium is very close to calcium in its properties. If this element enters the body in increased
doses for a long time, it is able to gradually displace calcium ions from bone tissues and leads
to strontium rickets. This is expressed in serious deformities of the osteoarticular system and
can lead to disability. Strontium accumulates especially quickly in the child's body,
contributing to growth retardation. Systematic studies of Sr isotopy in water have not been
carried out for the European part of Russia to date.

CtpoHuuii siBnsieTcsi OMOJIOTMYECKU aKTUBHBIM KOMIIOHEHTOM B Ounochepe. M30bIToK
CTpOHIOUA B OPraHU3MC UYCIOBCKAa MOIKCT IIPUBOIUTL K 3a00JI€BaHUSIM [1] O,Z[HI/IM nu3
OCHOBHBIX HYTeﬁ IIOCTYIVICHUA CTPOHIUSA B OpraHU3M YCJIOBCKA CUHUTACTCA IIMTHCBAA BOA.
HpOCJIeI[I/ITB 9TOT IIYTh MOJHO I10 U30TOIMHOMY COCTAaBY CTPOHIMA, OJHAKO I pCaln3alluin
TaKOro Me€roaa HCO6XOI[I/IMI>I 3HaHUA HU30TOIIHOT'O COCTaBa BO3MOKHBIX MCTOUYHHMKOB BOJBI.
XoTs o0mue 3aKOHOMEPHOCTH (OPMHUPOBAHHUS HM3OTOMHOTO COCTaBa CTPOHIMS B
MOBEPXHOCTHBIX U TPYHTOBBIX BOJIaX B II€JIOM yCTaHOBIEHHI [2], i EBponelickoil yactu
TCPPUTOPHUHA Poccun cucremarnueckue HUCCIICAOBaHUA U30TOIINHU Sr B BOJAC A0 HACTOAIICTO
BpEMCHHU HC IIPOBOANIUCE. HGJII: pa6OTBI 3aKI0YajlaCb B YCTAHOBJICHUHW KapPTHUHBI
pacupcCacyaCHUsA N30TOIMHBIX OTHONIECHUU CTPOHIMA B BOAC U3 UCTOYHHUKOB BOI[OCHa6>KeHI/I$I
HAaCEeJICHUs Ha YKa3aHHOU TEPPUTOPUH.
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JUia aHanu3a Obuld OTOOpaHbl MPOOBI BOJBI W3 CUCTEM ILIEHTPAIU30BAHHOTO
BOJIOCHAOKEHUS, a TAKKe 00pa3ibl OyTHIMPOBAHHON BOJABI. AHAIIN3 NU30TOITHOTO COCTaBa Sr
BBINIOJIHSAJICS B 1a00paTOpUH U30TOMHON reoxumun u reoxpononoru MI'EM PAH.

Jliig BeImapuBaiicst BOAbI 00Opas3el] moMenayics B BUAJ U BBIAEPKUBAJICS Ha IJIUTKE C
Temmneparypoi moBepxHoctu 150°C mo oOpa3oBanus cyxoro ocrarka. [Ipum HeoOXoqumocTn
MpoIrieaypa MOBTOPsUIaCh HECKOJBKO pa3. 3aTeM K KaxjaoMy obOpasiy mobasisiau 1 ma 6M
HCI u nmoBTOpsiIM BBITApHBAHKE JO CYXHX coJici. Boiienenue Sr u3 moirydeHHbIX 00pa3ioB
MPOBOJWIOCH METOJOM HOHHOW XpoMarorpaduu B KOJOHKAaX, W3TOTOBJIEHHBIX W3
KBapIIEBOTO CTEKJIA, EMKOCTBIO 3 MJI ¥ TOMEIIEHHON BHYTPh HOHOOOMEHHO! cMool BioRad
AG 50x8 200-400 mem. Mcmomb3oBancs 3moeHT 2.3M HCIl mist mpoMbIBKH KOJOHOK H
pacTBOpEHHUs MpenaparoB YacTUYHO pacTBOpeHHoro Ouotuta. IlomyueHHwsle conu
pactBopwii B 2.3M HCl u nomectwnu B 1eHTpudyry i OTACICHUS pPacTBOpa OT
TPYJHOPACTBOPUMBIX cojieil. OCHOBBIBAsCh Ha KaJUOPOBOUYHOM rpaduke, Oblia BbIAEICHA
dbpakuus Sr s Macc-ClIeKTPOMETPUUECKOTO UCCIIEOBAHUS.

[Tonydyennsle mpenapaThl SI U3 00pa3loB ObLIM M3Y4YEHBl HA MHOTOKOJIJIEKTOPHOM
TEPMOMOHHU3AIIMOHHOM Macc-criekTpomerpe Micromass Sector 54. Tpu u3mMepeHu# H30TOIOB
CTPOHIIMSL MPOBOAWIM Y4eT d3(PdekTa TUCKPUMUHALMKU MacC HOPMHUPYS HU3O0TOIHbBIE
otHOeHus 34Sr/88Sr 1 87Sr/8Sr k nmpunaToMy s dTOM Nenu 3HaueHuro 20Sr/88Sr=0.1194.

[IpoBeneHo wM3yuyeHUE M30TOMHOTO COCTaBa CTPOHLHUA B MpoOax MNUTHEBOU
(OyTunupoBaHHOM M HM3-TIOJ] KpaHa) BOJbI pa3MYHbIX peruoHoB Poccun u camble
KOHTPACTHbBIE PETHOHBI TIOKa3aHbl B Ta0M. 1.

Tabnuya 1
Tonyyennvie pezyromamol
O6beKT aHAIN3a Pernon 87Sr /855>
byrunupoBanHnas Boga «Makay m-oB Kamuartka, n. Manku 0,70438
byrunupoBannas Boga «TBAY» Ceepnas Ocetusi-AnaHus 0,70705
byrunupoBannas Boga «Elbrusy Kabapauno-bankapus 0,70742
BonomnpoBoiHas Boia )KHIIOTO JoMa r. Horuack Mockosckoit oonactu | 0,70896
BonomnpoBoanas Boga I'maBaoro 3panust MI'Y MockBa 0,71005
Bonomnposoanas Boga UI'EM PAH MockBa 0,71020
Bonomnposoanas Boga TEOXI PAH MockBa 0,71014
byrunupoBannas Boga «KypTsieBckas» r. CeBepoIBUHCK 0,71112
Bonomnposoanas Boga BCET'EU r. Cankt-IleTepOypr 0,71434
BoionpoBotHast BoJia KHIJIOTO joMa r. [TeTpo3aBoick 0,72347

*-pennunHa norpemnoct cocrasisiet 0,005%

Kamuyarckas Bonma cpeam Bcex mpod Mmokasaja caMoe HU3KOE M30TOIMHOE OTHOIICHHE
87Sr/ 88Sr oTHOIIEHNE U3-32 HOBEHIUX MOPOJ C BO3PACTOM MeHbIIe 30 MIIH. JIeT.

Pernonst KaBkaza neMoOHCTpupyloT u30TonHOe cooTHoiieHue 0,707 BcieacTBue
HaJIMYUs PA3HOBO3PACTHBIX (OT JTIOKEMOPUNCKUX JI0 FOPCKUX) TTOPO/I.

[TpoOGs1 3 . MOCKBBI MaJIO Ye€M OTJIMYAIOTCS OJJHA OT JPYTOM, B CPETHEM MOKA3bIBAIOT
M30TOIMHOE OTHOIIEHHE cTpoHuus paBHoe 0,710 T.k. reosorusi ropoja IpeacTaBieHa B
OCHOBHOM OCaJIOYHBIMH MIOPOJaMH.

ITpo6s1 Cankt-IleTrepOypra u IleTpo3aBoicka MMEIOT OJHH M3 CAMBIX OOJBIITUX
M30TOITHBIX OTHOIICHHH. B TaHHBIX PErMOHAaX HA TTOBEPXHOCTH BBIXOJIUT OAITHHCKUIN IIIHT,
CJIO’KEHHBIN apXeHCKUMHU MOPOJaMH, YTO OOYCIABIMBAET TAKOE 3HAUUTEJIHLHOE M30TOIMHOE
OTHOILIEHUE.

Takum 0Opa3oM M30TOMHBIA COCTAB CTPOHIIMS B BOJAE OMPEILISIETCS] T€OIOTHIECKOM
00CTAaHOBKOM pEeruoHa, a TOYHEE €ro CPEeJIHUM BO3PACTOM TOPHBIX MOPOJA, C KOTOPBIM
COIIPUKACAETCS BOJA B €CTECTBEHHBIX YCIOBUSX.
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Pesynbratsl ucciaegoBanus MOKa3bIBaIOT, YTO MUTHEBBIE BOJIBI HAa Tepputopuu Poccuu
YMEIOT MIMPOKMI JMAna3oH H30TOHMHBIX cocTaBoB °/Sr/%Sr (0,704-0,723), B wmemom
KOPPEJIUPYIOUUNACS C H30TOMHBIM BO3PACTOM JIOYETBEPTUUHBIX TMOPOJ, SBIISIOIIUXCS,
BEPOSITHO, HCTOYHUKOM CTPOHLMS JUisi TUApochephl. IDTO OTKPHIBAET MEPCHEKTUBY
UICHTU(DUKAIUM HUCTOYHMKOB CTPOHILMS B OpraHU3Max INPH HSKOJIOTO-TEOXUMHYECKUX
HCCIICIOBAHUSIX.

BoinonHenue nanHoi HaydHOH paboThl OyIeT crnocoOCTBOBATH JOCTHXKEHUIO 6 LIETU
YCTOMYHMBOTO pa3BUTHS «HucTast BOJIa U CAHUTAPUS».

Jlureparypa:

1. PeBuu B.A., ABamumanm C.JI., TuxonoBa I'. Dxojiormyeckas »>IHIESMHOJIOTHA. M.:
N3natenbckuit ieHTp «Akamemus». - 2004. - 384 c.

2. Palmer M.R., Edmond J.M. Controls over the strontium isotope composition of river
water. // Geochimica et Cosmochimica Acta, 1992, vol. 56. no. 5, 2099-2111.
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THERMAL STUDIES OF AMMONIUM NITRATE WITH THE ADDITATION OF
CATHODE POWDER OF LITHIUM-ION BATTERIES TO ITS MELTING
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The influence of the used lithium-ionium cathode powder on the thermal characteristics of
ammonium nitrate with the addition of 0.5 g to the melt in relation to 100 g of nitrate was
studied. It has been established that the addition of a powder containing valuable metals
significantly increased the temperature effect of saltpeter polymorphic transformations and
can be used in the future as a promising additive.

AMMHnagHas CCJINTpa ABJIACTCA THT'POCKOIIMYHBIM U CICKUBAIOIIUM IIPOAYKTOM CPCIAU
HU3BECTHBIX a30THBIX y,[[06peHI/II71, HCIIOJIb3YCMBbIC AJIA BbIpAalllMBAHU A CEJIbCKOXO03SMCTBEHHBIX
MPOAYKTOB. MUpPOBOE MPOU3BOACTBO aMMHUAYHOM CEUTPHI MpeBhimao ¢ 41,18 go 50,6 miuH
T (100%-noro N) B mepuon 2009 mo 2020 rr. KpynHbIMH MPOU3BOAUTEISIMI aMMUAYHOM
CCIIMTPLI ABJIAIOTCA CTpaHbl, IIPOU3BOACTBCHHAA OOJISI, KOTOPBIX COCTABJIACT IIPHUMCPHO
50,5% oT o011ero MEPOBOro 00bEM JaHHOTO MpoayKTa. B crimcok atux ctpad Bxomaat CIIA
(17%), P® (14%), Opannus (5%), bpazunus (2,5%), Benukobpuranus (2%), a ocranbHas
JacTh OTHOcUTCA cTpaHaMm bmknero u [lampHero 3apy6Oexws (Kaszaxcran, Y30ekucras,
I'py3us, Ilepy, Jlutea, Typuus u nap.) [1, 2]. OgHako amMmuadHasi ceauTpa HECMOTpS €€
ICPCIICKTUBHBIM  A30THBIM y;[06peH1/IeM, OHa HUMECT [IBC Cepbé3HLIe HEOOCTAaTKU:
MOBBIIIEHHAs TI0KapO- U B3PBIBOOINIACHOCTD, a TAKXKE CIEKUBAEMOCTH [3]. DTO CBSI3aHO C ee
MOJIMMOP(HBIMU TIPEBPAIICHUSAMH TPU BIUSHUM BJIard M TEMIIEPATypbl BHEIIHEH Cpeibl.
ITpu Bbime 210 °C aMMuayHas ceauTpa MOJABEPraeTcs B3pbIBY Ojarojaps CKJIOHHOCTH €€
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIBHOMY IIPOLECCY, YTO CBA3aHO pa3J11/1qH0171 CTCIICHBIO
okucieHusa azotra (+3 u +5) B Heil. B ngaHHOM wHccnenoBaHuE M3/IaraeTcsl pe3yJbTaThl
TEPMUYECKHX HCCIEAOBAaHMI aMMUAYHON CEeMUTpel TpH J00aBKE B €€ IUIaB
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MHUKPO3JIEMEHTCO/IEPKALLEro MaTepruaga — KaTOJAHOIO MaTepuaia UCIOJIb30BaHHBIX JTUTHI-
MOHMEBBIX Oaraper. MaccoBO€ COOTHOIIEHHWE aMMMAyHasi CEJIMTpa: KaTOAHBIA MOPOIIOK
opanu ctporo 0,5 r B orHomennu 100 r HUTpaTa aMMOHUS KBaJIM(PUKAUU «X4». BausHue
M3y4aeMOl KaTOJHON MHKPO3JIEMEHTCOJIEP/KAILEro NOPOIIKa Ha KHHETUKY MOJMMOP(HOIro
npespamienus 1V—lll, llI—=ll, Il-] u |—>nnaB noixyuyaempix ynoOpeHUN TPOBOIUIH
muddepennmanbHo-TepMuueckuii ananu3 (JATA) ¢ dukcanueir ux teruoBoro 3¢dexra.
JNTA-uccnenoBaHHbBIX 00pa3I0B MPOBOIAMIN B UHTEPBAJIC TEMIIEpaTyp B MHTEPBAJE HarpeB-
oXJaxKJIeHue, npoBoauMoe B mpezenax ot 25 no 175°C — ot 175 no 25°C na mpubope
NETSCH STA 409 PC/PG. Mertoauka HCCICIOBaHHS 3aKJII0Yanach B CICAYIOLICM:
UCXOJHBIA 00pa3zer] ¢ MOCTOSTHHOW CcKOpocThio 2°C/MHUH HarpeBaiu 10 TeMIIepaTyphl
MJIaBJICHUS W Jajnee oxjaxaanu a0 temmeparypsl 25°C. Jlns ucciemoBaHuil 0oTOOpanu
oOpa3ubl Heca&XHUBaKOUIecsl aMMHAaYyHOM CeIUTpbl ¢ J00aBKOM mopoiika. Pe3yiabTaTs
MpHUBeACHbI Ha pUcyHKe. Kak BUIHO M3 PUCYHKA, YTO CYIIECTBYET MOIMMOPQHBIA Nepexo
IV—IIl obecneunBaroniuii OTHOCHUTENBHO OOJBIIYI0 JAePOopMalMI0 KPUCTALUIMYECKOM
pELIETKH.

DSC {mWimg)
t Peak: 1185 "C
3| F
[ A M3AC_1040_05 dsv
—— DSC
121 M3AC_1040_05 dsv
— DSC
2]
1]  Area 94.76 Mg Pealc 471 *C . Pealc 1631 °C
Arear 1194 1ig Auci 91 4ig
0 - 7]
Area -45.9 Jig ‘A-m 1071 4ig
1
Peak 1711°C
Peak 883 °C Peak 132.4°C
2
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Temperature C

Puc. 1. Haepeé u oxnasicoenue ammuauHnou cenumpuvl ¢ 000a8KOU TUMUL-UOHUEB020
KamoOH020 NOPOWIKA

[Ipu sTtom BeIsBIIeH TemneparypHbiid niepexon IV—IIl, HHI—Il, -] u |-»mnaB mns
(amMmuayHas cenuTpa: KaToaHbIi mopomok = 100 : 0,5) u3MeHsI0TCS COOTBETCTBEHHO 46,9;
88,3; 132,4 u 171,1 °C; coorBeTcTBeHHO. Toraa Kak IjaBJI€HUE YUCTOTO HUTpaTa aMMOHUS
06e3 nobaBku, oObraHO IV—IIl; [HI—=I1l; Il-| u l—>nnaB mopsgok mpoTrekaeT uepes
npeBpaiienus nonumopduoro nepexona: IV—IIl mpu 46°C, 11—l npu 85°C, ll—I mpu
126°C, a ¢a3oBblit iepexon (l—1maB), COOTBETCTBYIONINIA MJIABJICHUIO HUTPATa aMMOHWUS,
P Tinapnesns = 169°C [4]. DTO TOBOPHUT O TOM, YTO LIEHHBIE METAJUIBI OLYTUMO BIIUSIOT Ha
TEPMHUYECKHE TIOBEJICHWS aMMHAYHOW CEeNUTPhl M MOTYyT B Oyaymiem 3¢GheKTUBHO
MCIIOJIb30BaThCs JIJIsi OE30MaCHOTO MPUMEHEHHUS CETTUTPHI.
Jlureparypa:
1. BonkoBa A.B. PeiHOK MwuHepanbHBIX ymoOpenuit - 2019 / HamuonanbHbIN
HCCIIeIOBATENbCKUI yHUBEpCUTET Briciias mikona skonomuku Llentp passutus. 2019. 52 c.
2. PBK. HUccrnenoBanue peiHKOB. MUPOBO M pOCCHICKUI PHIHOK MUHEPATBHBIX YAOOpEeHUM
/I http://marketing.rbc.ru
3. AmMuauHasi cequTpa: CBOMCTBa, MPOU3BOJCTBO, mpuMeHenue / Yepusimos A.K., Jleun
b.B., TyronykoB A.B., OrapkoB A.A., Uneun B.A. — M.: 3A0 «MTHO®OXUM>». 2009. 544 c.
4. Texnonorus ammuaunoit cenutpsl / [log pea. mpod. B.M.Onesckoro. — M.: Xumus. —
1978. - 312 c.
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The synthesis of a hydroponic solution involves combining various nutrients in the right
amounts to create a balanced mixture capable of supporting plant growth. Chelate complexes
are also one of the important elements of a hydroponic solution - a form of trace elements
used in hydroponics to improve the availability of trace elements for plants. The use of a
domestic analogue of hydroponic solutions will reduce the cost of this method of growing
plants, which will have great potential in Russia, especially in a harsh climate and limited
land resources.

HUcnons3oBaHue TUAPOIIOHUKHU BHOCHUT BECOMBIM BKJIaJd B YCTOﬁHHBoe Pa3BUTUC,
obecneunBas IIpOAOBOJIbLCTBCHHYIO 6630HaCHOCTB, O9KOHOMHYCCKYTO Bq)(i)eKTI/IBHOCTL u
OXpaHy OKPY’KAIOIIEH CPeibl.

HpeI/IMymeCTBaMI/I THAPOIIOHHOI'0O MCTO/{a BhIpalllUBAHUWA paCTeHI/Iﬁ CUHUTAKOTCA:

e DKOHOMHS BOABI - BOJa B I‘I/I,Z[})OHOHHOfI CUCTCMC HUPKYIHUPYCT H IIOBTOPHO

HCIIOJIB3YCTCA,

e DKOHOMHS 3eMEIbHBIX PECYpPCOB;
e VMEHBIIIEHHE UCIOJIb30BaHUSI IIECTHIN 0B,
e (CHmxkeHue TPaHCIIOPTHBIX PaCXOJd0B — BbIPpAIIIUBAHUC BOJIM3HU OT MECTa IIpOaa’Ku.

['maponoHHBI pacTBOp - NMUTATENbHAA Cpela Uil POCTa PACTEHUM, COCTOSIIMNA W3
MakKpo- ¥ MUKPORJIEMEHTOB, HEOOXOAUMBIX I HOPMaJIbHOTO Pa3BUTUS PACTCHUN, TAKHE KaK
asoT, Gocdop, Kaaui, KaIbIIUH, MarHui, jkeJie30, MapraHell, [UHK, Meb, O0p ¥ MOJIMOICH.
Taxxe OCO6€HHO BaXXHO CJICOUTL 3a IIPAaBHIBHOCTBIO CMCIHIMBAHMA KOMIIOHCHTOB M
KoHTpoJieM pH pacTBopa /i obecrieueHus ONTHUMANIBHBIX YCIOBHUNA ISl pOCTa M Pa3BUTHS
pacTeHUN.

XenaTHbple KOMIUIEKCHI - (POpMa MUKPOIIIEMEHTOB, UCTIOIb3yeMasi B THAPOTIOHUKE IS
YIIy4IIE€HHs JTOCTYIHOCTH MHUKPO3JIEMEHTOB A pacTeHuil. Co3naeTcst myTeM CBSI3bIBAaHUS
MHUKPODJICMEHTOB C XCJIAaTHUPYIOIIMM areHTOM, TaKMM KaK J3THJICHIMAMHUHTETPAyKCyCHas
kuciota (OATA). XenaT xene3a y4acTByeT B CHHTE3€ XJIOpO(HILIA, KUCIOPOTHO-HECYITUX
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OenKax U APYTUX Ba)KHBIX KOMIIOHEHTax pacTeHHs. be3 1ocTaToyHOro KOJIMuYecTBa Kelesa,
pacTeHus CTaHOBSTCs OoJiee cabbIMU, EPECTAIOT PACTU U MOPOIl MOTYT ymepeTs [1].

OaHuM U3 BEAYIIUX MPOU3BOAUTENEH TMAPONOHHBIX PACTBOPOB M CUCTEM SIBIISIIOTCS
kommanuu: General Hydroponics, GHE, Canna, Advanced Nutrients. OteuecTBeHHBIC
pacTBOpPBI MPOU3BOAATCS TaKUMHU KoMmaHusaMHU, Kak «Canbl Poccum», «3enmensiidi Mupy,
«Hydrobiolaby. Otnauuuss MeXay OTEUYECTBEHHbIMU UM HMMIOPTHBIMH  pacTBOpaMU
3aKJIIOYAIOTCS B TEXHOJOTMSX  MPOM3BOJACTBA,  HCIOJIB3YEMbIX  KOMITAHUSIMHU-
MIPOU3BOIUTENSIMH, U B UCIOJIb3YEMbIX UHTPEAUEHTaX. B CBSA3M ¢ HAJIO)KEHHBIMU CAaHKIUSMU
MMITOPTHBIE PaCTBOPHI OOXOJATCS AOPOKE, UEM OTEUECTBEHHBIE PACTBOPBI, U3-32 CTOUMOCTH
MHTPEIUEHTOB U TPAHCIIOPTUPOBKU. OJHAKO, UMIIOPTHBIE paCTBOPHI UMEIOT 00JIee BHICOKOE
KauyecTBO M o0oO0OecnevyMBaloT JIydlllMe pe3ysibTaThl. 3HAYUTENbHBIM 3aTPyAHCHHEM B
pa3paboTke HOBOTO COCTaBa SIBJSIETCSl 3aceKpeueHHass ¢opMylia U COCTaB TOTOBBIX
MMITOPTHBIX PaCTBOPOB y KPYIHBIX KOMIaHUi-niponsBoauteneii (Puc. 2).

[Ipu pa3paboTke OTEYeCTBEHHOTO aHaIora TMIPOMIOHHOIO PAacTBOPA CIEAYET U3YyUUTh
MMEIOIIYIOCS. JIUTepaTypy IO TUAPONOHUKE M BBISBUTh HambOojiee BaKHbIE AIIEMEHTHI,
HeoOXoIuMble JUIsi pocTa pacTeHuil. 3aTeM, HEOoOXOIUMO CO3/aTh CHEIHAIbHYIO
ruaponoHHyo ¢epmy (Puc. 1), rme OyayT mpoBOIUTHCS UCCIEAOBAHUS M DKCIIEPUMEHTHI C
pPa3IMYHBIMU PACTEHUSMH M COCTAaBaMU pPacTBOPOB. 3/1eCh MOXXHO OYJEeT OINpeJeNuThb
ONTUMAJIbHBIE MPOMOPIMU 3JIEMEHTOB B pacTBOpe, a Takke BBIABUTh 3(PQPEKTUBHOCTH
POCCHUICKOTO THAPONIOHHOTO PacTBOpA.

, MAHUMAZIbHBIA FAPAHTHPOBAHH:
COCTAB: \HHbY
Asor wiTpaTbiA (N)

24

¢ : ‘ s 5 S & &
[ ] = | .l?:;fo_nnﬁaeu (MO) 2 W NS g TAg
Puc. 1. I'uopononnvie Puc. 2. Cocmas umnopmmuix Puc. 3. Ilposedenue
YCMaHoeKu 2UOPONOHHBIX PACMBOPO8 3amepos pocma pacmeHut

3acekpeuen

[locne TOro, kKak cocTaB 3JIEMEHTOB IUTaHHUS OBLI OIpPENENIeH, MOXHO HaydaTh
ONTUMU3UPOBATh UX KOHIEHTPALMIO B PAaCTBOpE. DTO MOXKET ObITh BBIIOJHEHO IMyTEM
MIPOBEJICHUS OIBITOB Ha BBIPAIIMBAHUU PA3IMYHBIX PACTCHUH B PAa3HBIX KOHLEHTPALUAX
pacTBOPOB, U BBIOOpA TEX, KOTOPbIE Al HAWIy4IlINe pe3yabTaThl. J{s cpaBHEHUs HOBOTO
HKCHEPUMEHTAILHOTO COCTaBa UCIOIb30BAIN AHAJIOTH THIPOIIOHHBIX PACTBOPOB, KOTOPHIE B
CBSI3M C CaHKIMAMH 3HaumTeabHO mopopoxanu (GHA, General Hydroponics, Advanced
Nutrients, Botanicare u 1p.). A Takxe HEOOXOIUMO YUUTHIBATh Pa3IUYHbIE (DAKTOPHI, TAKHE
kak pH pacTBopa, Temneparypa, OCBEIIEHUE, BIAXKHOCTb.

BaxxHo oTMeTUTH, UTO pa3paboTKa HOBOTO COCTaBa TMIPOIIOHHOTO PAacTBOpPA MOXKET
OBITH JOCTATOYHO TPYJOEMKOH M HEOOXOIMMO MPOBOAUTH PEryJsSIpHOE TECTUPOBAHUE U
ONITUMU3AIUIO PACTBOPA, YTOOBI TAPAHTUPOBATH MAKCUMAJIHHYIO 3P PEKTUBHOCTH U KAYECTBO
BBIPAIIMBAEMbIX PACTEHUI.

[Io OxOHYaHMM HCCIIENOBAaHUW W JKCIEPUMEHTOB [UI TOJYYEHHS POCCHICKOTO
THJIPONIOHHOTO PAacTBOpa HEOOXOJMMO MPOBECTU CEPTH(PHKAINIO, YTOOBI YOSTUTHCS B €T0
0e30macHOCTH U KauecTBe. B pesynbrate OyAeT co3iaH pOCCHHCKUI aHAIOT THAPOTIOHHOTO
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pacTBOpa, KOTOPBIM CTAHET OCHOBOM ISl BBIPALIMBAHUS 300POBBIX U TUTATEIbHBIX PACTCHUI
0€3 MOYBBI, KOTOPBIM OyJIeT MOPSAIKOM JIEHIEBIE UMIIOPTHBIX aHAJIOTOB, HUYEM HE YCTyMas
10 Ka4Y€CTBY U JOCTYIHOCTH.

CroumocTh pa3pabOTKM HOBOIO THJPOIOHHOTO PACTBOpPA MOXKET 3HAUYHUTEIBHO
BApbUPOBATHCSI B 3aBUCUMOCTH OT MHOTHMX (DaKTOPOB, TaKMX KaK COCTaB, 00ObEM MapTHH,
HEO0OXOIMMOCTh UCCIIEJOBAaHUI U TECTUPOBAHMUS.

Ha  maHHBII MOMEHT JUII TNpPOBENCHHS  CPABHUTEIBHOTO  DKCIIEPUMEHTA
CHHTE3MPOBAHHOTO IHTATEIFHOTO COCTaBa C TOTOBBIM HMIIOPTHBEIM pacTtBopoM GHA
BBITTOJTHEHO CJIETyIOLIEe:

-CUHTE3UPOBAH dKCIIEPUMEHTAIbHBIN THIPOIIOHHBIN MUTATEIIBHBIA COCTaB;

-3aKyIJIeHa anmnaparypa U pacTBOPbI JJIs 3allyCKa I'HIPOIIOHHON (pepMbl;

- 3amyllieHa TUApOnoHHas ¢epma, MOJArOTOBICHO OCBEUIEHHE, HW30JUPOBAHO
MTOMEIEHUE JUIsl YUCTOTHI IPOBOJIUMOIO OIIBITA;

-paccakeHbl 3KCIEpPUMEHTAJIbHbIE pacTeHHs (JaillkoH, ToMaT, cajaT, KOpHaHJIp,
YKpoT, 0a3UIHK);

-POBOJIATCS HaOMI0IeHus, 3aMephl pocTa (Puc. 3) u mognepxkanue pH pactBopa,

HccnenoBanne HanpaBiIeHO HA JOCTHXKEHUE LEJIEH YCTOMYMBOIO Pa3BUTHSA:

Lens 2 - JIuxkBuganus rojaoaa;

Henu 15 - PanmonanbHOE UCTIOIB30BAHUE IKOCUCTEM CYLIH.

Hayunas paGota BbinmonHserca npu ¢unancoBoil moanepxkke PXTY umenn J[.U.
MemnzeneeBa B paMKax BHyTpEHHETr0 MHULIMAaTUBHOTO TpanTa Ne BUI'-2022-037.
Jlutepartypa:

1. Jacobson L. Maintenance of iron supply in nutrient solutions by a single addition of ferric
potassium ethylenediamine tetraacetate // Plant Physiol. 1951. V. 26. No. 2. P. 411-413. doi:
10.1104/pp.26.2.411

217



Cexknus «Okpy:kapmas cpeaa M yCcToi4nBoe pa3BuTHE»

VJIK 661.632:661.56
PACYET MATEPUAJIbHBIX IOTOKOB )KUJAKO®A3ZHON KOHBEPCUU
CYIIbO®ATA KAJIBIUA C TIOJAYUYEHUEM IN'PAHYJIUPOBAHHOI'O
CYJIb®ATA AMMOHUS
Xoamyponos Kamiug IpKUHOBUY
0a30BbIi TOKTOpaHT, HamaHraHckuili MH)XEHEPHO-TEXHOJOTUYECKU MHCTUTYT, HamaHran,
V36ekucran, erkinovichjamshid@mail.ru
Pax:xaboB Pysmar
Crapiuii Hay4HbI COTPYIHUK, K.X.H., UHCTUTYT 0011ei 1 Heopranndeckoi xumuu AH PV 3,
Tamkenr, Y30ekucran, radjabov.r@yandex.com
Hama3sos Illagoat CarrapoBuy
npod., akai., I.T.H., 3aBeAYyIOIINN Jabopatopueit, MHCTUTYT 00mme U HeopraHMYeCKOu
xumun AH PVY3, Tamkenr, Y30ekucran, diana-ye@yandex.com
CeiliTHa3apoB Atana3ap PeiinnazapoBu4
I.T.H., IpoQ., TJIaBHBIM Hay4YHbIA COTPYIHUK, MHCTUTYT 00IIEl U HEOPTraHUYECKONH XUMHHU
AH PV3, atanazar77@mail.ru
PeiiMoB Axmen MamMOeTKapuMoOBHY
npod., n.T.H., pektop Kapakanmakckoro rocygapcTBEeHHOro yHHuBepcurera, Hykyc,
Kapakanmakcran, ahmed ram@mail.ru
Knroueevle cnosa: npupoouwiii eunc, pacmeop kapoonama u cyiv@ama amMmoHus, bINapKa
U CYWKA,; 2PAHYIUPOBAHHBLI CYIbDaAm AMMOHUSL, Me]l
CALCULATION OF MATERIAL FLOWS OF LIQUID-PHASE CONVERSION OF
CALCIUM SULPHATE WITH OBTAINING GRANULATED AMMONIUM
SULPHATE
Kholmurodov Jamshid Erkinovich
Basic doctoral student, Namangan Institute of Engineering and Technology, Namangan,
Uzbekistan, erkinovichjamshid@mail.ru
Radjabov Ruzmat
Senior Researcher, candidate of chemical science , Institute of General and Inorganic
Chemistry, Academy of Sciences of the Republic of Uzbekistan, Tashkent, Uzbekistan,
radjabov.r@yandex.com
Namazov Shafoat Sattarovich
Professor, doctor of technical sciences, academician, Head of laboratory, Institute of General
and Inorganic Chemistry of Uzbek Academy of Sciences, Tashkent, Uzbekistan, e-mail:
diana-ye@yandex.com
Seytnazarov Atanazar Reypnazarovich
Doctor of technical sciences, professor, Chief Researcher, Institute of General and Inorganic
Chemistry, Tashkent, Uzbekistan, atanazar77@mail.ru
Reymov Akhmed Mambetkarimovich
Professor, doctor of technical sciences, Rector of Karakalpak State University, Nukus,
Karakalpakstan, ahmed_ram@mail.ru
Keywords: natural gypsum; solution of ammonium carbonate and sulfate; evaporation and
drying; granular ammonium sulfate; chalk.
The process of liquid treatment of natural gypsum of the deposit (45.83% SOs3, 32.26% CaO
and 1.58% insoluble residue) with a 50% ammonium carbonate solution within its norms of
100-110% in the presence of a circulating sulfate ammonium solution was studied. 25-35%
NH.).SO4 at a temperature of 50°C in order to obtain a concentrated solution of the product
(more than 40% NH>).SO4). Thermal calculations indicate that for the stage of drying and
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granulation of a saturated solution of NH2)2SO4 in a drum-granulator-dryer (D /L = 0.28, D
=4.5mand L = 16 m), where the performance of the apparatus is moisture removal is about
8 tons/h H20. Specific consumption rates per 1 ton of finished products: sulfuric acid - 0.71
tons; ammonia - 0.17 tons; natural gas - 64.3 nmd.

B pabGore [1] Hamu pa3paboTaHa TEXHOJIOTHS MOJYYEHHs HACBHIIIEHHOTO pacTBopa
cyJb(haTa aMMOHUS K OJIN3KOMY HACBIIIEHUIO HA OCHOBE OeccaTypaTOpHON U KOHBEPCUOHHOM
CXeMe TMPOU3BOJCTBA: HEUTpaiM3anus OTPaOOTAaHHON CEPHOM KHUCIOTHI Ta3000pa3HBIM
CUHTCTUYCCKUM aMMHAKOM; JKUIAKOCTHAA KOHBCPCHA TOHKON3MCEIIBYCHHOI'O TUIICa 50%- HBEIM
pacTBOpoM KapOoHaTOM aMMOHUs. B Hacrosmieil paccmMaTpuBarOTCS MyTH MaTepHalIbHbIE
MOTOKH KUJKO(a3HONM KOHBEpCUHU Cylb(aTa KalblHs Ha cylb(ar aMMOHUS U KapOoHAT
KaJIbIIHS.

B CCKIIMHN KOHBCPCHUHU q)HHBTpaIII/II/I YaCOBBIC MATCPHAJIBHBIC TIOTOKM CTaauu
KOHBEPCUU IPUPOJIHOTO TUIICa U GUIBTPALIMK MeJia IpeCTaBiIeHbl Ha puc. 1.

T'a3p1 Ha ouncTKy

[Mpuponnsiit rumnc - 9278 kg/h Bopna Ha mpomBIBKY

T kexa 7330 kg/h
Pacteop kap6onaTa
ammoHus - 10450kg/h

CycricH3HsI- ) R 1a;KHBIH
KOHBEPTOP OUIIBTP
25300 kg/h 0CaJIOoK -
7330 kg/h
PactBop paszdasnenus - 5568 kg/h

IMpoxyxumonwsrii pacteop - 19798 kg/h

Puc. 1. Mamepuanvhvle nomoxku cmaouu #uoKogazHou KOHeepcuu 2unca u Quibmpayuu
cycneusuu mend.

[Ipu 3a1aHHOI MOITHOCTH YCTAHOBKH 110 IPOU3BOJICTBY IPaHYIMPOBAHHOTO CyJb(dara
amMmMmoHust - 50 ThIC. TH. B TOJ, y3€J] KUAKO(PA3HONH KOHBEpPCHM Cyib(aTa KalblHs WMEeT
mokasaTeli: OO0BEMHAS CKOPOCTh pPEAKUMOHHOM Maccel — 16,6 Mm/gac (25,3 tw/h);
Konnentpanus cynbdara ammonus B cycrneHsu — 35%; Bpemst npeObIBaHNs peaKIIMOHHOMN
Maccel B KoHBepTope — 1,5-2,0 wac; Crenenp koHBepcuu mnpuponHoro rumnca — 99,5%;
CkopocTh GuIbTpallii CYCIIEH3UN KapOOHATa KaJIbIHs IO OCHOBHOM 30HE GuiIbTpanuu (Ha
cyxoii ocagok) — 1,6-2,0 TH/M?*4ac.

B ceknum  QunpTpammu  ans pacd€ToB  MCKOMOM  IUIOHIAJAM  TOBEPXHOCTHU
npoMelieHHoro guibtpa cbem ocaaka CaCOs u3 ero cycrneHsuu, npuHuMaeM kak 400
kg/(aac-m?). Tlo MaTepuanbHOMy OaTaHCy 4acOBOM ChEM BIaKHOIO OCajKa, cOCTaBUT 7330
kg/(M?1). C yueroM BIakHOCTH ocanka (25%) cheM CyXOro 0Cajlka, COCTABUT: Geyxoc =
7330(1 — 0,25) = 5500 kg/(m? - 9).

Tpebyemas oOmas paboyas MIOmAab MOBEPXHOCTH (GUIBTPA COCTABIACT: Fpag =

L — N —
400(1-0,35)  400(1-0,35)

BeimonmHeHbI  pacueThl CTaJAWHM BBINAPKHM KOHBEPCHOHHOTO pacTBopa cyib(dara
aMMOHHSI CO CJEAYIONUMHU JaHHBIMU: [IpOM3BOAUTENLHOCTh YCTAHOBKU TIO HCXOJIHOMY
pactBopy — 19687 kg/uac, unu 15,84 m3/gac (19687/1,2429); KoHuenrpauus pacTBopa:
UCXOJHOTO, by, — 35% Macc.; ymapeHHoro, b, — 46% Macc.; KOTU4ecTBO BhIMTAPUBAEMOI
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BoIbl, Wy, o = 4742 kg/h; Temneparypa pactBopa. ty,y. — 50°C; Cxema gacoBoro Oananca
MaTepUaAITbHBIX TTOTOKOB Ha CTAJWU BRIMIAPKH KOHBEPCHOHHOTO pacTBOpa CyJib(haTta aMMOHHS
IIpEeACTaBJIEHA Ha PUC. 2.

B cekmmm cymkum ¥ TpaHyIHpOBaHHA cynb(ara aMMOHUSA UISI CYIIKH U
TPaHyJIMPOBAHMS HCIIONB3YETCSl BBIMAPEHHBI KOHBEPCHOHHBIM PacTBOp, KOTOPBIU
MpeacTaBisgeT coboi Onmm3kuit k HaceimeHuro (45-46% (NH,),SO,) BomHBIN pacTBOp
cynbdaTta ammorns. O0a mporecca OCyIIeCTBISIOTCS OJHOBPEMEHHO, B OJJHOM aIrlnapare - B
O6apabdannoM rpanynsarope-cymuiike (bI'C). Cxema GanaHca MaTepuaIbHBIX OTOKOB CYIIKH
Y TPaHyJIMPOBAHUS MIPE/ICTABICHBI HA PHC. 3.

C y4€ToM CKOPOCTH IOJa4d HCXOJHOTO pPacTBOpa BiIaXHOCTBIO G,45% (46%
(NH,),S0,) - 14,945 tH./h (4,15 M/C); TPOU3BOAUTEIHLHOCTH CYIITHIIKH IO UCTIAPSICMOM BJIare
(Wh,0) — 7,908 t./h (2,19 Kr/c); - BBIXO/Ia BBICYIIEHHOTO MPOAYKTa C OCTATOYHOMN BJIAroi
1% (G,)— 6,944 TtH./9ac (1,93 kr/c).

Hcxomanblii KOHBepCHOHHBIH
pactBop - 19,69 to/h,B TOM HHCIE:

- 6,87 TH/h (46%) (NH4)2SO; ;
- 7,99 To/h (53,4%) H, O

i s BeinapeHHbIi pacTBop - 14,86 TH/h,
B TOM YHCJIE:

BBIITAPKA >
- 6,87 twh (35%) (NH,),S0,;
- 12,66 Ti/h (63,4% ) H,0

BeinapenHasi Bojia - 4,83 TH/h (
62,5% OT BBeJIEHHOMU C UCXO/IHbIM
pPacTBOPOM)

Puc. 2. Cxema mamepuanvhvix nomokog cmaouu 8bInapKu KOHBEPCUOHHO20 PACMEOPa
cynbghama amMmonusL.

IIpoune notepu \L Brnaroceém - 7,908 ta/h
ST 20,07 te/h CYIIKA U TPAHYJIALIUA

KoHueHTprpoBaHHEI pacTBOP
cynb(ara ammonus - 14,945 ta/h

v

BeicymieHHBIH rpaHy\Jfl/IpOBaHHBIf/'I MPOAYKT -
cynme(pat ammoHus - 6,968 TH/h.
Puc. 3. Cxema mamepuanbHblX NOMOKOE CIMAOUU CYWKU U 2PAHYIUPOBAHUS 6 CYIbdhama
AMMOHUSL.
PaccMoTpeHHBIH cOCO0 MOYKHO PEKOMEHJOBATh JUIsl TEXHOJIOIMYECKOTo Ipolecca
KOHBEPCUM THIICA, IJie M3BHE TpeOyeTcss TEIIoBas SHEpPrus JUls BBIIAPKU pacTBOpa C
kounentpamuu 35% (NH,),S0, mo 46% u BbIIIC.
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HccnenoBanne HarpasiieHO Ha aoctwkeHne Llenm 2: [lomydeHne BBICOKMX ypOKaeB
13 CEJIbCKOXO35IMCTBEHHBIX KYJIBTYP C LIEJIBIO JIMKBUIALUN TOJIOJA.
Jlureparypa:
1. XommypomoB XK.D., Paxnma6os P., IlepkysueB JI.III., Hamazos III.C. Pa3zpabGotka
YOPOIIEHHOW TEXHOJOTUU TMPOU3BOJCTBA, Cyjlb(paTa aMMOHHS TPaHYIMPOBAHHOTO, Ha
OCHOBE COBMEIIEHHBIX CXE€M HEWTpaIW3allMM CEPHOM  KHUCJIOTBI aMMHAaKOM H
YIJIEAaMMOHUIHON KOHBEPCHEW MHPUPOJHOTO rurca. // XuMuyeckas HpPOMBIIIIEHHOCTh. —
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The wide prevalence and high mortality of sepsis indicates that we are still far from fully
understanding the mechanisms of systemic inflammatory processes and, as a consequence,
the developed ways of treating sepsis are not effective enough. Cholinergic anti-inflammatory
reflex makes a significant contribution to the suppression of sepsis, this process is also
accompanied by changes in the level of expression of surface protein markers of macrophages
involved in inflammation and immunosuppression in sepsis, which opens up new possibilities
for the creation of medical drugs. In this scientific work for the first time we show the subunit
composition and functional activity of heteromeric nAChRs consisting of combinations of a1-
210 and p2-$4 subunits expressed by monocytes and macrophages M1 and M2.

OpnHolt W3 1enell yCTOWYMBOTO pa3BUTHS SIBISIETCS pealv3aius 370pOBOro odpasa
KU3HU W oOOecriedeHre Olaromoiydyusi JroAei, obecrneueHue AOCTYMHBIX — YCIyT
3/IpaBOOXpaHEHUs U MPOQIIAKTHKA 3a007eBaHuid. HecMOTpsi Ha 3HAYUTENbHBIE YCIIEXH B
JTaHHOW 00JIacTH, CeNCcUC TO-TIPEKHEMY OCTAa€TCS IIUPOKO PACIpPOCTPAaHEHHBIM |
BBICOKOJICTAJIbHBIM 3360HeBaHI/IeM. Cencuc OIpCACILICTCA KaK OIllaCHas OJd JKU3HH
TUC(YHKIUST OpPTaHOB, BBI3BaHHAs HEPErYJIUPYEMOW MMMYHHOH peakiueil opraHu3mMa Ha
uHpekmuio. Cerncuc MOXET pPa3BUThCS KAaK OCIOXKHEHHE TMPAKTUYECKH JTF0O0TO
uHpeknuonnoro 3adonesanus (OPBU, OP3, COVID-19, BUU-undexius, nandunupoBanue
paH, O)I(OFOB), IIpH 3TOM JIIOAU C MMOHUKCHHBIM UMMYHHBIM CTATYCOM HAXOJATCA B TPYIIIC
pucka (MOXKWIIbIE JIIOAM, MAMEeHThl C XpOHUYECKUMHU 3aboneBanusimu, BUY-undexiueii).
BrIcokast eTaIbHOCTD U IIHUPOKAsk pacIpOCTPAHEHHOCTh CBUIAETEILCTBYIOT O TOM, YTO MBbI
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€Ille JAaJEKH OT MOJHOI0 MOHUMAaHUs MEXaHU3MOB CUCTEMHBIX BOCHAIMTENIbHBIX MPOIECCOB
U, KaK CJIEJCTBUE, pa3padOTaHHbIE MyTH JICYEHHs CENCHUCa HEJAOCTATOYHO 3(P(HEKTUBHBI.
Monouutel U auddepeHIUpyoIecss W3 HUX Makpoparu MOpoAyLUHPYIOT Npo- U
AHTUBOCHAJIUTEIbHBIE LINTOKUHBI, KOTOPBIE UTPAIOT BAXKHYIO POJIb B MATOI€HE3E PA3IMUHBIX
BOCHAJIMTENBHBIX 3a00JIeBaHM: cencuca, peBMATOMAHOIO apTputra U Jpyrux. B psane
nabopaTtopuil ObUIO YCTAHOBJIEHO CHHMXKEHHE 3KCIPECCUU MPOBOCMATUTENBHBIX [TUTOKMHOB
(manpumep, TNF-o u IL-6) mpu akTuBalMM TOMOINEHTAMEPHOIO «7 HUKOTHHOBOIO
anetwixonuHoBoro penentropa (a7 HAXP) wmakpodaroB B OTBET Ha CTUMYJIALHIO
ONMy’>KJAIolero HepBa, KOTOpask CONPOBOXKJAdach BBIPAOOTKOM —aneTwixoiuHa T-
mumbonuTamMu. J{aHHBIM «XOJMHEPTrUYeCKU MPOTUBOBOCHAIUTENbHBIN pediekc» BHOCUT
CYILLECTBEHHBII BKJIaJ] B MoJaBjeHue cerncuca. HenaBHo ObLI0 BIEpBbIE OKa3aHO, UTO ATOT
MpOLECC TaKKe COMPOBOXKAAETCS W3MEHEHUSIMH YpPOBHS OSKCIPECCUU MOBEPXHOCTHBIX
OENKOBBIX MapKepOB Makpo(aroB, BOBJICYEHHBIX B BOCHAJIIEHUE U UMMYHOCYNPECCUIO MPHU
Cercuce, YTO OTKPHIBAET HOBBIE BO3MOKHOCTH JUISl CO3/IaHUS JIEKAPCTBEHHBIX COECIMHEHUMN
[1]. Poas rerepomepubix HAXP, cocTosimux u3 o u  cyObeauHull ManousyueHa. Llensio
JaHHOU paboThI ABIIAETCS U3YUYEHUE POJIM PA3IMUYHBIX (DEHOTUIIOB Makpo(daroB U BIEPBHIC
ornpezesieHne cyoObeIMHUYHOIO cocTaBa rerepoMepHblx HAXP, cocTosdmux n3 koMmOuHauuu
al-a10 u B2-B4 cyObeannull, S3KCIpecCUpyeMbIXx MOHOIIMTaMH U Makpodaramu MO, M1 u
M?2. B nanHo#i paboTe UCIOIH30BAIM MOHOIIUTAPHYIO KJICTOYHYIO JUHUIO YenoBeka | HP-1,
KoTopyro nuddepeHupoBanu B HenoaspuzoBaHHbie Makpodarn MO no6asienuem PMA,
Janee B KJIACCHMYECKH aKTHUBUpOBaHHble Makpodarm M1 mox neiictBuem LPS wu
aIbTEPHATHBHO aKkTHBHpoOBaHHbIe M2 mon ngeiictBuem |IL-13/IL-4. Jlna meroma IILP B
peaJlbHOM BpeMeHU ObUIM MOAO0OpaHbl Mapbl MpaiMEpPOB M ONTHUMAIbHBIE YCIOBUS
ammumndukanuu. B pesynbrare Obuta oObHapyskeHa skcrpeccuss MPHK y nanubix o6pasion
IMPOKOTro crekTpa cyoreauaul; HAXP: a4, a5, a7, a9, al0, B2, B4. dudbdepenuupoBka
MOHOIIUTOB KjeTouHou nuHuu THP-1 B HemomspuzoBanubie Makpodaru MO npuBouia K
camxennto skcrpeccun MPHK o7 HAXP u yBenuuenuwo o9, B2, B4 cyowenunun HAXP
(Puc.1). ITpu mocnemyromieii KJacCHIecKom mospusanuu Makpodaros (M1) Obl10 CHIDKEHHE
ypoBusa MPHK 09 u B2, B4 cyObenunull pakTuuecku A0 UX YPOBHS MPEICTaBICHHOCTH B
ucxonubix MoHorutax THP-1 (Puc.2). AnpTepHaTtuBHas mossipu3aius mMakpodaros (M2)
PUBOAMIIA K TaibHeleMy mossimieHnuto ypoBHs MPHK a5 u 09 cyobenuuun HAXP (Puc.3).

Mo M1

L
5 5

a3= a3

ad=| ‘ a4=

a5= a5+

a6=

a7=

ag9=

a10+

b1+

S —

b3=

Lt {5 L 15
b4=
Puc.1. U3menenue yposHs Puc.2. Uzmenenue yposHs sxcnpeccuu
axcnpeccuu MPHK cybveounuy ons MPHK cybvedunuy ons kiaccuiecku
HEenoApU308anHuIx Maxpoghazos M0 NOAAPU308AHHBIX MaKpoghacoe M1
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BbisiBUIM, YTO BBIpaXEHHBIMH OKa3aJIUCh HM3MEHEHHUS] AKCIPECCHM  CIEAYIOIINX
cyowsenunul rerepoMmepHbix HAXP: 09, a5, B2, B4. a9 cyObeannuia cnocooHa ¢opMupoBath
KaK TOMOIIEHTaMEpHBI MOHHBIN KaHall, TaK U B KoMOuHauuu ¢ ol0 — rereponeHTaMepHbIi
09010 HAXP. CrouT OTMETUTh, UYTO TaKXKe€ IOJABEPKECHHAsI HW3MEHEHUSIM NpOopuiIs
skcripeccut MPHK a7 cyOwpeaunuiia cnocoOHa KOMOMHUPOBATHCST B reTepoMepHbIe 732,
a7010 HAXP. a5 u B2 cyObequHULBI SBISIOTCA CTPYKTYPHBIMH U MOTYT KOMOMHHPOBATHCA
c 02, o4, a6, o7 cyObeAMHUIIAMU.

WN3menenust mpoduis skcupeccuu psga cyobenuHull HAXP B 3aBUCHMOCTH OT
(YyHKIMOHAJIBHOTO COCTOSIHUSA Makpo(aroB MOTYT yKa3bIBaTh Ha MOTEHLHAJIbHO BAKHYIO
POJIb ATUX PELENTOPOB B CIEHUPUUECKUX 3aAIUTHBIX PEAKIUAX JaHHBIX KIETOK.

M2

b1

b2

b3
15
b4

Puc.3. Uzmenenue yposus sxcnpeccuu mPHK cybdveounuy ons arbmepHamusHo
HOAAPU308AHHBIX MaKpogdacoe M2

UccnenoBanue HampaBieHo Ha joctikenue llenm 3: Xopomiee 310poBbe U
Onaromojydue.

Pabota nmoanepxkana rpantom PH® Ne 22-24-00769.
Jlureparypa:
1. Siniavin, A. E., Streltsova, M. A., Kudryavtsev, D. S., Shelukhina, I. V., Utkin, Y. N., &
Tsetlin, V. I. (2020). Activation of a7 Nicotinic Acetylcholine Receptor Upregulates HLA-
DR and Macrophage Receptors: Potential Role in Adaptive Immunity and in Preventing
Immunosuppression. Biomolecules, 10(4), 507. doi:10.3390/biom10040507
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The paper considers the processes occurring with toxic chloroacetic acids in gas. Kinetics of
the reaction of F-atoms with trichloroacetic acid was studied at 293 K using a low-pressure
flow reactor. Reactant concentrations was monitored by mass spectrometry combined with
molecular beam sampling. The value for the reaction rate constant is obtained k = (4.3 £ 0.8)
x 10—11 cm3 molecule—1 s—1. This is an average value was determined by the relative
method employing four reference reactions of F-atoms: with 1,1,1-trichloroethane, ethanol,
cyclohexane, and 2-fluoroethanol, for which rate constant ratios k/kref = 7.4 £ 1.2, 0.24 *
0.02, 0.28 £ 0.02, and 0.34 + 0.04, respectively, were obtained.

OCHOBHBIMH HMCTOYHHKAMH nomnmagaHusg TaJIOrCHCOACPIKAIINX COCI[I/IHeHI/Iﬁ B
OKpyXKaromyrw cCpcay ABIACTCA ACATCIIbBHOCTDH Hpe,Z[HpI/IHTI/Iﬁ OpPraHru4YCcCKOro CHHTC3a,
TUAPOJIMU3HBIC, HCJ’HOJ'IJ'IOSHO-ﬁYMa)KHIuIe, nepeBoo6pa6aTLIBa}0mHe, KOKCO-XMUMHUUYECCKUC,
JIJAKOKpaCOYHbIC, (bapMaHeBTI/I‘{eCKI/Ie IIpoOU3BOACTBA.

XJTOpYKCYCHBIE KHCJIOTHI IPUCYTCTBYIOT B aTMOC(EPHOM BO3yXe, MOKICBOM BOJIE,
CUCTCMAX IIOBCPXHOCTHBIX MW CTOYHBIX BOJ, B IIPHUPOJHBIX BOJOCMAX. OTH KHCIOTHI
MIPEACTABISAIOT OMACHOCTh JJI OKPYKAIOIIEH Cpeapl: 3arpsi3HAIOT aTMOC(epHBI BO3IYX,
N3MCHAIOT OPraHOJICIITUYCCKHC IMOKA3aTCIIN BOIbI, Fy6I/ITeJ'II>H0 ,Z[@f/iCTBYIOT Ha oOuTaTenecu
BOJOCMOB, YI'HCTAKOT paCTI/ITeJ'IBHHﬁ IIOKpPOB U IIOYBY. Enaroz[apﬂ cBOCH YCTOﬁqHBOCTH
XJIOPYKCYCHBIC KHCJIOTBI ABJIAIOTCA AKTHBHBIM XHMHWYCCKUM COCIWMHCHUCM, HCTATUBHO
BO3JICHCTBYIOIIMM Ha TpUpOAHYIO0 cpeny [1-3]. XapakTep HCTOYHUKOB M MEXaHHU3M
obpazoBanus XK 3aBHCAT OT MPUPOIHBIX (PAKTOPOB: TEMIIEpATyphl, COTHEYHOU pagualli,
JIOKAaJIBHOT'O COCTaBa aTMOC(bepLI, IIOYBBI, OCAAKOB M OT HCTOYHHKOB aHTPOIIOI'CHHOI'O
IIPOUCXOKACHUA.

HpI/IHHTBIe B IIOCICAHUC ACCATUIICTHUA MCKIAYHAPOIHBIC ITPOTOKOJIBI U KOHBCHIIWH,
Takhe Kak MOHpeallbCKUil MPOTOKOJ, 00S3bIBAIOT PAa3BUTHIC CTPAHBI U CTPAHBI C TIEPEX OHOMN
SKOHOMHMKOM IIO3TAallHO OTKAa3bIBAaThCS OT HCKOTOPBLIX BCHICCTB, HAHOCAIOUX BpPCHA
OoKpyxaromieit cpene. K HUM oTHOCATCS, B 4YaCTHOCTH, Iepxyiopyriepoasl. MccnenoBanus B
pa3sHBIX CTpaHax I[OKa3aJid, 4YTO TNMPU HX TpaHchopManmu B armochepe oOpaszyroTcs
TOKCHYHBIC I'aJIOTCHCOACPKAMINUEC KUCIIOTHI. Oxucnenue raJJIOrCHUPOBAHHLBIX YITICBOJOPOI0B
B aTMoc(epe MPUBOAWT K OOpa30BAHUIO Psifia BTOPUYHBIX 3arpsi3HUTENICH, B TOM YHUCIIE
raJJIOrCHOPTaHNYCCKUX KHCJIIOT U aJIbJCTHOOB. FaJIOFeHI/IPOBaHHBIe YKCYCHBIC KHCJIOTBHI U
QNBJICTU/IBI  SIBJSIIOTCS TOKCHUYHBIMU  COeMUHEHUsIMU. TpomocdepHoe mpeBpaiieHue
TraJIOTCHAJIBACTUOB COCTABIISICT KOHKYPCHIIUTIO Fa30(1)a3HI>IM peakuuiamM C (1)0TOJ'H/I3OM nu
MOKPBIM OCaXKJICHHEM, TOTJ[a KaK JIJIsl TAJIOTEHCOePKAIINX KUCIOT MpeodagaeT mepexo B
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KHUAKYI0 pa3y. Hanboisiee BaJKHBIM OKHCIUTENEM KaK B TPOIIOCPEPHOM Ta3e, TaK U B BOJHOU
(daze sBisercs paaukan OH. VccnenoBanus nokaszanu [2-4], 4To XJIOPYKCYCHBIE KUCIOTHI B
npupoae 00pa3yroTcsi B aTMocepe B pe3yibTaTe XHUMHUECKHX PEAKIUH C ydacTHUEM
HEKOTOPBIX  XJIODOPTAaHWYECKUX  COEIMHEHMH, TIJIaBHBIM  00pa3oM  XJIOp3TUJICHA,
TETPAXJIOPAITUIIEHA, XJIOpATaHa, KOTOPbIE OKHUCISIOTCS B IPUCYTCTBUU O30HA, OKCHUOB
BOJIOpOa, a30Ta W yriiepoaa. XJopykcycHas kucinota (MXYVY), nuxiopykcycHasi KUCIOTa
(AXY) u Tpuxnopykcycnas kuciota (TXY) — npoaykrsl armocdepHoro pazioxenus 1,1,1-
TPUXJIOPATAHA M TETPAXJOPITUIIEHA, KOTOPbIE MIMPOKO HCIONb3YIOTCS B MPOM3BOCTBE.
["amoreH yKCyCHblE KHCIIOTBI HMEIOT CBOMCTBO HAaKaIllJIMBaThCA B IPUPOJHBIX BOJAX.
Nudopmanuu o nosepennn TXY u MXY B BoaHOH cpene HEIOCTAaTOYHO, OCOOEHHO
YUYUTBIBAs UX YCTOMYMBOCTH B COCTOSSHMM BOJHOTrO pactBopa [2]. Takas ke curyauus c
peakIusiMu B Ta30BOM ¢ase.

Koncranta ckopoctu razodasHoil peakuuu C THAPOKCUIbHBIM pajukaiom OH,
SBJISIFOIIIMMCS] OCHOBHBIM OKUCIIUTENIEM aTMOC(Epbl, U3BECTHA TOJIBKO JUIsl TPUPTOPYKCYCHOM
KUCIOTHI [4]. OTMeueHo, uTo razodasHas peakuus paaukanoB OH c tpudropykcycHoit
KHCIIOTOM MOET O00ECHeunuTh CTOK ATOr0 COEIMHEHUsi B Tpomochepe, KOTOPHIM HENb3s
MOJIHOCTBIO TpeHeOpeub. ATMoc(epHOe BpeMsi KU3HMU 3THUX KHUCIOT MO OTHOLICHUIO K
peaknuu ¢ paagukaitamu OH 6su10 orieHeHo mpumepHo B 230 nueit st n = 1 u 130 nuei qis
n> 1.

Kuneruky peakuuit TXY ¢ atomamu propa n3ydanu 4eTbIpex cepuil IKCIEPUMEHTOB,
B KOTOPBIX U3Mepsiin otHomeHue kl/kref nns koukypupytromux peakuumii F-atomos ¢ 1,1,1-
TPUXIIOPITAHOM, STAHOJIOM, IIMKJIOT€KCAaHOM, U 2-QTOpaTaHoMA.

F+1,1,1- CCl3-CH3z=> IIpoaykTsI (1) F + CH3CH2OH => IIpoaykter  (2)
F + FCH.CH.OH => IIpoaykter (3) F + CeéH12 => IIpoaykThl 4)
04
_ap klk,=T74£12 . k ke, = 0,24 £ 0,02 =
g & oaf .
3k
E‘: E.-_,'D,Z - ®
g gl " g -... ’
% 1t % 0} ; <= .
L I i ﬂl% N L
0.1 02 03 04 e
Ln([CH,CC1,}, ICH,CCL]) Ln([C,H,OH], [[CH.CH])
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06 06 .
_ Kk, =0,28+0,03 _ | k/k,=0,34+0,04
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Puc. 1. I'pagpux omnocumenvuoii ckopocmu peaxyuu amomos F ¢ TXY ¢ ucnonvzosanuem 6
Kauecmee peazenmos cpaeuenus 1,1, 1-mpuxnopamana (4), smanona (b), yuxnocexcana (B)
u 2-¢pmopsmanona (I)
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k=(4,3+0,8) x 10! cm® monexyna? ¢ 2.

910 CpCeaAHECC 3HAYCHHUC, ONPCACIICHHOC OTHOCUTCIIbHBIM MCTOAOM C MCITIOJIb30BAaHHEM
YETBIPEX ITAJTOHHBIX peakuuil atoMoB F: ¢ 1,1,1-Tpuxnopatanom, 3TaHOJIOM, UKIOT€KCAaHOM
U 2-(hTOpITaHOJIOM, ISl KOTOPBIX OTHOIIEHUSI KOHCTAaHT ckopoctei k/kref = 7.4 + 1,2, 0,24
+0,02, 0,28+0,02 u 0,34+0,04 cOOTBETCTBEHHO.

HccnenoBanne HampaBlIEHO Ha JOCTHIKEHHWE TPUHAAUATOW LENH YCTOMYMBOIO
pa3BUTHA: OIpPEICICHUE YPOBHS 3arpsA3HEHUs aTMOC(PEpPHOro BO3AyXa, yCTAaHOBJICHUEM
CBA3M MEXIy OOpa3oBaHMEM TOKCHYHBIX NPOAYKTOB B pe3yJbTaTe TpaHchopMauu
Han0oJiee pacIPOCTPaHEHHBIX OPTAaHUUECKUX PACTBOPHUTENICH 1 peareHToB (B TaHHOM ClTydae
— MOHOXJIOPDYKCYCHOM U TPHUXJIOPYKCYCHOM KHCIOTHI) C W3MEHEHHEM KJIMMaTa U €ro
MOCJICICTBUH.
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Samples of granular feed monocalcium phosphate were obtained by decomposition of
limestone with thermal phosphoric acid (60,3% P20s) at its rates of 90, 95 and 100%. Process
conditions: temperature - 80°C, duration - 5 minutes and recycle ratio in relation to the
finished product - 30%. The obtained samples of feed monocalcium phosphate contain 54.58-
54.80% P20sass., 49.91-54.72% P20swatsolub., 21.63-23.83% CaOrotal, 20.04-21.19% CaOass.
and have a strength of granules of 2.43-2.55 MPa, which meet the requirements of GOST
23999-80 (1%t grade).
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[To nanubpiM [Ipo10BOIBCTBEHHOM U CeNIbCKOXO3siiicTBeHHOU opranu3anuu (PAO), 3a
MOCJIETHUE TIOT0JIOBbE KPYIMHOIO POraroro CKoTa B MHUpPE JAEMOHCTPHUPYET TEHACHLHUIO K
pocty. B 2017 rogy noronosse CKOTa, TAKOrO KaK KPyIHBIM pOraThlii CKOT, COCTaBILUIO 1,7
Muurapaa, a B 2020 rogy yBeauuuiiocs 10 1,8 munmapaa i yA0BIETBOPEHUS PACTYIIIETO
cripoca Ha msico [1].

[lo manHpIM OpraHuzanuu 3KOHOMHYECKOro coTpynHuyectBa U pasButus (OICP),
00BbeM MUpOBOTO NOoTpedienns Msica ntuibl B 2020 roay coctaBuia 133,35 MiIH MeTpHUUECKHUX
TOHH, IPU 3TOM NOTpebdJieHne Ha Aylly HaceneHus coctaBuio 15,102 kr. Oxxkupaercs, 4To
pacTyluil crpoc Ha nepepadoTaHHOE MACO OyJeT MpOoJoJKaTh CTUMYJIMPOBATh CIPOC Ha
KOpMa IS JKMBOTHBIX. DTOT (DakTOp MPHUBEIET K OOJIBIIIOMY HCIOJIB30BAHUIO KOPMOBBIX
dbocdaro [2]. MupoBoe norpebiaeHrne KOpMOBBIX (Hoc(haToB KaJlbIUsS MPEBBICUIO 6 MIIH.
TOHH B T'OJl ¥ POJOJIKAET €KEr0IHO YBEIIMUYUBATHCA [4].

B V36ekucrane »kMBOTHOBOCTBO — OJIHA M3 BEAYIIMX OTpaciield CeIbCKOro X03siicTBa
Y niuieBoi npomeinuieHHocTU. [1o qanaeiM ['ockomcrara PY3, o cocrosuuto 1 urons 2021
roJia MOTroJI0BbE KPYITHOT'O POTaToOro CKoTa B pecnyoiuke gocturio 12 953 teic. ronos. [Ipu
3TOM CIIEZyeT OTMETHUTbh, YTO MOTOJOBbE KPYIHOTO POraToro CKOTa Ha JQyIy HacelleHUs B
pecnyonuke coctaniseT 0,39, Hagou Mosoka — 315 kuiorpaMmoB, msica — 41 kunorpamm. [1o
MEIMUIIMHCKUM HOpMaM 3THU nokasatenu B 1,7 u 2,0 paza mensbiue [3].

B HekoTopbIX cTpaHaX, B KayecTBE J00ABOK YACTO HCIOJNb3YIOT KOCTHYIO MYKY,
docdar 6e3 propa, MoHO- 1 nuKanbIuidocdar, a Takke MOHO - U TuHaTpUKocdaTsl, MOHO-
U guammonuiipocdare, moueBuHodocdar [5]. JloGaBka B KOpPMBI  CKOTa
moHokanbuuidochara (MKD) no3BosisieT yBeIUYUTh KUBYIO MaccCy MNTHUIBI U CKOTa Ha 5-
12% 1o cpaBHEHUIO C JAPYTMMHU BUJAMH KOPMOBBIX (hoc(aToB, YTO MOKET MOCIYKUTb
BaXHBIM (pakTOpOM pocTa it pbiHKa KopMoBoro MK®.

ITo tpeboanuto 'OCT 23999-80 B MK® kopmoBoii maccoBas nmossi docdopa,
pactBopuMoro B 0,4%-HOM pacTBOpe COJISIHOM KUCIOTHI - 55-56% ains 1-ro copta u 50-51%
g 2-ro copra. s MK®, npenna3zHaueHHOTO 11 KOMOMKOPMOBOM MPOMBIIIJIEHHOCTH,
OCTaTOK Ha CHUTE C OTBEPCTUSAMHU 3 MM He J0JKeH ObITh >10%.

Nmeercs criocob monyuenuss MK® [6], Bkitouaromuii cMeIIeHHE SKCTPAKIIHOHHOM
bocdopnoit kucnotsl (3PK) ¢ kanbuuiicogepKaM KOMIIOHEHTOM B IPUCYTCTBUH PETYpAa,
TpaHyJIUPOBaHUE U CYIIKY MPOAYKTa, OTIMYAIOUIUECS TE€M, YTO MPOIIECC CMEIICHUS BEAYT B
JIBE CTaJIH, HA TIEPBYIO U3 KOTOPhIX MogatoT DPK € koHueHTpamnueit 62-65% P20s u nporecc
BEIyT Mpu perypHocTH, paBHO 1:0,3-0,5, BTOpyI0 cTaguio CMEIICHHs COBMENIAIOT C
TpaHyJIUPOBAaHUEM W BeIyT €€ B CKOPOCTHOM CMECHUTeNe MpU J0O0aBICHUH BOABI O
noBeneHuss B cMmecu 10 9,5-13%, ckopocTb UM BpeMsi CMENICHUS PETYIHPYIOT, UYTOOBI
MOJIyYUTh CTENEHb PA3J0KEHUs KallbliMiicoepkaliero cuipbs, paBHyto 0,93-0,99, a
TeMIlepaTypy Ha MOCIeyomend craauu cymku nomaepxkusator 105-115°C. B pesynbpraTe
nosryqaroT 8874,5 Kr/dac roToBOTO MPOYyKTa, cofepxammero Posw. 22,7%., Peoropacteopmv. 2190,
Caoom. 14,8%, F 0,18%. ITpounocts rpanyn 35 kr/cm®.

Opnako mo srtomy crnocody D®K cHawama ymnapuBaercsi (obechropuBaercs) u
ouutniaercs: TpudyTmwidocdarom, TpedbyeT opraHu3aluu ABYX CTaauu cMelieHus. Bee 3o
TpeOyeT JONMOHUTENLHBIX 3aTPaTH 3aTpaT Ha anmnaparypHoeo GopMIIeHHE.

B nacrosmieit pabote HaMu u3ydeH Mpoliecc nonydeHus rpanyiuposannoro MK® na
ocHoBe TepMuueckoi dochopHoit kucioTel (TOK - 60,3% P20s) 1 M3BECTHIKOBON MYKH
(99,5% CaCO:s). IIpouecc paznoxenus m3BectHsika ¢ TOK ocymiecTBiseTcs Mo ypaBHEHUIO
pu Hopmax kucioTsl 90, 95 u 100%:

CaCOs3 + HzPO4 — Ca(H2POs4)2 + H20 + CO3
CHavana mpUroToBJICHA PEeTYpHBIN MPOAYKT (MeHee 1 Mm). [{ist aTOro HeoOxoaumoe
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kommyectBo DK mpensapurensno pasorpeBanu mnpu 80°C B Teyenume 15 MHUHYT B
(dbappopoBOM cTakaHe, HaxonsAlIErocs B TepMmocTaTe. 3areM B (papdopoBbI peakTop
3arpyajii HeoOX0IMMOe KOJIMYECTBO M3BecTHsKA. [Ipoliecc mepemmBanus peaklMOHHOU
Macchl JUTWICS 5 MHH., 3aTeM BbIcymuBaiu mpu 80°C 10 MOCTOSTHHON MacChl U U3MENIbUalin
10 nopouika. TakuM o6pas3oM, B 3aBUcUMOCTH 0T HOpMbI H3PO4 nonyuens nopomku MK®
¢ cogepxanusaMu 54,27-54,95% P20sye. o 0,4% HC1, 53,92-54,23% P20sp0m., 0,06-0,24%
COa..

[Tocne vero momydeHsl 00pasifsl rpanyiupoBaHHoro MK® nmytem pasznoxkeHus cMecu
n3 CaCOs u perypa npu cootHomenuu Ilpoaykr : Peryp = 1:0,5 ¢ nomompro TOK (80°C).
[Ipouecc nepemmBanusi - 5 MuH. OCyIIECTBISIIM IPOLECC OKATHIBAHUS W TPaHYJISILIUU
BJIQXKHOTO MpoaykTa. [lomydeHHble 3epHa CyIIMIN B CYMIMJIBHOM HIKady Npu Temmneparype
75-80°C B Teuenue 4-6 wyacoB. B »3TOM ciywae ISl KaXIoM HOPMBI MOJIYy4YeH
COOTBETCTBYIOUIUI MPOAYKT, UCIIOJIb3yEMbIH B KaUECTBE PETYpA.

Pesynbprarsl nokazanu, uro mig HopMm TOK 90-100% B MK® conepxanue P2Osycs.
cocraBiisieT 55,58-54,80%, P20sgom 49,91-54,72%., CaOyes. 21,58-23,81% 1 CaOgonu. 19,98-
21,16% c¢ mpouHocThio Tpanyn 2,43-2,55 MIla. Ux moxHO 3(pPeKTUBHO NPUMEHATH B
KauyecTBE KOpMa JUIsl CKOTa, MTULIBI U PHIOBI.

UccnenoBanne HampasineHo Ha paocTwkenue Llenn 2: [lomydeHne KOpMOBBIX
dbocdaToB 15 KOPMIIEHUS PACTYIIETO CKOTA C LEIbI0 JUKBUIAIUH TON0A.
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phosphate was studied. In order to impart granulation and ensure sufficient strength,
granulation of powdered simple superphosphate was carried out by spraying them with
binder solutions: 5-20% NH4OH, (NH2)2SO4, NHsH2PO4, and 0.05-1.0% KOH, NaOH,
Na>CO:s. It is shown that solutions of ammonium and alkaline salts can increase the yield of
the commercial fraction of the product (-5+1 mm) up to 92-98% and increase the strength of
the granules up to 2-3 MPa.

B paGore [1] HamMu wu3ydeH mpolecc NOJYyYEHUs AKTHUBHUPOBAHHOI'O IPOCTOrO
cynepdocdara B 3aBUCUMOCTH OT KOHIIeHTparuu (68-93% H2SO4) 1 HOpMBI cCepHOM KUCIOTHI
(60-100% oT crexwomMeTpuu Ha oOpa3oBaHHe MOHOKaiblmidocdar). OnTuMambHON
koHnenTpamueit H2SO4 okazanacek 93%, mo3Bossromas 00pa3o0BaHMIO JIETKO IMOJaBaeMOM IS
rpanyssuuu cynepdocdarnoit maccsl. ONTUMaIbHON HOPMOM KMCIIOTHI MOKHO MPUHSATH 70-
75%, ipyu HEN OTHOCHUTEIBHOE COJEpKaHUE BoaopacTBOpuMoil HOpMbI P20s B mpoykrax
npesbimaeT 60% (, a cogepxkanne P2Oscsos. HE O0nee 2-3%. Ho mpu 3TOM BBIXOJ] TOBapHOM
¢dbpakuuu (1-4 mm) cocrasisietr He 6osee 30% (momkHa ObITh He MeHee 80-90%). K Tomy xe
HE JOCTUTaeTcs 1ocTaToyHasi Npo4HocTh rpanyd (<1 Mlla, a nomxkHa 661Th >2 MIa).

['panynupoBanue  sSIBASETCS  CIOKHBIM  TEXHOJOTHYECKUM  TPOIIECCOM U
XapaKTepU3yeTcs MHOTUM (paKkTopamMu - (PU3UKO-XUMHUYECKUMHU CBOMCTBAMH, KOTE€3MOHHO-
aJre3MOHHBIMH CIIOCOOHOCTSMH M ApyruMH [2]. B 3aBUCUMOCTH OT CBOWMCTB MpOAyKTa
MIPUMEHSIOTCS Pa3IuYHbIC METO bl TPaHyJIUPOBaHUS (MPECCOBAHNE, YBIAXXHEHUE U TIPOUNE),
a Takke anmapatypHoe odopmienue [3]. ['panynupoBaHue mNOpPOIIKOOOPA3HOTO
cynepdocdara 0OBIYHO MPOBOAMUTCS B OapabaH-TpaHyJISITOPE METOAOM OKaThiBaHus. [Ipu
TOM MOPOLIKOOOpa3Hblil cynepdocdar cMemuBalOT MPU ONPEEIEHHOM COOTHOIICHUU
peTypom (dactuil MeHee 1 MM), YBIQXKHSIOT BOJIOM, OKAaThIBAIOT, CYIIAT, KIACCU(PUIIUPYIOT U
OXJIAKIAIOT OOIIENPUHATON TexHoJorndeckoil cxemoi [4]. Hampumep, A HOpMaibHOTO
BEJICHUS] TpaHyIHpOBaHUs cyrnepdocdaT U3 anaTUTOBOTO KOHIEHTpaTa JAOMOJHUTEIHHO
yBIXKHAIOT 10 16-18%, a cynepdocdata u3 Kaparay no 12-13% [5]. Ilpu sToM yacTuisl
BO3BpaTa (peTyp) W pachnujeHHas BOJa SBISIOTCS ILIEHTpaMu TpaHysiooOpasoBaHus. B
npolecce rpaHysiuu cynepdochaTHbIA TOPOIIOK TAKKE YBIAKHSAIOT CTOKaMU abcopOoiuu,
dbocdopHOIl KUCIOTOM, TMaMMO(OCHON MyNbIONH WM ke meperpeTsiM napoM. Onepanuu
CMEIIMBAaHUSI M PABHOMEPHOTO YBJIQKHEHHUS TOPOIIKOB CMECH C Pa3IUYHBIMU
IpaHyJIUPYIOIMUMH PACTBOPAMU COBMEIIAIOT.

B nmanHolt paboTe u3ydeH mporecc TpaHynsauuu cynepdocpaTHOW Macchl U3
xenBakoBbIX QochopuroB Kapakannakuu (P20s — 19.11). Ilopsaok npoBeneHust npoiiecca:
B CTEKJISIHHBIM TEPMOCTAaTUPOBAHHBIA CTaKaH, B KOTOPOM HAaXOJWJIach HaBecka (POCMYKH,
MeuieHHo 3anuBanoch 93% H2SOs. Ilpu 3TOM BapbupyeMbIM MapamMeTpoM Oblila HOpMa
kuciotel (60 u 75% Ha ob6pazoBanne Ca(H2POs)2). [IpoaomkuTeIbHOCTh TepeMEIUBaHUS
peakumoHHoU Macchl coctapiisiia 30 mun npu 70°C. I'paHysSIuio NPOAYKTa OCYIECTBIISIIH
METOJIOM OKaThIBaHUA. B KauecTBe CBS3YIOIIUX peareHToB ciayxkwin: 25 %-ueiii NHsOH
(TOCT 9-92), (NH2)2SO4 (TOCT 9097-82) NH4H2PO4 (TOCT 3771-74), Na2COs3 (I'OCT 83-
79), NaOH (I'OCT 2263-79) u KOH (24363-80). 13 HUX mpUroTOBIIIN PACTBOPHI PA3ITUIHBIX
kouuenTpamuu (st NH4sOH, (NH2)2SO4, NH4sH2PO4 - 5; 10; 15; 20; 25% u ans KOH, NaOH,
Na>COsz — 0.05; 0.25; 0.50; 0.75; 1.0%).

[Tpu o6padotke cynepdocdaTa CBA3YIOUMMU PACTBOPAMU BhIIIEYKa3aHHBIX BEIIECTB
BO3MO’KHO MTPOUCXOMSAT CJIEAYIOIINE PEaKIUu:

Ca(H2P0a4)2 + NH4OH = CaHPO4 + (NH4)2HPO4 + H.O
Ca(H2P04)2 + (NH4)2S04 + H20 = CaSO4 + 2NHsH2PO4
Ca(H2P0a)2 + NH4H2PO4 = CaHPO4 + (NH4)2HPO4
Ca(H2P04)2 + Na2CO4 + H20 = CaHPO4 + (NH4)2HPO4
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Ca(H2P04)2 + NaOH = CaHPO4 + NaH2PO4 + H.0
Ca(H2P04), + KOH = CaHPO4 + KH2PO4 + H,O

OOpa3yroluxcss MTpd ITOM HOBBIE COCIUHEHHUS JOJKHBI  CIIOCOOCTBOBATH
IpaHys000pa30BaHUI0 M IOJYUYEHHUIO JIOCTATOYHO NPOYHBIX TpaHysl MpoaykrTa. Bpems
mporiecca OKaThIBaHHUS TpaHyl cocTtaBmsia 5-10 mMuHyT. ['paHynmpoBaHHBIE YaCTHIL
BeicymmBamuch npu 100°C. I'paHynsl OXJIaKIalnuch, 3aTeM PacCEBAIMCh IO pa3MeEpaM.
I'pancocTaB onpenensuii CUTOBBIM aHANNW30M. YacTuipl pazmepoM 3-4 MM IOJABEPraJIiCh
aHaym3y Ha mpoyHoCcTh rpanyi mo [OCTy 21560.2-82.

[Tokazano, uro mns HopM H2SO4 60 u 75% BBIXOA TOBapHO# (pakuuu (-5+1 Mwm)
cynepdocdara 6e3 nobaBkoi coctaBisieT ~15 u ~20%, COOTBETCTBEHHO. A MpU TPUMEHEHUU
5-20 %-nbix pactBopoB NH4OH stoT nokazarens cocrasnsier 91.56-95.38 u 91.36-94.18%,
(NH2)2S04 — 93.85-96.44 u 94.16-96.11%, NHsH2PO4 — 95.52-97.14 u 94.32-96.78%, npu
0.05-1.0 %-nbix pactBopoB NaxCO3z — 94.95-97.26 u 94.82-97.14%, NaOH — 95.65-97.68 u
95.91-97.88%, KOH — 96.32-98.12 1 96.68-98.25%, cootBercTBeHHO 151 HOpM H2SO4 — 60
u 75%.

[Ipounocts koTOpbIX 0TBeuaeT TpedoBanusM 'OCT 5956-78 (nomxHa ObITH HE MEHEe
1.4 MIIa). OTHOCUTENBHO NPOYHBIE FPAHYJIBI MOTYUYEHBI IPU HOPME cepHOM KUCIoThl — 60%.
A npu onrtumanbHoM HopMe H2SOs — 75% (c  OTHOCHTENBHBIM COJEpKAHHEM
BojopacTBopumoi ¢opmsl P2Os Gonee 60%) mpouHOCTH rpaHys mpoctoro cynepdocdara
muist pactBopoB NH4H2PO4, Na2CO3 NaOH u KOH nocturaer 2.18-2.45, 2.01-2.72, 2.72-3.28
n 2.16-3.08 MIla, cooTBETCTBEHHO.

UccnenoBanue HanpasieHo Ha goctwkenue Llenu 2: [lomydeHre BBICOKUX ypoxKaeB
U3 CEIbCKOXO3AMCTBEHHBIX KYJIBTYP C LENbIO JIUKBUAALMH T0JI01A.
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The article studies the dynamics of changes in the content of pollutants in atmospheric air
samples taken on the territory of the Moscow region. The authors attempted to differentiate
anthropogenic sources of atmospheric pollution from the point of view of the negative impact
on the atmospheric air of the specified territory. Sampling and sample preparation conditions
have been optimized. It has been established that the dynamics of changes in the content of
pollutants is determined by the nature of local sources of pollution and the mass of impurities
in the air volume.

Ornenka kayecTBa aTMOC(hEpHOro BO3/yXa B HACTOSIIEE BPEMs SBJISETCS OAHOW W3
HamOoJee BaXXHBIX MpuopuTeTHhIX 3a1a4 [1]. [Tockonbky BkIaj B 3arpsi3HEHUE aTMOC(hephl
KaK aHTPOIIOI'CHHBIX NCTOYHHUKOB, TaK U IIPHUPOJHBIX, 3HAUUTCIICH BA’KHBIM IIPCACTABIIACTCA
AJIs1 OOCHKHW TPAHCTPAHUYHOI'O M AAJIBHETO IICPCHOCA 3arpA3HAIOMNX BCIICCTB NCCICAOBAHNC
AMHAMWUKN U3MCHCHUS COACPIKAHUSA HanOoJIee BBICOKOTOKCHYHBIX H KaHIICPOTCHHBIX
MNOJUIFOTAHTOB MW ONTUMHU3AIHA CYHMCCTBYHOIIUX MCTOAOB JIOKAJIBHOTO MOHHWUTOPUHTA,
06CCHC‘-II/IB3IOH_II/IX AOCTOBCPHOC M OBKCIPCCCHOC TMOJYUYCHUC JAaHHBIX O 3arpsa3HCHUH
aTMocdepsl.
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Henpto maHHON paboOTHl  SBISAJIOCH  HCCIEAOBAHWE JUHAMUKA  U3MEHEHUS
KOHIIEHTPAINHA 3arps3HSIONINX BEIIECTB B aTMOC(EPHOM BO3/IyXE C YIETOM KIMMATHUIECKHX
YCJIOBHI Y TPOTHO3UPOBAHHUE BOZMOKHOCTH UX JTAITBHETO M TPAHCTPAHUIHOTO MEePEHOCA.

B kauecTBe 00BEKTOB uccienoBaHUs ObUIM BBIOpaHbl aTMOC(EpHBIE a3’pO30JH,
0TOOpaHHbIE Ha TEPPUTOPHUH MOCKOBCKON 00JIaCTH, @ KOHTPOJIUPYEMBIX 3JIEMEHTOB TaKue
TSDKETIBIE METAILIBI, KaK KaJMHM, CBUHELl, HUKEIb, KOOabT [2]. st penieHus mocTaBIeHHON
3aJaui  HaMu OblTa TIpOBEJCHA OICHKAa KOHIICHTPAIIMOHHBIX YPOBHEW COJEp)KaHUS
MOJUTIOTAHTOB C MPUMEHEHHEM METO/Ja aTOMHO-3MHUCCHOHHOIO aHaJh3a C WHIYKTHUBHO
CBSA3aHHOM IJ1a3MOM. HCTIONb3YyEMBIX B aTMOC(EPHOM MOHUTOPHUHTE.

Hamu Oputa mpeanpuHsaTa mombiTka quddepeHIuanil aHTPOIOTeHHBIX HCTOYHUKOB
3arpsi3HeHus: atMocdepbl, KOoTopas MpeArnoniarajga ONTHUMH3AINI0 HUX MpobooTdopa,
TapaHTHPYIONIEr0 Ha HAdYalbHOW CTAJMW aHAW3a MOJHOTY W3BJICUCHUS 3arps3HSIONINX
atMoc(epy dBJIEMEHTOB, JOCTOBEPHOCTbh MOCHEAYIOIIEr0 WX aHaju3a U CTEIEHb
BOCITPOM3BOJIMMOCTH IOTYYaeMbIX aHATMTUYCCKUX JIAHHBIX.

Jlns ompeneneHUWss MacCOBOM KOHIIGHTPAIlMM TbUIM B aTMOCHEPHOM BO3IyXe
UCTONIb3YIOTCS GuIbTpbl Ha TKaHU DIIII- 15-1,5 U3 mepXI0pBUHMIOBBIX BOJIOKOH BBUIY UX
rupodoOHOCTH (YCTOMUMBOCTH K Biare). /[ aHanu3a 31eMEeHTapHOTO COCTaBa a’spo30Jieit
BO3/lyXa Haubosee 1eaecoodpa3Ho UCHOIb30BaTh (DUIBTPHI U3 AllCTUIIIEIUTION03HONW TKaHU
®ITA- 15-2,0, koTopas 061aaaeT ruApOPUIbHBIMUA CBOMCTBAMHU (TUTPOCKOMUYHOCTHIO) U HE
MIPUTO/IHA JJIsl ONIPE/ICTICHUS COIepyKaHUS MbUIH B BO3AyXe, HO uMeeT Oosee HU3Kue GOHOBbIE
YPOBHHU COJICPKAHUS METAILJIOB [3].

B pesynbrare cpaBHeHUs] COPOLIMOHHON CITOCOOHOCTU 3TUX (UIBTPOB YCTAHOBJIECHO,
yTo Hambosee 3PGeKTUBHBIMU COPOIMOHHBIMU CBOMCTBaMH MO cpaBHEeHHI0O ADA-XA-20
obmanarot punbTpel ADA-XI1-20 [4].

[Ipn wuccrnenoBaHUM JMHAMUKM W3MEHEHHS COJEp)KaHUS TSKENbIX METauloB B
aTMoc(epHOM BO3yXE YUUTHIBAIUCH MPOIECCHI, OKA3bIBAIOIIME CYIIECTBEHHOE BIIMSHUE HA
COJIep’)KaHue H3TUX MpUMeceil B aTMOCPEpHOM BO3AyXe (XUMHUUECKas TpaHchopmaius
IPUMECH, KOJIMYECTBO U HUHTEHCUBHOCTb OCaJIKOB, CKOPOCTH BEeTpa) [5].

Ha ocHoOBe MmaHHBIX JIOKAQJIbHOTO MOHUTOPUHIA YCTAHOBJEHO, YTO IMPOIIECCHI
HAKOIUICHUS 3arpsi3HSIONIMX BEIIeCTB B arMOC(EepHOM BO3IyXe HMEIOT MECTO TOJbKO B
nepuoj;  HEONarompusITHHIX  KIUMATHYECKMX  YCJIOBHMM,  KOTJa  KOHIICHTpaIus
KOHTPOJIMPYEMBIX MOJUTIOTaHTOB npeBbimana 1 [TIK.

J1j1s TpOTHO3UPOBAHUS MEXaHU3Ma JalIbHET0 U TPAHCTPAHUYHOTO IMEPEHOCA TKETBIX
METaJNIOB B arMocdepe MpOBEACHO MOJEIMPOBAHUE TMOTEHIIMATHHOTO HAKOIUICHHUS ITHUX
BEII[ECTB B NIEPUOJ] HEOIATOMPHUATHBIX KIIMMATHYECKUX YCIOBUI C YYETOM BBIIIECYKa3aHHBIX
(bakTopoB (KOJTUYECTBa MPUMECH, YUYACTBYIOIIEH B MPOIECCaX HAKOTUICHHS M TIOCTYHAIOIIeH
B 00BbEM, XapaKTEPU3YIOIINIICS HATHUYUEM MPOIECCOB HAKOIUICHHSI; BETUYMHBI ITEPEMEIICHUS
BO3MIIHOM Macchl Haja Tepputropueit MockoBckolr obmactu 3a | cekyHOy Tmpu
METEOPOJIOTHUECKUX  XapaKTePUCTHKAX HauOOoNbIIed MOBTOPSAEMOCTH 32  TEPHO
HEOJIarONPUSTHRIX KIIMMATUYECKUHN YCIIOBUIN; YCPETHEHHOW KOHIICHTPAIIUHU 3arPS3HSIOIIETO
BEIECTBA B 00bEMe HAKOILIEHHs (MI/M°); IOHMKEHHSI KOHLIEHTPALMK IIPUMECH B aTMOc(epe
3a CUeT XMMHYECKHX B3aUMOJICHCTBUIA; CHIDKEHUS KOHIIGHTPAIIUU MPUMECH M BBIMBIBAHUS
MpuMecen 0cagKkaMmu).

Ha ocHOBaHMM TONY4YeHHBIX JaHHBIX MOHUTOPUHTAa HAMH YCTAaHOBJICHO, 4TO
JTMHAMHKA U3MEHEHHUS COJIEP>KaHUs MOJUTFOTAHTOB BO MHOTOM OTIPEJIENSIETCSI MX YMUCCUEH B
atMocepy, XapakTepoM JIOKAaJbHBIX HCTOYHHUKOB 3arps3HEHUS] U MAacCOd MpUMECH B
BO3/YIIIHOM 00BEME, EPEMEIIAIONIEHCs CO CKOPOCTHIO M IO HANIPaBJICHUIO BETpa 3a 001acTh
WHTEHCUBHOTO BIUSHUS ATHX JOKAIBHBIX HUCTOYHUKOB 3arPsi3HCHHUS.
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JHannas pabora coorBercTByeT Llenu B obnmactu ycroiuuBoro pasputus (Llens 11:
OObecrnieyeHue  OTKPBITOCTH, O€30MACHOCTH, KU3HECTOMKOCTH W JKOJOTUYECKOU
YCTOWYUBOCTH T'OPOJIOB U HACEJIEHHBIX ITYHKTOB).

Jlureparypa:

1. Poea H.H., bapanoB A.H., I'pe6enkun H.H., 3aitnieB [[.A. Dxoyioro-aHaIUTHYECKUN
KOHTPOJIb aTMoc(epHbIX 3arpsisHeHuil. Psa3anb: U3a-so «PU», 2013. 264 c.

2. Pazsmos A.3., Bopounu C.C., [Taxomos /I.E., I'pe6enkun H.H., 3aiines /[.A., Poea H.H.
HccnenoBanue cocraBa a’po30iibHBIX 3arpsi3HEHHM B aTtMocdepe ropoga Mockssl //
Dxoyoruueckue cucremsl U mpuoopsl, 2016. Ne3. C 3...9.

3. Kpuomeun JI.A., Mypaseii JL.A., Poesa H.H. u ap. Dkomorus m 06e30macHOCTh
KU3HENIEATEIIbHOCTH: yueOHoe mocooue aiis By30B / [lox pen. JI.A. Mypasesa. M.: KOHUTU-
JAHA, 2000. 447 c.

4. Boponnu C.C., I'pe6enkun H.H., Poesa H.H., 3aitues I.A. O 3Hauenuu npob6ootdopa B
KOJMYECTBEHHOM XMMHYECKOM aHallu3e OOBEKTOB OKpPY KaIOIIeH MpupoaHoil cpeasl. Y. 3.
ATMocdepHbIil BO3ayX // Dkonorndyeckue cucteMbl U npuoopsl. 2015. Ned C. 11...16.

5. Badilla G.L., Valdez B., Schorr M. (ed.) Air Quality: New Perspective. InTeOp, 2012.
335 p.

236



Cexknus «Okpy:kapmas cpeaa M yCcToi4nBoe pa3BuTHE»

YK 631.4: 58.08: 661.848: 504.064(571.53)
PABPABOTKA METO/JA JIUKBUJALIUU KA/IMUEBOI'O 3AT'PA3HEHUSA
HA TEPPUTOPUU I'OPOJACKOI'O OKPYI'AT. YCOJIBE-CUBUPCKOE

UPKYTCKOM OBJIACTU
IlypanoBa Codbs BanepbeBHa
Crynentka, Poccniickuit XUMHUKO-TEXHOJIOTMYECKUI YHUBEPCUTET

umenu /1. . MengaeneeBa, Mocksa, Poccust, S_tsuranova@ mail.ru

®enoceeB AHapeit HukosnaeBuu

Accuctent kagenpsl FOHECKO «3enénas xumus Uid yCTOMUMBOrO pa3BuUTHS», Poccus,

fedoseev.a.n@muctr.ru

MaxkapoBa Anna CepreesHa*

[Tpodeccop xadenper KOHECKO «3enénas xumus [y yCTOMYMBOTO Pa3BUTHS», K.T.H,

Mocksa, Poccusi, annmakarova@mail.ru

Knrwueevle cnosa: sxkonozus; msoicénvle memanivl, @umopemeouayusi, no4ed; KAOMUl;

KOHMPOJIb Kauecmaa oKpycaroueli cpedvl u 3azpsazienus; Lleau ycmouyugoeo pazeumuis
DEVELOPMENT OF A METHOD FOR ELIMINATING CADMIUM POLLUTION
ON THE TERRITORY OF THE URBAN DISTRICT OF USOLYE-SIBIRSKOYE,

IRKUTSK REGION

Tsuranova Sofya Valeryevna

Student, Dmitry Mendeleev University of Chemical Technology of Russia, Moscow, Russia,

s_tsuranova@mail.ru

Fedoseev Andrey Nikolaevich

Assistant at the UNESCO Chair "Green Chemistry for Sustainable Development”, Russia,

fedoseev.a.n@muctr.ru

Makarova Anna Sergeevna*

Professor of the UNESCO Chair "Green Chemistry for Sustainable Development", Candidate

of Technical Sciences, Moscow, Russia, annmakarova@mail.ru

Keywords: ecology; heavy metals; phytoremediation; soil; cadmium; environmental and

pollution quality control

Success in achieving the Sustainable Development Goals largely depends on the selection

and analysis of the most suitable plant species with high tolerance to heavy metals for

phytoremediation. It is necessary to consider plants of the Brassica culture that are able to

minimize/remove the phytotoxicity of cadmium in the soil. The paper presents the results of a

study that examined the survival of Sarepta mustard with and without additives.

VYcnex B nmoctmkenun lleneit ycroitumBoro passutus (puc. 1) B 3HAYUTENbHOMN
CTCIICHU 3aBUCUT OT BBI60pa A aHaiu3a HauoOoJjee noaxoagdamniunx BHUAOB paCTeHMﬁ,
06J1a):[a10m1/1x BBICOKOM TOJICPAHTHOCTBIO K TAXKCJIBIM MCTALJIaM, IJA IIPOBCIACHUSA
dbutopemeauaruu|[2]. Heobxoaumo paccMoTpeTh pacTeHHs KyabTypbl Brassica[l], koTopsie
CIIOCOOHBI MUHUMU3HPOBATH/YAAINTh (PUTOTOKCMYHOCTh KaaMmMusi B TmouyBe. B pabote
IpCaACTaBJICHBI PC3YJIbTAThl UCCIICAOBAHHA , B KOTOPOM pacCMaTpuBallaCb BBDKHBACMOCTDb
TOPYHMIIBI CAPENITCKOM IIPH BHECECHUH JI00aBOK M Oe3 ux j00aBienus (Tadm. 1).

Tabnuya 1
Pezynvmamul onveima Nel no noobopy pacmenuti u 006a80K 07151 pumopemeduayuu

OmnpiT Nel B3ouuto | He mpopocnu | Bepkunu | [Torn6mnu | Beero:

KonTponpHas rpynmna |1 1 1 11 2

I'pynna no6aBox |0 2 0 12 2
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THKBHAALMA THKBHOALMA XOPOLUEE 3,0POBbE KAYECTBEHHOE 5 TEHREPHOE YHCTAR BOA
HHLLETDI ronoAA W BNArONONY4HE 0BPA30BAHUE PABEHCTBO W CAHMTAPHA

Mt /v | M

HEOPOrOCTOALIAR [OCTOAHAA PABOTA HAVCTPMANM3ALIAA, 1 YMEHbLLEHHE 1 YCTORYHBBIE 1 OTBETCTBEHHOE
W YHCTAR JHEPTHA W IKOHOMHYECKHA WHHOBALIMH H HEPABEHCTBA TOPORA M NOTPEGNEHHE

NV w HHOPACTPYKTYPA - HACENEHHBIE NYHKTBI A NPOH3BOACTBO

@ | <’ ﬁEéﬁ QO

1 BOPbBA 1 COXPAHEHMUE 1 (COXPAHEHHE 1 MHP, NPABOCY/IME 1 MAPTHEPCTBO

CU3MEHEHHEM MOPCKMX IKOCHCTEM CYLLM W IDOEKTHBHBIE B HHTEPECAX
KITAMATA IKOCHCTEM WHCTHTYTbI YCTOHYHBOTO PA3BMTHA u En M

2 € B OBNACTH
' YCTOWYUBOTO
. —_ PA3BNTUA

Puc. 1. [{enu ycmouuusozo paszeumus

UccnenoBanue HanpasieHo Ha noctwxkenue Llenm 15: «3ammra U BoccTaHOBJIEHHE
OKOCUCTEM CyIINn H COﬂeﬁCTBHe HUX pauOHAJIBbHOMY HMCIIOJB30BAHUIO, PAIHMOHAIBHOC
JIECOT0JIb30BaHue, OOphOda ¢ OMyCTHIHUBAHHEM, IMPEKpAIICHUEe W OOpalleHHe BCHATh
mpoiiecca JAerpagaiiu 3eMellb U IpeKpalieHue mpoiecca yrpaTbl OnopazHoo0pasusy.
Jluteparypa:
1. «A review of phytoremediation technology: heavy metals uptake by plants», 2018. A.
Sumiahadi and R. Acar.
2. «Method of intensification of reclamation of landfills and solid domestic waste with the
use of biologics», 2019. Pishchaeva, K.; Chelnokov, V.; Matasov, A.; Glushko, A
Saproshina, A.
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[Ipou3BoACTBO  amtOMUHMS  SBJISIETCS  OAHOM W3  BAXHEUIIMX  OTpaciien
npomelnieHHocTH B Poccun. K ocHOBHBIM 001aCTSIM MPUMEHEHHMSI aJTFOMUHUS U €T0 CIUIaBOB
OTHOCATCS ~ a’pPOKOCMMYECKass W NULIEBas  IPOMBIIUIEHHOCTb,  CTPOUTEIBLCTBO,
BBICOKOCKOPOCTHOM KEJIE€3HOMOPOXKHBIA M BOJHBIA TPaHCIOPT, aBTOMOOMIIECTPOCHHUE,
IIPOU3BOJICTBO DJIEKTPOTEXHUKU, TYPOMHHOM TEXHUKH, YMAKOBKU IMHUIIEBHIX MPOIYKTOB U
HAIllUTKOB, IHUPOTEXHHUKM M PAKETHOrO ToIuuMBa. M3-3a aKTyaJlbHOCTH OTpaciu
IIPOU3BOJCTBEHHBIE MOIIHOCTU QJIIOMHUHHUEBBIX MNPEANPUATHN MOCTOSHHO pacTyT. Poccus
HaXOJHUTCSI HA BOCBMOM MECTE€ B MHpPE MO BEJIUYHMHE 3amacoB OOKCHUTOB U WX JOOBIYH, a
KpYyIHEHIIUM MPOU3BOAMTENIEM AJTIOMHUHMS B CTpaHe sBiseTcsl bparckuii alrOMUHUEBBIN
3aBox (bpA3) [1].

Bparckuii amroMUHHEBBIN 3aBOJ pacnoiokeH B MpKyTckoi 00gacTd Ha TEPPUTOPHHU
Bpatckoro sneprompoMeliiieHHOro y3ia Boctouno-Cubupckoro DkoHOMHUYECKOTO pailoHa
B 26 kM BbIIIe cTBopa ioTuHbl bpatckoit '9C Ha paccTostHun 600 KM OT 00JIaCTHOTO LIEHTpa
r. Upkyrcka. [Ipon3BoaCcTBEHHAS! MOUTHOCTD HNPEANPUATHS — OPsIAKA | MIIH TOHH aTFOMUHMS
B rof [2].

OcnoBHbIM BujioM AesitenbHOCTH [TAO «PYCAJI Bpatck» sBisieTcsl MpOU3BOJICTBO
MEPBUYHOIO AIFOMUHUA IIyTEM 3JIEKTPOJIM3a KPUOJIUT-TIMHO3EMHBIX paciuiaBoB. Ha 3aBoze
WCIIONb3YETCAd TEXHOJIOTHSl TOJIyYEHUsI MEPBUYHOTIO AJTOMUHMS Ha DJIJIEKTPOJU3Epax C
camooOxuratornumucst anogamu (ConepOepr) ¢ BepxHuM TokomoaBoaoM [3]. Takxe Ha
MpEANpPUITUU €CTh JINTEHHOE MPOU3BOACTBO M IPOU3BOACTBO AHOAHOW Macchl. AHOJHAs
Macca MCHOJIb3yeTCsl [UIsl TEXHOJOTMHM NPOW3BOJACTBA AJIOMHHHMS Ha 3JIEKTPOIM3Epax
Conepbepr [4].

OCHOBHBIMHU 3arpsI3HAIONIMMHU BEUIECTBAMM HA BCEX ATamax MPOU3BOACTBA SIBISIOTCS
OKCHJI YTJIepoja, TUIOXOPACTBOPUMBIE (TOPUIBI, CEPHUCTBIA aHTUIAPHI, (TOPUCTHIC
BOJIOPOAbI, MbUIb HEOPraHWuecKasi, JUOKCH]l Cepbl M CMOJIUCTBIE BelIecTBA. Takxke B
MPOLIECCE JIUThSI BBIACISIIOTCA OKUCIBI a30Ta, XJIOPU Kallis U B3BELIEHHbIE BemlecTBa. [Ipu
aHOJIHOM MPOMU3BOJICTBE TAKXKE BBIJCIISIIOTCA OKHCIIBI a30Ta, Ca)a U 30j1a MazyTHas [3].
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KoanuectBo BBIOPOCOB aIFOMMHHMEBOTO MPEANPHUATHS MOXKHO pPacCMOTPETh Ha
npumepe 2021 roxa. 3a 2021 roxa B o6mem Ob10 BeIOpOIeHO 76230 TOHH 3arpsi3HSIOIIUX
BEILIECTB, U3 KOTOpBIX: 62055 TOHH — okcuI yriepona, 1512 TOHH — mI0XOpacTBOpHUMBIE
¢ropunsl, 1062 ToHH — ¢QTopucThId Bogopos, 3189 ToHH — nbUIe Heopranumyeckas (Si102
menee 20%), 6522 ToHH — TMOKCU/ cephl, 1365 ToHH — cMonucThIe BemecTBa. Takxke B 2021
roJy YBEIUYMIIOCH COJEpKaHuEe Cylb(]aTroB, (TOpa M a30TCOAEPKAIIMX TOKCUKAHTOB B
CHEXHOM IIOKPOBE B OKpecTHOCTAX bpA3a B cpaBHeHnu ¢ nanasiMu 2019-2020 rr. [3].

B nienom xonruecTBo BEIOPOCOB 3arpsi3HSIONINX BEIIECTB YMEHBIIIIOCH ¢ 2014 roxa
(puc. 1), koraa Ha 3aBoje Havalu BHEAPATH TexHoJoruto «IkoCoaepbepr». TexHomorus
MpelyCcMaTpUBAaEeT COBEPIICHCTBOBAHHE CHCTEMbl OYUCTKU AJIEKTPOJM3HBIX T'a30B IMyTEM
CTPOUTENHCTBA U BBOJAA B IKCIUTYATALUIO «CYXHX» FA300YMCTHBIX YCTAHOBOK, O3BOJISIFOIINX
ynaBauBath 10 99,8% GTOpUCTHIX COCTUHEHUI, MOHTAX aBTOMATHYECKOM MOJAa4M CHIPbS U
YCTAHOBKAa HOBBIX DJKOJIOTHYHBIX dJeKTpoiuzepoB «IkoComepbepr» [5]. Kpome
TEXHUYECKUX PEIICHUH SKOJIOrMYeCKOW HaIpaBieHHOCTH, TexHosorus «2xoCoaepobepr»
MO3BOJIUT O0OECHEeYUTh BO3MOXKHOCTh YBEIMYEHUS CHJIbI TOKAa CEpUU DJIEKTPOJIU3EPOB,
CHU3UTh pacXoJHble KOIPPUIMEHTHI MO AaHOJHOW Macce U  TEXHOJOTMYeCKOn
3NIeKTpodHepruu [6].

Obuwee KonnyecTtso Bbibpocos bpA3a B 2014, 2016, 2018 u
2021 rr.

86000
84000
82000
80000
78000
76000

74000
2014 2016 2018 2021

e=@==TH/rof,

Puc. 1. Beibpocsl bparckoro aTroMHHHEBOTO 3aBO/A.

Bmusnue bparckoro amoMuHHMEBOro 3aBoja Ha ropoj bparck  sBisiercs
HEeOJIarONPUSTHBIM, HO IPEPHUATHE MIPEANPUHUMAET MEPHI 110 CHIXKEHUIO BEHIOPOCOB MTyTEM
BBEJICHUS HOBBIX TEXHOJIOTHMI, Ta300YMCTHBIX YCTAaHOBOK. Takke 3aBOj pazpadarbiBaeT
HOBBIE CTPATETUU IO COKPAIICHUIO BEIOPOCOB MTPOU3BO/ICTBA.

UccnenoBanue HanpasieHo Ha qoctikenue Lenu 9: UnnycTpuanu3zanus, MHHOBAIIMU
n wuHppacTtpykrypa, ILlemn 12: OOecrmeueHue mnepexoja K PpalHOHAIBLHBIM MOJEISIM
MOTpeOJICHUs U MPOU3BOJICTBA.
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Hedbunmt Tepputopuit A co3qaHus 3€TE€HbIX HACAKICHUN — ocTpas mpoodiema s
KPYIHBIX TOPOJOB M METramojiucoB cerofHs. boicTpas ypOaHu3anusi U akTUBHOE pa3BUTHE
IPOMBIIUIEHHOIO KOMILIEKCA BO3JAEMCTBYIOT KaK Ha HKOJIOTHIO TUIAHETHI, TAK U HA KaYECTBO
XKU3HM HaceneHus [1]. B c¢Bs3u ¢ 3TUM B nocienHee BpeMs B CTPOUTEIBCTBE CTPEMUTEIBHO
HaOMPAIOT MOIMYJSIPHOCTH SKOJOTHUYECKUE MHHOBAIMOHHBIE pemeHusi. OMHUM U3 Haubosee
NEPCIEKTUBHBIX HAMNPABJICHUN B CTPOUTENIBCTBE SBISECTCA «3€IEHOE CTPOUTEINBCTBO» [2].
3enéHOe CTPOUTENLCTBO, 3el€HBIe 3AaHus (sustainable building) — »53T0 mnpakTHka
CTPOUTENIbCTBA MU HKCIUTyaTallMd 3[0aHUN, LENIbI0 KOTOPOH SIBISETCA CHUYKEHUE YPOBHS
NOTpeOJIeHUsT HHEPreTHYeCKUX U MaTepHalbHBIX PECypcoB Ha TMPOTSHKEHUU BCErO
KU3HEHHOTO IIMKJIA 3/aHus: OT BBIOOpa ydacTKa K MPOEKTUPOBAHUIO, CTPOHUTENHCTBY,
JKCIUTyaTallid, PeMOHTYy WU yTuiu3auuu [3]. He cMoTps Ha BBIrOABI Pa3BUTHS JAHHOTO
CTPOUTENIbCTBA, B HAILlEW CTPaHE 3Ta KOHIENUUS TOJbKO HAUYMHAET pPAa3BUBAThCA, a
IpakTHUYecKas ee peanusalus uMeeT psaa TpyaHocted. OnHoit u3 nmpolieM sSBIsSeTCs ocTpast
HeXBaTKa KBaNU(UIIMPOBAHHBIX CIIEIIUATICTOB B 3TOM obnactu. [Tomumo 3Toro, poccuiickue
3aCTPOMIIUKH CTapaloTcs H30erarb «3elEHOTO CTPOUTENHCTBA» H3-32 BBICOKOTO CpOKa
okynaeMocTu (ot 8 10 15 5ier), a Takke PUCKOB, CBSI3aHHBIX C peain3alieil TAKUX MPOEKTOB
[2]. Onun n3 BapuaHTOB 3€JIEHOTO CTPOUTEILCTBA - 03CJICHEHUE KPBIII. «3SIEHBIC KPBIIIIM
—YaCTUYHOE WJIM TIOJTHOE 3aMOJIHEHNE KPOBIU KUBBIMU PACTEHUSIMU. DTO MOTYT OBITh Kak
pacTeHus B KOHTelHepax (KaJKax), TaK U BBICAXKEHHBIE B TPYHT [4].

Ha oanomM wu3 »3Tamax mNpOEKTUPOBAHUS ONPEAECHSAETCS THUIl 3€JIEHOW KPBIIIH.
Omnpenenenre TUNA 3eIEHON KPBIIIU — 3TO aHAJIW3 JaHHBIX, COOPAHHBIX HA MPEIMTPOSKTHOM
stane. KoMIiekcHbIi Moaxo/] MO3BOJIIET YCTAHOBUTD TOT TUI KPBIIIN, KOTOPbIA BO3MOXKHO
co371aTh Ha KOHKpPETHOM 3AaHuH (puc. 1) [5].
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Hert YKNOH Kpbilwy Gonee 8° Aa

Y |
Her [onycTumas Harpyska na
Honee 199 kr/m?2 o

YKNOH Kpbitun meHee 51° Her

Y Y

Co3paHve 3eneHon Kpbiluun Oa Co3spaHue 3eneHo Kpbilm
HEBO3MOXHO HEBO3MOXHO
Het [onycTtumasn Harpy3ska Aa

Gonee 500 kr/m2

' '

BoamoxHo cosgaHue 3eneHon Het [onycTtumas Harpy3aka Aa
KPbILUW 3KCTEHCUBHOrO TMNa meHee 700 kr/m?
Y '
Bo3moxHo cospaHue 3eneHown Bo3amoxHO cospaHue 3eneHown
KPbILUW 3KCTEHCUBHOIO 1 KPbILW 3KCTEHCUBHOTO,
NONYUHTEHCUBHOIO TUNOB NONYUHTEHCUBHOIO U

WHTEHCUBHOro TUNOB

Puc. 1. Ancopumm onpedenenuss muna 3e1éHoU Kpbluiu
[IpoBenénHoe HaMM HCClIEOBAaHKUE MOKA3aJI0, YTO O3E€JICHEHUE KPBIII CIIOCOOCTBYET
YBEIUYCHUIO CPOKa CIY>KObI KPOBJH, 3ajaepxkaHuto TbUd (Oosbine 25%), MOBBINICHUIO
YPOBHS IIIYMOU30JIALIMY U TEpMOU30JsaLuH [ 1, 6].
JlanHasi paboTa COOTBETCTBYET CJIEIYIOIINM LIENSIM YCTOWYUBOTO Pa3BUTHSL:

. Henp 11: YcToitunBeie ropojia U HaCEJIEHHBIE TYHKTHI
. Hens 12: OTBeTcTBEHHOE MOTPEOICHUE U TPOU3BOICTBO
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[Tommapomaruueckue yriaeBogopoasl (ITAY) mpencraBmstor coboit  Tpymnmy
OpraHMYECKHUX COEAMHEHUM, BCTpEUAIOUIUXCs B OKpyskaromien cpeae. OHM 00pa3yroTcst npu
CKUTAaHUM MCKONAEMOT0 TOIUIMBA, a TAaKXE B PE3yJbTaTe IMPOMBIIIJIEHHBIX IPOLIECCOB,
BKJIIOYAIOLUX TOpeHHe opraHudeckux marepuanoB. [TAY moryt ObITh OOHapy>KeHbI B
BO3JlyX€, IOYBE U BOJAE U MOT'YT IIPEACTABIATh ONACHOCTH ISl 3J0POBbSI UEJIOBEKA U APYTUX
KHUBBIX OpraHu3MoB. [3BeCTHO, UYTO HEKOTOpblE UX NPEICTAaBUTEIM OOJIaJaI0T
KaHILIEPOT€HHBIMHU CBOMCTBAMH U ONIACHBI JIJIS1 3I0POBbS IIPH BO3ACHCTBUM BHICOKUX YPOBHEU
B TEUEHHUE JJTUTEIBHOTO Mepruoia BpeMeHH. UToObl CHU3UTD PUCK, CBsI3aHHBIH ¢ [TAY, BaxkHO
NIOHUMAaTh YPOBEHb MX HAKOIUICHUS, UCTOYHUKU TNOSIBJICHUSA B MPUPOJHBIX CpeAax, Kakue
Iard MOKHO MPEIIPUHSTH, YTOObI YMEHBIIUTh UX MIPUCYTCTBHE.

Lenpto ucciaeaoBaHusi SBISIETCS ONPEAEIICHUE COJEPKAHUS IOJIUAPOMATHUECKUX
YTJIEBOJIOPOJIOB B YINMYHOM MbLIH T. MexaypeueHcka. B 2021 roxy 6butn oTobpansl 10 mpood
MBUTK B YepTe ropojaa Mexaypeuencka. Cxema u MeToauka nmpoboordopa onucansl B [1,2].
MexnypeueHck siBisieTcst yriienoObiBatoiuM pernoHoM Kysbacca. YrosnpHbIe MIAXThl U
pa3pes3bl pacIoyiokKeHbl B HEMOCPEACTBEHHON OJM30CTH OT TOPOJICKOM 4epThl, o Oeperam
pek Yca u Towms.

Ornpeznenenrie MONUIMKINYECKUX apOMaTUYECKUX YIJIEBOAOPOJAOB B MaTepHaie
ynuyHoi ey (10 mpo6) mpoBoaunu B AO «3ananno-CuOupCKuii HCTIBITATENbHBIN [ICHTP,
r. HoBoky3Henk, MmeTogoM xpomaTo- Macc cnekrpomerpuu (cB-Bo Ne HO 50280-2020 no
07.07.2022)

[Tonyuennass uHpOpMAIUs O CpPeAHEM COJIEpKaHUU WHAMBUAyalTbHBIX [IAY B
oOpa3iax MbIJIM, OTOOPAHHBIX HA TEPPUTOPHH T. MeXTypeueHCK, YKa3blBaeT Ha IIMPOKUIN
JMana3oH U3MeHeHU MaccoBoro kojnuectBa [TAY B atux obpasuax ot 0,52 1o 0,003 Mr/kr.

Cpennee cyMMapHOE COJEpKaHHUE MOJUAPOMATHYECKUX YTIEBOJOPOIOB COCTABUIIO
2,15+0,36 mr/kr mpu makcumanbHoM 3HaueHuH 4,01 mr/kr m muHuManbHOM 0,40 MI/KT.
Cpennue conepkanus yriaeBoopoaoB rpynmsl [TAY B npobax yaudHOM NBLIH MPUBEIEHBI
Ha pUcyHKe 1.
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W AHTpaueH W AueHabTeH BeHa(a)aHTpaueH M GeHzo(a)nupeH benso(B)dbnyopaHTeH
M beHzo(k)dnyopaHTeH M Genzo(g,h,i)nepunen B [In6ens(a,h)anTtpaueH W HadranuH H [upeH

B OeHaHTpeH B ®nyopaHTeH DnyopeH Xpu3eH

Puc. 1. Cpeonue cooeporcanus nonuapomamuyeckux yene6000po0o8 8 npobax nuliu
2. Meacoypeuencka (10 npo6, me/xe)

[To yMeHbIIIEHUIO CPETHETO COoepKaHus UHAUBUAYaIbHBIX [TAY, B MI/KT, cOeTMHEHUS
oOpazyroT crnenyromuit psia: benszo(a)mupen (0,52+0,11) > benzo(x)dayopanten (0,30+£0,01)
> @enantpen (0,28+0,05) > dnyopanten 0,23+0,04) > Hadramun (0,19+£0,11) >
benszo(g,h,1)nepunen(0,18+0,06) > IMupen(0,16+0,04) > bens(a)antpanen (0,14+0,02) >
Xpuzen 0,10+0,02), cpennue conepxkanus octanbHbiX [TAY Huxe 100 MKr/T.

KpaTHOCTh TpEBBINICHUS CPEIHUX COJCpKaHWK OeH(a)MpeHa OTHOCUTEIIBHO
TMTHEHUYECKUX HOPMATHUBOB, MPUHATHIX st ouB (CanlluH 1.2.3685-21), cocraBuina, 26,0
IIPY MUHUMAJIBHOM 3Ha4eHuu 3,4 1 MakCUMaJibHOM 67,8.

UccnenoBanuss B JaHHOW 00JAaCTH OTBEYAIOT IIEJIIM YCTOMYMBOIO pa3BUTHS U
HalpaBJIEHbl Ha yCTOWYMBOE pa3BUTHE YrOJbHOM SHEPreTMKH Kak Ipolrecca
TEXHOJIOTUYECKOTO M HSKOHOMHMYECKOIO pPa3BUTHUS, MHUHUMHU3ALMIO BO3ACUCTBUS Ha
OKPYKAIOIIYI0 Cpey ¢ LENbI0 MOBBIIIEHUS! Ka4eCTBa )KU3HU B PETUOHE.

Jlurepartypa:

1. CopepxaHue TOKCUYHBIX JIEMEHTOB B YJIMYHOW MBUIM U OLIEHKA PUCKA JJISl 3A0POBbS
yenoBeka (Mexnaypeuenck, FOxubrii Kysbacc) / H.A. Ocunoma, K.}O. Ocumos, A.B.
Tanosckast, E.I'. f3ukoB, E.A. ®umumonenko, C.A. HosuxoB // H3Bectuss Tomckoro
MOJIUTEXHUYECKOT0 YHUBepcHuTeTa. MHkuaupuHT reopecypcoB. — 2023. — T. 334. — Ne 3. — C.
229-244.

2. Yypuna C. C. Pacmpenenenue pTyTH B YAWYHOW MbUIH T. Mexmypeuencka (FOxHbIN
Kysbacc) // IIpoGiembl Teoioru M ocBoeHus Henp: Tpyabl XXV MexIyHapoaHoro
CUMIIO3MyMa UMEHU akajieMuka M.A. YcoBa CTy/IeHTOB ¥ MOJIOJIBIX YUEHBIX, TOCBSIIICHHOT'O
120-neturo ropHo-reosiornyeckoro odpazoanusi B Cubupu, 125-neturo co THS OCHOBAHUS
TITY, Tomck, 5-9 Anpens 2021. - Tomck: U3n-Bo TITY, 2021 - T. 1 - C. 406-408
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The purpose of the study was to assess the possibility of usage of bioindication data that were
obtained for the tree stands of the Prioksko-Terrasny Nature Biosphere Reserve for the
periods 2002 - 2010 and 2010 - 2022 as a consistent dataset. Methodology of bioindication
parameters evaluation for the period till 2010 differs from current methods. It results in
discrepancy between two data set. Necessity of data adjustment is demonstrated in this work.
B 1979 romy Espomeiickoii sxoHOMHuYeckoil komuccueir OOH Obuta mpuHsTa
KonBeH1Ms 0 TpaHCTpaHUYHOM 3arpsi3HEHUH BO3JyXa Ha OOJbIIMe paccTosiHUSA. B pamkax
BbINOJHEHUs nanHoM KonBeHiuu Obuia co3gaHa MexayHapoiHasi COBMECTHAs Mporpamma
KOMILJIEKCHOTO MOHUTOPHHIA BO3JEHCTBUI 3arpsA3HeHus Bo3ayxa Ha skocuctembl (MCII
KM). B nactosimee Bpemsi HabGmoaenus no nporpamme MCIT KM Benytcs B 17 crpaHax,
Biimovass Poccuto. MCII KM BKIIIO4aeT MHOKECTBO IMOJANPOrpamMM, B paMKax KOTOPBIX
BeIyTcs HAOMIOJEHUS KaK 32 U3MEHEHUEM XUMUYECKUX, METEOPOJIOTHYECKUX, (PU3UUECKHX,
TaKk U OWOWHIMKAIMOHHBIX MapamMeTpoB. OJHONH W3 TaKuX MOANPOTPaMM SIBISIETCS
«IToBpexnenue necoB» (FD), B pamkax BBIIIOJIHEHUS KOTOPOH MPOBOAUTCS OMpE/CIICHUE
cTerneHu aedonuanuu, JeXpoMalui MOAEIBHBIX JPEBOCTOEB, a TAKKe OMPEEICHUE TaKhX
napaMeTpoB Kak BUJIMMOCTh KPOHBI, BHICOTA M IIIUPUHA KPOHBI, TMaMeTp cTBoia. B pabote
MPUBEACHBI PE3yJbTaThl aHAIM3a EXKETOJHBIX H3MEpeHUH AeQoiualuu U JIeXpoMaluu
npesoctoeB Picea abies (L.) H. Karst. u Pinus sylvestris L. Ilpuokcko-TeppacHoro
3anoBeanuka B nepuo ¢ 2002 nmo 2022 roa. MI3mMepeHust TpoOBOAUINCH B paMKaX BBITIOJIHEHUS
noanporpammbel MCII KM «IloBpexnenue necoy. 3a IIUTENbHBIN IEpUOJ] CYILIECTBOBAHUS
noanporpammel FD MeTonuka w3mepeHuii u anropuTM 00pabOTKU TMOTYYEHHBIX JTAHHBIX
HECKOJIBKO pa3 MpeTeprieBaiii u3MeHeHus. [locneaHune MeTroauyeckne HW3MEHEHHs ObLIn
BHeceHbl B 2010 romy. CornacHo pyKOBOJACTBY MporpaMMsbl [1] 171l OLIEHKH pe3yJIbTaTOB
HAOJIIOJICHUN 3a COCTOSTHUEM MOJICNIBHBIX JPEBOCTOEB Ha MPOTSHKEHWH BCEro MepHuoja
WCCIIEIOBAHUSI HWCIOJIb30BAIMCh TIOKAa3aTelnn apu(METUYECKUX CpeaHuX aedoiuanuu U
nexpomauuu. B nepuon 2002-2009 rr., npu pacuere CpeaHUX 3HAYEHUH IJs APEBOCTOS,
norudmmuM AepeBbsM mnpucBauBanuch 3HaueHuss 100% mo oboum mapamerpam. Ilo
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PEKOMEHIallusIM JISHCTBOBABILIETO HA TOT MOMEHT PYKOBOJACTBA [3], CYyXOCTOM BKIIIOUAJICS B
BBIOOPKY JMOO TOJBKO B MEPBBIA T0OjJ UX OOHApYKEHHUsA, JTHOO Ha MPOTSKEHUH BCEX
MOCJIEAYIOIIUX U3MEPEHU JI0 TEX MOP, MOoKa JepeBO cTOUT. [loBaneHHbIe mOTUOIINE AepEBhs
CJIEIOBAJIO Cpa3y M3bIMAaTh U3 BHIOOPKHU U 3aMEHSTh aHAJIOTUYHBIMH, TPOU3PACTAIONIMMH Ha
Toit ke tiomanake. B 2010 roxy B pa3aen pykoBoacTBa 1o nojamnporpamme FD Obin BHECEHBI
W3MeHEeHUs [4], COTJIaCHO KOTOPBIM MOTHUOIINE IEPEBbsSI JTMOO BKIIOYAIOT B BBIOOPKY TOJIBKO
B TMEpBBIA TOJ UX OOHApY>KEHHUs, MO0 HE YUYUTHIBAIOTCS M BO BpPEeMs MPOBEIACHUS
HaOMIOJIEHUH TOTUOIINE JEpPEeBbsl 3aMEHSIOTCS aHaOTMYHBIMU. MeTtoauka mojacuéra
MOTHOIINX JepEeBhEB ObLJIa U3MEHEHA M0 TPUYHMHE MTEPECMOTpPa MOHSITHS «yObUTH» U METOOB
e€¢ moxacu€ra. Ilo pexoMeHmanusM pyKOBOACTBA, wucnoib3yromerocs no 2010 rona,
COXpaHEHUE TOTUOIIUX JIEPEBHEB B BHIOOPKE OTpa)kaJio COCTOSIHUE JAPEBOCTOS M CITYXKUJIO
OIICHKOM TPUYMH H3MEHEHHS KOJIMYeCTBa JepeBheB. Llenbro HACTOSINEro HCCleI0BaHUS
SIBJIIETCS OLl€HKA BO3MOYKHOCTHM COBMECTHOIO HUCIIOIb30BaHuA maHHEIX 2002-2009 u 2010-
2022 rr. 6e3 yueTa U3MEHEHHUI anropuTMoB ux o0padboTku. [1pu 00paboTke MaccuBa JaHHBIX
MCII KM 3a niepuoa 2002-2009 rr. 6110 MOKAa3aHO, YTO JJISI HEKOTOPBIX JIET JI0JISI TOTUOITUX
JEPEBBEB B MOJICIBHBIX APEeBOCTOAX AocTurana 20%. 3HauyeHHs] CTaHJAPTHOTO OTKJIOHEHUS
JUISl MAaCCHBA JIaHHBIX, PACCYUTAHHBIX B COOTBETCTBUHU C anroputMmoM 2002-2009 rr., umenu
0osee BBIpaKCHHBIC KOJICOAHMS, YeM MpHU pacuéTax C HUCIOJIb30BaHUEM airoputma Oosee
MO3IHUX JIeT. B MeXayHapoaHOW MPaKTUKE PACIPOCTPAHEHHO HCIIOIh30BAHHME MOAOOHBIX
JTAHHBIX JUIsI CPaBHEHUS C TOKA3aTEeJSIMU 3arpsI3HCHHS APYTUX MPUPOJTHBIX CPEJl METOIaMuU
KOppeJsiMMOHHOTO aHanu3a [2]. B xone uccrnenoBanusi ObLT MPOBENEH KOPPEISLUOHHBIN
aHanu3 JaHHbIX 3a nepuoja ¢ 2002 mo 2022 rr., KOTOpbIA MOKa3ajl, YTO HCHOJIb30BAHUE
pPa3IMYHBIX QJITOPUTMOB pacueTa JaHHBIX MPUBOJUT K HM3MEHEHUIO KO3()PHUIIMEHTOB
KOppeAIuil MexIy mapameTpaMu apeBoctoeB (Ha 10-12 %). B xoae paboThl IOKa3aHoO, 4TO
COBMECTHOE MCIOJIb30BAHUE CpPEIHUX 3HAYEHUM, pACCUUTAHHBIX B COOTBETCTBUHU C
anroputmamu, npuMensBmumca B MCIT KM o 2010 roga, u ¢ 2010 roga, HEBO3MOKHO.
HcknroueHne MOXKET COCTaBJIATh KOPPEISLMOHHBIA aHAJIW3 JAaHHBIX, B ClydasX, Korja
UCXOJHbIE pe3yJIbTaThl HAOIIOIEHUI HE TOCTYITHBI, YTO HE MO3BOJISET MPOBECTH nepecyer. B
OCTJIBHBIX CIIy4asiX JUIsi COBMECTHOTO MCIOJIb30BAaHUSA JAaHHBIX CIEAYET MPOBOIUTH PACUET
10 €IMHOMY aJIrTOpUTMY. [IpeanouTuTenbHO NCII0JIB30BAHUE aJITOPUTMA, B paMKaX KOTOPOTO
NoruoIINe JePeBbs 3aMEHSIOTCS AHAIOTUYHBIMHU, ITPOU3PACTAIONIMMHU HA TOU e TIIOIIAJIKE.
UccnenoBanue HampaBieHo Ha gocTwkeHue Llenn 15: 3ammura n BoccTaHOBIIEHHE
9KOCHUCTEM CYIIM M COJEHCTBHE MX pAIMOHAIIbHOMY HCIOJb30BaHMI0. MccnenoBaHue
BbITIONTHEHO B pamkax TeMbl HUOKTP AAAA-A20-120013190049-4
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