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The information about selection of initial materials based on bentonite, brown coal and technical soot for
obtaining new sorbents is presented in this article. Obtaining new efficient carbon sorbents based on local Angren
brown coals, a study on their colloidal-chemical and adsorption properties, as well as the search for new areas of
their effective practical application for the purification of industrial sewage from the chemical and metallurgical
industries are great scientific and practical interest and are highly relevant. The creation of sorbents with such
properties is associated with a large energy expenditure, which is performed using special equipment for heat
treatment of the material. Thus, the aim of the study was both of finding ways not only to reduce the cost of
production of activated carbons with the involvement of materials based on local raw materials, but also to reuse
them with subsequent regeneration. To achieve this, preliminary studies of determinition the points of temperature
differences during thermal decarbonization and activation of the initial materials — Angren coal, soot from shop N. 6
of Navoiazot JSC and bentonite from the Navbakhor deposit were carried out by thermogravimetric methods. It was
found that the main optimal ratio of bentonite/coal was 1/2 at the temperature of 950 °C for 45 min, and the
decarbonization degree of 19 %. The optimum parameter for burning out organic compounds in the soot
composition is a temperature range from 520 to 1080 °C, where the maximum carbon burning out to 75 % is
observed. Increasing the temperature of the sorbent heating to 700-1000 °C promotes the restructuring of the
secondary structure of carbon of sorbate, stabilizes its properties, which simplifies its reactivation, especially in
cases of a sorbate with a complex variable composition. The possibility of compatibility of the burning out
parameters of two different types of compounds — Angren coal and bentonite from the Navbakhor deposit — is shown
in order to obtain new hybrid types of sorbents that can be used for sewage treatment of industrial enterprises with
their recycling usage in closed mode.
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INTRODUCTION chemical and metallurgical industries are of great
scientific and practical interest and are highly
relevant

The Republic of Uzbekistan is a state with
developed chemical, oil and gas and mining and
metallurgical industries. Recently, a large-scale
reconstruction and modernization of these
branches are being carried out. Due to this an
increase in the output of finished export-oriented
products is expected. At the same time, for the
production of a large amount of products of the
above-mentioned  branches of  industrial
production, an even higher consumption of
chemically finely purified water will be required.
For fine water purification, mainly sorbing
materials are used, which are imported from
abroad with the use of foreign currency. In the
mining and metallurgical industry sorbing
materials for purification of technological waters

Nowadays carbon adsorbents have found
wide application in various branches of the
national economy — sewage water treatment of
metallurgical, oil and gas, chemical, biochemical
industries, hydrometallurgy, water treatment, oil
and gas production and others [1-3]. In
connection with the growing need in the
Republic Uzbekistan for various types of
sorbents, it is expedient to produce them on the
basis of local raw materials, which become
extremely important for the purpose of import
substitution.

Thus, obtaining new efficient carbon
sorbents based on local Angren brown coals, a
study of their colloidal-chemical and adsorption
properties, as well as the search for new areas of
their effective practical application for the
purification of industrial sewage from the
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and sorption of precious metals are also
purchased for currency.

The creation of sorbents is associated with a
large energy expenditure, which is performed
using special equipment for heat treatment of the
material. Therefore, it is necessary to select
materials with low realizable value. For example,
according to the analysis of the World Bank, the
cost of coal in the US in 2016 was equal to
58 $/t,in 2017 — 55%/t ($ 55 = 447645 soums). In
2018, the cost of coal is expected to grow.
Currently in the Republic of Uzbekistan, the cost
of one ton of coal is about 156.6 thousand
soums/ton [4-5]. According to those prices, the
cost of the sorbent produced from activated
carbon in Uzbekistan can be quite low.

For industrial usage and purification of
industrial process water from heavy metal ions,
clay alumino silicate minerals such as bentonite
clays (montmorillonite), kaolinite, biotite,
vermiculite, attapulgite (palygorskite),
glauconite are considered to be the most
effective sorbents. Prospectivity of their using is
linked, firstly, with the availability and
cheapness of raw materials, and secondly, with
sufficiently high performance properties:
purification of water, prevent mechanical action,
can take any form without the use of
mechanisms, detain not only toxins, but also
moisture, at rest they are liquefied, become
denser during the use [6].

The analysis of works devoted to the
production of activated carbon adsorbents and
their application for wastewater treatment from
dissolved inorganic salts has shown that the
issues of cleaning industrial effluents by
activated carbons are widely covered in the
literature [7—13]. In this the determining role is
given to the micropores of activated coals.
However, at the present time, wastewater
treatment by the ion exchange method is
becoming increasingly widespread, since this
method allows us to utilize valuable impurities
and purify water up to the MPC standard.
Therefore, it is proposed in the literature to
activate the coals by oxidizing them in order to
impart ion-exchange properties to them. But, the
costs of oxidizing active carbons further increase
their cost and reduce the profitability of their
using for purification of process and waste water.
[14-16].

In Uzbekistan, there are the largest deposits
of natural sorbents in the form of coal and
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bentonite. To produce activated carbon, high-
temperature muffle furnaces are used with a
large amount of electricity. Therefore, for
effective usage of them, the produced sorbents
should be able to be repeatedly used in
technological processes with their subsequent
regeneration and to have the high strength.
Leading scientific institutions of the Republic are
engaged in research on the creation of sorption
materials. The performed researches has shown
that for repeated application, sorbents must be in
the form of granules or tablets having high
strength properties for subsequent extraction
from the process, regeneration and further using.
Thus, the purpose of the study was the need
to find ways not only to reduce the cost of
production of activated carbons with the
involvement of materials based on local raw
materials, but also to reuse them with subsequent
regeneration. To achieve this, preliminary
studies of determinition the points of temperature
differences during thermal decarbonization and
activation of the initial materials — Angren coal,
soot from shop No. 6 of Navoiazot JSC and
bentonite from the Navbakhor deposit were
carried out by thermogravimetric analysis.
Thermal analysis is a method for studying
chemical and physico-chemical processes
occurring in a substance under conditions of a
temperature changing [17]. One of its functions
is to determine the amount of evaporated
structural water and hydroxides in minerals. In
addition, the method makes it possible to
determine the structure of thin water films in the
composition of a mineral, including coal. It is
based on the combination of differential thermal
analysis with physical or physico-chemical
methods, for example with thermogravimetry,
dilatometry, mass spectrometry and emanation-
thermal analysis. Along with the transformations
of matter that occur under the impact of the
thermal effect, a change in the mass of the
sample (liquid or solid) is recorded.
Determination of the content of functional
substances in an unknown sample is reduced to a
definition of the endothermic peak area with the
subsequent determination of the functional
substance content by the standard curve
constructed for the derivatograph. Each stage can
be characterized by kinetic parameters
determined by the data of the thermogravimetric
analysis. Decomposition of the sample occurs
with the release of a vapor-gas mixture. During
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the most intensive releasing of volatile
substances, the pressure of the gas mixture inside
the sample and directly above it can be
significantly higher than atmospheric pressure.
In many cases, the transformations are also
associated with a change in the mass of the
sample, which can be determined by the
thermogravimetric method (TG) with great
accuracy [11].

EXPERIMENTAL PART

Bentonite from the Navbakhor deposit
intended for boreholes, a fine dust fraction of the

Table 1. Chemical composition of bentonite clays [18]

coal from the Angren deposit and soot from the
pyrolysis stage of methane of shop No. 6 of
Navoiazot JSC were used as a binder for the
preparation of granular activated sorbent.

The Navbakhor deposit was discovered in
1998. For extraction and processing, a plant was
built with an annual capacity of 40.000 tons of
finished products. Basically the contain of
bentonite clays is represented by carbonate-
palygorskite clays having a common chemical
composition: Mg, Aly[SisO5](OH),'8H,0-CaCO;
(Tables 1-2) [18].

Name S102 TiOz A1203 F0203 MgO CaO NaZO KzO P205 S03 FeO POI*
ﬁ;kyahne carth 5653 061 1356 650 376 069 098 220 092 049 -  14.06
Carbonate-
palygorskite 46.79 - 8.63 - 2.74 10.08 - 1.60 199 - 341 2433
clay

*POI—percentage of other impurities
Table 2. Technical parameters of bentonite clay powder [18]
. . . . . Thickness .
Brand Density Slurry Viscosity  Filtration, of crust Content of Moisture, H
g/em’ yield, m*/g c ¢cm’*/30 min mm i sand, % % P
PBMB 1.036 16 25 15.0 2.0 5 6-10 9.5
PBG 1.08 8 25 18 2.0 5 6-10 7
PPD 1.17 4 25 40 2.3 4.5 6-10 8
Table 3. Chemical composition of coal [2]
Specific Average chemical composition, %
gravity, Volatile .
g/em® C o H N S substances Moisture Ash
Amount 1.2-1.5 55-95 5-15 1.5-5.7 0-1.5 054 45-2 4-14 245

The main characteristics that determine the
quality of coal are humidity, heat of combustion,
sulfur, ash and volatile substance contents. The
grade of coal is determined by the size of the
piece and brand. There are more than 14
technological brands of coal. Ash is formed by
coal burning.

Traditionally, the process of production of
activated coals consists of the following stages:
pyrolysis  (carbonization) and activation.
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Carbonization and activation is carried out in
furnaces under the influence of high
temperatures, without access of air.

The dominant position among these methods
is vapor-gas activation one, which is based on
the treatment of carbonizate with superheated
water vapor. Steam preparation is carried out in a
heat (steam-) generator, followed by activation
of the coal. Schematically this process is
described as interaction [19]:
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Ccarb + HZO _)Cact + COZ(CO) + HZ
(CO + H20—>C02 + H2 + Q)

Soot after methane pyrolysis of shop N. 6 of
JSC «Navoiyazot» is considered to be pure
technical carbon. However, chemical analysis of
the soot has shown its high ash content up to
6 %. Apparently, there are calcium and
magnesium ions in the soot composition, which
got into it at the methane extinguishing stage.

Thermogravimetric analysis of coal, soot and
bentonite are performed by using a derivatograph
Labsys™ Evo, developed to ensure ease of use and
to obtain reliable and high performance indicators.
The device is adapted for appliance in laboratories
conducting research and quality control. Devices of
the series Labsys™ Evo have a structure including:
1) thermogravimetric balance (TG) connected to
converters ATD and DSC; ii) metal-resistor
furnace; iii) have multi-tasking software, managing
various modules. The processes of decarbonization
and activation of the obtained samples are
performed in the muffle furnace of the brand
DAIHAN Scientific User Manual (Version: 2.2.1)
with a maximum firing index of 1200 °C, equipped
with sensor timers for recording the firing time and
an index of temperature set.

RESULTS AND DISCUSSION

Coal is a mineral deposit formed from the
remains of ancient plants and animals
underground without access to oxygen. Mainly
the coal consists of high molecular weight
aromatic compounds. The structure of the coal is
shown in Fig. 1. As can be seen from Fig. 1 that
coal is an organic hydrocarbon substance that
has undergone a slow decomposition under the
influence of biological processes.

The process of coal formation takes place
under anaerobic conditions. In such conditions
organic substances first form peat, and then

Table 4. Classification of different types of coals [19]

fossil coals. The primary peat deposit consists of
a mass of plant tissues. Under aerobic
conditions, when plant residues were exposed to
enriched with oxygen waters or a contact with
the atmosphere, complete oxidation
(decomposition) of the organic compound took
place, with the release of carbon dioxide and
light hydrocarbons, without peat formation. The
peat transformation into the fossil coal is called
incarbonization.

This process is accompanied by an increase
in the carbon concentration and a decrease in the
content of the three main carbon-forming
elements — oxygen, nitrogen and hydrogen. The
main factors of incarbonisation are temperature,
pressure and time.

For obtaining of bentonite-coal sorbents, a
fine coal fraction of Angren coal was used,
which refers to the brand of lean coal, where the
content of volatile substances is 12 %, and
carbon up to 90 % according to the classification
shown in Table 4 [19].

Sorbents (from Latin sorbens — absorbing) —
solids or liquids that selectively absorb (sorbing)
gases, vapors or dissolved substances from the
environment. Depending on the nature of the
sorption, absorbents are differentiated — material
that form a solid or liquid solution with the
absorbed substance. Absorbents are materials
that absorb (thickening) a substance on their
(usually highly developed) surface, and chemical
absorbers that bind the absorbed substance,
chemically interacting with it. Ion-exchange
sorbents (ionites) is a separate group that absorbs
ions of the same type from solutions with the
release into the solution of an equivalent quantity
of different type of ions. Activated carbon, silica
gel, aluminum oxide, silicon dioxide, various
ion-exchange resins, dibutyl phthalate and others
are widely used to obtain such types of sorbents.
[20-22].

Type of coal Literal notation sub\s]t(:;lzlel:, % coi?::zlf, e High heat value, kcal/kg
Brown B 41 and more 76 and more 6900-7500
Candle* C* 39 and more 76 7500-8000
Gas G 36 83 7900-8600
Fatty F 30 86 8300-8700
Coking C 20 88 8400-8700
Low-coking LC 15 89 8450-8780
Lean L 12 90 7300-8750
Anthracite A less than 8 91 and more 8100-8750
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Fig. 1. The structure of coal [20]
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Fig. 2. TG and DTG curves for Angren brown coal

For Angren coal the thermogravimetric (TG)
curve (Fig.2) shows a peak that refers to the
manifestation of endothermic processes at
temperatures from 75 to 252 °C. Simultaneously,
the differential thermogravimetric (DTG) curve
sharply deepens at these temperature parameters,
which shows the maximum value of endothermic
reactions, where evaporation of mainly structural
water and light volatile organic fractions are
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occurred. The decrease in the coal mass is about
10.3 %. The evaporation curve does not change
at the range of temperature from 252 °C to
300 °C, 1i.e. there is some stabilization of
processes. After 300 °C and up to 800 °C, the
TG curve gradually decreases and goes down.
This process is manifested at the activation of
coal, where decarbonisation processes take place
(in the table material is marked as an ash
content) with burning out of a primary carbon.
This is the carbon in the composition of
carbonates, which burns in the first place, then
there is a partial burning of volatile aromatic
compounds.

The maximum degree of decarbonisation can
reach up to 45%. Theoretically, at high
temperatures, all carbon must burn out.
Experiments in the heat treatment of granules of
bentonite-coal mixtures in a muffle furnace at
different temperature parameters demonstrate
burning out of primary carbon and carbonates
from 12.8 to 23.6 % (Table 5). The stage of their
burnup is called ash-contents. Addition of the
bentonite as the solid carrier to the bentonite-
coal composition prevented from full and
maximum burn up of coal. The optimum
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parameters for decarbonisation are temperature
of 750 °C and time of 45 min, at which the
degree of decarbonization amounts to 19 to
27.6 %. Then, studying the sorption capacity of
the sorbents, it was found that, the main optimal
ratio of bentonite:coal was 1:2 at the
temperature of 950 °C for 45 min, and the
decarbonization degree of 19 %. Data of
decarbonization and activation of bentonite-

carbon granules in a muffle furnace at different
temperature is given in Table 5, where the
maximum of burning of composite granules with
an increased content of coal, i.e. with the ratio
B :C =1:3 it reaches 22-23 %, whereas in the
ratios 2 : 1 and 1 : 1 the burning degree is quite
low, due the amount of bentonite dominates over
the amount of coal.

Table 5. Decarbonization and activation of bentonite-carbon granules in a muffle furnace at different temperature

600 °C, 620 °C, 650 °C, 750 °C,
Time - 60 min Time - 80 min Time - 30 min Time - 45 min
N Ratio Initial initial initial initial Ash, av.
B:C  masl50g Ash,  [n2sS Ash, mass . Mass - Ash, %
remained, % 150 g, % 100 g, Ash, % 100 g, %
remained, remained, remained,
& g g g
1 2:1 130.8 12.8 124.7 16.8 78.6 21.4 74.1 25.9 19.2
2 1:1 120 20.8 120.4 19.7 80.8 19.2 79.4 20.6 20.0
3 1:2 114.5 23.6 117.5 21.6 75.7 243 81.0 19.0 22.1
4 1:3 124.6 17.0 127.5 15.0 76.5 235 72.4 27.6 20.7
5 I3 115.8 22.8 123.0 18.0 75.9 24.1 73.2 26.8 229
CaO

As can be seen from Fig. 3 (TG curves),
the decrease in the initial mass of bentonite
occurs over a certain time with increasing
temperature parameters (DTG curve). The
parallel downward TG and DTG curves show the
dominance of endothermic processes. The
primary decomposition of bentonite begins at a
temperature of 70 °C, and ends at 300 °C.
During this period of time (35 min), the weight
loss is 45 mg from 363.0 mg or 11 % of the total
mass. The loss is due to absorbed structural
water and other highly volatile impurities. In the
second stage of decomposition at a temperature
of 460 °C, the remaining mass of 338 mg
decreases to 325 mg, or 3.8 % of the initial mass.
At this stage, the mass decreases due to the
evaporation of carbonates, and other volatile
impurities that can decompose at these
temperatures. It took about 18 min. Total, the
decomposition of bentonite took about 58 min,
and the weight loss was 4 %. After this, the
decomposition process stopped and on a solid
carrier (bentonite), possibly stable metal oxides
remained.

Thus, the combination of the TG and
DTG curves of coal and bentonite are the same.
Endothermic reactions (the first peak) with the
primary evaporation of structural water and
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volatile organic substances occurred in the
temperature ranges from 70 to 300 °C. The
second peak was noted mainly after 300 °C,
where the coal burned completely, and stable
metal oxides remained in the bentonite
composition and in the clay carrier — bentonite.
By the thermogravimetric analysis of coal and
bentonite, optimal parameters of decarbonization
were defined — at 600 °C for 40 min and
activation at 950 °C for 45 min.
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Fig.3. TG and DTG curves for bentonite from the
Navbahor deposit
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The main parameters for the quality control
of the obtained granules are the determination of
sorption capacity, strength and regeneration
ability for further multiple applications.

At the present day, the soot, obtained after
the pyrolysis stage of methane from shop No. 6
of Navoiyazot, is a waste of production. Such
soot is released up to 1200 tons per a year. The
soot obtained in this way is mainly carbon.
Therefore, the use of carbon as a basis for
producing activated carbons is relevant. TG
curve of soot shows a splitting by an explosive
way. The mass of the sample increases with the
raise of temperature due to the conversion of
organic carbon compounds during combustion.
Herewith exothermic processes are noticed
within the temperatures from 180 to 510 °C.
Correspondingly, the maximum of the
exothermic curves is observed with increasing of
the sample mass (Fig. 4).

The beginning of endothermic processes is
noted within the temperatures from 520 to
820 °C. The maximum reduction in the mass of
soot occurs at a temperature of 830 to 980 °C
and is 40 %. Thus, the optimum parameter for
burning out organic compounds in the soot
composition is a temperature range from 520 to

1080 °C, where the maximum carbon burning up
to 75 % is observed.
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t: 2691.0 and 3050.4(s)
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Fig.4. TG and DTG curves for of soot after
methane pyrolysis

In Fig. 5, according to A.D. Smirnova [23],
the temperature parameters, at which burnout of
various types of compounds occur are detailed.
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Fig. 5. Schematic diagram of thermal regeneration processes of active coals (according to Smirnova A.D.) [23]

Thus, in the temperature range from 100 to
200 °C, mainly structured water evaporates, at
temperatures from 400 to 500 °C — wvolatile
compounds of nitrogen, carbon dioxide and
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carbon monoxide, and then burnout of aromatic
compounds starts at temperatures from 800 to
1000 °C.  Nonvolatile  organic  pollutants
decompose for 1-2 min when the coal is heated
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to 500-700 °C. This process is more effective
and faster in a neutral and weakly reducing
medium and is limited by the rate of heating of
the material. Increasing the temperature of the
sorbent heating to 700-1000 °C promotes the
restructuring of the secondary structure of carbon
of sorbate, stabilizes its properties, which
simplifies its reactivation, especially in cases of a
sorbate with a complex variable composition.
This phase of activated carbons treatment is also
advisable to implement in a medium with a low
reactivity. Otherwise, gasification of secondary
carbon, starting at 650-700 °C, should be
completed in 3-5 min at a temperature of no
higher than 1020-1070 °C in order to avoid
excessive graphitization of coal. The stage of the
sorbent treatment, which determines its basic
properties, is reactivation, i.e. the formation of a
new active surface by selective oxidation of the
secondary carbon of the sorbate and part of the
initial sorbent.

Thus, the results of the thermogravimetric
analysis of the raw materials of coal, bentonite
and soot are shown the practical possibility of
using coal and bentonite as initial materials for
the production of new sorbents. The situation
with soot is somewhat different, since the
maximum amount of technical carbon in its
composition does not give the maximum amount
of formed pores during the heat treatment
because of the soot contains no aromatic
compounds, the burning out of which contributes
to the formation of pores.

CONCLUSIONS

Thus, in this paper the possibility of
compatibility of the burning out parameters of
two different types of compounds — Angren coal
and bentonite from the Navbakhor deposit — is
shown in order to obtain new hybrid types of
sorbents that can be used for sewage treatment of
industrial enterprises with their recycling usage
in closed mode. The results of the
thermogravimetric analysis of the raw materials
of coal, bentonite and soot are shown the
practical possibility of using coal and bentonite
as an initial material for the production of new
sorbents. The situation with soot is somewhat
different, since the maximum amount of
technical carbon in its composition does not give
the maximum amount of formed pores during the
heat treatment because of the soot contains no
aromatic compounds, the burning out of which
contributes to the formation of pores.
Thermogravimetric analysis of soot after
methane pyrolysis has shown that the maximum
amount of carbon without the presence of a
clearly formed crystalline lattice, which is noted
in the composition of coal, does not allow
obtaining a certain porosity of the material. The
creation of a hybrid material based on bentonite
and soot will make it possible to obtain a sorbent
with less pronounced sorption properties than the
bentonite-coal composite.

BuBuenHs Ta nigdip BUXiZHUX MaTepiajiB
SIK MOKJIMBHX JIZKepeJ1 VISl O1eP:KaHHS COPOEHTIB

I.A. Taraes, C.Y. Typcynosa, JI.C. Anapiiiko

Hasoiticokuii 0eporcasnuii 2ipHuyutl incmumym

np. I'anaba, 170, Hasoi, 210100, Y36exucman
Inemumym ximii nogepxui im. O.0. Yyuixa Hayionanvnoi akademii nayx Yrpainu
eyn. I'enepana Haymoesa, 17, Kuis, 03164, Vkpaina, andriykolyuda@gmail.com

Y cmammi nagedeno eidomocmi npo niodip SUXIOHUX Mamepianie HA OCHO8I OeHmMOHImy, O0Yypoeo eyeinns i
MeXHIYHOT caxici 011 OMPUMaHHsa copbermis H08020 muny. OO0epIHCAHHA HOBUX eeKMUBHUX 8Y2INIbHUX COpOeHmi8 Ha
OCHO8I Micyeo20 AHepeHCbK020 8Y2inis, OOCHIONCeHHS IX KONOIOHO-XIMIUHUX [ aocopOyiuHux eracmusocmel, a
MAaKodiC NOWYK HOBUX obnacmell ix egheKmueHo20 NPAKMUUHO2O 3ACMOCYBANHA OISl OYUUWEHHS BUPOOHUYUX CIOKI8
XiMIYHOI ma memanypeitiHoi NpoOMUCTIOBOCMI CMAHOBIAMb GeIUKUU HAYKOBO-NPAKMUYHULL [HMepec i € Oyice
axmyanvuumu. CmeopenHs copbenmie 3 maKumu 61Acmu8oCmMAMY NO8'A3AHO 3 6EIUKUMU GUMPAMAaMU eHepzii, o
peanu3yemvpCs WIAXOM GUKOPUCIMAHHA CReYianbHO20 00NAOHAHHSA Ol mepmoobpodku mamepiany. Takum uunom,
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Mema O00CHiONHCeHHs NONA2ANA 8 MOMY, W00 3HAUMU CHOCOOU He MINbKU 3HUSUMU SUMPAMU HA SUPOOHUYMEO
AKMUBOBAHO20 8Y2iNIA 3 BUKOPUCAHHAM MICYeoi CUpOSUHU, a Ui NOBMOPHO BUKOPUCMOBY8AMU iX 3 HACMYNHOI
pezeHepayiero. /[na yboeo 6yau nposederi nonepeoHi 0OCHIOHNCeHHA N0 BUSHAYEHHIO DI3HUYI memnepamyp nio uac
mepmiuHoi Oexapbowizayii i axmueayii euxiowux mamepianie — Auepencvokoeo eyeinns, caxci 3 yexy Ne 6
AT «Hasoiazom» i 6eumonimy 3 pooosuwa Hasbaxop mepmocpasimempuynumu memodamu. Busiereno, wo
OCHOBHUM ONMUMATIbHUM CRIBBIOHOUIeHHAM benmonim/gyeinis oyno 1/2 npu memnepamypi 950 °C npomsiecom 45 xs,
de cmyninb Oexapbouizayii cmanoguna 19 %. OnmumansHum napamempom 01l GUSOPSHHS OPSAHIYHUX CHONYK 8
Komnosumi 3 cadcero € oianazon memnepamyp 6i0 520 0o 1080 °C, de cnocmepicaemvcsi MAKCUMATLHUL GUKUO
syeneyro 00 75 %. Iliosuwenns memnepamypu naepieanus copoenmy 0o 700—1000 °C cnpusic pecmpyxkmypusayii
B8MOPUHHOI CMPYKmMypu 8yeneyto, Cmabinizye 1020 61aCMUBOCHI, Wo CAPOWYE 1020 peakmueayito, ocooauso y
8UNAOKy copbenma 3i CKIAOHUM 3MIHHUM cKaadom. Tlokazana modciugicme cymicHOCMI napamempie GU2OPSHHA
080X pI3HUX Munie cnoayk — Auepencvkoeo 8yeinna i bewmornimy 3 pooosuwa Hasbaxop — 3 memoro ooepaicanus
HOBUX MUnNie 2iOpuUOHUX cOpOeHmiB, AKI MOMCHA BUKOPUCIOBY8AMU O/l OYUWEHHA CMIYHUX MEeXHOI02IYHUX 800
NPOMUCTIOBUX NIONPUEMCING 3 NOBMOPHUM IX BUKOPUCTNAHHAM 8 3AMKHYMOM) PeHCUMI.

Knrouosi crhosa: syeinoni adcopbenmu, Anepencoke yeinis, caxca, OeHmMoHim, mepmocpasiMempudHull aHani3

N3y4yeHnne u moa00p MCXOHBIX MATEPHATIOB
KaK BO3MOKHBIX MCTOYHHMKOB ISl IIOJIy4YeHHs COPOEHTOB

H.A. Taraes, C.Y. Typcynosa, JI.C. Angpuiiko

Hasouiickuil 2ocyoapcmeennblil 20pHblil UHCIMUMYM
np. I'anaba, 170, Hasou, 210100, ¥Y36exucman
Hucmumym xumuu nogepxnocmu um. A.A. Yyiika Hayuonanonoii akademuu nayx Yxpaumnol
ya. enepana Haymosa, 17, Kues, 03164, Yxkpauna, andriykolyuda@gmail.com

B cmamve npusedenvl ceedenus o nodbope UCXOOHBIX MAMePUaIo8 Ha OCHO8e OeHMOHUma, Oypozo yeis u
MEeXHUYECKOU canxcu Ol NOJYYeHus copbenmos Hoeo2o muna. Illonyuenue HOGbIX IPHEKMUBHBIX Y2ONbHBIX
COpOEHMO8 HA OCHOBE MECHIHbIX AHSPEHCKUX Yeilell, UCCIe008aHue UX KOMIOUOHO-XUMUYECKUX U A0COPOYUOHHBIX
CBOLCME, A MAKJICe U3bICKAHUE HO8bIX oOaacmeli ux 3(GeKkmusHo20 NpPaKmuyecKko20 npuMeHerus: Osl OYUCHKU
NPOU3600CHBEHHBIX CMOKO8 XUMUYECKOU U Memaiiypeuieckol npoOMbIUUIeHHOCU Npedcmasiaiom 00abuol
HAYYHO-NPAKMUYeCKUll unmepec u s6siomcest éecoMa akmyanvivimu. Coz0anue copbennos ¢ maKumu ceolUCmeamu
CA3AHO € OOMLUUMU  3AMPAMAMU  IHEPSUU, KOMOPbIE GbINOIHSIOMC € UCNOAb30BAHUEM  CNEYUATbHO20
0bopyoosanusi Onsi mepmoobpabomku mamepuana. Takum o6pazom, yeib UCCIEO08AHUL 3AKIIOYALACH 6 MOM,
umoObl Hatmu cnocobbl He MONLKO CHU3UMb 3aMpPaAmsl HA NPOU3BOOCHBO AKMUBUPOBAHHBIX Yelell ¢ 808leYeHueM
MAmMepuano8 Ha OCHOBe MECMHOZ0 Cblipbs, HO U NOSMOPHO UCHONb308AMb UX C nociedyiowel pezenepayueil. J{us
9mMo20  npedsapumenvHbvie UCCIEO08AHUS ONPEOeleHUss PA3HOCMU MeMnepamyp 80 GpeMs MepMu4eckou
0eKkapOOHU3aYUY U AKMUBAYUU UCXOOHBIX MAMEPUALO8 — AHSPEHCKO20 Vs, cadxcu uz yexa Ne 6 AO «Hasouazom» u
benmonuma c mecmopodicoenusi Hagbaxop oviiu nposedenvt mepmozpasumempuyeckumu memooamu. OOHapyiceHo,
YMO OCHOBHBIM ONMUMATLHLIM COOMHOWEeHUeM OeHmoHum/yeons owvino 1/2 npu memnepamype 950°C 6 meuenue
45 mun, 20e cmenenv Oexapbonusayuu cocmaeiina 19 %. Onmumanbheim napamempom Oisl  6bicOPAHUs
Op2aHuyecKux coeOuHeHull 8 Komnosume c caxceli asisiemcsa ouanaszon memnepamyp om 520 oo 1080 °C, 20e
Habmodaemcst MakCuMaibhvlll 6blOpoc yenepooa 00 75 %. Iloeviwenue memnepamypvl Hazpesa copbenma 00
700-1000 °C  cnocobcmeyem pecmpykmypuzayuu 6mMoOpUYHON CMPYKMYpul Y2iepood, cmaduiusupyem e2o
ceoUCmea, Ymo ynpouwjaem e2o peakxmuayuio, 0COOeHHO 8 ciyyae cOpOeHma co CIONCHLIM NEPEMEHHBIM COCABOM.
Tokaszana B603MOJICHOCb  COBMECMUMOCTNY  NAPAMEMPOE  BbI2OPAHUL  08YX PAZHBIX MUNOE COCOUHEHUN —
amepenckoeo yens u benmonuma ¢ mecmopodicoenuss Hagbaxop — ¢ yenvlo nonyuenus HOGbIX munog cubpuOHbix
COpOEHmMOo8, KOMopble MOJNCHO UCHONb308AMb OISl OYUCHKU CIMOYHLIX MEXHOIOSUYECKUX 600 HNPOMBIULICHHBIX
npeonpusmuil ¢ NOBMOPHLIM UX UCNOTLIOBAHUEM 8 3AMKHYIMOM pedicume.

Knrouesvle cnosa: yzonvhvie adcopbenmoi, Anepenckuil 6ypbiil y2ons, caxca, OeHmMoHum, mepmozpaguUMempuiecKull
amanu3z

440 ISSN 2079-1704. CPTS 2018. V. 9. N 4



Investigation and selection of initial materials as possible sources for obtaining sorbents
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