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MECHANICAL ACTIVATION OF NAVBAHORSK BENTONITE AND ITS TEXTURAL
AND ADSORPTION CHARACTERISTICS

Abstract. The article presents a method of purification of obtaining betonies clay for use in catalysis. It
was found that the cleaning process includes the stages of centrifugation, drying and mechanical activation.
Clay cleaning frees it from impurities and increases the proportion of the useful component - the sorption-
active mineral montmorillonite. The porosity of the BET method was determined (measurement of specific
surface area and porosity). The accuracy and standardization of the method for determining the adsorption
activity have been carried out. An exponential dependence of the adsorption activity on the weight of the
sample, (1.0 g), sorption time (35 min) and the equilibrium concentration of the dye solution (39 ml 0.15%)
were established. The physicochemical and textural properties of betonies clay for the use of catalysis have
been studied. It was found that bentonite clay for use in catalysis is a light gray powder, odorless, practically
insoluble in water and organic solvents, with a particle size of less than 0.3 mm. Control over the process
of mechanical activation of bentonite in terms of “adsorption activity” was carried out using methylene
blue dye. The results of the analysis of the adsorption activity of clay, obtained depending on the time of its
mechanical activation.

Key words: betonies clay, specific surface area, porosity, adsorption activity.

Introduction. Increasing the efficiency of use and development of the mineral resource base of betonies
clays in Uzbekistan is an urgent problem. Betonies clays are good inexpensive sorbents for various
substances, such as heavy metal ions [1], organic dyes [2]. The study of the physicochemical parameters of
clays of various deposits, activated by various acids, is devoted to a sufficient number of works [3-9]. Much
attention in the literature is paid to natural framework aluminosilicates, especially zeolites. These materials
have a negatively charged three-dimensional aluminosilicate framework. In the gaps of the framework, there
are hydrated positive ions of alkali metals, which compensate for the charge of the framework, and water
molecules. When zeolites are heated, water is released from them, and adsorption cavities are formed. The
areas of application of betonies clays will expand by imparting new properties to them as a result of various
types of activation [8—11]. One of the most effective types of exposure is acid treatment [5, 10—12]. According
to the nature and strength of the effect on the crystal structure of montmorillonites, acids can be divided into
three groups [13-15].

Adsorption and other properties of natural sorbents and their optimal activation conditions are determined
on the basis of a complex of physicochemical and adsorption-structural properties. The final stage of
laboratory tests is to establish the suitability of sorbents for a specific technological process. The activation and
modification of inorganic natural sorbents is carried out with the aim of a directed change in their properties.
There are a number of effective methods for chemical and physical modification of the surface and regulation
of the porosity of sorbents [14-16].

Physical methods of sorbent activation are reduced to sample processing in mills, vacuum drying, high
pressure and temperature, ultrasonic vibrations, radiation and high frequency current [17].

Materials and methods. On the basis of existing methods of clay purification [18-21], a technological
method of purification of mineral raw materials of betonies clay, applicable in laboratory conditions, has been
developed. The technique includes four stages: centrifugation, drying and mechanical processing [22-25].
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The efficiency of mechanical activation was monitored by observing the main parameters confirming the
change in the structure of the clay: the size and shape of particles in electron micrographs, and the indicators
of adsorption activity.

Centrifugation was carried out for 5 minutes at a centrifuge operating mode of 3000 rpm. Drying of
clay was carried out in a dry heat oven at a temperature of 130°C for 190 minutes. The result is a clay with
a particle size of 1-30 mm. The specified drying standards are established in a practical way as the most
effective. Mechanical processing was carried out in a ball mill, followed by control of the shape, particle size
and adsorption activity. It has been experimentally established that the optimal mechanical activation time is
90 minutes. The working hypothesis of mechanical activation for 90 minutes is based on the fact that with an
increase in the processing time, an increase in the specific surface occurs, as well as a change in the shape of
the solid and the accumulation of defects on its surface.

Fig 1. Micrograph of the initial clay sample (a) and after 30 minutes of mechanical activation (b)

a 0

Fig 3. Micrograph of a clay sample after 90 minutes (a) and after 100 minutes (b) mechanical activation
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Results. Figure 1 shows the initial sample with an average size of 10-30 microns; the amount of the
specified fraction is 54%, the amount of the fraction with a particle size of 25-35 pm. After 30 minutes of
mechanical activation, the number of particles with an average size of 9-13 microns increases to 53%, the
number of particles with a size of 15-30 microns decreases to 30%.

After 40 minutes of mechanical activation, a further decrease in clay particles occurs, elements with an
uneven surface of 10-30 um appear, an increase in the amount of this fraction from 34% to 84% is observed
(Fig. 2). After 80 minutes of mechanical activation (Fig. 2), particles with a size of 1-4 microns appear,
particles with a size of 33-53 microns disappear. The number of particles with a size of 8-10 microns and
13-30 microns is 49% and 34%, respectively. The number of elements with an uneven surface increases.
Sticking of small plate elements is observed. After 90 minutes of mechanical activation (Fig. 3), the content
of the fine fraction (3-5 pm) increases from 39% to 84%, the amount of the 8-10 pm fraction decreases
from 49% to 33%, and fractions larger than 30 pm disappear. In this case, the maximum number of particles
with uneven edges and defects on the surface is observed. The aggregation of particles increases. After 100
minutes of mechanical activation, the fractional picture, in comparison with the previous one (after 90 minutes
of mechanical activation), changes little. The particles are aggregated and enlarged. Based on the above,
the calculation of the particle size distribution was carried out depending on the duration of mechanical
activation, presented in Table 1. As follows from the table, the sizes of clay particles decrease from 50 um
(after 30 minutes of mechanical activation) to 3-5 um (after 100 minutes of mechanical activation) activation).
After 40 minutes, the elements stick together. After 90 minutes, the maximum number of lamellar elements
and particles with ragged edges and defects on the surface is recorded. Clay processing for more than 90
minutes is impractical due to increased energy consumption. Thus, the most favorable is the 90-minute mode
of mechanical activation.

Table 1. Changes in the particle size of the studied clay sample depending on the duration of its processing

Processing time, minutes Particle size, pm
3-5 | 510 | 1020 | 10-30 | 30-50 |  More than 50
Fraction content,%
Without processing - 19 51 34 8.5 1.5
5 - 49 33 15 5 -
15 - 39 80 9 4 -
30 39 49 31 3 - -
90 83 31 8 - - -
80 85 30 5 - - -
mr/r

70 1

60

50 -

40 -

30+ —o— A/icopOuMOHHASA

20 - AKTUBHOCTDH

10 1

0 I L] 1 T T 1
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Fig. 4. Dynamics of changes in adsorption activity depending on the time of mechanical activation.

Control over the process of mechanical activation of bentonite in terms of “adsorption activity” was
carried out using methylene blue dye. The results of the analysis of the adsorption activity of clay, obtained
depending on the time of its mechanical activation, are shown in Figure 4.

As follows from the diagram, the maximum adsorption activity observed in samples that have been
machined for 90 and 100 minutes. In our opinion, the most optimal mechanical activation time is 90 minutes.
Clay processing for more than 90 minutes is impractical due to increased energy consumption.
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Discussion. Sorption of methylene blue occurs due to the isomorphic substitution of atoms with the lowest
valence in the tetrahedral layers of the crystal lattice structure of clay minerals. The number of active adsorbed
centers depends on the structural features of the crystal lattice of clay minerals. The connection of methylene
blue with the active adsorbed center occurs through its amino group or the central nitrogen atom. These
processes are accompanied by a change in the color of the reagent used. The color of the clay after cleaning
according to our method changes: the shade characteristic of the mineral montmorillonite becomes more
pronounced. This allows us to assume that the proportion of the sorption-active mineral montmorillonite in
the clay composition increases after its purification and enrichment. The study of the spatial structure showed
that morphologically betonies consist of symmetric equated particles with an average particle size of 3-5
microns, which characterizes it as a mineral raw material with a high specific surface. Based on the energy
dispersive spectrum, the chemical composition of Navbakhor betonies was determined, presented in Table 2.

Table 2. Chemical composition of betonies clays of the Navbakhor deposit

Name The content of oxides, (the masses %)
SiO, |TiO, |ALO, |Fe, O, IMgO [CaO [Na,O |[K,O |P,O, [SO, [FeO |ppp
Alkaline bentonite clay 59,91 10,35 | 13,89 | 5,10 | 1,94 | 0,49 | 1,53 | 1,95] 043|095 | ---- | 1891
Carbonate - palygorskite | 48,99 | ---- | 9,83 -—— | 3,94 {10,09| --—-- | 1,80 | 1,99 | -——- | 3,41 | 34,33
clay
Alkaline earth clay 58,331 0,81 | 13,58 | 8,50 | 3,98 | 0,89 | 0,99 | 3,30 | 0,93 | 0,49 | ---- | 14,08

According to the standards of the International Union of Theoretical and Applied Chemistry, the study of
the specific surface area and porosity is mandatory when studying sorbents, since it allows you to identify a
clay sample with the most optimal adsorption characteristics. Adsorption is determined by the presence of
pores in the test sample. Pores with a diameter less than 0.4 nm are called submicropores, 0.4-3 nm in size
- micro pores, 3-50 nm - micro pores, with a diameter of more than 50 nm - macro pores. Macropores act as
channels for the penetration of substances into the sorbent. Mesopores are much smaller than macrospores;
their radius of curvature is from 3 to 50 nm, which is much larger than the dimensions of the adsorbed
molecules. Filling the volume of these pores is already possible by the method of capillary condensation. At
pressures below the corresponding capillary condensation, adsorption occurs on the mesopore surface. Micro
pores are filled with volumetric filling. Table 3 shows the texture and adsorption characteristics of betonies
clay.

Table 3. Textural and adsorption characteristics of bentonite clay

Ne Name index
1 |Main faction Less than 0.1 mm - 95%
2 |Maximum bulk density, g/cm? 0.935
3 | Adsorption activity, bentonite, g 88.0+0,3
4 | Cation exchange capacity, bentonite, eq 31.4
5 | Specific surface area according to the single-point BET method, sm?/g 58.5
6 | Specific surface area according to the BET five-point method, sm*/g 58.5
7 |Pore volume at pressure P/P, = 0.99, cm’/g 0.089
8 | Average pore size, nm 4.9

From table 3 it follows that betonies is a fine crystalline powder of medium weight with satisfactory
flow characteristics. The use of betonies powder in catalysis can be difficult. According to its adsorption
characteristics, betonies is combined micro-macro-micro porous adsorbents with a predominance of
mesopores. Since the specific surface area is an average characteristic of the size of internal pores, its high
indicator is due to the average pore size, which in betonies clay is 4.9 nm.

In order to standardize the method for determining the adsorption activity, the optimal conditions were
selected according to the following indicators: the weight of the sample of the sorbent; sorption time; the
volume or equilibrium concentration of the dye solution. Nine studies were conducted for each indicator. The
results are shown in Table 4.
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Table 4. The results of the quantitative determination of the adsorption activity of betonies clay according
to the following parameters: weight of the sorbent sample, sorption time, volume or equilibrium concentration
of the dye solution

Sample no. 1 3 3 4 5 8 9 9 9
m*, g 0.4 0,5 0,8 0,9 0,9 0,9 1,0 1,1 1,3
t, min 30
V, ml 35
A, betonies 81,9 81,9 81,9 83,0 83,0 59,9 59,3 58,0 53,1
Sample no. 10 11 13 13 14 15 18 19 19
m', g 0,9+0,003
t, min 3 |5 [10 |15 [30 [35 [30 [35 |40
V, ml 35
A, betonies  [5,9 13,3 39,9 49,1 83,0 83,1 83,0 83,3 83,3
Sample no. 19 30 31 33 33 34 35 38 39
m’, g 0,9
t, min 30
V, ml 15 30 35 30 35 40 90 50 55
A, betonies 31,3 35 44,9 55,3 83,0 83,1 83,1 83,3 83,1

As shown by the tabular data, an increase in the weight of a sample of betonies clay at the same sorption
time and a constant volume of the dye solution leads to a decrease in the fixation of the adsorption activity of
betonies. Increasing the sorption time or volume of methylene blue dye does not change the adsorption activity
reading. A decrease in the sorption time or the volume of methylene blue dye leads to incomplete adsorption
and a decrease in the adsorption activity index. Thus, according to the results of the conducted studies, an
exponential dependence of the adsorption activity on the weight of the sample, the sorption time and the
equilibrium concentration of the dye solution was established, which confirmed the advisability of choosing
the correspondence of the sample (0.9 g), the sorption time (30 min) and the equilibrium concentration of the
dye solution (35 ml 0.15%). Betonies was standardized according to the following parameters: description,
pH of the aqueous suspension, weight loss on drying, adsorption activity, cat ion exchange capacity, heavy
metals (arsenic), specific surface area, volume and average pore size. The obtained indicators are presented
in table 5.

Thus, bentonite is a light gray powder, odorless, practically insoluble in water and organic solvents,
the pH of the suspension (5 in 100) is 9.1-9.9. The weakly alkaline nature of the suspension is explained
by the presence of alkaline earth and alkali metals in the clay composition. According to the adsorption
characteristics, this is a combined meso-macro-microporous adsorbent, the specific surface of which is 54.5
m’/g, the pore volume is 0.085 cm?/g, the average pore size is 4.9 nm, the adsorption activity for methylene
blue is 83.0 betonies, g. According to its technological characteristics, it is a finely dispersed medium-weight
powder with an average flow ability index.

Table 5. Indicators of the quality of betonies clay

# Characteristics Bentonite clay

1 | Description Light gray powder, odorless, practically
insoluble in water and organic solvents

2 | pH of a suspension (5 in 100) in water 9.1-9.9

3 | Weight loss on drying, % 88.0+0,3

4 | Adsorption activity, bentonite, g 83.0+0,3

5 |Cation exchange capacity, bentonite, eq 19.4

6 | Arsenic Absent

7 | The ratio of the elements Si*" and AI** 3:1

8 | Specific surface area according to the BET five-point method, m?/g 54,5£3,0

9 | Pore volume at pressure P/P = 0.99, cm’/g 0.085+0.005

10 | Average pore size, nm 4.9

Analysis of derivatographic curves of betonies lines (Fig. 5) shows images of TG - thermal logarithmic
gravimetric line, where a decrease in the initial mass of betonies is noted for a certain time, and DTG -
differential thermal gravimetry shows a line of temperature parameters change.
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The primary decomposition of betonies began at 90°C and ended at 300°C. The loss was due to absorbed
structural water and other volatile impurities.
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Figure 5. Derivatogram of bentonite from the Navbakhor field

At the second stage of decomposition at a temperature of 480°C, the remaining mass of 339 bentonite is
reduced to 335 bentonite, or 3.9% of the original mass. At this stage, the decrease in mass occurs due to the
evaporation of carbonates and other volatile impurities that can decompose at given temperatures. This took
about 19 minutes. In total, the decomposition of bentonite took about 59 minutes, and the weight loss was
14% in total.

Conclusion. After that, the decomposition process stopped, and stable metal oxides may have remained
on the solid support (betonies). Thus, when the derivatographic lines of coal and betonies were combined,
they, in principle, turned out to be the same. In the process of derivatographic analysis of coal and betonies,
the optimal parameters of decarburization were established: 800°C for 40 min and activation at 950°C for 90
min. The main parameters for further checking the quality of the obtained granules are the establishment of
the sorption capacity, strength and the ability to regenerate for further repeated use.

One of the main properties of betonies, which is decisive for its use in industry, is the ability to swell, that
is, the ability to absorb water. In almost all areas of application, betonies is used in ground form.

The chemical composition of the considered betonies has been determined. It has been established that
the particles of the montmorillonite mineral have sizes of 1.0-0.3 pm and more, with a thickness of 0.001-
0.03 um. The shape of the particles is poorly expressed, rarely hexagonal, and tends to form aggregates of
particles. The data of thermo gravimetric studies were obtained and the temperature ranges of structural
transformations and destruction of betonies clays of the deposits under consideration were established.
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HABBAXOPJIBIK BEHTOHUTTIH MEXAHUKAJIBIK AKTUBTEHYI ’KOHE OHBbIH
K¥PbLJIBIMbI MEH AJCOPBIUSAJIBIK CUTIATTAMAJIAPBI

AnHoTauus. Makamana KaTanm3ae KoJNIaHy YImiH OCHTOHHUT Ca3bIH alyIdbIH Ta3apTy 9dici KeNTipiIreH.
Tazapty yzaepici neHTpudyTanay, KeNTipy *XoHE MEXaHWKAIBIK aKTHUBTCHIIPY KEe3CHICPIH KaMTHUTHIHIBIFHI
anpIKTaNAbl. Cas3/ibl Ta3apTy OHBI KOCHAJap/aH Ta3apTajibl KOHE Maiiaibl KOMIIOHEHTTIH - COPOIHSIIBIK-
OenceH i MUHEPAT MOHTMOPHIUTIOHUT YIIECiH apTThIpaasl. 3epTrey HoTmwkeciHae BET omiciHiH KeyeKTiTiri
(MEHTITIKTI OETTIK aymaHbl MEH KEYEKTUIITIH OJIIIey) aHBIKTAIIbl. AXCOPOIUSIBIK OCICCHAUTIKTI aHBIKTaY
OMICIHIH AONIIITI MECH CTAaHIAPTTATYHI )KY3€Te ACHIPBIIIBI. AICOPOIMSITBIK OCIICEHIITIKTIH YITiHIH caMaFbIHa
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(1,0 1), copOumst yakpIThiHa (35 MHH) KOHE OOSFBINI €pPITIHIICIHIH Tene-TeHAIK KOHIeHTpalusichiHa (39
M 0,15%) SKCTOHEHIMANABI TOYEIAUIITT aHBIKTAIIbl. BEHTOHWT Ca3bIHBIH KaTajw3/di KOIJaHy YIIiH
(bu3nKa-XMMHUSIIBIK KOHE TEKCTYpallblK KacweTTepi 3eprrenii. Karanusae kongaHyra apHajiraH OCHTOHHUT
OaNMIBIFBIHBIH aKIIBUT CYp, HMiCi KOK YHTAaK €KeHi, iC KY3iHJe Cyla >KOHE OpraHWKaJBIK epiTKIITepe
epiMenTiHi, Oenmekrepiniy Meepi 0,3 MM-JeH acCaNTHIHBIFBI aHBIKTAJIBL.

CopOeHTTi aKTUBTEHIIPYAIH (PU3MKANBIK 9IICTEepl AuipMEHIEpAe YITiHI OHeyTre, BaKyyMIIBIK KENTipyre,
JKOFAPbI KbICBIM MCH TEMITEpaTypara, YIbTPaIbIOBICTHIK TepOeTicTepre, CoyIeIeHYyTe dKOHE JKOFaPhI JKULTIKTET1
TOKKa JICHIH a3asapl. «AJCOPOLUSIIBIK OSIICEHAITIK» TYPFBICHIHAH OCHTOHUTTIH MEXaHHUKAJBIK aKTHBTEHY
MPOIIeCiH OaKblUIay METHICH KOK OOSybIH KOJIJIAHY apKbUIbI XKY3€re achIpblULIbl. MeXaHHKAIBIK AaKTHBTECHY
YaKbIThIHA OaJIAHBICTHI AIBIHFAH Ca3/IbIH aJICOPONUSIIBIK OSIICEHIUTITIH Tal1ay HOTKeIepi KOPCEeTU .

Tyiinai ce3mep: OCHTOHHT OAaNIIBIKTAPhl, MEHIIIKTI OETIHIH aymaHbl, KEYeKTiNiri, aJcopOIHsIIBIK
OeJICEeH LTI,
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MEXAHUYECKAS AKTUBAIIUA HABBAXOPCKOI'O BEHTOHUTA U ET'O
TEKCTYPHBIE U AJCOPBIIMOHHBIE XAPAKTEPUCTHUKHU

AnHoTtamus. B crarbe mpeacTaBiIeHa METONWKA OYHUCTKU TIONYYCHUS OCSHTOHWUTOBOW TIIMHBI IS
MPUMEHEHHUS] B KaTaju3e. YCTAHOBJIECHO, YTO IMPOLECC OYMCTKM BKIIOYACT CTaJud LEHTPU(QYTHMPOBAHMS,
CYIIKM M MEXaHWYeCKOW akTuBauuu. OUMCTKAa IIIMHBI OCBOOOXKAAET €€ OT NMpHUMECEil M MOBBIMIACT IOJI0
MOJIE3HOTO0 KOMIIOHEHTA — COPOLIMOHHO-aKTHBHOTO MUHEpasia MOHTMOpWIIOHUTA. OnpesiesieHa moprucToCcTh
metona BET (u3amepeHue yaenbHOM TUTOIMIAIM TOBEPXHOCTH U TOPUCTOCTH). [IpoBeieHa OlleHKa TOYHOCTH
W CTaHAapTU3alMsa METoJa ONpeleNieHHs aJCcOPOUMOHHON aKTUBHOCTH. YCTaHOBJICHA HKCIIOHECHIMAJIbHAS
3aBHCHMOCTH aJCOPOIMOHHON aKTHBHOCTH OT Macchl HaBeckd, (1,0 T), Bpemenu copOruu (35 MUH) u
paBHOBECHOH KoHLEHTpauuu pactBopa kpacurens (39 mun 0,15%). M3yuensl (u3MKO-XHUMHUYECKUE H
TEKCTypHBIC CBOWCTBA OCHTOHMTOBOM TJIMHBI JUIsl MPUMEHEHHUS KaTaln3a. YCTAaHOBJICHO, YTO OCHTOHUTOBAsS
IJIMHA IS IPUMEHEHHUsI B KaTalM3e MpPEeICTaBlsieT cOOOM MOPOIIOK CBETIO-CEpPOro IiBera, Oe3 3araxa,
MPAKTHYECKN HE PACTBOPUMBIN B BOJC U B OPraHMYECKUX PACTBOPHUTENAX, C pazMepoM uactuil MeHee 0,3
MM. [lenbro paboThI SBIsIETCS UCCIIEAOBAHUE TEKCTYPHBIX U aJICOPOIIMOHHBIX XapaKTEPUCTHK OEHTOHUTOBOM
rvHBL. KOHTpOIb Ha/i MpoleccoM MEeXaHWYeCKOH aKTHBAlMKM OCHTOHUT IO MTOKA3aTelo «aJICOPOIMOHHAS
AKTUBHOCTB» IPOBOJAMIM C HCIOJIB30BAHUEM KpPACUTENI METHIEHOBOTO CHHero. PesynbraThl aHammza
aJICOpPOITMOHHOM aKTHBHOCTH TJIHHBI, TIOJY4Y€HHBIE B 3aBUCUMOCTH OT BPEMEHU €€ MEXaHU4YEeCKON aKTHBAIUH.

KuaroueBbie ci10Ba: OEHTOHUTOBAS IIIHHA, Y/IEIbHAS TUIOIIA][h TOBEPXHOCTH, TOPUCTOCTb, a7ICOPOIIMOHHAS
AKTUBHOCTb.

Information about authors:
Khamroyev J.Kh. — Samarkand Medical Institute, Uzbekistan; j Xamroyev 1986(@gmail.com; http://
orcid.org/0000-0002-5583-0920;,
Akmalaiuly K. — Kazakh National Research Technical University named after K.I. Spayed (strayed
University), Almaty, Kazakhstan; kakmalaev@mail.ru; https://orcid.org/0000-0002-9796-8813,;
Fayzullayev N. — Samarkand Medical Institute, Uzbekistan; fayzullayev72@inbox.ru; http://orcid.
org/0000-0001-5838-3743.

REFERENCES
[1] Tagaev L.A., Ochilova S.K., Dzhamalov A.K. Characteristics of new benotonite-coal sorbents //
Collection of articles of the XI international scientific and practical competition // Best student article. -
Penza, 3019. - pp. 33-39.
[2] Dudina S.N. Investigation of the mechanism of activation of clays by electromagnetic action //
Scientific Bulletin of BelSU. Ser. “Natural Sciences”. - 2011. - No. 9 (104). Issue 15. - S. 110-113.
[3] Moiseenko T.I. Scattered elements in surface waters of the land: technophilicity, bioaccumulation and

173



NEWS ofthe Academy of Sciences of the Republic of Kazakhstan

ecotoxicology. / T.I Moiseenko, L.P. Kudryavtseva and others; M.: Nauka, 2006. —61 p.

[4] Boev V.M. Lead contamination of some environmental objects / V.M. Boev, S.I. Krasikov, L.P.
Voronkova, L.A. Chesnokov, V.N. Averyanov, S.A. Kuzmin // Hygiene and sanitation -2004.-Ne1.-C.25-28.

[5] Akmalaiuly K., Fayzullayev N. Heterogeneo-catalytic synthesis of vinyl chloride and chloroprene
from acetylene // Of the national academy of sciences of the republic of Kazakhstan series of chemistry and
technology, (2020), Volume 5, Number 443 (2020), 6 — 13. https://doi.org/10.32014/2020.2518-1491.74.

[6] Report on the state and protection of the environment of the Saratov region in 2014 — Saratov, 2015.
— 244 p.

[7] Report on the state and protection of the environment of the Saratov region in 2015 — Saratov, 2016.
— 248 p.

[8] Ecology of waste water treatment by physical and chemical methods / NS. Serpokrylov, E.V. Wilson,
S.V. Getmantsev, A.A. Marochkin. — M: ASV, 2009. — 264 p.

[9] Bergaya F., Theng B.K.G., Lagaly G. Developments in Clay Science. V. 1. Handbook of Clay Science.
Amsterdam: Elsevier Science, 2006.1224 pp.

[10] Perelomov L.V., Lagunova N.L., Perelomova I.V., Syundyukova K.V., Khasaya D.A. Adsorption of
lead by sodium bentonite and bentonite modified with aluminum hydroxide in the presence of organic acids
/I 1zvestiya TulGU. Technical science. 2013. No. 6. Part 2, pp. 238-245.

[11] Wei J., Zhuc, et al. Simultaneous sorption of crystal violet and 2-naphthol to bentonite with different
CECs // Journal of Hazardous Materials. 2009. Vol. 166. P. 195-199.

[12] Orazova S.S., Belov V.M., Evstigneev V.V. Effectiveness of using natural sorbents of eastern
Kazakhstan in water purification from ions of heavy metals (Cu2 +) // Bulletin of the Tomsk Polytechnic
University. 2008. T. 311, No. 2. S. 150-152.

[13] Ramazanov A.Sh., Esmail G.K., Sveshnikova D.A. Kinetics and thermodynamics of sorption of
heavy metal ions on montmorillonite-containing clay // Sorption and chromatographic processes. 2015. T.
15, No. 5. S. 682 — 682.

[14] Fedorin R.P., Khramchenkov M.G. Swelling of clays and filtration of solutions in clays // Scientific
notes of Kazan State University. 2010. T. 152, No. 1. S. 235-243.

[15] Sokolova T.A., Dronova T.Ya., Tolpeshta I.I. Clay minerals in soils: a textbook. Tula: Grif and K,
2005.336 p.

[16] Sokolova T.A., Trofimov S.Ya. Sorption properties of soils. Adsorption. Cation exchange: a textbook
on some chapters of soil chemistry. Tula: Grif and K, 2009.182 p.

[17] Stathi P., Papadas I.T., Tselepidou A., Deligiannakis Y. Heavy-metal uptake by a high cation-exchange-
capacity montmorillonite: the role of permanent charge sites / Global NEST Journal. 2010. Vol. 12, no. 3. P.
248-255.

[18] Bobomurodova S.Y., Fayzullaev N.I., Usmanova K.A. Catalytic aromatization of oil satellite gases //
International Journal of Advanced Science and Technology, 2020, 29 (5), pp. 3031-3039.

[19] Fayzullaev N.I., Bobomurodova S.Y., Avalboev G.A. Catalytic change of C1-C4-alkanes //
International Journal of Control and Automation, 2020, 13 (2), pp. 828—835.

[20] Mamadoliev LI., Fayzullaev N.I., Khalikov K.M. Synthesis of high silicon of zeolites and their
sorption properties // International Journal of Control and Automation, 2020, 13 (2), pp. 803-809.

[21] Mamadoliev LI, Fayzullaev N.I. Optimization of the activation conditions of high silicon zeolite //
International Journal of Advanced Science and Technology, 2020, 29 (3), pp. 6808-6813.

[22] Omanov B.S., Fayzullaev N.I., Musulmonov N.K., Xatamova M.S., Asrorov D.A. Optimization of
vinyl acetate synthesis process // International Journal of Control and Automation, 2020, 13 (1), pp. 231-238.

[23] Fayzullaev N.I., Bobomurodova S.Y., Xolmuminova D.A. // Physico-chemical and texture
characteristics of Zn-Zr / VKTS catalyst. Journal of Critical Reviews, 2020, 8 (8), pp. 918-920.

[24] Bobomurodova S.Y., Fayzullaev N.I., Usmanova K.A. Catalytic aromatization of oil satellite gases //
International Journal of Advanced Science and Technology, 3030, 39 (5), pp. 3031-3039.

[25] Fayzullaev N.I., Bobomurodova S.Y., Avalboev G.A. Catalytic change of C1-C4-alkanes //
International Journal of Control and Automation, 3030, 13 (3), pp. 939-935.

174



CONTENTS

Absametov M.K., Itemen N.M., Murtazin Ye.Zh., Zhexembayev E.Sh., Toktaganov T.Sh.
FEATURES OF THE ISOTOPIC COMPOSITION OF GROUNDWATER IN THE MANGYSTAU
REGION . ...ttt sttt sttt h e e bbbt et e e bt e et e s e e s a e et e s e saeeaeesnene st 6

Akimbek G.A., Aliyarov B.K., Badaker V.C., Akimbekova Sh.A.
METHODOLOGY AND EXPERIMENTAL SETUP FOR THE STUDY OF RELATIVE
ABRASIVENESS OF BULK SOLIDS.......oooitiitiieiieete ettt stestestesresaessaesssessaesssesssesssesssesssssssesssessss 14

Baibolov K., Artykbaev D., Aldiyarov Zh., Karshyga G.
EXPERIMENTAL INVESTIGATIONS OF THE COARSE-GRAINED SOIL IN THE DAM
OF THE PSKEM HEP.......cociiiiiiiiiiiii et st 21

Bolatova A., Kuttybayev A., Kainazarov A., Hryhoriev Yu., Lutsenko S.
USE OF MINING AND METALLURGICAL WASTE AS A BACKFILL OF WORKED-OUT
SPACES. ...ttt ettt h ettt bt h st h e bttt et a et eae 33

Hajiyeva G.N., Hajiyeva A.Z., Dadashova Kh.D.
IMPACT OF URBAN LANDSCAPE POLLUTION ON HUMAN HEALTH.........cccccceiininiiininicienns 39

Hayitov O.G., Zokirov R.T., Agzamov O.0., Gafurov Sh.O., Umirzoqov A.A.

CLASSIFICATION OF HYDROCARBON DEPOSITS IN THE SOUTH-EASTERN PART

OF THE BUKHARA-KHIVA REGION, JUSTIFICATION OF ITS METHODOLOGY AND

ANALYSIS OF THE RESULTS ...ttt sttt 46

Kabylbekov K.A., Abdrakhmanova Kh.K., Kuatbekova R.A., Makhanov T.S., Urmashev B.
COMPUTER SIMULATION OF RADIONUCLIDE ISOTOPE SEPARATION USED
IN NUCLEAR ENERGY AND MEDICINE........ccooiiiiiiieeit ettt e 53

Kassenov A.Zh., Abishev K.K., Absadykov B.N., Yessaulkov V.S., Bolatova A.B.
ANALYSIS AND JUSTIFICATION OF THE LAYOUT OF A MULTIPURPOSE MACHINE FOR
THE DEVELOPMENT OF MINERAL DEPOSITS......ooootiiie et 63

Kaumetova D.S., Koizhanova A.K., Toktar.G., Magomedov D.R., Abdyldaev N.N.
STUDY OF THE FINELY-DISPERSED GOLD RECOVERY PARAMETERS........ccccoiiiiiiiiiieee, 69

Rakhmanova S.N., Umirova G.K., Ablessenova Z.N.
STUDY OF THE GREATER KARATAU’S SOUTH-WEST BY RANGE OF GEOPHYSICAL SURVEYS
IN SEARCH OF THE CRUST-KARST TYPE POLYMETALLIC MINERALISATION.........cccceevveennenne. 76

Oitseva T.A., D'yachkov B.A., Kuzmina O.N., Bissatova A.Y., Ageyeva O.V.
LI-BEARING PEGMATITES OF THE KALBA-NARYM METALLOGENIC ZONE
(EAST KAZAKHSTAN): MINERAL POTENTIAL AND EXPLORATION CRITERIA..........cecvervrennene 83

Sarmurzina R.G., Boiko G.I., Lyubchenko N.P., Karabalin U.S., Demeubayeva N.S.
ALLOYS FOR THE PRODUCTION OF HYDROGEN AND ACTIVE ALUMINUM OXIDE.................. 91

Suleyev D.K., Uzbekov N.B., Sadykova A.B.
MODERN APPROACHES TO SEISMIC HAZARD ASSESSMENT OF THE TERRITORY
OF KAZAKHSTAN. ..ttt ettt ettt b e e h et e et e s e e st e e e et e es e et et e ebeesteseeneeneeneeneeane 99

Temirbekova M.N., Temirbekov N.M., Wojcik W., Aliyarova M.B., Elemanova A.A.
THE USE OF ORGANIC FRACTION OF SOLID HOUSEHOLD WASTE TO GENERATE ETHANOL
AND BIOGAS USING A SIMULATION MODEL......cccccciiiiiiiiiniiieniceeeseeese e 105



Tulegulov A.D., Yergaliyev D.S., Bazhaev N.A., Keribayeva T.B., Akishev K.M.
METHODS FOR IMPROVING PROCESS AUTOMATION IN THE MINING INDUSTRY................... 115

Tulemisova G., Abdinov R., Amangosova A., Batyrbaeva G.
STUDY OF THE BOTTOM SEDIMENTS OF RESERVOIRS OF URAL-CASPIAN BASIN................. 126

Turgazinov I.K. Mukanov D.B.
ANALYSIS OF FLUID FILTRATION MECHANISMS IN FRACTURED RESERVOIRS...................... 135

Uakhitova B., Ramatullaeva L.I., Imangazin M.K., Taizhigitova M.M., Uakhitov R.U.
ANALYSIS OF THE LEVEL OF OCCUPATIONAL INJURIES ON THE EXAMPLE
OF AN INDUSTRIAL ENTERPRISE OF A METALLURGICAL CLUSTER.......cccceviiiiiieeieeieeene 145

Yurii Feshchuk, Vadym Nizhnyk, Valeriia Nekora, Oleksandr Teslenko
IMPROVING THE SYSTEM FOR RESPONDING TO FIRE IN AREAS CONTAMINATED
BY THE CHERNOBYL DISASTER ...ttt ettt et etesveesiee e aaeeenseesnseesnseesnneeens 152

Sherov A.K., Myrzakhmet B., Sherov K.T., Absadykov B.N., Sikhimbayev M.R.
METHOD FOR SELECTING THE LOCATION OF THE CLEARANCE FIELDS OF THE LANDING
SURFACES OF GEAR PUMP PARTS WITH A BIAXIAL CONNECTION.......ccceevvrierierienienienienenns 159

Khamroyev J.Kh., Akmalaiuly K., Fayzullayev N.
MECHANICAL ACTIVATION OF NAVBAHORSK BENTONITE AND ITS TEXTURAL
AND ADSORPTION CHARACTERISTICS......coiiiiiiiit ettt 167

Zhurinov M.Zh., Teltayev B.B., Aitbayev K.A., Loprencipe G., Tileu K.B.

MODELING OF NON-STATIONARY TEMPERATURE MODE OF A MULTI-LAYER
ROAD STRUCTURE........ooiiiiiiete ettt ettt st s s 175

182



Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication see http://www.
elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.com/postingpolicy),
that it is not under consideration for publication elsewhere, that its publication is approved by all authors and
tacitly or explicitly by the responsible authorities where the work was carried out, and that, if accepted, it will
not be published elsewhere in the same form, in English or in any other language, including electronically
without the written consent of the copyright-holder. In particular, translations into English of papers already
published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE), and
follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct (http://publicationethics.org/
files/u2/New_Code.pdf). To verify originality, your article may be checked by the Cross Check originality
detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works which
are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen in such a
way that there is no conflict of interests with respect to the research, the authors and/or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote publication
of corrections, clarifications, retractions and apologies when needed. The acceptance of a paper automatically
implies the copyright transfer to the National Academy of Sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor and
safeguard publishing ethics.

[TpaBuna oopmiieHHs CTaThH ISl MyONHMKALMK B )KypHaJle CMOTPETh Ha calTax:

www:nauka-nanrk.kz

http://www.geolog-technical.kz/index.php/en/

ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)

Penaxroper: M.C. Axmemosa, A. Bomanxwizwi, /[.C. Anenos, PJK. Mpsabaesa
Bepctka na xommnetotepe 1./ /Kadwviparnosa

ITonnucano B mevars 14.02.2022.
®opmar 60x881/8. bymara odcernas. [leuars — puzorpad.
11,5 .. Tupax 300. 3akas 1.

Hayuonanvnas akademus nayx PK
050010, Anmamuwr, ya. Lllesyenxo, 28, m. 272-13-19





