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NAS RK is pleased to announce that News of NAS RK. Series of chemistry and technologies
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics to be
accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts
& Humanities Citation Index. The quality and depth of content Web of Science offers to researchers,
authors, publishers, and institutions sets it apart from other research databases. The inclusion of
News of NAS RK. Series of chemistry and technologies in the Emerging Sources Citation Index
demonstrates our dedication to providing the most relevant and influential content of chemical
sciences to our community.

KasakcmaH Pecriybniukacbl ¥nmmbiK fbiribiM akademusicbl «KP YFA Xabapnapbi. Xumusi XoHe
MeXHOI02Usi cepusiChbl» FblbIMU XypHarnbiHbIH Web of Science-miH )aHanaHraH Hyckacbl Emerging
Sources Citation Index-me uHOekcmeryee KabbindaHraHbiH xabapnaliObl. byn uHOekcmery
bapbiceiHOa Clarivate Analytics komnaHusicbl XXypHanObl oOaH opi the Science Citation Index
Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday moacerneciH Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acrnawbinap
MeH Mekemerniepae KOHmeHm mepeHOiei MeH canacbiH ycbiHaodbl. KP ¥FA Xabapnapbl. Xumusi
JXKoHe mexHoroausi cepusicbl Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH
€eH e3eKkmi xoHe 6edendi XuMusrnbiK fblibiMOap 6olbiHWa KOHmMeHmke adandbirbiMbi30bl 6inndipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «M3eecmust HAH PK. Cepusi xumuu u mexHosoauui»
6b11 IpuHsIM 0151 uHOeKcuposaHusi 8 Emerging Sources Citation Index, o6HosneHHou eepcuu Web of
Science CodepxaHue 8 amom UHOEeKCUpoB8aHUU Haxo0umcsi 8 cmaduu paccMOMmpPeHUsi KoMraHueu
Clarivate Analytics dns danbHeliwezo npuHamus xypHana 8 the Science Citation Index Expanded,
the Socia1l Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science
rnpednazaem kKadyecmeo 8 enlybuHy KoHmeHma Ornsi uccriedoeameriel, asmopos, uddamernel u
yypexoeHul. BkrroyeHue Usgecmusi HAH PK e Emerging Sources Citation Index demoHcmpupyem
Hawy rnpuesepXeHHOCMb K Hauboriee akmyaribHOMY U 61usimesibHOMY KOHmMeHmMy Mo XUMUu4ecKum
Haykam Os1 Haue2o coobuwecmea.
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ASSESSMENT OF BORON CONTENT CHANGES IN THE SURFACE WATER OF THE ILEK
RIVER VALLEY (AKTOBE, KAZAKHSTAN

Annotation. This article describe the problem of boron pollution of the surface water of the Ilek River
valley (Aktobe region, Kazakhstan). The purpose of the article is to assess the dynamics of changes in the
boron content in environmental objects (surface and groundwater) based on the materials of the operating in
the field of monitoring systems and field research. The deterioration of the quality of surface and groundwater
occurs from historical pollution, as well as from wastewater discharges from enterprises of the chemical, oil
refining, machine-building industries and non-ferrous metallurgy. In Aktobe region, there is an imbalance
between the ability of the natural environment to recover and anthropogenic load. Pollution of surface water
is the cause of increased siltation of river, which has a harmful effect on the composition of bottom sediments,
which constitute an integral part of the aquatic environment and the ecological system. In this situation, in
the region, an excess of boron concentration approximately the Bestamak village by 50 times was constantly
recorded in 2018, the MPC of boron in the reservoir in the area closest to the sludge collectors was exceeded
by 143 times in 2017. The llek River pollution by boron is very acute, since boron is transported along the
Ilek River and stored in the silts of the Aktobe reservoir, which is a recreational resource and a source of
water supply for the Aktobe city. The high dynamism of boron leads to the fact that when it is roiled during
releases from the reservoir, boron enters the lower reaches of the Ilek River, harming river organisms and
the population, adversely affecting heredity. As a result of the study, exceeding the maximum permissible
concentration of boron in the surface water of the Ilek River valley in unregulated flows was recorded.

Key words: boron pollution, surface water, water quality, monitoring.

Introduction. The system of public administration in the field of environmental protection includes various
mechanisms of management, implementation and achievement of sustainable development goals [1, 2]. The
sustainable development model relies on a constant and reliable source of fresh water. The water resources
of the Republic of Kazakhstan are used in various sectors of the national economy, but the most significant
consumer of fresh water is agriculture - irrigation, water supply to the rural population and animal husbandry.
It accounts for about 85% of total water consumption; the remaining 15% goes to industry and water supply for
the urban population. Therefore, the study of the imbalance of ecological systems in the presence of pollution
presupposes a detailed knowledge of the nature of the spread of pollutants in water bodies and watercourses
[3].

Aktobe region is characterized by a fairly high level of economic and industrial development. However, the
problem of water security in conditions of limited and vulnerable water resources is considered as a threat to
environmental safety. In this regard, the quality of surface water used for household and drinking purposes is
in the constant focus of monitoring [4].

Aktobe city and adjacent district centers such as Alga are the main water users in the Ilek river basin. Man-
made pollution of river runoff with boron is associated with the activities of the former Alga Chemical Factory
(built in 1937), which dumped waste from boric acid production into the Ilek River without purification and
preliminary purification [5].
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Adistinctive feature of boron compounds is their high mobility in the components of the natural environment,
due to increased solubility [6-11]. From this point of view, a serious problem is the purification of groundwater
from boron pollution in the Ilek basin (Alga, Aktobe region) in connection with its migration from the sludge
collectors of the Alga Chemical Factory, which was closed in 1997, into the groundwater, which wedges out
into the Ilek River. All this determines the relevance of studies to study the dynamics of changes in boron
concentrations in the surface water of the Ilek River valley in the current ecological situation of the Aktobe
region. It should be noted that boron belongs to the class of biologically active substances. In the sanitary and
epidemiological rules, norms, rules and regulations 2.1.4. 1074-01, according to the sanitary and toxicological
sign of harmfulness, boron belongs to the second hazard class [12].

The aim of this paper is to analyze the dynamics of the processes of boron pollution of the surface water of
the Ilek River valley. The authors assessed the change in the level of boron in natural environments based on
the materials of observation systems operating in the region, and a selective analysis of the boron content in
water samples taken in different parts of the Ilek River valley. Based on the results of the study, a conclusion
was made about the quality of the surface water of the Ilek River valley.

Methods and materials. The implementation of the research includes the use of a set of scientific research
methods based on international standards of good scientific practice: information and statistical, field research,
laboratory analysis of surface water samples from the Ilek River valley, comparative analysis of environmental
objects, the method of mathematical statistics.

According to the description of the Monitoring network [13] in the Information Bulletins on the state of
the environment in the Republic of Kazakhstan, the Center for Environmental Monitoring of the Republic of
Kazakhstan RSE “Kaz Hydro Met” within the Aktobe region to the border with the Russian Federation has
5 observation water points. The first three posts fall on the investigated section of the Alga-Aktobe reservoir,
and even then the last of them can only conditionally be taken as a post on the Aktobe reservoir, since it is
located at a distance of 0.5 km above the city of Aktobe, i.e. below the dam. The first post is a background one
in relation to the old sludge collector, the second post is 0.5 km below the settlement of Bestamak. The first
post is the background in relation to the old sludge collector, which is considered the main source of pollution
of the river due to its close proximity. The second post is located 0.5 km below the village of Bestamak and 21
km below the old sludge collector. The distance from the village of Bestamak to the southern (opposite dam)
border of the reservoir is 3.5 km from this village (5.15 km along lade). On the basis of routine observations
of the RSE “Kaz Hydro Met” (Figure 1), a study of the dynamics of changes in boron concentration for the
period 2011-2020 was carried out.

Boron concentration in surface water of Ilek River

mIlek-Alga 1 (Alga) mIlek-Alga 2 (Bestamak)
Ilek-Aktobe 1 (Aktobe reservoir) Ilek-Aktobe 3 (Industrial zone area of Aktobe)
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Figure 1. Dynamics of changes in boron concentration in the surface valleys of the Ilek River for the period
2011-2020

As the graphs show, large amplitudes are observed for 2011-2012 and 2017-2019. High boron content is
observed in the autumn-spring periods, as well as in 2019-2020, an excess of boron MPC was recorded in Alga
1, Alga 2, Aktobe reservoir. It should be noted that the surface water of the Ilek River valley are used by the
local population as a reclamation resource. Large amplitudes of fluctuations in the boron content in surface
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water at these stations Ilek-Alga 2 and Ilek-Aktobe 1 (Aktobe reservoir) are evidence that the Aktobe reservoir
receives groundwater diluted by the surface runoff of the Ilek River, wedging out in different places.

In order to determine the current level and predict the pollution of environmental objects with boron, in the
course of field studies, samples of surface water were taken from the Ilek River. The selection of natural water
is carried out in accordance with GOST 31861-2012 “Water. General requirements for sampling” [14].

The boron content in the sample was determined according to ST RK GOST R 51210-2003 [15]. The
method is based on the interaction of borate ions with chromotropic acid in the presence of Trilon B (masking
metal ions) with the formation of a fluorescent complex and subsequent measurement of the intensity of its
fluorescence.

The results of the chemical analysis of surface water are presented in the following table 1 and in figure 2.

Table 1 — Results of chemical analysis of surface water of the Ilek river valley

Ne Selection place Coordinates Actual data Maximum permissible
MpPoobI obtained, mg/dm? | concentration, mg/dm?
1 Ilek River, left bank, above |49° 54" 13,6 (NL) 0,37 0,5
the factory 57°21°23,7" (EL)
5 Ilek River, left bank, below | 49° 57724, 7" (NL) 0,43 0,5
the factory 57°22'11,8" (EL)
3 Ilek river, settlement 50°02°19, 7" (NL) 0,97 0,5
Bestamak 57°21°33,6"" (EL)
. 50°17°54,6"" (NL) 0,77 0,5
4 Aktobewaterintake 57°13'58. 1" (EL)
. . 49°43°4,71"" (NL) 0,26 0,5
5 Ilekriver, Tamdyvillage 57°20°7, 27" (EL)
6 Ilek river, settlement 50°02° 2,29 (NL) 1,50 0,5
Bestamak 57°217 6,58 (EL)
7 Collector at the new sludge | 49° 5576, 25" (NL) 0,34 0,5
collector 57°19°9,63" (EL)
1,6
- ——— Actual data obtained. mg / dm3 1,5
Z 14
) o 1 5 OO0 11 1+ 4 141K
81,2 >
E-.
£1 0,97
Zog 077
206 N
204 —037 043 N
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Ilek River, left Ilek River, left  Ilekriver, area of  Aktobewater  Ilekriver, Tamdy Ilekriver, area of Pond atthenew
bank, above the  bank, below the the settlement intake village the settlement sludge pond
AChF AChHF Bestamak Bestamak

Figure 2. Boron content at observation area

As the results of chemical experiments (tests) show, high concentrations are observed in the area of the
Bestamak settlement, the Aktobe water intake, which indicates the pinching out of groundwater into the
Aktobe reservoir. This statement is substantiated by hydrodynamic calculations based on data from 2005-2008
and 2011-2012 to assess the pinch-out of groundwater contaminated with boron in the Ilek River. The shape
of the groundwater surface depends on the permeability of the rocks, the feeding conditions of the aquifer, the
configuration of the river banks to which the groundwater flows, the lowering of the water-resistant layer, the
thickness of the aquifer, etc.

Results. The calculations of wedging out [ 1 6] were carried out taking into account the filtration characteristics
of the Quaternary deposits of the river valley. Ilek. The average thickness of the alluvial aquifer m here is about
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15 m, the calculated value of the filtration coefficient K is taken to be 35 m / day, and the hydraulic gradient is
1=0.0015. It should be noted that when calculating the flow rates, the drain imperfection coefficient was taken
into account with a value of 0.3. Then the flow rate of the natural flow of groundwater per 1 m of the flow width
is calculated using the following formula:

O=KLmlI-03, (1)

After substituting the numerical values, we get: Q = 15m x 1m x 35 m/day x x 0.0015 x 0.3 = 0.236 m?/
day = 236 dm?/ day.

When converted to m?/h, the flow rate will be: Q=0.0098 m?*/h. This value will make it possible to calculate
the value of the discharge of wedging out groundwater along the length of the Ilek river bank is in the wedging
out zone. Figure 3 shows a map of hydroisohypsum and several zones can be distinguished into which
contaminated groundwater is pinched out.

Figure 3. Map of hydroisogypsum, 2008

The old sludge collector is located very close to the river, the flow of contaminated groundwater wedging
out in this zone is directed perpendicular to isohypse 238 and its length from the left bank in 2005 was 1250
m. From the right bank in this zone, wedging out with a width of about 400 m also occurred This is an area of
groundwater wedging out with the highest boron concentrations in groundwater, totaling 1650 m.

It can be seen from the contour of the pollution center that underground water with concentrations of more
than 100 mg/dm?® can wedge into this zone from both banks. Thus, in this zone, taking into account the drain
imperfection coefficient of 0.3, 390 m?/day wedges out. Since 1 mg/dm® = 1 g/mthe salinity of 100 mg/
dm3correscollectors to 100 g/m?. Thus, from this zone of wedging out per day in the river. Ilek is carried out 39
kg of boron, and during the low-water period (~ 300 days) - one year about 12000 kg, or 12 tons.

In the Ilek River, there is a dilution of boron-polluted groundwater seeping out. The scale of dilution
can be estimated from the concentration of boron in surface water at section IV-IV, which is located in the
zone of direct influence of the old sludge collector. In Ilek River near this section the boron concentration in
2005 was 13.44 mg/dm?, which is 7.44 less than the concentration of escaping groundwater. However, this
concentration is 27 times higher than the MPC for boron, even taking into account their changes in 2015 from
0.017 to 0.5 mg/dm?. Of course, this amount does not reach the Aktobe reservoir, boron is precipitated by the
silts of the river. Ilek, but during the flood, part of this silt, polluted by boron, is carried ashore. A decrease in
concentration can be traced a little further than the fifth section, when moving to which the concentration of
boron in groundwater decreased to 49.5 mg / dm3, and in the Ilek river up to 1.98 mg/dm?.

The second zone of groundwater wedging out with a high boron content begins below the VI-VI section after
750 m, then has a gap and continues in the area of the confluence of the Suyksu brook (temporary watercourse)
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for another 1130 m. Groundwater wedges out into the gap from the right bank with a small boron concentration
, they were not taken into account. So, the second zone of wedging out of polluted groundwater on the left bank
has a length of 1880 m. Then 444 m*/day wedges out in this zone. Focusing on the concentration of boron in
the well Ne1600 (82.7 mg/dm?®), we get 36.7 kg of boron per day, or 11 tons per year was 23 ton per year.
According to data from 2011-2012, to determine the amount taken out in the river. Ilek bora, it is necessary
to determine the size of the pinch-out zone. Table 2 shows the results of determining the actual values of the
width of the flow of groundwater for the ranges of boron concentrations, mapping the halo of wedging out of
contaminated groundwater. The widths take into account the zones from both the left and right banks.

Table 2 — Zones of groundwater wedging out

Ne Boron content, mg / dm3 | Actual width of the zone, taking into account the scale of the map, m
2011 2012

1 0,5-10 5525 3050

2 10-50 8500 11750

3 50-100 3575 1550

4 >100 300 225

In total: 17900 16575

As before, the flow of contaminated groundwater with the highest boron concentration is observed near
the old sludge collector; however, there have been noticeable changes in the size of the pinch-out zones
with different ranges of boron concentrations. This is reflected in the fact that the zone with the maximum
concentrations has greatly decreased.

In 2005, this zone was 1650 m, in 2011 - 300 m, and in 2012 - 225. Thus, over 6 years this zone has
decreased by more than 5 times, averaging 18% per year. However, in 2012, compared to 2011, this zone
decreased by 75 m, i.e. the decrease in the zone occurred by 25% (of course, provided that the constructions
are completely reliable).

According to the analysis of climatic factors, carried out in the report on the monitoring of groundwater
for 2010-2012, not only did not increase, but, on the contrary, decreased, causing a regional decrease in the
groundwater level by 0.3 m. The sludge collector is the territory of the former Alga chemical plant, which
ceased its activities in 1996, but has not yet been subjected to any reclamation methods. For 15-16 years of
natural leaching of contaminated soil in the territory of the plant, the situation could well have changed. In
addition, already in 2007, samples of sludge taken at the old sludge collector in the interval from the surface
to 0.5 m showed the absence of boron in them. Drilling wells around and in the area of the sludge collector
confirmed this fact, but showed that the bulk of the boron was now concentrated under the bottom of the old
sludge collector at depths of up to 25 m [17].

The assessment of the rate of advancement of the groundwater contamination front, which became possible
as a result of the analysis of the effect of the “wall in the ground” near the old sludge collector, showed the
possibility of contaminated groundwater flow from the territory of the Alga chemical plant to the site of the old
sludge collector. At a rate of advance of the pollution front of 300-500 m per year, this path of pollution can be
quite real, because the territory of the former plant is located at a distance of 1-2 km from the sludge collector.

The same reason is the explanation for the significant, compared to 2005, expansion of the pollution halo
in the northern, north-western and eastern directions of the zone with a boron concentration range of 50-100
mg / dm3.

Practical adjoining of the pollution halo with boron concentrations of 0.5-10 mg / dm3 to the western terrace
of the river valley. Ilek confirms the correctness of the assumption that traces of accidental spills of sludge
pipelines and filtration from a new sludge collector are isolated as sources of pollution. It should be noted that
the hypsometric position of the old sludge collector allows the Ilek River to drain the flow of contaminated
groundwater from the layers below the bottom of the new sludge collector.

Discussion. According to the cycles and conditions of migration of chemical elements, the Ilek River valley
belongs to para- and neo-eluvial elementary ladders. The regional distribution of boron solutions is noted as
industrial pollution emanating from the storage pond of a chemical plant. The water intakes of the regional
center of the city of Aktobe, as well as the reservoir on the Ilek River, built between Alga and Aktobe, are
polluted by man-made water. As noted in the article, pollution in a technogenic form is developed only near
the Alga city, all other indications of a boron in the Ilek river valley are an aureole of exogenous dispersion of
highly mineralized underground water of Permian sediments [18-20].
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The set of available results of studies of the boron content in the natural environments of Aktobe showed
that the main ways of boron entering the groundwater are filtration through the bottom of the old sludge
pond, infiltration into the aquifer of pollution washed away by snowmelt water and storm runoff from the
industrial site of the Aktobe Chemical Plant, new sludge ponds and dust sedimentation AHZ, old and new
slime accumulators. Selective analysis of boron content in surface water and bottom sediments was carried
out on the basis of sampling in 10 different parts of the Ilek River valley, where the frequency of exceeding
the MPC was recorded in Bestamak settlement -1.94 MPC, and 3 MPC, Aktobe water intake - 1.54 MPC. In
connection with the current ecological situation of boron pollution, it is necessary to conduct further studies to
determine the boron risk for natural objects and public health.

Conclusions. According to the results of a long-term study of boron pollution of the investigated object,
the main sources of boron pollution in the Ilek River valley are: the territory of the former Alga chemical
plant, sludge collectors, sludge pipelines. The valley of the Ilek River is technogenic pollution by boron near
the Alga town, and downstream its entire space further to the north is an exogenous halo of dispersion of
brines of Permian rocks and boron together with them, as well as secondary technogenic pollution from sludge
collectors and sludge pipelines. The main masses of pollution products accumulated in the soil and grounds of
the industrial site, urban and adjacent territories as a result of atmospheric fallout during the operation of the
ACP are gradually washed out during the spring flood. The dynamics of surface water pollution can be traced
at 3 points of “KazHydroMet” in the Alga area. Graphs of changes in boron content in the river. Ilek in the
sections above Alga (Alga 1), near Bestamak (Alga 2) and above Aktobe (Gidropost 1) for the period 2011-
2020. show a consistent decrease in boron content until 2016. At the Algal and Aktobe Gidropost 1 stations,
the downward trend continues, and at Alga 2, a sharp jump in the boron content is observed. The authors
explain this course of the graphs by the manifestation of the influence of a new source of pollution, which can
only be a new sludge collector, the front of which in 2019 approached the Ilek river. Since the excess of the
MAC for boron in the surface water of the Ilek River valley was recorded in unregulated flows, it is advisable
to analyze its impact on public health.
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EJIEK O3EHI AJTKABBIHBIH JKEP YCTI CYJIAPBIHIAFBI BOP KYPAMBIHBIH O3TEPICIH
BATAJIAY (AKTOBE, KA3AKCTAH)

Annorauus. by makanaga Enex e3eHi ankaObHBIH (AKTO0E 00516ICH], KazakcTan) xep YCTi CyJIapbIHBIH
OOpMeEH JlacTaHy Maceneci KapacThIPhUIABI. ABTOpIap 3epTTey MIHAETI PETiHAe MOHUTOPHHT KOHE JajallbIK
3eprTeyaep Kyhenepi calachlHAAFbl Marepuangap HerisiHje KopliaraH opTa HbICaHIapbIHAArbl (Kep YCTi
JKOHE XKep acThl Cyaphl) 00p KYpaMBIHBIH ©3Tepy THWHAMHUKACHIH Oaramaysl Kousl. JKep ycTi )KoHe jKep acThl
Cylaphbl canachbIHbIH TOMEH/ICY1 JacTaHyaH, COHAal-aK XUMHsI, MyHall oH/ey, MallllHa )Kacay OHEepKaciOi skoHe
TYCT1 METaJUTYPTUs KOCITTOPBIHIAPBIHBIH CAPKBIHIBI CYJIaphIH aFbI3y Ke3iHe OPhIH anaabl. AKTe0e 00IbICHIHIA
TaOUFK OpPTaHBIH KAJIbIHA KeJy KaOieTi MeH aHTPOIIOTeH K KYKTEMe apachlHia TEHrepiMci3aik OaiKanabl.
XKep ycrTi cynapbIHbIH JIaCTaHybl ©3CHIIEPIH CYJaHybIHBIH KOFapblUIaybIHBIH ce0e0i OOIBIN TadbLIaIbI, OYII Cy
OPTaChIHBIH, YKOJIOTHSUTBIK KYHEHIH a)XbIpaMac 0eJIiriH KypauThlH TOMEHT] MOTTHAUIEpAiH KypaMbIHa 3USH/IBI
ocep erexi. by xarnaiina becrtamak aybUIbIHBIH MaHbBIHIA OOp KOHIEHTpanuschiHbiH 2018 xbuibl 50 ece
apTysI TIPKEIIM, ITUTaM KUHAFBIIITapFa )KaKbIH allMaKTaFbl ¢y KoitMackiHnarsr oopapiH IIPK 2017 sxpiaer 143
ece apTkaHbl Oaiikanapl. Enex e3eHinin OopmeH nactaybsl AKTe0e 0OJIBICH YIIITH 6Te OTKip Macene, cedebi 6op
Enex e3eHiMeH TachiMaiaHa bl )koHe AKTOOE KaJlaChIHBIH PEKPEAIHSIIBIK PECYPC JKOHE CYMEH JKaOJbIKTay
K631 00ITbIN Ta0bIIaTEIH AKTO0E Cy KOMMAChIHBIH IIOTTHAITIepiH e )KUHAKTa I bl. BOpIBIH YIKeH THHAMUKACHI
Cy KoliMachlHaH cy Xki0epy ke3iHge Enek e3eHiHIH TOMEHT1 aFbIChIHA TYCIM, ©3€H ar3ajapbiHa (TepaToreH ik
acep) JKoHE XaJIbIKKA 3USH KETIPIIl, TYKBIM OHIIpyTeKenepri KenTipemi. 3epTrey HoTmkecinae Enek e3eHiHIH
aHFapBIHBIH JKep YCTi cyaapbinaarsl 0opasiH HIPK-nan acein KeTyi peTTesIMereH arblHAapaa TipKeJi.

Tyiiinai ce3nep: 6opMeH JTacTany, JKepycTicyaapsl, Cy canackl, MOHUTOPHHT.
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OLIEHKA U3BMEHEHU COIEP)KAHUS BOPA B TIOBEPXHOCTHBIX BOJAX JIOJIUHBI
PEKU NJIEK (AKTOBE, KA3AXCTAH)

AHHoTanus. B maHHOI cTarhe paccMarpuBaeTcs mpolieMa 3arps3HeHds OOpOM TIOBEPXHOCTHBIX BOJ
monuubl peku Unex (AxTroOmHCKash o6macth, Kazaxcram). llenmpio craThu SBISETCS OIICHKA JHHAMHUKU
HW3MEHEHUS colepaHusi 0opa B OOBEKTax OKpYKalolied cpenbl (MOBEPXHOCTHBIX M MOJA3EMHBIX BOJ) Ha
OCHOBE MaTepHajioB JIEHCTBYIOMNX B 00JacCTH CHCTEM MOHHTOPHHTA M IIOJIEBHIX HMCCIEIOBAHHI aBTOPOB.
VYxyaleHne kayecTBa MOBEPXHOCTHBIX M MOI3EMHBIX BOJ MPOUCXOIUT OT UCTOPUUECKUX 3arpsA3HEHUH, a Tak
JKe TIPU cOpOcax CTOYHBIX BOA MPEANPHUATHI XUMHUUECKOH, He(TenepepadaThIBatONIed, MAIIMHOCTPOUTEITLHON
NPOMBIIIUIEHHOCTH LBETHOM MeTalutyprun. B AxTroOuHCKoW oOnacty HaOmonaeTcs He cOaIaHCHPOBAaHHOCTD
MEXJIy CIIOCOOHOCTBIO TIPUPOIHON Cpebl K BOCCTAHOBJICHHUIO U aHTPOIIOTCHHOM HArpy3koi. 3arps3HeHue
TTOBEPXHOCTHBIX BOJI SIBIISIETCS MPHUYMHON TTOBBIIIEHHOTO 3aMJINBAHUS PEK, YTO OKa3bIBAET BPEAHOE BO3/ICHCTBIE
Ha COCTaB JIOHHBIX OTJIOKEHHUH, KOTOPBIE COCTABIISAIOT HEOTHEMIIEMYIO YacTh BOAHOM CPEbl, IKOIOTMUECKON
cucTeMbl. B 9TOl cuTyanny B pernoHe MOCTOSHHO PETHCTPUPOBAJIOCH MPEBBINICHNE KOHIIEHTpAIMN Oopa B
oKpecTHOCTAX cena becramak B 50 pa3 B 2018 rony, I1JIK 6opa B Bomoxpanuiuiie B pailoHe, Omkaiimem
K IIJJAMOHAKOMUTEINsIM, ObUTo TipeBbiieHo B 143 paza B 2017 roxy. [lpobnema 3arpsisHeHus pexku ek
0OpOM CTOHMT BECbMa OCTPO, TaK Kak OOp MEPEHOCUTCS 10 peke Mitek u CKimagupyercs B wiax AKTIOOMHCKOTO
BOJOXPAHWINIIA, KOTOPOE SIBISIETCS PEKPEalMOHHBIM PECypcoM M HMCTOYHHKOM BOJOCHAOXKEHHs ropoja
Axto0e. bompmas quHAMHYHOCTH OOpa MPUBOAWT K TOMY, YTO MPH B3MYYHWBAaHWUU BO BpPEMS IIOIMYCKOB U3
BOJIOXpaHMINIIA OOp TTOTIaaeT B HUKHEE TeueHHne peku Miiek, HaHOCsI Bpe]] peYHbIM OpTaHU3MaM 1 HacEeJICHHIO,
HEONaronpusATHO BIHSSI Ha HACIEICTBEHHOCTh. B pesynbrare mcciieoBaHus 3a(hUKCUPOBAHBI MTPEBBIIICHUS
IT/IK Gopa B MOBEpXHOCTHBIX BOJIAX JOJHMHBI PeKH MIiek B HE 3aperyTupOBaHHBIX CTOKAX.

KiroueBble ciioBa: 3arpszHeHrne 00poM, MOBEPXHOCTHBIE BOJIBI, KAYECTBO BOJbI, MOHUTOPHHT.
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90-s1eTue akanemnka HanuonaabHou
akajgemun Hayk Pecnyosmku Ka3zaxcran

E.A.BEKTYPOBA

Hcnonnunoce 90 jeT co aHA poxIAeHUS U 65 JIET Hay4YHO-
MEearorHuecKoil 1 OOLIECTBEHHON AEATENIFHOCTH HW3BECTHOTO
YYEHOTO0 B 00J1aCTH (PU3HUYECKON XMMUHU BEICOKOMOJICKYIISIPHBIX
coenunenuit, akagemuka HAH PK, naypeara ['ocynapcTBeHHON
npemun Kaszaxcrana, 3acimyKeHHOro JesATesss HaykKH U
TexHukn Pecny6onukn Kasaxcran, 7okTopa XMMHYECKHUX HayK,
npodeccopa Ecena AbukeHoBrn4a bekTyposa.

E.A. Bexrypos ponuics 14 nexadps 1931 rona B . Tamkenre.

B 1949 romy oH mocTynuia Ha XUMHYECKHH (aKynbTeT
Kazaxckoro rocyqapcTBEHHOrO YHUBEPCHUTETa, TIAE 3areM
oOyuascs B acnupantype. B 1958 1. 3ammutun kanauaaTckyo, a
B 1972 . — MOKTOPCKYIO AiccepTanuu, B 1976 1. eMy IpHCBOCHO
yueHoe 3Banue npodeccopa. C 1958 1. mo 2009 r. on padoran
B Uncturyre xummnueckux Hayk AH KazCCP, rae mpomen myTe OT MJIAJIIEr0 HAy4HOTO COTPYAHHKA J0
3aBeaytomero jaboparopueir. C 2010 mo 2021 romer E.A. bekrypoB paboran mpodeccopom Kazaxckoro
HarmonansHoro negarornveckoro yauBepcutera. B 1983 1. E.A. bekTypoB n30paH B WIEHBI-KOPPECTIOH/ICHTHI,

a B 2003 . — B akanemuku HannonanbHoM Akagemun Hayk Pecryonuku Kazaxcras.

OcHoBHOe HayuHoe HampasieHue E.A. bekTypoBa cBsi3aHO ¢ (yHIaMEHTaJIbHbIMU HCCIIECIOBAaHUAMU B
obnactu hU3NUYEeCcKOl XMMUH HOIMMEPOB: BOAOPACTBOPUMBIC OIUMEPHI, TOTUIICKTPOIUTHI, ITOTHaM(OTUTEI,
KOMIUJIEKCHI ~ TTOJIMMEPOB, TOJMMEpHBIE KaTajJu3aropbl, HOHOMPOBOAIINE KOMIUIEKCH, THAPOTENH,
HAHOYACTULbl METAJUIOB, cTa0win3upoBaHHble nonuMmepamu. Ilo pesynabraram ucciaenoBaHMH B M3IAHHUAX
Kazaxcrana, OnrxHero u gajabHero 3apyoexbst omyonukosaHo 6osiee 800 padort, cpenn Hux 18 nzo0pereHui,
8 0030pHBIX cTareii B )xypHanax CIIA, CCCP, Duuukionenun nonumepHbix Matepuanos (CILIA). M3nano 32
MoHorpaduu, 6 u3 Hux B OPT, SAnonun, [Tonsmre, Poccnn n 4 yae6ubIx mocoowus. [{ukim padot E.A. Bektyposa
¢ coTpyaHuKamu «BogopacTBoprMBbIe MOJMMEpPHI U MX KOMIUIEKCH B 1987 1. Ob11 ynoctoen l'ocynapcTBeHHOM
npemun Kazaxckoit CCP.

WccnenoBanus E.A. bekTypoBa MONydmyid IUPOKOE TPHU3HAHWE B HAIIEH cTpaHe W 3a PyOekoM.
[TyOGnukanuu peryaspHO HIUTHPYIOTCS B MOHOTpagHsIX U CTAaThsIX YUCHBIX OJMKHETO U JajIbHEro 3apyOesKbsl.
MUHHCTEPCTBOM HAayKH U TexHUuYeckod monutuku Poccum E.A. BekTypoB Obin BKIIIOUEH B 0a3y JaHHBIX
«JIupepsr nHayku CCCP» B uncne 6-Tu HanOoIee MUTHPYEMbIX Ka3aXCTaHCKHUX YUYeHbIX 3a meproxa 1986-1991
rr. Ha monorpaduu E.A. bextypoBa ony0nukoBaHo 47 peueH3uil U3BeCTHBIX y4yeHbIX B xypHanax CCCP,
CLIA, ©PT, Yexun, Pympinun. Pesynerare! uccnenoBanuii E.A. bekTypoBa BKJIIOYEHBI B Psiji 0T€YECTBEHHBIX
1 3apyOexHBIX MOHOTpaduii, CIPaBOYHMKOB M YYEOHBIX MMOCOOWH, a TakKe CTUMYIHPOBAIU pPabOTHl B
HEKOTOPBIX J1a0OpaTopHsixX B HAIICH CTpaHe U 3a PyOe:KOM.

E.A. BexkTypoBbIM BHECEH KpPYIHBIH BKIaJ B pPa3BUTHEC (PU3MYECKOW XHMHHU IOJIUMEPOB, CO37aHa
IIMPOKO W3BECTHAs B MHpe HayyHas IIkoja. bonbmoe BHMMaHume E.A. BekTypoB ymenseT NMOAroTOBKe
BBICOKOKBAIM(UIIMPOBAHHBIX KaapoB. [loa ero pyKoBOICTBOM 3aIlUINEHO 35 KaHIUAATCKUX U 9 JOKTOPCKHUX
JICCepTalMii, B TEUEHUE PsAJIa JIET IPOYUTaHbl Kypchl Jekunii B KazaxckoMm 1 BunbHIOCCKOM yHUBEpPCUTETAX,
KazaxckoM XMMUKO-TeXHOJOrHYecKoM HHCTHTyTe. E.A. BekrypoB — ObUI wWiEHOM CHEeLHalIn3HpOBaHHBIX
CoBeTOB MO 3amMTe JOKTOPCKUX JAHUCCEpTallui, WIEHOM Hay4yHO-KOHCYJIBTaTMBHOTO COBETa KypHala
«X¥UMHS ¥ TeXHOJOTHS BOABD (YKpanHa) U MEXAYHApOIHOTO MCCIEI0BATEIbCKOTO COBETa AMEPHUKAHCKOTO
ounorpadpuueckoro Mucruryra (CILIA).

E.A. BekTypoB HEOAHOKPAaTHO MPEACTABISUI Ka3aXxCTAHCKYIO HAayKy 3a pyOeKOM, BbIe3Kas JJISl ydacTusi
B KaueCTBE JOKJIAJAUUKa WIM YIEHAa OPTKOMHUTETa B MEKIYHApOAHBIX KOH(GEPEHUUSAX U CUMIIO3UyMax, AJIs
YTeHUS JICKIIMA W TIPOBEICHUS COBMECTHBIX pabOT B BeAyIIMX HaydHBIX meHTpax Snonmn, OPI, Yexwun,
Typuuu, Upana, l'onnanguu, [serinapun, Uranuu, Kanasr.
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E.A. BekrypoB — 3acimyXeHHBIH Jedrenb Haykd U TexHuku PecnyOmukum Kaszaxcran (1993), maypear
TocymapctBennoit nmpemun Kazaxcrana (1987), maypear MexnyHaponHoro ¢ectuBans Xopesmu (Hpan) n
3onoroit menamun FOHECKO um. Humnseca bopa (1997) 3a Bkitag B pyHIaMEHTAIBHYO HAYKY, Jaypear MpeMUun
K.H. Carnaesa (20), naypesar ['ocynapcTBeHHOH CTHIIEHINH yUSHBIX, BHECIINX BBIAAIOLIMICS BKIIA/ B Pa3BUTHE
Hayku u TexHuku (2000), mouetHsid podeccop IlaBmomapckoro u CeMHUITaTaTHHCKOTO TOCYIapCTBEHHBIX
YHHUBEPCUTETOB, JaypeaTr OOLIeHAMOHAIbHONW He3aBucuMon npemun «Tapman» B HoMmuHaumu «Hayka»
(2003). 1o naHHBIM HE3aBHCHMOTO areHTCTBa akkpeautauuu U pedtunra E.A. bexrypos Bomén B Tom-30
JTydImux mpemnonasareneit Byzos (2017 1).

E.A. BektypoB HarpaxxieH MenaiasiMu «3a 1o0necTHbI Tpym», «Berepan Tpyna», «10 ner Koncturynun
Pecniyonuku Kazaxcrany, «65, 70 u 75 net I1oGens B Bennkoli 0Te4eCTBEHHOM BOWHE, a TAKXKE IPaMOTaMU
[Ipesunnyma AH KazCCP.

Cepaeuno no3apasisieM Ecena AbukeHoBHYa ¢ r001IeeM, )KenaeM eMy KPEIKoTo 310pOBbsl U AaTbHEHIINX
YCIIEXO0B.

113



MA3MYHbI
AxypnexoBa A.K., Hedenos A.H., [lpaenxanyiasl O., TactemupoBa A.T., A0OuiabMmar:kanos A.3.
I'A31bI TASAJIAY YIIIH KOJIJAHBIJIATBIH METUJIAMSTAHOJIAMWHHIH CYAAFBI
EPITIHAITIEPIH BEPTTEY. ..ottt sttt et sbe e bt sbeesb e e bt e sbeenbeenbees 6

JdxymexeeBa A.U., AxmeroBa C.H., Byxap6aesa @.Y., Ayoakupos T.A., ’KanOexon X.H.
3,7,11,15-TETPAMETWIT'EKCAIELWH-1-OJIJIbI-3 C,) CYTEKTEHIIPY/IIH
HUKEJIb-ITAJUTAJIM KATAJTIM3ATOPITAPDL.......cooiiiiiiiiiiiieceecteet et 14

Hcaena A.H., Kopran6aes b.H., I'oany6es B.I'., Emenko JI.C., Kymanymnaes /K.
BETTIK TUIITI ATITTAPATTAFbI TYMAHHbBIH TAMUIBIJTAPBI MEH BOJIIIEKTEPIHIH
BY-TABKOCITACBIHAAFBIKOJIEMIKKOHAEHCALSCDL........cocoiiiieiieieeecccieeeereeeeieeies e 22

KomaxngeTOBa A.M., Kanracos K.T., IlopMuelmcml O.B.,baiibicoaii O.1I1., /locoaeBa A.M.
TBIHAWUTKBIII KOCIIA PETIHJAE AKCAM KEHIHIH TOMEHI'T CAITAJIBI ®OC®OPUTTEPIHIH,
KY¥YPAMDBIH BEPTTEV......itiiiieiiete ettt ettt ettt s vt st e s stee st e estaeessaeessseesssaessseeasseeanseesnsaeesseenseen 30

Kynaiioeprenosa b.M., Koc:xanosa K., Kaiipamanosa 7K., UmunoBa P.C., ’Kymaranunesa I11.H.
KOMITO3NUMAJIBIK KPUOT'EJIBAEPAIH LIIb-MEH OPEKETTECY 3AHABUIBIKTAPBI........... 35

Kemenoexk M., Camup A.P., Bypamesa I.111.
KRASCHENINNIKOVIA CERATOIDESOCIMIT'THIH, AMVH XXoHE MAU
KBILHKBITIJAPBIHBIH KYPAMDBL........oiiiiiitiit ettt ettt ettt ettt et ettt e b eeeens 40

Mycradaea A., Uckuneesa A., @aspiios C., Koixameyripos K., Ceugepckuii A7
KAIITAJIFAH BUTAMHWH/I KOCITAMEH ®YHKIUMOHAJI/IbI BAUBITBUUIFAH ET ©HIML.............. 45

MMaBauuyenko JI., PoicmaramberoBa A., Taubi6aeBa A., Conogosa E., Ponpuro Uiaappu X.
EJIEK ©3EHI AJIKABBIHBIH, )KEP YCTI CYJIAPBIHAAFbBI BOP KYPAMBIHBIH ©3T'EPICIH
BAFAJIAY (AKTOBE, KABAKCTAH). .. .ottt sttt 53

CepuxbaeBa A.M., Kanmaxanosa M.C., MacaimmoBa b.K., Kapavikanosa P.b., bazap6aes X.
OPI'AHOAJIOKCUATEPMEH EI'VI'EH OPTAHUKAJIBIK TYPJIEHAIPUIT'EH CA3JAPABI AJLY,
OU3UKAIJIBIK-XUMUAJIBIK CUITATTAMAIIAPDL......c.oooiiiiiiiiiniiieece e 61

Caxkmuena 3.K., ’Koambip3aesa P.H., bopanoaesa T.K., 96im 7K.A, Kyman H.U.
KbUIABIH XKA3 ME3T'UIIHJAE CYTTEI'T MOYEBUHAKDBIIIKBIJIBIH AHBIKTAY.......ooiiiiiiiiiieees 69

Tykrtun B.T., Tenuzoaena A.C., TemupoBa A.M., Caiimnana I.T.
MOANOUILINPIIEHT'EH HEOJIUT KATAJIM3ATOPJIIAPBIHIA H-AJIKAHJIAP MEH
BEH3UH ®PAKHUATIAPBIH OHIIEV....c.oiiiiiiii ettt 75

OcnaunkyJiosa I.X., Toiim6aeBa /I.b., EpmexoB E.E., CanyaxacoBa C.A., Aiinapxanosa I.C.
BUOJIOTUSJIBIK BIJIBIPAUTBIH YJIJIIP MATEPUAJIJAPBIH OH/IIPY YIUIH HETI3IT IIUKI3AT
PETIH/IE HWIBIFY TEI'T OPTYPJII KPAXMAJIJTAPIIBIH MOP®OJIOT'MACHI MEH
OU3UKA-XUMUSAJIBIK KACUETTEPIH 3EPTTEVY......oiiiiiiieeeee e 84

HlIajimepaenosa I.C., ZKanracos K.T., lopmemikun O.b., MycipenoBa J.b., Tactan6exoBa b.O.
KAHATAC KEH OPHBIHBIH FAJIAHCTAH TbhIC ®OC®AT IINKI3ZATHI: K¥PAMbI MEH

Sikusiea ML.A., N3taeB b.A., U3taeB A.U., Typcynoaena III.A., Paxpimb6aeBa M.H.
BIPIHIIII )KoHE EKIHILI C¥PBIITBIK YHAAPIAH JKACAJIFAH AILIBITKBICBHI3 KAMBIP/IbIH,
PEOJIOTUAJIBIK KACHUETIH BEPTTEV....oiiiiiiie ettt e e e 99

MEPEUTOMN



COJAEPKAHHUE
AxypnexoBa A.K., Hedenos A.H., [lonenxanyiasl O., TacremupoBa A.T., Ad0unabmarxanos A.3.
NCCIIEJOBAHUE BOAHBIX PACTBOPOB METUWJIAMSTAHOJIAMUHA ITPUMEHAEMBIX
JUIST OUHMICTRKIL TABOB......ceeeee ettt sttt b et b e s h e bt e bt e s bt e sbtesb e e sbeesbeenbeenbees 6

JdxymexeeBa A.U., AxmeroBa C.H., Byxapoaesa @.Y., Ayoakupos T.A., ’KanGexon X.H.
HUKEJIb-ITAJUUTAAVEBBIE KATAJIM3ATOPBI 'M/IPUPOBAHU A
3,7,11,15-TETPAMETUJITEKCAJIEHUH-1-OJIA-3 C, | oooiiiiiiiiiii 14

Hcaesa A.H., Kopran6aes b.H., I'oay6es B.I', Emenko JI.C., 7Kymanyiiaes JI.K.
OBBbEMHA S KOHAEHCAIIUS TTAPOTAZOBOU CMECHU HA YACTUTLIAX TYMAHA U KATIJIAX
B AITITAPATE ITOBEPXHOCTHOTI'O TUITA. ..ottt 22

KoxkaxmetoBa A.M., ’KantacoB K.T., Jlopmemkun O.b., baiisic6aii O.I1., [locoaeBa A.M.
HNCCIEJOBAHUA COCTABA HU3KOKAYECTBEHHBIX ®OCOOPUTOB MECTOPOX/IEHW A
AKCAI B KAYUECTBE KOMITOHEHTA YIIOBPEHUSL.........ovveeeeeeeeeeeeeeeeeeeeeee e eeseens 30

Kynaiioeprenosa b.M., Koc:kanosa I'.2K., Kaiipanamosa I.K., UmunoBa P.C., ’Kymaranuesa I11.H.
3AKOHOMEPHOCTHU B3AUMOAENCTBHMA KOMITO3ULIMOHHBIX KPUOI'EJIEM C LUIIb............... 35

Kemenoex M., Camup A.P., Bypamesa I.111.
AMMHO- 1 )KUPHOKMCJIOTHBIM COCTAB PACTEHMSI KRASCHENINNIKOVIA CERATOIDES...40

Mycradaena A., Ucknneena A., ®a3bLioB C., Koxamcyrupos K., CBuaepckniiA.
OYHKINOHAJIBHO OBOI'AIIEHHBIN MSACHOMU IMTPOAYKT C MHKAIICYJIMPOBAHHOM
BUTAMUHHOU JTOBABKOW......c..oiiiiiiiiiiite ettt st 45

ITaBanyenko JI., PbchauraMﬁeTOBa A., Taubi0aeBa A., Cononosa E., Ponpuro Uiaappu X.
OLIEHKA U3MEHEHUU COJAEPXXAHUS BOPA B IIOBEPXHOCTHBIX BOAAX JOJIMHbBI
PEKHM MJIEK (AKTOBE, KAZAXCTAH). ...ttt ettt ettt 53

Cepuxbaena, A.M., Kaiimaxanosa M.C., Macaiumosa b.K., Kapiusbikanosa P.b., bazap6aes X.
[OJIVUEHMA 1 ®PU3UKO-XUMUNYECKHNE XAPAKTEPUCTUKN OPTAHUYECKUX
MOJNOUITMPOBAHHBIX TJIMH C ITPUBUTBIMU OPTAHOAJIOKCUIAAMMU. .......oovviiiiiiiiiiiieens 61

Caxkmuena 3.K., Koambip3aesa P.H., bopanoaesa T.K., 96im 7K.A, Kyman H.U.
OIMPEJEJIEHWE MOYEBHWHbBI B MOJIOKE B JIETHUUW ITEPUOJ] TOHA......cooiiiiieiieeeeeeee 69

Tykrtun B.T., Tenuzoaena A.C., TemupoBa A.M., Caiinnana I.T.
INEPEPABOTKA H-AJIKAHOB 11 BEH3MHOBBIX ®PAKILIUM HA MOANDPULINNPOBAHHBIX
HEOJIMTHBIX KATAJIMBATOPAX ..ottt sttt sttt 75

OcnaunkyioBa I.X.,Toiimb6aeBa /I.b.,EpmekoB E.E., Canyaxacoa C.A., AiinapxanoBa I.C.
UCCJIEJOBAHUSI MOP®OJIOTUU U ®U3NKO-XUMUYECKNX CBOMCTB KPAXMAJIOB
PA3JIMYHOTI'O ITPOUCXOXJIEHUA KAK ChIPbA AJIS ITPOM3BO/JCTBA BUOPA3JIATAEMbIX
MITEHOYHBIX MATEPHATIOB. ...ttt ettt ettt eaeeseeneeneeeas 84

HlIaiimepaenosa I.C., ZKantacos K.T., lopmemikun O.b., MycipenoBa J3.b., Tacran6exoBa b.0.
3ABAJIAHCOBOE ®OCDATHOE CbIPBE MECTOPOX/IEHM A )KAHATAC: KOMIUJIEKCHOE
N3YUEHUE COCTABA U CTPYKTYPBL. ...ttt 93

SIkusiea M.A., U3TtaeB B.A., U3Taes A.I., TyupcyﬂﬁaeBa III.A., Paxpim0aeBa M.H. .
NCCIEJOBAHUE PEOJIOTMYECKX CBOMCTB BE3/JIPOXJKEBOI'O TECTA M3 INIIEHNYHOU
MVYKMU TTEPBOI'O M1 BTOPOI'O COPTAL....ooteeeee ettt ettt e aae e et e e naeas 99



OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

CONTENTS
Akurpekova A.K., Nefedov A.N., DalelhanulyO., Tastemirova A.T., Abilmagzhanov A.Z.
STUDY OF AQUEOUS SOLUTIONS OF METHYLDIETHANOLAMINE USED FOR
GAS PURIFICATION. ...ttt ettt sttt sttt a e sttt sh ettt sbeeat et e sbeebeenee e 6

Jumekeyeva A.l., Akhmetova S.N., Bukharbayeva F.U., Aubakirov T.A., Zhanbekov KH.N.
NICKEL - PALLADIUM CATALYSTS FOR HYDROGENATION OF 3,7, 11,
15-TETRAMETHYLHEXADECYN-1-OL-3 C, | ...cviiiiiiiiiiiiiiiiiiiiiiiiiiiiis 14

Issayeva A.N., Korganbayev B.N., Golubev V.G., Eschenko L.S., Zhumadullayev D.K.
VOLUMETRIC CONDENSATION OF A VAPOR-GAS MIXTURE ON FOG PARTICLES AND
DROPS IN A SURFACE-TYPE APPARATUS......ooit ittt 22

Kozhakhmetova A.M., Zhantasov K.T., Dormeshkin O.B., Baiysbay O.P., Dosbayeva A.M.
RESEARCH OF THE COMPOSITION OF LOW-RATED PHOSPHORITES OF THE AKSAY
DEPOSIT AS A COMPONENT OF FERTILIZER.......ccceoctiitiiiiiiiiinieitcteeeit ettt 30

Kudaibergenova B.M., Koszhanova G.Zh., Kairalapova G.Zh., Iminova R.S., Zhumagalieva Sh.N.
REGULARITIES OF INTERACTION OF COMPOSITE CRYOGELS WITH CPB.......cccoccoviiiiiinieienene. 35

Kemelbek M, Samir A.R, Burasheva G.Sh
AMINO ACID AND FATTY ACID CONTENTS OF THE PLANT KRASCHENINNIKOVIA
CERATOIDES. ... oottt ettt ettt e ste e skt esttesebeesbeesse e taessbeasbeesseesseassaasssessseesseesseasssessseassensseassanssanns 40

Mustafaeva A., Iskineyeva A., Fazylov S., Kozhamsugirov K., Sviderskiy A.
FUNCTIONALLY ENRICHED MEAT PRODUCT WITH INCAPSULATED VITAMIN
SUPPLEMENT ...ttt e e et e et e et e et e e et e e et e e et e e eaeeeeaseeeteeeeaseeeseseenseeenrens 45

Pavlichenko L., Rysmagambetova A., Tanybayeva A., Solodova E., Rodrigo Ilarri J.
ASSESSMENT OF BORON CONTENT CHANGES IN THE SURFACE WATER OF THE ILEK
RIVER VALLEY (AKTOBE, KAZAKHSTAN) ..ottt ettt ettt s ee e 53

Serikbayeva A.M., Kalmakhanova M.S., Massalimova B.K., Zharlykapova R.B., Bazarbaev H.
PREPARATION AND PHYSICO-CHEMICAL CHARACTERIZATION OF ORGANIC MODIFIED
CLAYS WITH GRAFTED ORGANOALKOXIDES......ccotii ittt ettt eseee e enne s 61

Sakieva Z.Zh., Zholmyrzayeva R.N., Boranbayeva T.K., Abish Zh.A., Zhuman N.I.
DETERMINATION OF UREA IN MILK ...cccocitiitiiitiniieiente ettt sttt s 69

Tuktin B.T., Tenizbaeva A.S., Temirova A.M., Saidilda G.T.
PROCESSING OF N-ALKANES AND GASOLINE FRACTIONS ON MODIFIED ZEOLITE
AT A LY ST S et e e ettt e e et e e e e ette e e e eata e e e eetteeeeeaaeeeeetaaeeeetseeeeeateseeeesaeeeeesseeeeanes 75

Ospankulova G.Kh., Toimbaeva D.B., Ermekov E.E., Saduakhasova S.A., Aidarkhanova G.S.
STUDIES OF THE MORPHOLOGY AND PHYSICO-CHEMICAL PROPERTIES OF STARCHES

OF VARIOUS ORIGINS AS THE MAIN RAW MATERIAL FOR THE PRODUCTION

OF BIODEGRADABLE FILM MATERIALS. ..ottt et 84

Shaimerdenova G.S., Zhantasov K.T., Dormeshkin O.B., Mussirepova E.B., Tastanbekova B.O.
OFF-BALANCE PHOSPHATE RAW MATERIALS OF THE ZHANATAS DEPOSIT:
COMPREHENSIVE STUDY OF COMPOSITION AND STRUCTURE........ccccccvviiiiiieiieecieeieee e 93

Yakiyayeva ML.A., Iztayev B.A., Iztayev A.lL., Tursunbayeva Sh.A., Rakhymbayeva M.N.
STUDY OF RHEOLOGICAL PROPERTIES OF YEASTLESS DOUGH FROM WHEAT FLOUR
OF THE FIRST AND SECOND GRADES. ..ottt 99



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 oopmiieHHUS CTaThH ISl MyONMKAMK B )KypHaJle CMOTPETh Ha calTax:
www:nauka-nanrk.kz
http://chemistry-technology.kz/index.php/en/arhiv

ISSN 2518-1491 (Online), ISSN 2224-5286 (Print)

Penaxroper: M.C. Axmemosa, A. Bomanxkwizwi, /].C. Anenos, PJK. Mpsabaesa
Bepcrka Ha xommnelorepe /[ JKaodwvipanosa
ITonnucano B meuars 10.12.2021.
®dopmar 60x881/8. bymara odcernas. [leuars — puzorpad.
4,6 .. Tupax 300. 3aka3 5-6.

Hayuonanvnas akademus nayx PK
050010, Anmamuwi, yn. Lllesuenxo, 28, m. 272-13-19





