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NAS RKis 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.

Kaszakcma+ Pecnybnukacbl Ynmmbik fbinibiM akademusicbl "KP ¥FA Xabapnapbl. Xumusi xeHe
mexHorsioeusi cepusichl” fbinibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHdekcmernyze KabblnOaHraHbiH xabapnalobl. byn uHOekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday macesneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
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Sources Citation Index-ke eHyi 6i30iH KoramdacmbIK YWiH eH 63eKmi xoHe 6edendi XUMUSIIIbIK FblribiMOap
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ColepxxaHue 8 amoM UHOeKcuposaHUU Haxodumcsi 8 cmaduu paccMmompeHusi komnaHueli Clarivate
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RESULTS OF GEOCHEMICAL INVESTIGATIONS
OF THE NORTH-EASTERN PART OF CASPIAN (OIL PRODUCTS
IN THE DONAL DEPOSITS IN THE URAL RIVER)

Abstract. This article examines the results of geochemical studies of the north-eastern part of the Caspian Sea
and the determination of petroleum products in bottom sediments in the Ural rivers. The analysis of the
concentrations of oil products, organ chlorine pesticides, polychlorinated biphenyls, synthetic surfactants and
phenols in the landfill is given. The region of the Northern Caspian adjacent to the Kazakhstan coast was chosen as
the study area. The area under investigation is characterized by a gentle slope of the bottom and a slow increase in
depth. The soils here are mostly muddy and silt or sandy.

Seasonal fluctuations in the level of the Caspian Sea do not exceed a few dm. Northeast coast of the Caspian
Sea is characterized by high surges.

The site of the research is unique both in geochemical and hydro-hydro chemical regimes, and in hydro
biological characteristics. Complex studies of the main geochemical, hydrological and hydro chemical characteristics
at stations located at the surface and bottom of the sea were carried out. Observation of bottom sediments of the
Eastern part of the Northern Caspian was carried out in the autumn and spring period, and it was revealed that the
concentration of oil products in the bottom sediments in the fall period decreases compared to the summer period. In
general, based on the results of the conducted studies, a preliminary conclusion can be drawn that the natural self-
cleaning potential of the North Caspian is in a state of some kind of dynamic equilibrium with modern anthropogenic
loads.

Key words: oil products, organ chlorine pesticides, polychlorinated biphenyls, phenol, concentration.

Introduction. Granulometric composition of bottom sediments. Bottom sediments in the study area
are sufficiently monotonous and are represented by shells, sands, aleurites, rarely aleuropelites and their
combinations. The formation of bottom sediments is dominated by processes of biogenic accumulation,
terrigenous demolition and chemogenic precipitation. [1]

The biogenic component of the sediments under study, is mainly included in fractions> 0.25 mm.
Fraction> 1 mm is represented mainly by whole shells of lamellarbranch and gastropod mollusks and their
fragments. Fraction 1.0 - 0.1mm is composed of fragments of shells of mollusks and foraminifera. Shells
of mollusks consist mainly of calcite with the presence of aragonite and dolomite. Biogenic formations
have a predominant development. Shell and sand are different in their composition. Under the influence of
waves, the shell often forms on the bottom of linear and patchy-banded clusters a few meters wide.

The sands are represented by coarse, medium and fine-grained differences (fractions 1-0.25, 0.25-0.1
mm predominate). In composition, these are mainly detrital formations with a small admixture of
terrigenous minerals. Sands are usually present as a filler and do not form isolated fields.

Methods of research. Three well-known elements of the triangle of knowledge - education, scientific
research, innovation - are often underestimated for the development of a successful economy. In addition,
the combination and synchronization of these three different industries form the basis for economic
success.

— 110 ——
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The discussion of the results. The terrigenous component of precipitation is concentrated mainly in
silts (fraction 0.1-0.05 mm). It is represented by quartz, feldspar, fragments of rocks, secondary, accessory
and ore minerals. Terrigenous deposits have a significant development within the Kashagan range. The
most common mineral is quartz. [2]

Aleuro-pelitic fraction (<0.05 mm) is present as an impurity and does not form independent
differences. The maximum values are confined to the north-eastern and north-western parts of the
polygon. The third constituent of bottom sediments are chemogenic oolites, which are extremely rare at
the landfill stations. [3]

Considering the lithological composition of the bottom sediments, it should be noted that
representatives of all the listed genetic types have been found almost everywhere. This is also evidenced
by the basic statistical characteristics (Table 1).

Table 1 - The main statistical characteristics of the content of granulometric fractions (%) of bottom sediments

Fractions Amount Maximum Medium Minimum

25 31,14 7,98 0,46
Fractions 10-5 mm 25 38,27 6,87 0,40
Fractions 5-2 mm 25 43,79 17,20 1,62
Fractions 2-1 mm 25 35,02 7,45 0,37
Fractions 1-0.5 mm 25 33,90 10,48 0,61
Fractions 0,5-0,25 mm 25 28,11 5,90 0,62
Fractions 0,25-0,1 mm 25 85,49 28,46 1,28
Fractions 0,1-0,05 mm 25 43,71 8,72 0,41
Fractions <0.05 mm 25 25,06 6,94 0,01

Petroleum products in bottom sediments

Studies have shown that the ability of bottom sediments to adsorb oil within each of the granulometric
types, in turn, is also due to their dispersity in the density and cohesion of the particles. Thus, according to
the data obtained (Table 2), a noticeable

the relationship between the granulometric composition of bottom sediments and the content of
hydrocarbons sorbed on them. [4]

The content of oil in bottom sediments decreases from clayey silts to loamy and sandy loam and from
dusty sands to large silt. At the same time, an increase in the content of hydrocarbons in bottom sediments
is combined with a decrease in their relative density and an increase in dispersion, despite the considerable
porosity and looseness that is common to the sediments studied. The reason for the increased
concentrations in finely dispersed bottom sediments is undoubtedly the fact that they have a large sorption
surface and, consequently, the ability to retain sorbed substances. [5-7]

However, in the case of a disturbed structure of bottom sediments or other effects, the sorption values
of each of the granulometric types can vary significantly under the influence of hydrometeorological
factors (wave, flow), dredging and hydrotechnical work, which was repeatedly observed in natural
conditions.

Table 2 - The content of hydrocarbons in various types of bottom sediments

Type of sediment Number of definitions [Average hydrocarbon content, mg /|  The limit of hydrocarbon
g dry ground fluctuations, mg / g dry ground

11 clayey 7 6,6 1,0-17,1
Il loam 4 1,5 0,5-2,0
11 sandy loam 17 0,9 0,3-2,2
The sand is large 2 0,2 0,1-0,2
Sand Medium 2 0,7 0,1-0,7
Sand fine 1 2,2 -

Sand silty 2 6,4 3,8-8,9
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Elevated levels of oil products in the bottom sediments of the Kashagan structure are observed in the
southeastern part of the test site, which may indicate either anthropogenic contamination of the soil or the
inflow from deep horizons. To more accurately determine the nature of the appearance of a high
concentration of petroleum products in bottom sediments, additional research is needed at this site. [8]

Phenols in the bottom sediments of the landfill. The content of phenols in the bottom sediments on the
Kashagan structure, in most cases does not exceed the detection limit of 0.05 mg / kg. The main statistical
characteristics are presented in Table 3.

Table 3 - Basic statistical characteristics of the content of petroleum products and phenols (mg / kg) in bottom sediments

Parameter Maximum Medium Minimum
Petroleum products 10,30 5,20 0,90
Phenols 0,34 <0,05 <0,02

Organochlorine pesticides in sediments

The contents of organochlorine pesticides in April 2003 were in almost all cases below detection

limits, except for a-HCH and y-HCH. The main statistical characteristics are presented in Table 4

Table 4 - Basic statistical characteristics of the content of organochlorine pesticides (g / g) in bottom sediments

Parametr Maximum Medium Minimum
o- HCH 0,0009 0,0004 0,0002
v- HCH 0,0040 0,0012 0,0002
Heptachlor <0,0005 <0,0005 <0,0005
4,4- DDE <0,0005 <0,0005 <0,0005
4,4- DDD 0,0030 <0,0005 <0,0005
4,4DDT 0,0030 <0,002 <0,002

Polychlorinated biphenyls (PCBs) in bottom sediments

No connection forms independent fields, so a total value was used to characterize the area.

Elevated levels of PCBs in bottom sediments are found in the southeastern and central parts of the
landfill. These anomalies can be explained either by technogenic pollution of the soil, or by the inflow of
PCBs from deep horizons. [9]

A feature of polychlorinated biphenyls (PCBs) is their high chemical stability. The initial quantities of
these substances entering the environment can be retained for a long time, circulating and spreading in the
ecosystem.

Synthetic surfactants (SAB) in bottom sediments. Elevated concentrations of synthetic surfactants
(SAWS) in bottom sediments on the Kashagan structure are observed in the northern part of the structure.
The main statistical characteristics are presented in Table 5. [10-12]

Table 5 - The main statistical characteristics of the content of surfactants and PCBs (mg / g) in bottom sediments

Parametr Amount Maximum Medium Minimum
SPAC 25 44,00 <11,34 <0,1
PCBs 25 11,170 <2,046 <0,1

Analysis of concentrations of petroleum products, organochlorine pesticides, polychlorinated
biphenyls, synthetic surfactants and phenols in the sediments of the landfill shows that soils on the
investigated area can be classified as pure.

Conclusions. In general, based on the results of the conducted studies, a preliminary conclusion can
be drawn that the natural self-cleaning potential of the North Caspian is in a state of some kind of dynamic
equilibrium with modern anthropogenic loads. However, this balance can be violated under the influence
of intensive expansion of economic activity both, first of all, on the water area of the Caspian Sea and on
its coast.
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J. K. KanumanoBa, A.JI.Kanumykamesa, H.OK.I'aaumoBa
X.JlocMyxamMesioB aThIHIaFbl ATBIpay MEMJIEKETTIK YHUBepcUTeTi, ATbipay, Kazaxcran

KACHHUAIIH COJTYCTIK-IIBIFBIC BOJITTHIH, TEOXUMMUSJIBIK 3EPTTEYJIEPIHIH,
HOTH)XEJIEPI (KAMBIK ©3EHI CY TYBI IO THALIEPIHIEI'T MYHA OHIM/IEPI)

Annoranus. byn makamaga Kacrumii TeHi3iHIH COJTYCTIK — INBIFBIC OOMITiHIH TCOXHMHUSUIBIK 3EpPTTEYIIep
HoTIKecl xoHe JKalbIK e3eHiHzeri cy TYOl eriHaAlIepiHaeri MyHail eHIMIEpiH aHBIKTay KapacThIpblIagsl. MyHai
OHIMIEP], XJIOPOPTaHUKAJIBIK MECTUIHUATED, HONUXIIOPIB OUpEeHNIIEp, MOJUIOH MeriHAUIEePIHAErT CHHTETHKAIBIK
Oencenni 3artap MeH ¢enonpap. 3eprrey aiimarbl peringe Conrycrik Kacnmiinin KazakcTaHHBIH jkaranayblHa
JKaKbIH OpHAJIACKaH HIBIFBIC YYacKeCi ajibIHIIbL. 3epTTey aiiMarbl TEeric TOMEHAECYMEH JKoHE TepeHJIIKTIH Oasy ecyi
apKpUIbl cunarranaasl. O )Kep/ie TONbIpaK keOiHece KbIIIKBUIIBI HeMece KYM/IbI 00JIa ibl.

Kacnuii TeHi3iHiH IeHreiinaeri MaychIMIbIK aybITKyJap OipHeIe MIuIMMeTpIeH acnaiasl. Kacnuii TeHizinin
COJITYCTIK-IIBIFBIC JKaFaJIaybl KOFAphl KAPKBIHMEH CHITATTAJIA/IbL.

3epTTey aliMarbl TEOXUMUSUIBIK KOHE THIPOXUMUSUIBIK PEXUMICPAE /1€, THAPOOHONIOTHSIIBIK CHIIaTTamMatapia
Jla KoJIainmbel opHanmackKaH. TeHi3 OeriHzme »xoHe TyOiHIE OpHajackaH CTaHLMsUIApAarbl HETI3rl T'€OXUMHSUIBIK,
THPOJIOTHSUIBIK YKOHE THIIPOXUMHUSUIBIK CHUITaTTaMaapblH Kemenai 3eprrey. Conrycrik Kacnuiinin msirsic OemiriHig
cy TyOiHzeri merinainepai Oalkay Ky3ri jKOHE KOKTEMIi Ke3eHAepHe KYPTi3iimi ®oHe Ky3ri Ke3eHJEeri TOMEHT1
HIeriHIep/eri MyHail eHIMAEPiHiH HIOFbIPJIAHYBI JKa3Fbl KE3EHMEH CAJIBICTBHIPFaH/1a TOMEH/IET€Hi aHBIKTaJIIbL.

Kammsl, xyprisiiren 3eprreyiepain HaTikenepi OoiibiHma Contyctik Kacnmiiniy taburm e3iH-e31 TazapTy
MOTEHLMAJbl 3aMaHayd aHTPOIOTEHIIK >KYKTeMelepMeH OipmaMa IMHAaMHUKaJIbIK TeNe-TeHIIK >KaFaaibHIa
EKEHJIITH aJJ(bIH-aJla TY)KBIPBIM JKacayra 0oJapl.

Tyiiin ce3mep: MyHall eHiIMIepi, XJIOPOPraHUKAJIBIK IECTUIUATEP, MOJMXJIOPWIbAI Oudenmnaep, ¢eHou,
KOHLICHTpALHSL.
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PE3YJIbTATHI TEOXUMHUYECKNX UCCJETOBAHUI CEBEPO-BOCTOYHOM YACTH KACIIHA
HEPTEINPOAYKTHI B JOHHBIX OTJIOXKEHHUAX PEKH YPAJI)

AnHoTanusi. B naHHOH cTaTthe paccMaTpuBAarOTCS Pe3yJIbTaThl TEOXMMHUYECKMX HCCIEJOBAaHMH CeBepo-
BocTO4HOM yactu Kacnuiickoro Mopst u onpenenenne HeTEPOAYKTOB B JOHHBIX OTJIOKEHHUAX peku Ypai. Jlaercs
aHaJ M3 KOHLEHTpalMi He(TEeNpOAyKTOB, XJIOPOPTaHMYECKUX IECTHLHUIOB, ITOJMXJIOPUPOBAHHBIX OH(EHUIOB,
CHHTETHUYECKUX MOBEPXHOCTHO-aKTHUBHBIX BeImIeCTB W (eHonoB Ha monurone. Ob6macts CeBeproro Kacmms,
MpujIeraromas K Ka3axCTaHCKOMY Imo0epexbpio, Oblla BRIOpaHa Kak 00JacTh mccienoBanus. McenenoBanHas o0acTsb
XapaKTepHU3yeTcs HAKIOHOM [HA W MENJICHHBIM yBeNWYeHHEeM TyOuHbBI. [10YBBI 31eCh B OCHOBHOM TpS3EBBIC,
WJIOBBIC WU TIECYAHBIE.

Ce3onnble KojeOaHms ypoBHS Kacmmiickoro Mops He HPEBBINIAIOT HECKOJIBKUX MeTpoB. CeBepo-BOCTOUHOE
nobepexne Kacnmiickoro Mopst XxapakTepu3yeTcsi BRICOKUMHU CKadKaMU.

Mecto HCCJICAOBaHM YHUKAJIBHO KaK B TCOXUMHUYCCKOM, TaK U B THAPOTUAPOXUMUYCCKOM PEIKUMAX, a TAKIKC B
FI/IleO6l/IOHOFI/l‘leCKI/IX XapaKTCpUCTHUKax. HpOBeI{eHbI KOMIIJICKCHBIC HCCICA0BaHUsA OCHOBHBIX TI'COXHMHYCCKUX,
TUIPOJIOTHYCCKUX M THIPOXUMUICCKUX XapaKTEPUCTHK HA CTAHIUIX, PACIIONIOKECHHBIX HA IIOBEPXHOCTH U JTHE MOPSL.
HaGmonenne noHHBIX ocaakoB BocTouHoH yactu CeBepHoro Kacmust mpoBoAMIIOCh B OCEHHE-BECEHHHH TEpHOl, U
ObUT0 OOHApPYKEHO, YTO KOHIEHTpAlXs HEPTEIPOIYKTOB B JIOHHBIX OTIOXKEHHUSIX B OCCHHEM IIEPHOJIE YMEHBIIACTCS
M0 CPaBHEHHWIO C JICTHUM MEpHONOM. B 1emoM, WCXOons W3 pe3yibTaTOB IMPOBEACHHBIX HCCICAOBAHHHA, MOXKHO
CHeNaTh TPENBAPUTENBHBIA BBHIBOI O TOM, YTO HPHUPOAHBIH caMoounmiaromuiics notennuan CeepHoro Kacmus
HAXOJUTCS B COCTOSIHAM CBOETO poJia TUHAMUYECKOTO PaBHOBECHS C COBPEMEHHBIMU aHTPOIIOTCHHBIMA HArpy3KaMHu.

KiroueBble cioBa: HEPTEIPOAYKTHL, XJIOPOPTAaHMYECKHE MECTUIMIBL, MOJUXIOPUPOBAaHHBIE OH(EHMIBL,
(beHon, KoHIIEHTpaITHSI.

CaeeHbs 00 aBTOpax:

Kannmanosa [lanaryn JKackaiiparoBHa - Kanaunatr Gnosnoruyeckux Hayk, CT. IperojaBateib Kapeapsl « XUMHS U XUMH-
YyecKas TEXHOJIOTHsI», ATbIpayCcKuil rocyjapcTBeHHbIH yHuBepcuteT uM.X.JlocMyxame10Ba;

Kanumyxamea Apan JlemeyoBHa - TOLEHT Kaeapbl « XUMHUS U XUMUUYECKas TEXHOJIOTH», ATBIpayCKUii TOCY1apCTBEHHBIIT
yHuBepcuteT uM.X.JlocMyxamenosa;

Tanmumora Haszeim XKakcnbaeBHa - MarucTpanT kadeapsl « XUMUS H XUMHUYECKasi TEXHOIOTHS,
ATbIpayckuii rocy1apcTBeHHbIN yHUBepcuTeT UM. X.JlocMyxamenoBa.
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