H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES CHEMISTRY AND TECHNOLOGY
ISSN 2224-5286
Volume 4, Number 430 (2018), 110-114

D.Zh. Kalimanova, A.D. Kalimukasheva, N.Zh. Galimova

Atyrau State University named by Kh. Dosmukhamedov, Atyrau, Kazakhstan
E-mail: dana80_04(@mail.ru, aral1959(@mail.ru, gnazymzh@gmail. com

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.
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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.
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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-ecastern 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 3827 6,87 0,40
Fractions 5-2 mm 25 43,79 17,20 1,62
Fractions 2-1 mm 25 35,02 745 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 28.46 128
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
11 loam 4 1,5 0,5-2.0
11 sandy loam 17 0,9 0,3-22
The sand is large 2 0,2 0,1-0.2
Sand Medium 2 0,7 0,1-0,7
Sand fine 1 22 -

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 (ug / g) in bottom sediments

Parametr Maximum Medium Minimum
a- 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
(SAWY) 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 4400 <11,34 <0,1
PCBs 25 11,170 <2046 <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
1ts coast.
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KACHHNIIH COJTYCTIK-IIBIFEIC BOIITTHIH TEOXUMHUSLILIK 3EPTTEYJIEPTHIH
HOTWKEJIEPI (KAMBIK O3EHI CY TYBI IIOTTHALTEPTHETT MYHAI OHIMJIEPT)

Annoramusa. bymr makamama Kacmumif TEHI3IHIH CONTYCTIK — IOBIFBIC OONITiHIH TCOXHMHSAIBIK 3CPTTCYJICP
HOTIOKEC] oHe JKalbIK e3cHIHAET! cy TyOl meriHaiIepiHAcTi MyHall 6HIMICPIH aHBIKTAY KapacThIPbLIaAsl. MyHan
OHIM/IEPI, XJOPOPTAHHKANBIK HMECTHIHATED, IMOMXIOPIbl OU(EHIIIEP, MOMMIOH IMeTiHAUICPIHACTI CHHTCTHKAIBIK
ocrncenni satrap McH (eHommap. 3eprrey ammarel perinae Coarycrik Kacmumiinin KasakcTaHHBIH skarajaybiHA
JKaKbIH OPHAJIACKAH HIBIFBIC YYACKEC] ANBIHABL 3EpTTCY aWMAarbl TETIC TOMEHACYMEH KOHE TCPCHIIKTIH 0asty ecyi
apKpLIBI cHmarTanaael. O »Kepae TOMBIPaK keOiHece KHIIKBIIIBI HEMECE KyMAbI O0TaIbL

Kacnwmif TeHi31HIH AeHTeHiHAETT MayChIM/BIK AyBITKYJIap OipHEIIE MIIIMMETPACH acnaiiasl. Kacnuit TeHi3iHIH
COJTYCTIK-IIBIFBIC JKAFANAY bl KOFAPhl KAPKBIHMEH CHITATTAJIA/IbL.

3eprrey aiiMarbl TCOXUMHUSIIBIK JKOHE THAPOXHUMILIIBIK PEXKUMICPAC A€, THAPOOHOTIOTHUIBIK CHIIATTaMaNapaa
A KONMAimel OpHAMacKaH. TeHi3 OCTiHae skoHE TYOIHAC OPHANACKAH CTAHIMAIAPAAFBI HETI3TI TCOXUMHUSIBIK,
THAPOJIOTHSUIBIK YKOHE THAPOXHMISIIBIK CHITATTaMaIapbiH KemeHai 3eprrey. Coarycrik Kacmuiain meFbic O6iriHiH
¢y TyOinzaeri meriHainepal Oalikay Ky3ri KOHC KOKTCMTi KE3CHACPAC KYPTi3LIAl OHE KY3Tl KE3CHICTI TOMCHTI
IOOTIHIUTCPACTI MYHAH 6HIMACPIHIH IOFBIPIAHY BI KA3FBI KC3CHMCH CATBICTHIPFAHIA TOMCHICTCHI AHBIKTAJIIBL.

Kammsr, xyprizinreH 3eprreynepain HoTmkenepi Ooibmma Coaryerik Kacmwmiini taburm e3iH-631 Tazapry
MOTCHIMMANTBI 3aMAHAYH AHTPOMOTCHIIK JKYKTCMCICPMCH OipmiaMa JWHAMHKAIBIK TCHC-TCHIIK IKAFIAHBIHIA
EKCHJIITIH aJIbIH-a71a TYKBIPBIM KacayFa OOJIaIbl.

Tyiiin ce3gep: MyHall eHIMACPI, XJIOPOPTAHWKAJIBIK NECTUIMATEP, MONUXIOPHILAlL Ompenmnaep, (eHo,
KOHIICHTPALHSL.
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PE3YJbTATHI TEOXUMHWYECKHX HCCJIEJTOBAHUI CEBEPO-BOCTOUYHOM YACTH KACIIUS
(HE®TEIIPOAYKTHI B JOHHBIX OTJIOXEHUAX PEKH YPAJI)

AnnHoTtanusi. B JaHHOH crathe paccMarpHBAOTCA PE3YIbTAThl T'COXHMHYCCKHX HCCIICIOBAHUI CEBEPO-
BOCTOUHOM yacTu Kacnuiickoro Mops u ompeJesicHue He(TEMpOayKTOB B JOHHBIX OTJIOKCHIIX peku Ypai. Jlaercsa
aHAA3 KOHICHTPAIMil HC()TCTPOAYKTOB, XJIOPOPTAHHYCCKHAX MCCTHIHIOB, TOJHXJIOPHPOBAHHBIX OH()CHHIIOB,
CHHTCTHYCCKUX ITIOBCPXHOCTHO-AKTHBHBIX BemecTB M (peHonoB Ha mommroHe. Obmactes CesepHoro Kacmus,
TIPAJICTAIOINAS K KA3aXCTAHCKOMY NMOOEpexbio, Obla BhIOpaHA Kak oOmacTs ueciaenosanus. MccnenoBannas o0macTsb
XapPaKTEPHU3YETCS HAKIOHOM JHA M MEIJICHHBIM YBEIMUCHHEM TITyOWHBI. [I0OuBBI 376Ch B OCHOBHOM TIPS3CBBIC,
HJIOBBIC WM TIECYAHBIC.

Cesonnbie koncOaHus ypoBHA KacmuiCkOTO MOpPS HC MPCEBBHIMMAOT HECKOIBKHX MCETPOB. CEBEpPO-BOCTOYHOC
nobepeskbe KacmuicKoro MOpsI XapaKTepU3yeTCs BBICOKHMH CKAYKAMH.

MecTo nccrneJOBaHHS YHUKAIBHO KaK B TCOXUMIIESCKOM, TaK U B THAPOTHAPOXUMHICCKOM PEXKHMAX, 4 TAKKE B
THAPOOHOIOTHICCKAX XapaKTePHCTHKAX. [IpoBeAeHBI KOMIUICKCHBIC HCCICIOBAHHUS OCHOBHBIX T'COXHMHUCCKUX,
THAPOJIOTHYCCKUX M THAPOXUMHUUCCKUX XaPAKTEPUCTHK HA CTAHIMSAX, PACIIONOKCHHBIX HA IIOBEPXHOCTH U JTHE MOPSI.
HaOnronenne TOHHBIX 0cankoB BocTouHOW uactu CeepHoro Kacmms mpoBOAHMIOCH B OCCHHE-BECCHHUH IIEPHOJ, U
6b110 OOHAPYIKEHO, YTO KOHICHTPALNS HEPTEMPOAYKTOB B JOHHBIX OTJIOKCHIAX B OCCHHEM IEPHOJC YMCHBIIACTCS
M0 CPABHCHHIO C JICTHHM INEPHOAOM. B 1enom, McXoas W3 pe3ysbTaTOB IHMPOBEACHHBIX HCCICIOBAHHH, MOKHO
CACTIATh NMPCSABAPUTCIBHBIA BBHIBOI O TOM, YTO HPHPOJHBIH camooummaromuiics moteHmuan CesepHoro Kacmms
HAXOJHTCS B COCTOSIHHH CBOCTO POAA THHAMHUYCCKOTO PABHOBECHS C COBPEMCHHBIMH AHTPOIIOTCHHBIMH HATPY 3KAMH.

KimoueBbie cioBa: He(TENPOAYKTHI, XJIOPOPTAHHYCCKHE MECTHIHABL, NOJMHXJIOPHPOBAHHBIC OU()CHIIBL,
(heHOIT, KOHIICHTPALIHSL.
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