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2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
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 geology and technical sciences in the Emerging Sources
Citation Index demonstrates our dedication to providing the most relevant and influential content
of geology and engineering sciences to our community.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npeonacaem xauecmeo u enyouHy Kommenma 0/ ucciedogamenell, dgmopoes,
uzoamenei u yupexcoenuil. Brxnouenue Uzeecmus HAH PK. Cepus eeonocuu u mexnuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



KAWMBIFBIMABIABIK, KOFPBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIIEHHS KauecTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J]aH YacTHbIH bnarorBoputenbHblid GoHa «Xanbky». 3a robl CBOSH IesITeIbHOCTH
Ha peajM3aluio OJaroTBOPUTENIFHBIX MPOEKTOB B 00JacTsAX oOpa3oBaHMS M HAyKH,
COLMANILHOM 3aIlUTHI, KYJIBTYPBI, 31paBooXpaneHus u cnopra, Gonp Beyaenua Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue brarorBoputenbHbIH GoHT «XabIK» yrenseT 00pa3oBaTeIbHbIM
IporpaMmam, CUMTas 3TO HAIlPaBJIEHUE OJHUM M3 KIIIOYEBBIX B CBOEH NEATENBHOCTH.
Oxas3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30oBaHu0, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJ1 B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem camMbiM ciocoOCTBY S
POCTY UncIIa JIIoNeH, ClIOCOOHBIX MEHSTh XKU3Hb B CTPaHE K JIy4IllleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEIUKUX YMOB». OmHOH u3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpa3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — nepBblii B cTpane OuzHec-uHKYOaTop ISl y4aluxcs
9-11 xmaccoB, KOTOPBIH MOMOraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MHUPE
MPeANPUHUMATENILCKUE HaBBIKK. Tak, Ha coOmelCTBHE MajoMy OHM3HECY IMIKOJIbHHUKOB
06110 BeIzIeneHo Oosee 200 rpanToB. [y moiep KKy TadaHTIMBBIX 1 MOTUBHPOBAaHHBIX
nereii @OoHII HEOAHOKPATHO BBLACISUT TPAHThI HAa 00yueHHe B MexXTyHapOJHOH IIKOIe
«Mupac» un B Astana IT University, a Taxke MOMOI Ka3axCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tamimrep», koropomy DoHI OKa3an HOAICPIKKY, JICIIIU B
OCHOBY y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT 10 IPEAMETY
«OcHOBBI TIpeANpUHUMATENbCTBA U Ou3Heca», mpenogaBaemoro B 10-11 kmaccax
Ka3aXCTAHCKMX ILIKOJ U KOJUIEIKEH.

[TomuMo mnomomM MIKOJIBHMKAM, ydallMMcs KoJulepked M cryaeHTaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWU IEAaroroB,
COBEpIIIEHCTBOBAHNE HMX 3HAHWH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHUKAMH 3HAaHUM OyIyIIMX MOKOJCHHH KazaxcTaHueB. [lpu moanepxkke donna
«XanpIKk» B IOKHOH cTONMIe ObUI OpPraHW30BaH E€XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealn3yeMblii MPOEKT MO0 OOy4YEeHHIO OCHOBaM
(UHAHCOBOM TPaMOTHOCTH Mpernoaasareield n3 BockMH obOnacteidl Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE HA BOCIIMTaHUE (UHAHCOBOW IPAMOTHOCTH H
MPEeIIPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHUSI TPaX1aH CTPaHBI.

HeobOxonumyto momois @oHx «Xanblk» OKa3blBaeT U TeM, KTO 0COOCHHO OCTPO
B Hell Hyxnaercs. B paMkax couuanabHOM 3alllUThl HACEJIEHHUsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXHO JOOABUTh OKa3aHUE ITOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOZJICPKKa B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamel crpaHe. JKU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTbIky»
OKa3all HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHel nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHON nHpeknuerd Donn Beiaenui cBbime 11
MUJUTMAPJIOB TEHT'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIHMIIMHCKON
TIOMOUIHU U CPENCTB 3aLIUThL, aAPECHYIO MaTEPUAIBHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHHS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMH TPOEKTaMH, HAlCICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxaaH DOHJ penimi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SIBJISIETCS YacThlO OOIINECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHb Pa3BUTHUS FOCYIapCTBA.

[lonnepxkka @oHAOM BbIMyCcKa >KypHajgoB HamuonanbHOM AkageMun Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MarvCTPaHTOB, a TaK)KE HAYYHBIX COTPYJAHHUKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISETCS HE MEHEE 3HAYMMBIM
BKu1ajjoM DOH/IA B pa3BUTHE Ka3aXCTAHCKOTO OOIIEeCTBA.

C yBakeHunem,
baarorBopuresbHblii ®oHa «XaabIK»!



Bac penakrop

ZKYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FRUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akagemuri,
«Kazakcran Pecryonukacel ¥ ITThIK FhUTIM akajemusicby PKb-win npesuaenti, AK «JI.B. Cokonbckuit
aTBIH/AFI OTBIH, KaTaln3 jKOHE HIEKTPOXUMHS MHCTHTYTHIHBIH» Oac mupextopsl (AmMarel, Ka3akcTan)
H=4

FruibivMu xaTuibl

ABCAJIBIKOB BaxbiT Hapukdaiiyabl, TeXHHKa FBUIBIMIApBIHBIH JOKTOPHI, podeccop, KP ¥FA

JKayanThl XaTIbIchl, A.b. BekTypoB aTbIHIaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakuusaablK ajdka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopAblH OpbIHOAcaphl), T'€OJOTHSI-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akamemwuri, «Y.M. AxwmencaduHa aTbIHIArbl
THIIPOTEOIOTHS KOHE TCOIKOIOTH MHCTUTYTHIHBIHY» TUPEKTOpHI (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpbIHOAcapbl), TIeOJOTrUs-MHHEPAIOTHs
FBUTBIMJIAPBIHBIH TOKTOPEI, mpodeccop, K.M. CarmnaeB ThIHIAFBI T€OJNIOTHS FHUIBIMAAPH HHCTUTYTHIHBIH
nmupektopsl (Anmarel, Kazakcran) H=2

CHOY /[Iaunen, Ph.D, kaysiMaacteipbutran npogeccop, Hebpacka yansepcuretinia Cy FBUIBIMAAPHI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, TaOuru Tapux MmypaxalblHbIH JKep Typajisl FeUIBIMIAp OeriMiHze
TIETPOJIOTHS XKSHE Taiiiasibl Ka30aiap KeH OpBIH/APBI CaachIHAAFEl 3epTTeyinepain kerekmrici (JIonmon,
Anrnus) H =37

MMAH®HWJIOB Muxauna BopucoBud, TeXHHKa FHUIBIMIAPBIHBIH JOKTOPBI, HaHch yHHBEpCHTETIHIH
npodeccops! (Hancu, @panmms) H=15

HIEH IMun, Ph.D, KpITaii reoorusuibIK KOFaMbIHBIH Tay T€0JIOTHSICHl KOMUTET] TUPEKTOPBIHBIH OPbIH-
Oacapbl, AMEpUKaH/IBIK YKOHOMHUKAJIBIK T€OIOTTap KaybIMAacTeIFbIHBIH Mymeci (Ilexun, Kpirait) H = 25

OUIIEP Axcean, Ph.D, [Ipe3neH TeXHUKAIBIK YHHBEPCUTETIHIH KaybIMIACTBIPBUIFAaH POpeCcCcophl
(dpesnen, bepmun) H=6

KOHTOPOBHUY Aujexceii IOMHIbeBUY, T'COJOIHS-MUHEPATIOIUs FbUIBIMIAPBIHBIH JIOKTOPBL,
mpodeccop, PFA akagemuri, A.A. Tpodumyka aTbIHOaFrsl MyHai-ra3 TeolOTHACH XoHE Teodusnka
nucrutyThl (HoBocubupcek, Peceit) H = 19

ATABEKOB Baagumup EHoxoBUY, XMMUS FRUIBIMIAPBIHBIH JOKTOPEI, benapycs ¥FA akagemuri,
JKana MaTepunaniap XMMHUSICBI HHCTUTYTBIHBIH KYpMeTTi JupekTopsl (Munck, Bernapycs) H = 13

KATAJIUH Credan, Ph.D, JIpe3nes TexHUKaIbIK YHIBEPCUTETIHIH KaybIMAACTBIPBUIFAH PO eCCOphI
([pesnen, bepimmu) H =20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOT s FHUTBIMAAPBIHBIE JIOKTOPBI,
npodeccop, KP ¥FA koppecnonnent-myteci, K.M. Carnaes atbiaaarbl [ €00rus FoUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyici (Anmarsl, Kasakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, xaysimaacteipsurran npogeccop, Hazapbaes ynusepcureri (Hyp-
Cyurran, Kazakcran) H = 11

®OPATTUHMU Maomo, Ph.D, bukokk MunaH yHUBEpCHTETI KaybIMIACTHIpbUIFaH podeccops! (MuaH,
Wranus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecryOnukachiHBIH ¥JITTHIK FRUTBIM akageMusicky PKB (Anmarst k.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JlaMy MUHHCTPJIITiHIH AKHapar KOMUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0aCbUIBIM TipKeyiHEe KOWBLTY Typalibl KydJIiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Us, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAILIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apObl ALy HCIHE ONAPObIH KOCLIHObLIAPHIHbIY MEXHOIOSUACDL.
Mep3iMAiTiri: )KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusiaeig MekeH-kaiibl: 050010, Anmarsr k., [lleBuenko kerr., 28, 219 6eur., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© «Kazakcran PecnyOnukachiHBIH ¥IJITTHIK FRUTBIM akagemusicky PKB, 2024
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuenT POO «HaunonansHol akagemun Hayk Pecriyonukn Kasaxcran», renepanbubiii aupexrop AO
«MHCTUTYT TOTUMBA, Kataiu3a U anekTpoxumun uM. J1.B. Coxonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTrapb

ABCAJIBIKOB BaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBECHHBIN

cexperaps HAH PK, UuctuTyT Xumnueckux Hayk uM. A.B. Bexryposa (Anmarel, Kazaxcran) H=15
PenakxnuunonHas KoJgJerus:

ABCAMETOB Manuc KyapicoBud, (3aMeCTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOrOMUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTAa THAPOTEOIOTUU U TEOIKOTOTUH MIM.
VY.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB T'epoii ’KoaraeBu4, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAO-
IMYeCKuX Hayk, npodeccop, mupekrop MHcruryra reonmorndeckux Hayk nm. K.M. CarmaeBa (Anmarsl,
Kazaxcran) H=2

CHOY JIpuued, Ph.D, acconmupoBanublii npodeccop, nupextop Jlaboparopun BOIHBIX HAYK YHUBEP-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJIbTMAH Peiimap, Ph.D, pykoBoauTens ucciaeJ0BaHUN B 007aCTH METPOJIOTHU U MECTOPOKICHHUN
MOJIe3HBIX HCKomaeMbIx B OTaene Hayk o 3emie Myses ecrectBernHo uctopuu (Jlonnon, Aurmus) H = 37

MMAH®HUJIOB Muxaua BopucoBud, J0KTOp TEXHHYECKUX HayK, mpodeccop YHuBepcutera Hancu
(Hancu, ®panmms) H=15

HIEH ITun, Ph.D, 3amecturens nupexropa Komutera o ropHoii reosiornn Kuraifckoro reooruueckoro
oOmiecTBa, 4WieH AMEpPUKaHCKON acconuanuu skoHomuueckux reonoros (Ilexkun, Kurait) H = 25

OUIIEP Axcenn, accoumupoBanHblii npodeccop, Ph.D, texumueckuil yHuBepcurer Jlpesnen
(dpesnen, bepmun) H=6

KOHTOPOBHUY Auekceii DMUIbeBUY, JTOKTOP I'C€OJIOrO-MHHEPATIOTHYECKUX Hayk, mpodeccop,
akanemuk PAH, MuctuTyT HedrerasoBoit reomoruun u reodusukn um. A.A. Tpopumyka CO PAH
(Hosocubupck, Poccus) H=19

ATABEKOB Baaaumup EHokoBHY, TOKTOp XMMHYECKUX HayK, akaneMuk HAH benapycu, moueTHsii
nupekTop MHctutyta Xumun HOBBIX MarepuaiioB (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, accounuposanusiii nmpodeccop, Texuuueckuit yausepcuret (pesnes,
Bepmun) H =20

CEMTMYPATOBA Diieonopa KOcynoBHa, J0KTOp re0I0ro-MHHEPATOrHUECKHX HayK, podeccop,
unen-koppectionienT HAH PK, 3aBenyromas naboparopun MuctutyTa reonorndeckux Hayk nm. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CATUHTAEB Kanaii, Ph.D, accorunpoannslii npodeccop, Hazapbaes ynusepcurer (Hypcynran,
Kazaxcran) H =11

®PATTUHU Iaoao, Ph.D, accoumupoBanHbIi npodeccop, MuigaHCKHil yHUBEpPCUTET BHKOKK
(Mumnan, Utamus) H = 28

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust HaykK
Pecny6onmkn Kazaxcram» (r. AMarsr).
CBUJIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncrepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BblianHoe 29.07.2020 I
Temarudeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYeCKue MexXHON02Ul nepepabomKu Hemu u easa,
Heghmexumus, MmexHoN02UU U361eYeHUs MEMANN08 U UX COeOeHeHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sK3eMILIAPOB.
Anpec penakiuu: 050010, . Anmars, yi. [lleBuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HanmonanbHas akanemus Hayk Pecryonuku Kazaxcrany, 2024
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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Abstract. For many decades, the main sources of pollution in the Atyrau region
have been hydrocarbon deposits. Currently, the oil and gas industry is widespread and has a
significant impact on the environment. The development and development of mineral deposits
has a negative impact on all components of the natural environment, including soil. In this
study, oil fields located in the Makat and Zhylyoi districts of the Atyrau region were selected as
the object of study to assess the ecological condition of the soil. The results of the study make
it possible to reliably determine the rate and degree of soil contamination. When conducting
observations, generally accepted techniques and methods were used. The soils of the study
area are represented by sandy, sandy loam and light loamy varieties. In general, excess of the
maximum permissible concentration for heavy metals is observed only in lead and zinc in the
Tengiz deposits, which can be explained by the presence of an acidic reduction barrier in the
taiga peaty-gley soil. The content of cadmium, lead, and zinc in the soils of the deposit in some
places was found to be below the established maximum permissible standards.

Keywords: pollution index, soil, ecological state, heavy metals, Zhylyoi, Makat, oil
fields
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Annoranus. KenrtereH onmaraH >Kpiimap OO#bl ATbhIpay OONBICBIHBIH HETI3ri
JacTaymbl Ke3Jepi KeMipcyTeri KeH OpbIHAapbl Oomabl. Kaszipri yakpiTTa MyHal-ras
OHEPKOCIOl KeH TapaliFaH JKOHE KOpIIaraH opTara aWTapibIkTail ocep eremi. [laiimainbr
Ka30anap KeH OpBIHAAPBIH UIepy KOHE Hrepy TaOWFH OpTaHbIH OapibIK KOMIIOHCHTTEpIHE,
COHBIH IIIiH/E TOMBIpaKKa Kepi 9CepiH TUTi3eni. byl 3epTTeyne TOIbIPaKThIH SKOJIOTHSITBIK
KaraplH Oaranay YIIH 3epTTE€y HBICAHBI PETiHAC AThIpay OONBICBIHBIH Makar KoHe
JKbinblol aynaHaapbiHIa OpHATACKAH MYHAH KeH OPBIHIAPhl TAHIAN/IbI. 3epTTEY HOTHKENIEPI
TOTIBIPAKTHIH JIACTAHY JKBUIAMJIBIFBI MEH JAOPEKECIH CeHIM/II aHBIKTayFa MYMKIHIIK Oepeti.
Bakpuiayaapbl Kyprizy KesiHje Kairbl KaObUIIaHFAH 9JIICTep MEH dMIICTEP KOJIAHBUIIBL.
3epTTeneTiH ayMaKThIH TOTBIPAKTAPhl KYMIbI, KYMJIBI Ca3/Ibl )KOHE JKEHII ca3/ibl COPTTapMEH
yebiHbUFaH. JKammel ayelp Meranmap OOWBIHINA IICKTI PYKCAT STUINCH KOHIICHTPAIWSIaH
achlll KeTy TeHI3 KeH OpbIHAAPbIHIA KOPFACBIH MEH MBIPBIIITA FaHa OalKamaabl, MYHBI
TalTaHBIH IIBIMTE3EK TOMBIPAFbIH/IA KBIIIKBUI/IbI KAIBIHA KEATIPY TOCKAYUTBIHBIH OOy BIMEH
Tycinzipyre 6osaapl. KeH OpHBIHBIH TOMBIPAFBIHAAFBI KaJIMHUH, KOPFACHIH, MBIPBIII MOIIIIEpi
KehOip skepriep/ie OeNTIIEHTeH IEeKTi pyKcaT eTUIreH HopMalap/laH TOMEH €KeHi aHBIKTaJIJIbI.

Tyiiin ce3aep: nacTaHy KepCETKIllli, TONbIPAK, SKOJIOTUSUIBIK KaFaai, ayblp MeTanaap,
Kbuibloil, Makar, MyHall KEH OpbIHIaphI
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AHHOTauusi. Ha mpoTsHKEeHMM MHOTHMX JECSTUICTHH OCHOBHBIMH HCTOYHHUKAMH
3arpsi3HEHUHA HA  TEPPUTOPUH  ATbIpaycKol  OOJNIaCTH  SIBISAIOTCS.  MECTOPOXKICHHUS
YIJIEBOAOPOJHOIO ChIpbs. B Hacrtosmiee Bpemsi HedTerazoBas MNPOMBIIIICHHOCTE HMEET
LIMPOKOE ITOBCEMECTHOE PACHPOCTPAHEHUE M B 3HAUNTEILHOI Mepe BIMSIET Ha OKPYKAIOLIYIO
cpeny. OcBoeHume M pa3pabOTKa MECTOPOXKICHHH TMOJE3HBIX HCKOMAEMBIX OKa3bIBACT
HETaTHBHOE BIMSHUE HA BCE KOMIIOHEHTH! IPUPOJHOM Cpe/ibl, B TOM YUCIIE U MOYBHL. B 3TOM
HCCIIeIOBAaHUH B Ka4eCTBE 00BbEKTA NCCIICAOBAHNUS ObIIIM BEIOpaHbI HE(TSIHBIE MECTOPOXKICHHS,
pacnonoxxeHHble B MakarckoM u JKbLIBIOICKOM paiioHax ATBHIpayCKoW 00JacTd sl OIICHKH
9KOJIOTHUECKOTO COCTOSIHUSI MOYBBI. Pe3ynpraTsl MCCIIEIOBaHUS TO3BOJISIIOT JIOCTOBEPHO
OIIPEICNUTh TEMIIBI U CTENEeHb 3arps3HeHus: nous. [Ipu mpoBeneHun HaOMroACHUI ObUTH
WCTIOJIb30BaHbl OOMICTIPUHATBIE METOAMKH M MeTonbl. IlouBbI mcciemyeMoil TeppuTopun
MPEACTABICHbl MECYaHbIMH, CYNECYaHbIMHU M JIETKOCYIJIMHUCTBIMH Pa3HOBHIHOCTSIMHU. B
uesioM npesbiieHne /K y Tsoxensix MerannoB HaOMonaeTcs TOIBKO Y CBUHIA M LIUHKA B
MECTOPOXKACHUH TeHIH3, YTO MOXKET OOBSACHATHCS HAJTMYMEM KHCIOTO BOCCTAHOBUTEIBHOTO
Oapbepa B TaexkHOH TopQsiHUCTO-1VIeeBO nouBe. CozmepKaHue B MOYBAX MECTOPOXKACHUS
KaJMUsl, CBUHIIA, [IMHKA B HEKOTOPBIX TOUKaX OOHAPYKEHO HUXKE YCTAHOBIICHHBIX MPEEIbHO
JOMYCTUMBIX HOPM.

KamoueBbie ciioBa: HWHACKC 3arpsa3HCHHOCTH, IIOYBA, 3KOJIOTMYCCKOC COCTOSAHHC,
TSKEJIBIC MCTAJIJIBI, )KLIHBIOﬁ, MaKaT, He(i)TS[HLIe MCCTOPOXACHUA
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Introduction

The soil always reacts to changes in environmental factors, and also responds to the
influence of humans and land use, and agricultural processes occurring on it. Some changes
in the soil will be short-lived and reversible, others will radically change its condition and
become a permanent feature of the soil (Kolesnikov, 2010; Kubrina, 2012).

With the acquisition of independence, the Republic of Kazakhstan, in order to improve
the economic well-being of both the population and the Republic as a whole, began to increase
the rate of extraction of natural resources, incl. and petroleum hydrocarbons (oil and gas).
Of these oils, less than 25 % is processed on the domestic market, and the rest is transported
to near and far abroad. Transportation routes are different: railway, sea, and the main share
belongs to pipeline transport. The latter is more economical and also environmentally friendly.
It is worth considering the environmental situation of the Atyrau region, since a large share of
oil production falls on it. Atyrau region is one of the most environmentally polluted regions of
Kazakhstan. The aggressive growth rate of oil and gas production is having a negative impact
on the local environment. Such anthropogenic factors in the processes of the oil industry
as drilling oil wells, laying oil pipelines, transport highways and construction work cause
disruption of the natural landscape, resulting in its degradation.

Soil cover is the most important component of the biosphere. All processes occurring
in the biosphere are determined by the soil cover. Therefore, the study of its current state of
soil cover and changes under the influence of anthropogenic activity is extremely important.
Hydrocarbon deposits of Atyrau region are the main sources of pollution in the territory for
many decades.

In this region, due to the complex geological structure of oil and gas-bearing fluids and
the high pressure of the oil formations in these fields, there is a risk of soil contamination during
oil extraction. Environmental pollution may also occur during processing and transportation
(Diarov, 2003).

The oil and gas industry is now widespread and has a significant impact on the
environment. All components of the natural environment, including soil, are negatively
affected by the development and exploitation of mineral deposits. Moreover, the nature of soil
degradation is different and depends on various factors (Turebekova et al., 2016). Thus, the
soils of the Atyrau region contain such heavy metals as lead, copper, cobalt, antimony, zinc,
but in the fields their MAC does not exceed the norms, except for some areas of the Tengiz
field, where the oil extraction works are carried out particularly intensively. In these areas,
lead exceeds the MAC standard by a factor of 2, zinc by a factor of 18-29, and arsenic by a
factor of 15-30. Not only soil, but also plants contain heavy metals in their composition.

Study area

Makat district is located in the south-eastern part of the Atyrau region, its territory
has a length from north to south of 58 km and from west to east 124 km. In the north, the
district borders with the Kyzylkoginsky district, in the southeast with the Zhylyoi district, in
the southwest with the suburban areas of Atyrau and in the west with the Makhambet district.
The area of the district within the administrative boundaries is 487.8 thousand hectares, which
is 4.2 % of the territory of the Atyrau region.

The administrative center of the district is the urban-type settlement of Makat, located
130 km from the regional center — the city of Atyrau. The basis of the region’s economy is
the oil and gas production industries, which are represented by NGDU «Makatnefty, NGDU
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«Dossornefty, LPU «MakatZhaiktransgaz», and there is also the Dossor auto repair plant. The
Makat region is industrial. The development of its economy is associated with the development
and exploitation of oil fields. The territory of the Makat region, geomorphologically, belongs
to the Caspian accumulative Upper Quaternary marine, in places alluvial lowland of the
marginal trough of the platform with preserved marine salinization and with partial acolian
modeling. By the nature of the relief] it is an extremely flat plain, composed mainly of sandy
and partly loamy Upper Khvalynian deposits (Diarov, 2003).

Zhylyoi district is located in the south-eastern part of Atyrau region. It is bordered
to the north by Kzylkoginsky, to the north-west by Makat districts of Atyrau region, to the
west by the Caspian Sea and to the south by Aktobe region. The area of the district is 29352.2
km?2. The Zhylyoi region is characterized by a rather monotonous topography. It is located in
two geomorphological regions - the Caspian lowland and the Podural chalk plateau. Most of
the region’s territory lies within the first of them. The basis of the region’s economy is the oil
industry, which is represented by NGDU «Kulsaryneft», «Prorvaneft» and «Tengizchevroil»
JV, the largest Tengiz field, oil fields and corresponding linear transport and related enterprises.

Materials and research methods

Oilfields in Makat and Zhylyoi districts of the Atyrau region were selected as study
objects for a comparative assessment of the current state of soil cover. Large oil fields are
located in these study areas.

The main purpose of the surveys was to identify anthropogenically disturbed
(degraded) and contaminated lands as a result of previous oil production activities. During the
analysis, samples were taken from 2 deposits in each region of the region. A total of 4 points
were considered in the oil fields of Tengiz (coordinates 46°09'10" 53°23'00"), Koschagyl
(coordinates 46°49' 53°46"), Iskine (coordinates 47°24' 52°42"), Koshkar Yuzhny (coordinates
47°44' 53°45") (Figure 1). The sample was taken at distances of 1, 5, 10 km from each point
of the studied deposits.
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Figure 1 — Schematic map of soil sampling sites in oil fields of the Zhylyoi region and Makat region.
Oil fields: 1 — Tengiz, 2 — Koschagyl, 3 — Iskine, 4 — Koshkar Yuzhny

Soil samples were taken from the main soil varieties and near the studied oil fields of
the Makat and Zhylyoi districts of the Atyrau region in the upper horizon at a depth of 0-25 cm.
To conduct a study of soil contamination in the studied region, classical methods of analysis
were used. Sampling, preservation, and analysis of the first day were carried out in strict
accordance with regulatory documents and in accordance with GOST 17.4.4.02—84. Soils.
Selection methods and sample preparation for chemical, bacteriological and helminthological
analysis in accordance with GOST 17.4.3.01-83. Soils. Requirements for sampling. All
analyzes were performed in a specialized chemical laboratory, and the acidity of the medium
(pH) was determined. The content of heavy metals in soil samples was determined by atomic
absorption spectroscopy using a spectrophotometer.

In many modern and foreign studies, the Single Pollution Index formula is used to
identify the presence of contamination by a single pollutant metal (Single Pollution Index):

PI=Ci/GB (D

This formula is used to determine the presence of contamination by a particular
metal pollutant. If the value of PI<I indicates the absence of pollution, 1<PI<2 - about weak
pollution, 2< PI<3 - about average, 3<PI<5 - about strong, PI>5 - about very strong pollution.
The index is the basis for the calculation of comprehensive pollution indicators.

Currently, the Nemerow Pollution Index (NPI) is widely used to assess soil quality.
The Nemerow Pollution Index (NPI) takes into account not only the contribution of each
pollutant, but also the potential hazard of the metal pollutant with the highest content.

The formula for the Nemerow Pollution Index (NPI) is given below:

PIZ

NPI = lmax + Pl %ave

2

2

where PI,  is the maximum PI value among n metals, and PI, _is the average PI
value. NPI ranks five classes of soil pollution: NPI<0.7 — clean soil, 0.7<NPI<1.0 — borderline
level, 1.0SNPI<2.0 — weak pollution, 2.0<NPI<3, 0 — average, NPI>3 — severe pollution
(Kowalska, ect., 2018; Tong, ect., 2020).

PLI — Pollution Load Index, calculated as the geometric mean of PI.

PLI=(PI xPL x...PI )!" 3)

The coefficient indicates the cumulative accumulation of heavy metals. A PLI value
below 1.0 indicates no contamination (Muller, 1969; Tomlinson et al., 1980).

Results and its discussion

In 2022-2023, a study of soil contamination by oil was conducted at oil fields
located in the Zhylyoi and Makat districts of the Atyrau region. To determine the level of soil
contamination at the oil fields, environmental monitoring was carried out, including selection
of sampling sites, collection of soil samples, processing and interpretation of the data obtained.

These fields are characterised by the development of salt domes with numerous
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industrial oil and gas reservoirs. The Zhylyoi district is the most heavily industrialised. There
are over 40 oil fields with total reserves of 2.5 billion tonnes. The next most vulnerable to
industrial pollution is Makat district. Within the boundaries of Makat district there are Koshkar,
Karsak, Komsomolskoye, Iskine oil fields, NGDU «Makatneft», NGDU «Dossorneft», LPU
«MakatZhaiktransgaz» and there is also the Dossor car repair plant.

Tengiz is an oil and gas field located in the Atyrau region of Kazakhstan, 160 kilometres
south-east of the city of Atyrau. It is part of the Caspian Sea oil and gas province. Tengiz is the
second largest oil field in Kazakhstan in terms of oil reserves (after the Kashagan field). The
Kosshagil oil field is located in the Zhylyoi district of the Atyrau region, 270 km south-east
of the city of Atyrau. The geological reserves of oil in this field are estimated at 95 thousand
tonnes. Eskine is an oil field located in Makat district of Atyrau region. The field is limited to a
four-wing salt dome structure. The oil bearing capacity is associated with Cretaceous, Jurassic
and Permo-Triassic sediments (Ishhanova et al., 2001; Abirov et al., 2022: 159-173).

The South Koshkar field is located in the Makat district of the Atyrau region, 17

km from the Sagiz field and 35 km from the Makat field. Deep exploration drilling has been
started in the South Koshkar dome. As a result, commercial oil bearing capacity has been
established in the south-western and north-western wings of the dome.
The increase in the content of oil and oil products in the soil of oil fields depends on many
factors, especially the time and intensity of field use, the nature of oil and oil product emissions
to the environment, and the physical and chemical composition of oil (Zhang et al., 2018;
Imashev et al., 2014: 286-289). The acidity of the soil environment in the studied oil fields of the
study areas was different. Tengiz Point had a pH of 7.7, Koschagyl had a pH of 8.0, Isken had a
pH of 7.9 and South Koshkar had a pH of 8.1. Active alkalisation of soil solutions is observed
in the soils of the study areas. The results of our own research and literature data show that
the soils in the oil field areas are intensively polluted by oil and oil products, resulting in the
destruction of the soil cover and the destruction of the geochemical structure of the soil.

The heavy metals zinc, copper, lead and cadmium were detected in soil samples
collected from the oil fields studied. The samples were collected and prepared for analysis
in accordance with the current regulatory requirements for the control of general and local
soil contamination in the Company’s area of influence. Table 1 shows the results of the
determination of heavy metals in the soils of the fields studied.

Table 1. Content of heavy metals in soils of oil fields of Zhylyoi and Makat districts of Atyrau region

Sampling points pH Cu Cd Pb Zh
MPC, mg/kg 3,0 0,5 32,0 23,0

7,7 2,878 0,087 33,112 23,472
Tengiz

8,0 2,481 0,027 31,231 20,182
Koschagyl

7.9 2,387 0,042 30,112 22,793
Iskine
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8,1 2,538 0,075 31,735 21,931
South Koshkar

Norms for MPC of heavy metals in soils in accordance with the joint Order of the
Minister of Health of the Republic of Kazakhstan dated 30 January 2004 Ne 99 and the
Minister of Environmental Protection of the Republic of Kazakhstan dated 27 January 2004 Ne
21-p “On approval of norms of maximum permissible concentrations of harmful substances,
harmful microorganisms and other biological substances polluting the soil” for copper (Cu)
3.0 mg/kg, lead (Pb) 32.0 mg/kg, zinc (Zn) 23.0 mg/kg.

The analyses carried out in sampling at different points of the oil fields showed that the
content of copper in soils ranges from 2.387 to 2.878 mg/kg at MAC - 3.0 mg/kg. At MPC of
0.5 mg/kg, the cadmium content in the soils of the sampled areas ranged from 0.027 to 0.087
mg/kg. At a MAC of 32.0 mg/kg, the analysis of soil samples from the sampling sites ranged
from 30.112 to 33.112 mg/kg of lead in soil. The amount of lead observed in the soils of the
oil fields of the Zhylyoi and Makat districts, which corresponds to optimal conditions for
human and animal life, only slightly exceeds the MPC at the Tengiz oil field. The amount of
zinc observed in the soil varies from 20,182 to 23,472 mg/kg with MAC - 23.0 mg/kg. These
analyzes showed a slight excess of the maximum permissible concentration of zinc in the
Tengiz oil field of the Zhylyoi region. For other deposits, the zinc content in soils corresponds
to optimal living conditions for people and animals. All results of studies of soil samples
showed that the content of heavy metals at the points of soil sampling does not exceed the
maximum permissible concentration, except for a slight excess in the Tengiz fields (Figure 2).
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Figure 2. Dynamics of heavy metals in soils of oil fields of Atyrau region

Using formula (1) of the Single Pollution Index, we calculate the presence of pollution
with individual pollutant metals. The pollution index results of selected heavy metal pollutants
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in the oil fields of the study areas are shown in Table 2.

Table 2. Values of individual indices of soil pollutants in the studied deposits

Heavy metals Tengiz Koschagyl Iskine South Koshkar
MPC, mg/kg
Cu 3 0,96 0,86 0,96 1,06
Cd 0,5 0,17 0,31 1,56 1,79
Pb kD) 1,03 0,94 0,96 1,05
Zn 73 1,03 0,85 1,13 0,96

The calculations carried out at the studied points of the oil fields showed the values of
1<PI<2 in the South Koshkar oil field for three heavy metals (Cu - 1.06; Cd - 1.79; Pb - 1.05),
which corresponds to the weak pollution index. For the Iskene deposit, the pollution index
corresponds to the value of weak pollution 1<PI<2 for two heavy metals (Cd — 1.56; Zn —
1.13). In the Tengiz fields, the state of the soil cover corresponds to the pollution index 1<PI<2
for two heavy metals (Pb - 1.03; Zn - 1.03), which indicates weak pollution of this field. Only
in the Koschagyl oil field, the pollution index for all heavy metals showed a value of PI<I,
which indicates the absence of contamination of this field with these metals.

The ecological assessment of the soils of the oil fields of the Zhylyoi and Makat
districts of the Atyrau region was carried out using the Nemerov Pollution Index (NPI), which
is widely used to assess the quality of soils, as it takes into account not only the contribution
of each pollutant, but also the potential danger of the metal pollutant with the highest content.
According to formula (2), the indicators obtained are ranked by Nemerow Pollution Index

classes, the data of which are given for each oil field in Table 3.
Table 3. NPI statistical indicators for the studied oil fields of the Atyrau region

Oilfield Value Pollution status

0,92 border level
Tengiz

0,85 border level
Koschagyl

1,37 Slight
Iskine

1,53 Slight
South Koshkar

The values of complex pollution coefficients PLI, both average and maximum, indicate
degradation of the surface layer of soils and a high degree of pollution with heavy metals. Using formula
(3), we calculated the pollution coefficient (Pollution Load Index) (Table 4).

Table 4. Statistical indicators of PLI for the studied oil fields of the Atyrau region

Oilfield Value Pollution status
0,80 No metal contamination
Tengiz
0,74 No metal contamination
Koschagyl
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1,15 Deterioration of soil quality
Iskine

1,22 Deterioration of soil quality

South Koshkar

Judging by the values of the complex pollution index (Nemerow NPI), the degree of soil
pollution in oil fields increases in the following order: Koschagyl (0.74—0.85, no pollution) < Tengiz
(0.80-0.92, weak pollution) < Iskine (1.15-1.37, light pollution) < South Koshkar (1.22-1.53, light
pollution) (Figure 3).

18
16
14 1,63
12 1,37 1,22
1
038
06 0,74
04
0.2
0
Tengiz Koschagyl Iskine South Koshkar
ENPI uPLI

Figure 3. Mean values of the Nemerov Pollution Index NPI (A) and Pollution Coefficient PLI (B) in the
soils of the investigated oil fields of the Atyrau region.

The results of soil analysis for heavy metal content in the studied oil fields of Zhylyoi and
Makat districts of Atyrau region showed that the ecological state of the soil cover was not strongly
disturbed during the study period in 2022-2023. According to the results of soil analysis in the Tengiz,
Koschagil, Eskene and South Koshkar oil fields, it can be said that the chemical composition of the soil
has the same heavy metal content.

Conclusion

In conclusion, it should be noted that the formation of the oil and gas complex in
the studied areas of the Atyrau region has significantly increased the anthropogenic load on
the land cover. The main causes of ecological disturbance of the soil cover of the region
are: technogenic disturbances, petrochemical and industrial effluents, drilling muds, toxic
chemical elements, etc.

High levels of lead and zinc have been found in soil samples. Soil pollution sets
off a chain reaction. It affects soil biodiversity, reduces soil organic matter reserves and its
filtering capacity. Soil pollution leads to contamination of soil moisture and groundwater, and
the balance of nutrients in the soil is disturbed.

In the course of the work, the ecological condition of the soil was therefore assessed
on the basis of the composition of a number of pollutants. It was found that the amount of
heavy metals in the samples analysed fluctuated within the norm, indicating the absence of
oil pollution in the area. The only heavy metals exceeding the MAC were lead and zinc in
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the Tengiz oil field, which can be explained by the presence of an acid-reducing barrier in
the taiga peat soils. It was found that the levels of cadmium, lead and zinc in the soil of the
field are below the permissible norms in some places. This allows us to conclude that the soil
component in the study area is in a satisfactory ecological condition, based on the presence of
polluting chemical elements and substances.
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