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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
coobwecmsa.



KAWMBIFBIMABIABIK, KOFPBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIICHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xanbky». 3a robl CBOSH OesITeIbHOCTH
Ha peajM3aluio OJaroTBOPUTENIFHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMsS U HAyKH,
COLMAJILHOM 3aIlUTHI, KYJABTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHTe.

Oco6oe BanManue brarorBoputenbHbIH GoHT «XabIK» yrenseT 00pa3oBaTeIbHbIM
IporpaMmam, CUMTas 3TO HAIlPaBJIEHUE OJHUM M3 KIIIOYEBBIX B CBOEH NEATENBHOCTH.
Oxas3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30BaHuI0, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJ1 B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
POCTY UncIIa JIIoNeH, ClIOCOOHBIX MEHSTh XKU3Hb B CTPaHE K JIy4IllleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB MU «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 COoOelCTBHE MajoMy OHM3HECY HIKOJbHHUKOB
06110 BeIIeneHo Oosee 200 rpanToB. [y moaiep KKy TadaHTIIMBBIX 1 MOTHBHPOBAaHHBIX
nereit @OoHII HEOAHOKPATHO BBLACISUT TPAHThI HA 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 HOAICPHKKY, JICIIIU B
OCHOBY y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4eOHO-METOANYECKUX KHHUT 10 IPEAMETY
«OCHOBBI TIpeANpUHUMATENbCTBA U Ou3Heca», mpenogaBaemoro B 10-11 kmaccax
Ka3aXCTAaHCKUX ILKOJ 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
«Xanplk» 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
JOJDKHO OKa3aTh CYIIECTBEHHOE BIIHMSIHUE Ha BOCIIMTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeIIPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHUSI TPaX/1aH CTPaHBI.

Heob6xonumyto momors @oHx «Xanbk» 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

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

FruibiMu xaTmisl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHHKa FBUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

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

OBCAMETOB Mauic Kyasicyabl (6ac penakTopAblH OpbIHOAcaphl), T'€OJOTHSI-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akamemwuri, «Y.M. AxwmencaduHa aTbIHIArbl
THIPOTEOJIOTHS 5KOHE T€0IKONIOTHSI HHCTUTYTHIHBIHY AupeKTopsl (AnmMarsl, Kazakcran) H =2

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

CHOY [Iaunen, Ph.D, kaysiMaacteipeutran npogeccop, Hebpacka yausepcuretinia Cy FBUIBIMAAPHI
3eprxaHachlHbIH JqupekTopsl (HeOpacka mrarsl, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, TaOuru Tapux MypaxxailbIHbIH JKep Typajibl FBUIBIMIAp OediMiHze
MIeTPOJIOTHS XKSHE Taiiiaibl Ka30aiap KeH OpBbIHAPBI CalachIHAAFbl 3epTTeyiiepain kerekurici (JIonmon,
Anrnus) H =37

MMAH®HWJIOB Muxauna BopucoBu4, TeXHHKa FHUIBIMIAPBIHBIH JOKTOPEI, HaHcn yHHBEpCHTETIHIH
npodeccops! (Hancu, @panmms) H=15

HIEH ITun, Ph.D, KpITaii reoorusuiblk KOFaMbIHBIH Tay T€0JIOTHSICH KOMUTET] TUPEKTOPBIHBIH OPbIH-
Oacapbl, AMEpUKaH/IBIK YKOHOMHUKAIIBIK T€OIOTTap KaybIMAacTeIFbIHBIH Mymeci (Ilexun, Kpirait) H = 25

OUIIEP Axcean, Ph.D, [Ipe3sen TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPbUIFAH IPOPECcCOphI
(dpesnen, bepmun) H=6

KOHTOPOBHUY Aujexceii OMHIbeBUY, TI'COJNOIHMS-MUHEPATIOIUs FBUIBIMIAPBIHBIH JIOKTOPBI,
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 matepuaniap XUMHUSICbI HHCTUTYTBIHBIH KYpMeTTi JupekTopsl (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, JIpe3neH TeXHUKaNIbIK YHIBEPCUTETIHIH KaybIMAACTBIPBLUIFAH PO eCCOphI
([pe3nen, bepiun) H =20

CEMTMYPATOBA Dieonopa FOcynoBHA, reoiorns-MHHEPANOT s FHUIBIMAAPBIHBIE IOKTOPBI,
mpodeccop, KP ¥FA koppecnionaent-myteci, K.M. Carnaes arbinarbl [ €0n0orust FoUIbIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyici (Anmarsl, Kasakcran) H=11

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

®OPATTUHMU MMaono, Ph.D, bukokk Munan yHUBepCHTETI KaybIMIACTBIpBbUIFaH podeccops! (MuiaH,
Wramus) 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 KydJTiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apobl A1y HCIHE OAAPObIH KOCLIHObLIAPHIHbIY MEeXHOIOSUACHL.
Mep3iMAimiri: xKpUIbIHA 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 PecnyOnukachHBIH ¥IJITTHIK FRUTBIM akagemusicey 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

ZHOLTAEYV 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
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Abstract. The level of concentration of heavy metals in the soil negatively
affects the quality of the soil. This study examined the quality and ecological
condition of the soil in the Zhylyoi district of the Atyrau region associated with the
accumulation of heavy metals, which is of great practical importance for monitoring
the condition of soils and assessing the degree of their pollution. All studies to
assess the ecological condition of the soil were carried out near deposits located in
the study area. The results of the study make it possible to reliably determine the
rate and degree of soil pollution. 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, the soil quality in the study
area is good, and the average concentration of all heavy metal elements does not
exceed the permissible MPC level. From the results of the study, it follows that the
influence of oil fields in the Zhylyoi district of the Atyrau region on the ecological
state of soils has not been identified. Therefore, it is necessary to monitor heavy
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metals in soils from oil-producing areas to prevent associated environmental and
health risks, which is the main objective of this review.

Keywords: soil, ecological state, heavy metals, Zhylyoi, deposits, Atyrau
region
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AunHoranusi. TompIpakTarsl ayblp MeTalAaplblH KOHLEHTPAIHSCHIHBIH
JICHI'elii TOIBIPAKTBIH carachblHa Tepic ocep ereai. byn 3eprreyne ATbipay 0OIbICH
XKbUIbIOH aymaHBIHAA TOMBIPAKTHIH KYHWiH Oakpuliay »KOHE OJapiblH JacTaHy
JIopexeciH Oarayiay YIIiH YJIKEH MPAaKTUKAJIBIK MaHbI3bl Oap ayblp MeTayap/IbIH
KMHAKTAIyblHa OaiJIaHBICTBI TONBIPAKTHIH Carachl MEH DKOJOTHSUIBIK KaFaaibl
3eprTei. TONmbIpaKThIH 3KOJIOTHSIIBIK JKaFIaliblH Oaranay OOMBIHIIA OapIibIK
3eprTeyaep 3epTTENICTiH ayMakTa OpHallaCKaH KEH OpPBIHJAPBIHBIH >KaHBIHIA
KYprizinmi. 3epTTey HOTHXKENEpl TOMBIPAKTHIH JIACTaHy >KbULAAMIBIFBI MEH
JIOPEIKECIH CeHIM/II aHBIKTayFa MYMKIHJIK Oepesi. bakpinaymapasl )Kyprizy Ke3iHae
JKaJIbl KaObUIJaHFaH SJIICTEp MEH 9/iCTep KOJJIAHBLIIbI. 3ePTTEICTIH ayMaKThIH
TOIBIPAKTApPhl KYMJIbI, KYMJIbI Ca3/bl )KOHE JKEHIJT Ca3/lbl COPTTaPMEH YChIHBUIFaH.
JKanmbl, 3epTTeneTiH ayMaKTa TOMBIPAK CaMachl )KaKChl, all 0apJIbIK ayblp MeTajll
AJIEMEHTTEPIHIH opTaiia KoHIeHTpamwmschl pykcar eriired I[IIPK neHreiiinen
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acraiapl. 3epTTey HoTHXKeNepiHeH ATbIpay 00mbIch! XKbUIBIOH ayaHbIHIaFbl MYHA
KEH OPBIHAAPBIHBIH TOMBIPAKTHIH SKOJOTHSJIBIK JKaF JaibIHa 9cepi aHBIKTaIMaFaHbl
anbIKTaAbl. COHABIKTaH OCBHI INOJYIBIH HETi3r1 MakcaTbl 3KOJOTHSIIBIK JKOHE
JICHCAyIIbIKKa OalTaHBICTBl KAyiNTep/iH ajJblH aiy YIIiH MyHail eHIipeTiH
aliMaKTapbIH TONBIPAKTAPBIHIAFEI aybIp METaIJapAbl OaKblUIay OOJIBI TAOBLIAIBI.

TyiiiH ce3aep: TONbIpaK, SKOIOTHUIIBIK JKaFaai, ayblp MeTannap, KeUibloi, KeH
OpBIHAAPBI, ATBIpay OOJIBICHI
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AHHOTAUMSA. YPOBEHb KOHIICHTPALIUU TSXKEJIBIX METAJIOB B MOYBE OTpHULA-
TEJHHO BJIMSIET HA KAUYECTBO ITOYBHL. B 3TOM HCClIeOBaHUM H3y4allOCh KauyeCTBO
1 3KOJIOTHYECKOE COCTOSTHUE MOUBHI JKBUTBIONHCKOTO paiioHa AThIpaycKoit oonacTu,
CBSI3aHHOE C HAKOIIJICHHEM TSKEIIbIX METAJUIOB, KOTOPOE UMEET OOIbIIIOe MPAKTH-
YeCKOe 3HaueHWe ISl KOHTPOJIS 3a COCTOSIHHEM TOYB M OIEHKH CTENeHH WX
3arpsi3HeHHs. Bce mccieoBaHus 1Mo OIEHKE 3KOJIOTHYECKOTO COCTOSIHHS TTOYBBI
MIPOBEICHBI BOU3W MECTOPOXICHUH HCCieayeMoro paiioHa. PesynsraTsl mccie-
JIOBaHUS TTO3BOJISIOT JIOCTOBEPHO OTPEIETUTH TEMITHI U CTETICHB 3arpsI3HEHHMS TI0YB.
[Ipu mpoBeneHNH HAOMIOICHNH OBUTH UCIIOIB30BAHBI OOIICTIPUHSITHIE METOIUKU U
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MeToabl. [1oYBBI HccemyeMoit TeppUTOpHH TIPECTABICHBI TIECYaHBIMU, CyIIecda-
HBIMH ¥ JICTKOCYTTIMHUCTBIMH PA3HOBUIHOCTSIMH. B I11€JJOM Ka4eCTBO TOYBHI
B pailoHe HUCCIEeNOBaHUS XOpoIllee, a CPEAHSSI KOHICHTPALMS BCEX DJICMEHTOB
TSDKEJIBIX METAJIJIOB He MpeBbiiaer gonyctumoro yposHs [TJIK. M3 pesynasratoB
WCCJICJIOBAHUSl CIICNYEeT BBIBOJ, YTO BIMSHUE HE(PTSIHBIX MECTOPOXKICHHUN B
XKeuteioiickom paiioHe AThIpayCKOH OOJIACTH Ha HKOJIOTHMYECKOE COCTOSIHHE MOYB
He BBIsIBIICHO. [T0ATOMY HEOOXOIMMO MPOBOUTH MOHUTOPHHT TSKEIIBIX METAJIJIOB
B IT0YBaX HE(PTSHBIX PAiOHOB, YTOOBI IPEAOTBPATUTH CBSI3aHHBIC C HUIMH PUCKH JJIS
OKpY’KaIOIIeH CPeIIbl M 3T0POBbSI, UTO U SIBIISIETCS OCHOBHOM IEITBI0 TAHHOTO 0030pa.

KuioueBble cjioBa: MouyBa, HKOJOTHUYECKOE COCTOSIHUE, TKEIbIE METallIbl,
XKeueioit, MecTopoxieHus, ATbIpayckas 001acTh

Introduction

In the process of development and operation of oil and gas fields, transportation
of hydrocarbon raw materials, contamination of the soil cover and the environment
with oil and oil products, oil gases and their combustion products, hydrogen sulfide
and sulfur oxides, salinization with mineralized industrial wastewater, drilling
fluid, drilling waste and etc. The scale and intensity of anthropogenic pressure
on the ecosystem and their destruction in the oil and gas complex are becoming
increasingly threatening.

Soil contamination by heavy metals is a serious cause of human health problems,
which has attracted the attention of health and risk experts worldwide (Zhang et al.,
2018). The main destabilizing factors of ecological functions and soil stability are
the irrational use of water, land and natural raw materials, the use of soil-destructive
methods and technologies for resource development, and anthropogenic overloads.
In the desert and desert-steppe regions of Western Kazakhstan, large natural
reserves of oil, gas, mineral salts and building materials have been discovered and
are being intensively exploited. Over 90 % of oil and 100 billion m3 of gas are
produced here, and in the future it is planned to increase oil production to 70—100
million tons. in year.

The progressive growth of anthropogenic load on the soil cover has greatly
complicated the environmental situation in oil-producing regions. One of the
contaminated regions of Western Kazakhstan, including the Atyrau region, is the
Zhyloi district. This area of the region has now turned out to be one of the most
environmentally destabilized territories in Kazakhstan, where various types of
anthropogenically transformed soils have become widespread. The degradation
and desertification of the soil cover is facilitated by the fragile nature of the desert:
the predominance of flat terrain, a high degree of climate aridity, the widespread
distribution of saline, carbonate, structureless soils, and their overall low thickness.
Thin vegetation cover increases the albedo and temperature of the ground layer of
the soil, increases wind speed and causes soil deflation (Kanbetov et al., 2023).

The formation of the oil and gas complex has significantly increased the
anthropogenic load on the soil and vegetation cover. They are associated, first of
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all, with the abnormally high reservoir pressure of the developed oil (700900 atm.
or more) and the aggressive properties of hydrocarbon raw materials (high content
of resins, paraffin, hydrogen sulfide, etc.), and secondly, with the low quality of
process equipment and the high degree of their accident rate. Another factor of
anthropogenic load is the use of equipment with high carrying capacity and load on
soils in the fields, the development of predominantly large oil and gas fields with
favorable operating conditions, both economically viable and low natural fertility,
buffering of desert soils to anthropogenic loads.

The main reasons for environmental disturbances of the soil cover in this area
of the Atyrau region were frequent emergencies in the fields and, as a consequence,
petrochemical pollution, salinization with industrial wastewater, accumulation of
drill cuttings, various wastes, toxic chemicals, radioactive waste, etc. (Turebekova
etal., 2016).

As a result, soils acquire new, predominantly negative characteristics and
properties that differ from natural soil formation, requiring large material costs for
restoration. These questions in science practically remained poorly studied; there
are also no assessment criteria by which one can judge changes in the characteristics
and properties of technogenically transformed soils, chemical and environmental
indicators of oil waste and oils, etc.

Study area

The territory of the Atyrau region is located on the territory of the Caspian
lowland, located below sea level. The region is also a large oil and gas region
located in the west of the Republic of Kazakhstan. In the west, the region borders on
the Astrakhan region of the Russian Federation, in the north - on West Kazakhstan,
in the east - on Aktobe region and in the southeast - on Mangistau regions. The
total area of the region occupies 118,631 km2. The Atyrau region includes 2 cities:
Atyrau, Kulsary and 7 administrative districts: [sataisky, Makhambetsky, Indersky,
Kzylkoginsky, Makatsky, Zhylyoisky and Kurmangazinsky. Zhylyoi district is
the first largest district in the region with an area of 29,400 km?. It is distributed
between 46°00 N 53°58 E.

Zhylyoi district of Atyrau region o
of Kazakhstan \ T

oque 5506 Q] *|
F

Figure 1. Map of Zhylyoi district of Atyrau region
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The territory of the region is an almost flat, saline-sandy coastal plain with
prevailing absolute heights from 0 to —27 m below sea level. The eastern part of the
area is occupied by the slopes of the Pre-Ural Plateau (200-210 m above sea level).
The climate of the region is temperate, sharply continental, with large annual and
daily temperature ranges and low precipitation. In landscape terms, this is a typical
northern desert, with predominant wormwood-saltweed vegetation on brown
solonetzic soils, solonchaks and fine hilly sands (Diarov et al., 2003). The region is
also one of the rapidly developing regions in economic and urban terms. Large oil
and gas fields are located here. And the eastern part of the region is characterized
by transhumance livestock farming.

Materials and research methods

Sampling, preservation, and analysis of the first day were carried out in strict ac-
cordance with regulatory documents and in accordance with GOST 17.4.4.02-84.
Soils. Selection methods and sample preparation for chemical, bacteriological and hel-
minthological analysis in accordance with GOST 17.4.3.01-83. Soils. Requirements for
sampling. All analyzes were performed in a specialized chemical laboratory.

For chemical analysis, the pooled sample consists of no less than five point
samples taken from one sample site. The mass of the combined sample must be at
least 1 kg. Determinations of chemical contamination of soils were carried out on a
sample plot measuring 10 x 10 m, selected in the most typical place. In the absence
of visible contamination, a combined soil sample was prepared from five point
samples taken at the test plot using the envelope method in equal quantities, which
was accompanied by a label of the accepted form. Selection of point samples was
carried out from a layer of 0-10 cm.

If contamination with oil and oil products was visually noted, soil sampling
for analysis for oil product content was carried out to the entire depth of the
contaminated layer from the underlying uncontaminated layer in accordance
with GOST 17.4.4.02—-84. To conduct a study of soil pollution, classical analysis
methods were used.

Results and its discussion

The purpose of soil monitoring is to obtain analytical information about the
condition of the soil and assess the possible impact of the economic activities of
the enterprise. All studies to assess the ecological state of the soil were carried
out near fields located in the Zhylyoi district of the Atyrau region in 2022-2023.
To determine the degree of pollution at the deposits, environmental monitoring
was carried out, which included the selection of sampling sites, collection of soil
samples, processing and interpretation of data.

Heavy metals zinc, copper, lead, and cadmium were determined in soil samples.
To monitor general and local soil contamination in the company's impact area,
samples were collected and prepared for analysis in accordance with current
regulatory requirements. We calculated the overall pollution index taking into
account the varying toxicity of individual components, including pollution
components of the second and third classes, and we also identified zones of varying
degrees of environmental hazard (Table 1).
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Table 1. Concentration of heavy metals in soil at deposits located in the Zhylyoi district of Atyrau
region, 2023.

Heavy metals Sampling point Content, mg/kg
Cuprum (Cu) Sample 1 2,966
Sample 2 2,451
Sample 3 2,178
Sample 4 2,437
Average 2,508
Cadmium (Cd) Sample 1 0,058
Sample 2 0,021
Sample 3 0,040
Sample 4 0,052
Average 0,043
Plumbum (Pb) Sample 1 4,194
Sample 2 4,837
Sample 3 5,283
Sample 4 4,037
Average 4,587
Zinc (Zh) Sample 1 4,08
Sample 2 4,37
Sample 3 7,55
Sample 4 4,29
Average 5,07

Analyzes carried out in sampling different points of the deposits showed the
copper content in soils ranges from 2.4 to 2.96 mg/kg with the MPC being 3.0
mg/kg. Honey is an important bioelement. When its content is less than 4-15 mg/
kg, various diseases develop, such as anemia, lichen, and diseases of the skeletal
system. The observed copper content in the soils of the Zhylyoi region corresponds
to optimal living conditions for people and animals. The cadmium content in
the soils of the study area ranges from 0.021 to 0.058 mg/kg. The maximum
permissible concentration of cadmium for soil has not been established. Analyzes
of soil samples at sampling points showed lead content in soils from 4.03 to 5.3
mg/kg with a MPC of 6.0 mg/kg. The observed content of lead in the soils of the
Zhylyoi region corresponds to optimal living conditions for people and animals.
The observed zinc content in soils ranges from 4.08 to 7.55 mg/kg with the MPC
being 23.0 mg/kg. Considering that with an excess of zinc in soils, organisms get
sick, and the development of anemia is stimulated in people. The content of zinc
in the soils of the Zhylyoi region corresponds to optimal living conditions for
people and animals. All results of studies of soil samples showed that the content
of heavy metals at soil sampling points does not exceed the maximum permissible
concentration (Figure 2).
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Figure 2. Results of the content of heavy metals in the soils of the Zhylyoi region in comparison
with the maximum permissible concentration, mg/kg

In addition to our research, we monitored the soil within the oil wells of the
study area using physicochemical methods of analysis. According to the research
results, it was shown that the content of pollutants in the soil does not exceed the
maximum permissible concentration (MPC) (Table 2).

Table 2. Soil monitoring using physicochemical methods

Name of impact sources (control points) | Name of pollutants | Actual monitoring result (mg/kg)
Borehole Ne 1 Cuprum (Cu) 0,006
Cadmium (Cd) 0,001
Plumbum (Pb) 0,002
Borehole Ne 2 Cuprum (Cu) 0,035
Cadmium (Cd) 0,001
Plumbum (Pb) 0,003
Borehole Ne3 Cuprum (Cu) 0,184
Cadmium (Cd) 0,006
Plumbum (Pb) 0,121

The research results showed that the content of heavy metals, copper, cadmium,
lead is within acceptable concentrations. Technogenic influence leads to changes
in individual elements of the relief - salinization and complete clearing of gullies,
transformation of lakes into salt marshes, expansion and new formation of takyrs,
and sometimes activation and enlargement of gully sections due to artificial flooding.
Within areas that are intensively developing in industrial and economic relations
(oil fields), flooding of the territory is mainly observed due to the unregulated
discharge of large volumes of industrial waste in oil fields due to the high water
content of oil reservoirs, which results in artificial flooding.

Conclusion

Soil is an important and currently scarce resource, and heavy metal contamination
may limit its sustainable use. In this study, the ecological state of the soil in
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the Zhylyoi district of the Atyrau region was studied. The main reasons for soil
pollution during drilling in the region are an increase in load, such as technogenic
destruction, petrochemical damage and salinization by wastewater, contamination
with drilling fluid, waste on the soil and vegetation cover. As a result of our
research, no technogenic geochemical anomalies of varying sizes or intensity of
heavy metals were identified in the soils of the Zhylyoi district of the Atyrau region.

Carrying out work to establish the adequate condition of soils should be
determined by their natural ability to restore the impact of disturbed soils on the
surrounding area. And so, at present, the soils of this region have low economic
value and are used only as pastures; from an environmental point of view, after
completion of the work, it is necessary to reproduce them through technical and
biological reclamation. At the next stages of development, it is necessary to carry
out regular environmental monitoring, during which it is necessary to continue
the study of pollutants in soils. This will make it possible to find out the value
of background concentrations of chemical sources in the soils of these areas and
respond to disturbances and soil contamination in time. Based on the results of
the survey, no chemical contamination of the soil was detected. The content of
heavy metals in soils, of which copper in soils ranges from 2.4 to 2.96 mg/kg,
cadmium from 0.021 to 0.058 mg/kg, lead from 4.03 to 5.3 mg/kg, zinc from 4, 08
to 7.55 mg/kg of the permissible level indicates the absence of soil contamination
with heavy metals. The results of laboratory analyzes suggest that the influence of
anthropogenic factors on the ecological state of soils in the Zhylyoi district of the
Atyrau region has not been identified. In general, the soil quality in the study area is
good, and the average concentration of all heavy metal elements does not exceed the
maximum permissible concentrations. However, the analysis results in this study
may not be able to accurately determine the heavy metal contamination status of
soil due to the complex environmental characteristics of the study area. However,
this study examined the influence of exposure factors on external pollution sources,
concentrations and total levels of heavy metals in soil. It is expected that the study
will provide theoretical support for pollution control and sustainable development
in the Zhylyoi district of Atyrau region.
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