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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
coobwecmsa.



KAWMBIFBIMABIABIK, KOFPBI
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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 PecnyOnukachIHBIH ¥JITTHIK FRUTBIM akagemusicedy PKB, 2023
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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 ecrectBenHo 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 «HammonanbsHas akagemus Hayk Pecryonuku Kazaxcrany, 2023
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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 study of the ecological state of soils on the Caspian Sea coast in the area
of the Tengiz field is of great practical importance. It is necessary for the control over an
ecological condition of soils and an estimation of a degree of its pollution on the present
position. Morphological description of soils by horizons, granulometric composition,
physical and chemical properties of soil by horizons and content of oil products have
been studied. The obtained outcomes will act as an initial stage in analyzing polluted
soil due to an oil spill. Additionally, it will offer a dependable evaluation of the extent
and rate of pollution. The observation process involved employing commonly accepted
techniques and methods. The soils of the study area are represented by sandy, sandy

145



NEWS of the National Academy of Sciences of the Republic of Kazakhstan

loam and light loam varieties. The thickness of the humus horizon was not high, the
cation exchange capacity of the soils was <5 mg-eq/100 g, the content of physical clay
in the surveyed soils did not exceed 10 %. The oil content is below the permissible
level. The study concludes that no impact of the Tengiz deposit on the environmental
condition of soils inthe coastal zone of the Caspian Sea has been identified.

Keywords: soil, granulometric composition, physico-chemical properties, oil
products, Tengiz fields, Caspian Sea coast
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TEHI3 KEH OPHbI AYIAHBIHJIAFbI TOIIBIPAKTBIH
KAU-KYWUIH 3EPTTEY

Annoranusi. TeHi3 keH opHbI ayqaHbl MaHbIHAAFbI KacTivii TeHi31H1H )Karasiay bIHJaF bl
TOMBIPAKTHIH JKOJOTHSJIBIK JKardalblH 3€pTTEY YIKEH MPaKTHUKAIBbIK MaHBI3Fa He.
Byl TombIpaKThIH SKOIOTHSIIBIK, JKaFIaiiblH OaKbuIay JKOHE OJIApbIH Kasipri jkargai
OolibIHIIA JTaCTaHy JopekeciH Oaramay yuIiH KaxkeT. [Opu30HT OOHBIHIIA TONBIPAKTHIH
MOPQOIOTUSIIBIK CHIIATTAMAChl, TPAHYJIOMETPHSIBIK KYpambl, TOMBIPAKTHIH (U3MKa-
XMMUSUIBIK KAacHeTTepl JKoHe MyHal eHIMIepiHiH Kypambl 3eprrenai. Horwxkenep
MYHAWABIH TOrilyl HOTHXKECIHIE JacTaHFaH TOMBIPAKThl TajAay[dblH OacTamKel
ManiMeTi Oona anmanel. COHBIMEH KaTtap, Oyl JacTaHy ayKbIMbl MEH JKbUIIAMIIbIFbIH
ceHiMai Oaranayra MyMKiHIIK Oepeni. bakpuiay mporeci sxanmsl KaObUITaHFaH dicTep
MEH aMalJapAbl KOJJaHyAbl KaMTBIAbl. 3epTTENETiH aliMaKTbIH TOIMBIPAFbl KYMJIbI
JKOHE JKEHIJI ca3/ibl COPTTapMeH YChIHbUIFaH. Kaparipik TOpU30HTHIHBIH KaJlbIHABIFbI
a3 0ol TOMBIPAKTHIH KaTHOH anMacy Kabineti <5 mr-oks/100 T Kypaabl, 3epTTenren
TOMBIPAKTAFbl (PU3UKAIBIK ca3ablH Memmepi 10 % — nan acnansl. MyHalabpIH Memepi
pYKcar eTuIreH JeHreiaeH TeMeH. 3eprreyne TeHi3 keH opHbIHBIH Kacnuii TeHi3iHiH
Karayay aiiMarbIHIAFbl TONBIPAKTHIH SKOJIOTHSUIBIK KaFAaiblHa SIIKaHAal KaFbIMChI3
ocepi aHBIKTaJIMaFaHbl Typajibl KOPBITHIHBI Kacanabl.

Tyiiin ce3aep: TonbIpak, rpaHyIOMETPHSUIBIK KYPaMbl, (PU3UKa-XUMHUSUIBIK KACHET-
Tepi, MyHaii eHimzepi, Teni3 ken opbiabl, Kacnuii TeHi31 xkaranaybl
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HCCJEJIOBAHUS COCTOSHUS ITIOYB B PAHOHE
MECTOPOXJIEHHWS TEHI' U3

AnHoTtanus. lV3ydeHHe HKOJIOTHYECKOTO COCTOSHHSI TIOYB Ha TOOepekbe
Kacnuiickoro Mops B paiioHe MeCTOpOKJIeHUs] TeHru3 nMeeT O0bIIoe MPaKTHIeCKoe
3HaueHne. OHO HEOOXOAUMO JUISi KOHTPOJIS, 32 KOJIOTHUECKUM COCTOSIHHUEM II0YB H
OLICHKH CTETeHU WX 3arpsizHeHus. [IpoBeneHbl Mopdonornueckoe onrcanue movB Mo
TOPU30HTaM, M3Y4eHBI IPaHYIOMETPUYECKHI COCTaB, (PH3MKO-XHUMHUUECKUE CBOWCTBA
MOYB M COJEPKaHUSI HEPTENPOAYKTOB. Pe3ynbTaTsl MCCIeoBaHUs TTOCITYKAT TOYKOH
OTCUETa IPU UCCIICIOBAHNY 3arPsI3HEHHBIX [TOYB B ClIydac aBapHHOTO pa3inBa HeQTH,
a TaKKe MO3BOJAT OCTOBEPHO ONPEACIUTh TEMITbl U CTENCHb WX 3arps3HeHus. [Ipu
MPOBEJICHUN HAOIIOACHUH OBLTH MCIIOIB30BaHbl OOMICTIPUHSATHIC METOJJUKH U METOMBI.
[TouBbl WCcEoYEeMON TEPPUTOPUM TPEJCTABICHBI IECYaHBIMH, CYNECUYaHBIMH H
JIETKOCYTTIMHUCTBIMHA  PAa3HOBHIHOCTSIMHU. MOIIHOCT TYMYCOBOTO TOPH30HTa OblLia
HEBBICOKOW, €MKOCTh KaTMOHHOTrO oOMeHa B mouBax <5 mr-3ke/100 r., comepikaHue
(u3nyeckol TIMHBI B 00CIIEAOBaHHBIX IMouBax He mnpeBbimanio 10%. ConepkaHue
HEPTENPOITYKTOB HUXKE JONMYCTHMOTO YPOBHs. 3 pe3ynbTaTtoB UcCIeJOBaHHS CIeayeT
BBIBOJI, YTO BIHMSIHHE MECTOPOXKICHUS TEHrWM3 Ha JKOJIOTMYECKOE COCTOSHHE TI0YB
npubpesxHo 30HbI Kacuiickoro Mopsi He BBISIBIICHO.

KiioueBble cioBa: 104YBa, TPaHYIOMETPHUYECKHH COCTaB, (DPU3MKO-XUMHUYECKHUE
CBOMCTB, HEQTENPOIYKThI, MECTOPOXKIeHUsT TeHru3, modepexxbe Kacrms

Introduction

Environmental protection and environmental security of the Caspian Sea and its
coastal zones are reflected in the main directions of economic and social development of
the Republic of Kazakhstan for the period until 2050 (Environmental Code, 2021).

In recent years, the environmental situation in the Kazakhstan sector of the North
Caspian Sea has been deteriorating. Anthropogenic impacts on the marine and coastal
ecosystem of the Caspian Sea have increased significantly, facilitated by the development
of oil and gas fields by all Caspian littoral states (Baibotayeva et al., 2021; Kenzhegaliev
et al., 2019; Kenzhegaliev et al., 2021; Sokolskiy et al., 2021). Tengizchevroil (TCO)
is developing Kazakhstan's largest oil field, Tengiz, on the shores of the Caspian Sea.
This field, with its high hydrogen sulphide and mercaptan content, also experiences
periodic accidents and hydrocarbon leaks. In recent years, environmental disasters have
occurred in this sector of the Caspian Sea, with mass deaths of seals, fish and birds, and
an increasing incidence of disease.
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For example, in 1986, emergency oil and gas blowouts from well No. 37 at the Tengiz
field lasted for more than a year, killing hundreds of thousands of birds, dramatically
increasing morbidity of the population, etc. (Diarov et al., 2004; Novikov et al., 2010).

In 2019, researchers from Non-profit JSC "Atyrau Oil and Gas University named
after Safi Utebayev" collaborated with LLP "Kazakhstan Agency of Applied Ecology"
to conduct a research project focused on the "Background condition of the coastal strip
of the north-western part of Kazakhstan". This study was carried out as part of the
"National Plan for Oil Spill Prevention and Response in the Sea and inland water bodies
of the Republic of Kazakhstan" and "National Plan for preparedness and response
to oil spills at sea, inland water bodies and in the protection zone of the Republic of
Kazakhstan" (Kanbetov et al., 2022; The report, 2019).

The aim of the research is to study the ecological condition of the coastal zone of
the north-eastern part of the Kazakh sector of the Caspian Sea (Kenzhegaliyev et al.,
2010; Gilazhov et al., 2020; Johnston et al., 2003; Pogrebov et al., 2010; Kanbetov et
al., 2022).

One of the objectives of the research work was to investigate the ecological condition
of soils in the coastal zone of the Caspian Sea in the area of the Tengiz field.

Soil studies include:

- morphological description of soils by horizon;

- study of the particle size distribution;

- Study of soil physico-chemical properties by horizon (humus, gross nitrogen and
phosphorus content, pH, absorption capacity and composition of exchangeable cations,
quantity of water-soluble salts);

- sampling for the study of petroleum content.

Materials and basic methods

The main focus of this study is to investigate the soils in the coastal region of the
Caspian Sea, specifically in the Tengiz field situated in the Zhylyoi district of Atyrau
oblast in the Republic of Kazakhstan.

In order to conduct this research, the researchers collected soil samples from the
coastal monitoring stations located above the shoreline. These stations were positioned
perpendicular to the coastline and along profiles, consisting of one station at the water's
edge, along with two additional stations at a distance of 1000 and 5000 meters. In this
work, the soil samples collected at the station located at a distance of 1000 metres were
examined (Figure 1 and Table 1).
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Figure I- Satellite image of the study area
Table 1-Soil sampling coordinates

Soil type Latitude Longitude
Saline meadow soils 46°37'35.996" N 53°2'6.152" E

When conducting observations, generally accepted methods and techniques were
used.

Soil sampling and description of soil horizons were performed on-site in the field,
with subsequent laboratory analysis of the collected soil samples to follow.

Within the study area, a standard 10 m x 10 m plot was designated for soil sampling
in order to assess oil content. Spot samples were obtained from both the corners and
center of the site at a depth of 0—-5 cm and 5-20 cm, in compliance with regulatory
requirements outlined in GOST 17.4.3.01-2017, GOST 17.4.4.02-2017, Instructions for
sampling to control soil contamination with oil and petroleum products, and NCOC N.V.
Guidelines for field work: "Baseline environmental studies and industrial environmental
monitoring: field work. Revision AO1. December 2016" HSE-H34-PR-0001-000.

For quantitative assessment of the degree of soil contamination of the Caspian Sea
coastline with oil and oil products the "Ecological requirements in the field of protection
and use of land resources (including agricultural lands)", approved by Order No. 62-p
of the Minister of Environmental Protection of the Republic of Kazakhstan dated 21
February 2005, which defines five levels of soil pollution (Table 2) were used.

Table 2- Indicators of land pollution by chemicals

Content (mg/kg) corresponding to pollution level

Element, Connection .. Level 2 |Level 3 Level 4 Level 5
Level 1 admissible ;i .
low medium high lofty
Oil and petroleumproducts
P P <MAC éggg to 2,000 to 3,000 | 3000 to 5000 | > 5000

Research results
The current method of evaluating soil pollution is based on the regulatory sanitary
and hygienic documents, which establish the maximum permissible concentrations
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(MPC) of chemical elements. The Ministry of National Economy of the Republic of
Kazakhstan has approved the hygienic standards of environmental safety for soil, and
MPC for chemicals of soil are determined by Order No. 452 dated June 25, 2015. For
pollutants not included in this order, the RND 03.1.0.3.01-96 guidelines on the pro-
cedure of rationing of volumes of formation and disposal of production wastes are used.

The soil type in the studied area belongs to the salt marsh meadow soils, distributed
on the second seaside terrace in combinations of slope salt marsh soils and independent
contours. They are formed in conditions of high, surface moistening on highly saline
groundwater (1.5-2.5 m). They are characterized by alternation of periods of high
watering with periods of drying out and back rise of capillary water from soil surface
with subsequent accumulation of salts in it. For salt marshs, the main defining feature is
the abundant excretion of salts on the soil surface (dry residue exceeding 1 %).

The soil-forming rocks are clays and heavy loams with inter-layers at some depth
from the surface of the loam with large quantities of shells. The decomposed and semi-
decomposed reed remains in the upper horizons indicate a past marsh stage of these soils
(Figure 2 and Table 3).

Figure 2- Saline meadow soils

The cut is set 2 km east of the sea shoreline. The vegetation consists of a reed-
solerosedge community: Kalidium caspicum, sarsazan (halocnemum), salsola of the
genus suaeda with the participation of a reed. Projective coverage is 90 %. The surface
is dotted with marine barnacles, in some places dissected by shallow cracks. Dredging
from the surface and throughout the profile.

Table 3 - Description of soil genetic horizons

Depth Breed description
Brownish-grey, sandy, fresh, sparsely compacted, with frequent plant roots with
0-9 cm reed rootstocks, sodded, granular-coarse-grained structure, transition to the next horizon is

sharp incolour and mechanical composition.

Grey, sandy loam, moist, weakly compacted, unstructured, pervaded by reed roots,
9-18 cm inclusionsof carbonates, small sparse scrap shells as inclusions, transition to the next
horizon clear in colour.
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18-34 cm | stains,sparse reed rhizomes The transition to the next horizon is sharp in colour and

Pinkish-pale sand, half consisting of debris of sea shells, moist, loose, rusty patches and

mechanical composition.

34-56 cm |sparse plant roots, single rusty spots, inclusions of scrap shells, transition to the next

Grey with a greenish tinge, medium-loamy, weakly compacted, damp, unstructured,

horizon cut incolour and mechanical composition.

5678 cm

Brownish grey, sandy loam, damp, unstructured, broken shells present, accumulations
of soluble salts are visible, the transition to the next horizon is sharp in colour.

78-100 cm

A bluish-blue sandy loam, damp, unstructured, gleyed, containing small amounts of broken
shell, pitting accumulations of water-soluble salts.

The general name of the soil by its mechanical composition is given by the
granulometricanalysis of the upper horizon (Table 4).

Table 4 - Classification of soils by granulometric composition

Ne | Name of soils by granulometric composition | Designations Particle content <0.01 mm (%)
1 Heavy clay HC >85
2 Medium clay MC 75-85
3 Light clay LC 60-75
4 Heavy loam HL 45-60
5 Mid-loam M 3045
6 Light loam LL 20-30
7 Sandy loam SL 10-20
8 | Sandy S 5-10
9| Loose sand LS 0-5

The results of the study of the physico-chemical composition and properties of the
soilsare shown in Tables 5 to 7.

Table 5 - Results of the physico-chemical composition of soils

Soil type | Name of soils bygranulometric | Physical and chemical properties of soil Type of
of the composition watermode
Meadow | Loose sandsandy loam.sandy, Humus horizon thickness 0-5 cm, humus

content less than 0.07 %—1.7 %, cation

salt llght. loamy or exchange capacity <5 mg-eq/100g, physical Unflushed
marshes | medium-loam
clay content <10%
Table 6 - Physico-chemical properties of soils
Content, mg-eq per 100 g
. Depth . Phosp- : :
Soil . Humus, |Nitrogen Exchangeable cations Capacity
vpe selection, | pH Y total. % horus cation
yp cm o 7 oross, % Na K Ca |Mg
exchange
] 0-9 8,20 |4,6 0,232 0,049 39,6 [2,6 24,0 |31,0 | 49,6
Saline fo~1g™ 1703 [057 0053|0032 |95 |13 |213 |110|27.6
meadow
soils 25-30 8,20 [<0,07 <0,008 0,033 4,0 0,20 (0,75 1,0 |6,8

40-50 745 0,64 0,040 0,077 22,8 |19 22,3 [17,3 68,8
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60-70 8,10 |<0,07 <0,008 0,024 144 1091 |6,5 |10,0|33,8
85-95 8,50 |<0,07 <0,008 0,039 154 1093 [19.9 |88 |474

The humus content in the humus horizon is 1.3—4.6 %, declining sharply down the
profile.

The level of total nitrogen varies from low to high, gross phosphorus mostly low,
rarelyhigh. The reaction of the soil solution is slightly alkaline to alkaline, with a pH of
7.45-8.5.

The cation exchange capacity in meadow salt marshes varies within a wide range of
6.8-49.6 mg-eq per 100 g of soil, which is mainly in the upper soil horizons.

The soil exchange complex is saturated with calcium and magnesium cations.
Exchangeable sodium is low (<0.73 mg-eq. per 100 g), although in some cases its elevated
content in the absorbed complex is noted. However, the solonetz process in these soils is
hampered by light granulometric composition, many inclusions of barnacles and strong
salinity.

Table 7 - Anion and cation composition of soils

Amo-

Soil Depth | Component content, mg/eq per 100 g unt Salinity

type type Level
selec- salts of
tion, by ti salinit
sm |Ca |Mg |Na |[K |CO  [HCO [c1 [SO, [% |ani-|*" Y

3 3 4 ons

Salt ons

marshes | 9-9 143 22,3 [659|1,1 [<0,04]0,32 |76,36(27,95|5,96 |C S |very

gras- 9-18 [10,0 [10,0 {29,3]0,63|<0,04|0,18 [29,28 [16,68 |2,68 |SC S |strong

slands |25-30 | 1,3 2,3 |51 10,13 (<0,04 (0,26 |6,26 [2,25 0,45 |C S |strong

soils 40-50 10,0 |8,5 |31,8]0,62|<0,04 (0,22 [30,90 [ 19,44 3,30 | SC S
60-70 4,0 5,0 [20,1]0,46|<0,04|0,26 |[20,40 9,27 |1,76 | SC S :terz};l
85-95 (10,0 |6,1 |21,3]0,50(<0,04{0,22 |23,10|16,06 (2,43 | SC S &

*C - chloride, SC - sulphate-chloride, S - sodium.

A feature of meadow salt marshes is the very high content of readily soluble salts in
the soil profile of 0.45-5.96 % with a maximum in the surface horizons.

Sulphate-chloride chemistry predominates, with chloride-sulphate and chloride types
in the surface layer. Among cations, sodium and potassium dominate. The degree of
salinity of the soil profile varies from strong to very strong.

The soil profile of meadow salt marshes is heterogeneous in terms of granulometric
composition, layered, sometimes layers are completely composed of shell rock. While
sandy andsandy loam deposits predominate, there is often an alternation with loam
horizons (Table 8).
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Table 8 - Granulometric composition of soils

Fractional content, % -
— [}
Fractional size, mm S |3
g slu- | ¥ i g
. = sand dust 2 |82
Soil S dge RN
= — = |2
type 3 w | S 8|2 £
: 9l z|2|8|8|3 s1%8
— N =3 < =3 =3 T = 5|8 o
Sl n S T S T T %) = g .2
SlSlgs| Ll =S| 4 & = S|z 8|2|E = 5
AflA|l&| =] | & | = = = S S| S| | V |al|s 8
0-9(0,1{0,1]0,1 {0,27(2,19]6,30 13,36 (13,73 21,69 g;’ 2,17 11,79(5,74 2’9 S
?g 0,1{0,1{0,1 [1,40(3,58(4,21 19,80 [25,66 16,18 ii’ 5,8516,45(3,70 (1)?’ SL
Saline |1 25— 110 112|276 (568|339 |35.82 [45.04[2.73 |<0.1 035 093] 1.17]% |5
mea- |30 12 45
dow |40— <0, 11, 19, |24, 30, |M
soils |50 0,1(0,1 | 1,24 4 0,64 14,04 |18,62 13,81 34 74 3,26 12,39 39
60— 0, 17,| SL
70 0,1(0,1 20 1,07 (5,14 17,99 | 14,49 | 38,50 [ 12,73 2,08 | 1,82 [8,96 | 7,01 73
85— 1, 13, 17, SL
95 0,1{0,1 49 0,36 (1,04 10,93 4,06 [51,42(19,96|3,40 48 1,96 (1,96 40
*See table 4.

Soil contamination of the Kazakhstan sector of the Caspian Sea by oil and oil products
in the area of the Tengiz field is below the requirements of permissible levels (Table 9).

Table 9 - Petroleum product content in soils

. Depth of Petroleum product content

Soil type lecti
selection, Sm | ijo/kg shares of PL
Saline meadow soils 0-5 <10 <0,001
W 520 <1,0 <0,001

Permissible level (PL): 1000
The detection limit of the method: 1,0

Discussion

In the north-eastern Caspian Sea region, environmental studies have been repeatedly
conducted (Report, 2017; Report, 2018; The current, 2019). Previous research on soil
resistance to anthropogenic influences in the Caspian Sea region has been conducted
and published in a collaborative effort between Tyumen Industrial University and S.
Yesenov Caspian State University of Technology and Engineering (Erokhina et al., 2018,
Kenzhetaev et al., 2018; Kenzhetaev et al., 2019). In addition, the Kazakh Research
Institute of Soil Science and Agrochemistry, named after U.U. Uspanov, has developed
a scale of soil resistance to anthropogenic influences based on field observations and
genetic analysis of soils in the coastal zone of the Northern Caspian Sea. The resulting
maps of soil resistance to mechanical and petrochemical influences were created using
geoinformation technologies and remote sensing data.
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Conclusion

Soils in the Tengiz area are sandy, sandy loam and light loam varieties. They have
a horizon consisting of shell debris, often with loam interlayers, closely underlain by
variegated sandy loam and various types of loam.

Permeability depends almost exclusively on the mechanical composition and
composition, as pore size is determined by particle size and density. During the onset of
cold weather in the north-eastern Caspian coastal area, heavily wetted frozen coastal soils
lose their permeability.

The physical and chemical composition of soils in the study area mainly depends
on the thickness and % of humus content, the capacity of the cationic composition, the
content of physical clay. According to the survey, the thickness of the humus horizon was
not high 0-5 cm.

In terms of cation exchange capacity the figures were <5 mg-eq/100 g in soils. The
content of physical clay in the surveyed soils did not exceed 10 %.

According to the results of the survey, no chemical contamination of the soil was
found.

Oil product content in coastal soils at 0.003—-0.012 fractions of the permissible level
indicates that there is no oil contamination of coastal soils.

The results of laboratory analyses suggest that the impact of anthropogenic factors on
the ecological state of soils in the coastal zone of the Caspian Sea in the area of the Tengiz
field has not been identified.
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