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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. This article is devoted to the process of purification of water contaminated
with oil and petroleum products with an adsorbent based on carbonate sludge. The methods of
purification of water contaminated with oil and petroleum products are considered, and their
comparison is given, the object of research is determined and the main technical characteristics
of adsorbents are studied. Oil and petroleum products contaminated with oil from the
refinery were selected as the object of the study. Further, the methods of modifying industrial
waste, increasing the sorption capacity of carbonate slurries are studied and a comparative
characteristic of modified sorption materials obtained on the basis of carbonate slurries is
given. To increase the effect of the prepared adsorbent, comparative analyses of bone meal
mixtures with carbonate sludge in various proportions and modifiers were carried out. The
method of cleaning with adsorbents developed on the basis of waste has proved to be more
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effective both from an economic and environmental point of view compared to other methods.
Purification of water contaminated with oil and petroleum products was carried out with an
adsorbent prepared on the basis of carbonate sludge. Experiments were conducted with an
adsorbent based on carbonate sludge, the purification effect was achieved by 76—77 %. Bone
meal was used to increase the strength of the adsorbent. A mixture of carbonate sludge and
bone meal, used in different ratios, had a greater cleansing effect in a ratio of 5:5. Experiments
were carried out using modifiers to increase the cleaning effect of the adsorbent. As a result,
the cleaning effect was 97 %.

Keywords: purification, waste water, adsorbent, carbonate sludge, bone meal,
pollutant, atmosphere
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Annorauus. byn Mmakana MyHail MeH MyHail ©HIMjEpIMEH JacTaHfaH Cybl,
KapOOHATTHl NUIaM HETi3iHAeri ajcopOeHTTI TazapTy MpoleciHe apHanFaH. MyHaiiMeH
JKOHE MYHAll OHIMJICpPIMEH JIaCTaHFaH CyJbl Ta3apTy oJicTepl KapacThIPbUIAIbI KOHE
oJlapJibl  CaJIBICTBIPY Oepineni, 3epTTey OOBEKTICI aHBIKTANAbl KOHE aJCOPOCHTTEP/IIH
HET13Tl TeXHHUKAJIBIK CHIIaTTaMaliapbl 3epTTeNIe/i. 3epTTeY HBbICAHBI PETiHJE MYHAll OHJCY
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3ayBITHIHBIH MYHaWbIMEH JacTaHFaH MyHall jkoHe MYHal eHiMzepi TaHmanael. bynan opi
OHEPKACINTIK KaJIIbIKTapAbl MoaupuKanusiiay, KapOOHATThl MIJaMIapAblH COPOLHUSIIBIK
KaOlIeTiH apTThIpy SJICTepi 3epTTENAl KoHe KapOOHATTHI NUIAMIAp HETi3iH/Ae albIHFaH
MOIU(UKALMSIIAHFaH COPOLMSAJIBIK MaTepHajlapFa CalbICTBIPMajbl CHIAaTTaMa Oepisii.
Jaitprananran agcopOSHTTIH 9cepiH apTTHIPY YIIiH KapOOHATTHI NUIAMHAH allbIHFaH CYHEK
YHBIHBIH KOCTaJapblHa OPTYpPJi MPOHOpUUsIIap MEH MOAM(UKaTOpiaapAa CaabICThIPMAaJIb
Tajmaynap okyprizinmi. KamnmeikTap HeTisiHIe kacanFaH aJcOpOSHTTEp/l TaszapTy ojici
0acka o/1icTepMEH CaJIBICTBIPFAH 1A SKOHOMHUKAIIBIK JKOHE SKOJIOTHSUIBIK TYPFbIIAH THIMAIPEK
Oosapl. MyHaliMeH JKoHe MyHail eHIMAEpIMEH JIaCTaHFaH CyJbl Ta3apTy KapOOHATTHI LUIaM
HeTi31H/e JaibIHIaIFaH acOpOCHTIICH Ky3ere achpbliabl. KapOoHATTHI LTaMFa HEeTi31eNITeH
azicopOeHTIIeH TaxKipubenep Xyprisinmi, Tazapry ocepi 7677 % xerti. AncopOeHTTiH
OEpIKTIriH apTTHIPY YILUiH CYHEeK YHBI KOJAAHBULIBL. Op TYPJli apakaTblHACTa KOJIIAHbUIATHIH
KapOOHATTHI LIJTaM MEH CYHEK YHBIHBIH KOCTIAChl 5:5 KaThIHACBIH/A YJIKEH Ta3apTKBILI dcepre
e Oonmel. AJCOpPOEHTTIH Ta3apTy OCEepiH apTTHIPY YIIiH MoAU(UKATOpIapAbl KOJITaHY
apKbUIBI SKCIIEPUMEHTTEp XKyprizinai. Hotmxecinae tazapty acepi 97 % Kypaisl.

Tyiiin ce3nep: mazapmy, asvinovl cynap, adcopbenm, KapOOHAMMmMsl WAM, CYLeK
YHbL, NOJLIIOMAaHm, ammocgepa
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AHHOTauusl. JlaHHasi CTaThsl MOCBAILICHA MPOLECCY OYUCTKUA BOJbI, 3arpsi3HCHHOU
HEePTbIO W HEPTENPOAYKTaMH, aACOPOCHTOM Ha OCHOBE KapOOHAaTHOTO MIIaMa.
PaccmaTtpuBaloTcsl METOIBI OUYMCTKH BOJBI, 3arpsA3HEHHOM He(ThI0O M HeTenpoayKTaMH,
U JaeTcd MX CPaBHEHME, ONPEAessieTCS OOBEKT HMCCIEAOBAaHHS W HM3Y4aroTCs OCHOBHBIC
TEXHUYECKHE XapaKTEPUCTHKH aJCOpOeHTOB. B kauecTBe 0OBEKTa MCCIEIOBAaHHS OBLIH
BBIOpaHbl HEPTh W He(PTENMPOAYKTHI, 3arpsi3HEHHbIE He(PThIO HedTenepepadaThIBArOIIETO
3aBozia. Jlanee m3y4eHsl criocoObl MOAMGUKAIMN MPOMBIIUIEHHBIX OTXOJ0B, HMOBBIIICHHUS
COpOLMOHHOH CIOCOOHOCTH KapOOHATHBIX LIJIAMOB U JlaHA CPaBHUTEJbHAS XapaKTEPHUCTUKA
MOJIU(HUIUPOBAHHBIX COPOLIMOHHBIX MaTEpPHAajOB, MOJYYCHHBIX Ha OCHOBE KapOOHATHBIX
namoB.  J{nst moBeleHust 3¢QeKTa NPUTrOTOBICHHOTO aAcopOeHTa ObUIM IPOBEACHBI
CPaBHHUTEJIbHBIC aHAJIM3bl CMECE KOCTHOM MYyKH € KapOOHATHOTO IIJaMa B Pa3IMUHBIX
ponopuusax U Moanpukaropax. MeTox o4uCTKH aacopOeHTaMu, pa3paboTaHHbBII Ha OCHOBE
OTXOOB, OKazaics Oonee >PQEKTUBHBIM Kak C SKOHOMHYECKOH, TaK M C HKOJIOTHUECKON
TOYKH 3PEHUS TI0 CPAaBHEHMIO C IPyTUMH MeToaaMu. OUnCTKa BOABI, 3arpsa3HEHHON HE(THIO
n  HePTENPOAYKTaMM, OCYILIECTBIISIACH aJCOPOCHTOM, IPHUTOTOBICHHBIM Ha OCHOBE
KapOOHATHOTO 1uIaMa. BBUTH MPOBEAEHBI OIBITHI C aCOPOCHTOM Ha OCHOBE KapOOHATHOI'O
nutama, 3¢ GeKT 0UuCTKH ObUT TOCTUTHYT 76—77 %. Jns yBenuueHus HPOYHOCTH aJIcopOeHTa
HCTIOJIB30BAJIN KOCTHYIO MyKy. CMech KapOOHATHOTO I1IaMa U KOCTHOM MYKH, HCIIOJIb30BaHHAS
B pa3HbIX COOTHOLICHUSIX, OKa3bIBajia OOJbIIee OUMIIAIONIee ICHCTBUE B COOTHOILCHUH 5:5.
Bbutn mpoBeneHBl SKCHEPUMEHTHI C HCIOJB30BAHUEM MOIU(HKATOPOB AJISI HOBBIIICHHUS
OUMLIAIOLIETO AeHCTBUS afcopOenTa. B pesynbrare addexr ounctku cocrasui 97 %.

KaroueBsble cioBa: ouucmia, cmounvle 800bl, a0cOpOeHm, KApOOHAMHbIU ULIAM,
KOCMHAsL MYKA, NOLIIOMAnm, ammocgepa

Introduction

In connection with the development of the oil industry, environmental pollution by
oil and oil products creates complex problems. The processes of extraction, transportation,
processing and disposal of oil are often accompanied by emissions of harmful substances
into the atmosphere and dispersion of oil products. Thus, oil and oil products get into the
environment and cause significant damage to the environment. All components of the
ecosystem suffer: soils, water bodies, atmosphere, flora and fauna (Amal, 2023).

Despite a significant contribution to the world economy, the extraction of oil and oil
products causes serious damage to the environment both during the normal course of the process
and as a result of various accidents. Thus, at all stages of production and transportation, more
than 45 million tons of oil are lost annually. Wastewater from urban areas, seaports and various
industrial facilities are also polluted by these substances. Pollution by oil and oil products is
found everywhere: in the soil layer, hydrosphere, atmosphere. Due to the deterioration of the
ecological situation in the contaminated area, we observe a significant deterioration in the state
of both flora and fauna. Most of the oil enters the aquatic environment during transportation.
Oil thrown onto the surface of the water pollutes large areas of water bodies. It is known that
oil can pollute water, the volume of which is 10 thousand times greater. Thus, 1 liter of oil
damages 1000 m* of water. This is due to the content of surfactants in it. They contribute to
the formation of stable oil-water emulsions. A thin layer of oil, formed during the diffusion
of oil products, prevents air exchange, and also negatively affects the flora and fauna. The
solubility of oil in water is negligible, so the accumulation of oil products occurs primarily on
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the surface and bottom of water bodies. With an oil coating thickness of more than 0.1 mm,
both the processes of penetration of atmospheric oxygen into the water and the processes of
removal of carbon dioxide from the water slow down (Chukwuemeka, 2020).

The extraction and processing of oil is associated with the formation of a large amount
of wastewater. An even faster increase in oil production, as well as the development of a water-
tight oil refining industry, lead to a corresponding increase in the amount of wastewater. In
addition, the deepening of oil and gas processing, the emergence of the petrochemical industry
at a number of plants leads not only to an increase in the amount of wastewater, but also to the
complication of their composition, which increases the need for their purification. Waste water
from the oil and oil refining industry is the main source of oil pollution of water bodies. The
use of cheaper and more productive materials in the process of purification and purification of
waters polluted with oil and oil products The study of such materials, the efficient use of waste
are among the important issues in solving environmental problems. Although a large number
of purification methods have been described, the purification of water contaminated with oil
and oil products is one of the urgent problems (Anastasiya, 2020; Yu, 2016).

Sorption processes are widely used for deep purification of water from dissolved
petroleum products. An indispensable condition for the normal operation of sorption plants
is the preliminary purification of water from dispersed oil particles. Otherwise, macropores
are quickly filled with impurity particles, thereby the material loses its sorption activity
(Shirinova, 2022).

Various natural and artificial porous materials are used as adsorbents: ash, coke breeze,
peat, active clays, silica gels, alumogels, activated carbons, clays, magnesium oxide, clayey
coal and activated alumina, special ion-exchange resins (Kalinina, 2017).

The problem of finding ways to dispose of industrial waste is becoming more and
more urgent (Bagirova, 2022; Shirinova, 2028). One of these areas is the processing of waste
at the enterprise itself into an independent product that can be used either in the production
cycle of the enterprise or sold openly.

At the moment, several main areas for the use of production waste as adsorbents have
been identified:

— sorption purification of water from oil products, this includes the elimination of
oil spills from the water surface, as well as the post-treatment of waste water from industrial
enterprises from residual emulsified and dissolved oil products;

— sorption purification of industrial wastewater from heavy metal ions;

— use as an additive as an adsorbent for the creation of composite materials in con-
struction.

The first area includes adsorbents of predominantly organic origin, which are wastes
from enterprises in the food, petrochemical, woodworking industries and the agro-industrial
complex (Yongning, 2018).

Materials and basic methods

The effectiveness of the sorbent includes its sorption capacity (oil capacity). The
sorption capacity (oil capacity) depends on the specific surface: the larger the specific surface,
the higher the sorption capacity.

In the experiments, a glass column, separating funnel, 1 N solution of NaOH, and
Na SiO, were used.
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Table 1 - Chemical composition of the sludge from the chemical water treatment of KTES-1

Concentration of substances,% mass
Cations
Ca'? Fe'> MgJr2 Cu? Nit2 Zn"2 Mn 2 crt3 Pb "2 cd™? HgJr2
87+ | 044+ | 11+ 0,05+ | 0,000+ | 0038+ | 12+ | 0,001+ |0,002= | 026+ | traces
of use
11,3 0,15 2,2 0,014 0,003 0,013 0,407 | 0,0003 | 0,0003 0,08
Anions
CcO3“~ S04~ OH Si03“~ PO4~~
81,5£10,6 6,5+0,85 11,443,61 0,620,11 missing

To determine the effectiveness of sludge as sorption materials for oil products, the

adsorption capacity of sludge was determined with respect to a number of oil products most
common in wastewater from industrial enterprises (Jin, 2016): turbine oil, diesel fuel, fuel oil,
gasoline (grade Al 92), crude oil from the Shiskoye field (hereinafter referred to as oil). The
obtained results of the sorption capacity of the sludge are shown in Figure 1.

" & i i & " " 'l

Fig.1 - Adsorption capacity of sludge for oil products:

1 — fuel oil; 2 — turbine oil; 3 — diesel fuel; 4 — gasoline

CS:BM Adsorbent height Cleaning efficiency, %
8:2 3cm 78
7:3 3cm 81
6:4 3cMm 85
5:5 3cm 87
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Table 4 shows the cleaning effect of adsorbents taken in a modified ratio of 6:4.

Table 4 - Purifying effect of adsorbents taken in a modified ratio of 6:4

Adsorbent height Cleaning efficiency, %
Mixture (NaOH) CS:BM Mixture (Na,SiO,) CS:BM
4 91 93
93 97

Figure 2 shows the dependence of the cleaning effect on the proportions and height of
the mixtures of carbonate sludge and bone meal.
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Fig.2 - Dependence of the cleaning effect on the proportions and height of mixtures of carbonate
suspension and bone meal

Figure 3 shows the dependence of the cleaning effect on the height of the modified adsorbents.
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Fig.3 - Dependence of the cleaning efficiency on the height of the modified adsorbents

To increase the effect of the prepared adsorbent, comparative analyzes of mixtures of
bone meal with carbonate sludge were carried out in various proportions and modifiers. The
waste-based adsorbent treatment method proved to be more efficient both economically and

environmentally compared to other methods.
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Conclusion

Experimental studies of adsorption treatment of wastewater from oil and oil products
using modified sorption materials based on carbonate sludge and bone meal have been carried
out. The purified effect of carbonate sludge and bone meal, taken in a ratio of 5:5 and with an
adsorbent height of 3 sm, reaches 87 %. It was revealed that when modifying carbonate sludge
and bone meal, the effect of wastewater treatment with NaOH is 91-93 %, with Na SiO; it is
93-97 %, at a ratio of 6:4 (CS:BM) and at an adsorbent height of 5 sm.
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