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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, KOFBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIIEHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xaibky». 3a robl CBOSH IesITeIbHOCTH
Ha peajHu3aluio OJaroTBOPUTENILHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMS M HAyKH,
COLMAJILHOM 3aIlUThI, KYJIbTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue biarorBopuTenbHbIH GOHT «XaJIbIK» yienseT 00pa3oBaTeIbHbIM
IporpaMmam, CUuTas 3TO HaIlPaBJIE€HUE OJHUM M3 KIIIOYEBBIX B CBOEH JIEATENBHOCTH.
Oxa3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30oBaHuto, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJI B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
pOCTy uncIa JItoneH, ClIoCOOHBIX MEHSTh XKU3Hb B CTPaHe K JIy4IlleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEJIUKUX YMOB». OmHOH U3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpas3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — mepBblii B cTpane OuzHec-uHKYOaTop ISl yUaluxcs
9-11 xmaccoB, KOTOPBIH MOMOTraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MUpE
MpeANPUHUMATENILCKUE HaBbIKK. Tak, Ha comeliCTBHE MajoMy OHM3HECY IMIKOJIbHHUKOB
66110 BhIIeneHo Oosee 200 rpanToB. J{iist mo/iep KKy TadaHTIIMBBIX 1 MOTHBHPOBAHHBIX
nereit @OoHI HEOAHOKPATHO BBLACISUT TPaHThI HAa 00yueHue B MexTyHapOJHOH IIKojIe
«Mupac» u B Astana IT University, a Taxke MOMOI Ka3aXCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tomimrep», koropomy DoHI OKa3an HOAICPIKKY, JICIIIU B
OCHOBY Y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT IO MIPEAMETY
«OCHOBBI TIpeANpUHUMATENBCTBA U Ou3Heca», mpenogaBaemoro B 10-11 xmaccax
Ka3aXCTAaHCKMX ILKOJ U KOJUIEIKEH.

[TomuMo mnomoIIM MIKOJIBHMKAM, ydallMMcs KoJulepked u cryaeHTtaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWN IIE€AaroroB,
COBEpIIEHCTBOBAHNE HUX 3HAHUH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHMKAMH 3HAHUM OydyHIMX MOKOJIeHHH KazaxcTanueB. [Ipu mognepxke donna
«XanplK» B IOKHOH cTONMIEe ObUI OpPraHW30BaH €XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealu3yeMblii MPOEKT 1O OOy4YEeHHIO OCHOBAM
(UHAHCOBOM TPaMOTHOCTH MpernojaBareield n3 BockMH obmacteil Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE Ha BOCIIUTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeINPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHHSI IPaX</1aH CTPAHBI.

Heo6xomumyto nomorip @oHpa «Xajablk» OKa3blBaeT U TEM, KTO 0COOEHHO OCTPO
B Hell Hyxnaercs. B paMkax counaibHOM 3alllUThl HACEJIEHHsS 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 KOMIIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXKHO JOOABUTh OKa3aHUE MTOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOJICPKKA B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamiel crpaHe. JKMU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTblky»
OKa3aJl HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHell nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHOH nHpeknuerd Dounx Beiaenui cBbime 11
MUJUTMAPJIOB TEHI'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIMIIMHCKON
TIOMOUIHU U CPECTB 3aLIUThL, aAPECHYIO MAaTEPUAIbHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHUS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMU TPOEKTaMH, HAlCJICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxkaaH DOHJ peniwi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SBJISIETCS YacThlO0 OOIIECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHD Pa3BUTHUS FOCYIapCTBA.

[Honnepxkka @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 COTPYJAHHMKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISECTCS HE MEHEE 3HAYMMBIM
BKutajjoM DOH/Ia B pa3BUTHE Ka3aXCTAHCKOTO OOIIIEeCTBA.

C yBakeHunem,
BbaarorBopurebHblii ®ona «XaabIky»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FBUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akanemuri,
«Kazakcran Pecryonukacel ¥ITThIK FhUTBIM akanemusicby PKB-win npesunenti, AK «/1.B. Cokonbckuit
aTBIHJIAFBl OTHIH, KaTalll3 jKOHE IEKTPOXUMHUS MHCTUTYTBIHBIH» Oac aupekTops! (Anmarsl, Kazakcram)
H=4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukdaiiyabl, TeXHHKa FRUIBIMIApPBIHEIH JOKTOpHI, mpodeccop, KP ¥FA

JKayanThl XaTbICkl, A.B. BekTypoB aTbIHAaFBI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnaknusaabplK ajdka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemuri, «Y.M. Axmencadunua aThIHAAFEI
THIIPOTCOJIOTHUS KOHE TCOIKOIOTHI MHCTUTYTHIHBIHY» TUPEKTOphI (AnmMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcAphI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPBI, mpodeccop, K.M. CarmnaeB ThIHIAFBI T€ONOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektops! (Anmarsl, Kazakcran) H=2

CHOY [Iaumen, Ph.D, kaybiMaacTeipsutran npogeccop, Hebpacka yauusepcutetiniy Cy FbUIBIMIAPbI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminae
TIeTPOJIOTHS XKOHE Taiiiaibl Ka30anap KeH OpBIHIApPBI CalachIHIAFEl 3epTTeyIepais kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®WJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, HaHncn yHHBepcHUTETIHIH
npodeccopsl (Hancu, @pannms) H=15

IIEH IMun, Ph.D, KpITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMepHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToiFbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkceab, Ph.D, /Ipe3neH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPBLIFAH TIpodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, TE€OJOTUS-MHHEPAIOTUs FHUIBIMIAPEIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpopumyka arblHIarbl MyHaii-ra3 TeoJIOrHsChl KHE reo(U3HKa
nHctuTyThl (HOoBOCHOHpCK, Peceit) H = 19

ATABEKOB Baagumup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH JT0KTOpEI, benapycs ¥FA akaxemuri,
JKana Matepunanaap XUMHUSICBI HHCTUTYTBIHBIH KYpMeTTi qupekTops! (Munck, berapycs) H = 13

KATAJIUH Credan, Ph.D, [[pe3neH TexHUKaIBIK yHUBEPCUTETIHIH KAy bIMaCTBIPBUIFaH IIPodeccopbt
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoiorns-MHHEPANOTHsS FHUIBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.M. Carraes arsiaaarbl [ €010THs FRUTBIMIAPEI HHCTUTY THI
3epTXaHachlHbIH MeHrepymrici (Anmarsl, Kazakcran) H=11

CAYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcuteti (Hyp-
Cyurran, Kazakcran) H =11

DPATTUHMU IMaosno, Ph.D, bukokk Munan yHHBEpCUTETI KaybIMAACTHIPBIIFAH Mpodeccopsl (MmuiaH,
Uranus) 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€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK 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'naBHBbIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOP XMMHUYECKUX HayK, mpodeccop, axagemuk HAH PK,
npesunenT POO «HanmonansHol akagemun Hayk Pecryonmku Kasaxcran», renepanbHbiii aupexrop AO
«MHCTUTYT TOTUMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBEHHBIN

cekperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHas KodJgerus:

ABCAMETOB Maauc KyabicoBud, (3aMeCcTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOTOMHUHEPAIIO-
THYECKUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTa THAPOTE€OIOTUU U T€OIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAo-
IHYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmorndeckux Hayk nm. K.M. CartmaeBa (Amnmarsl,
Kazaxcran) H=2

CHOY Jpunen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOIHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIen0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHUN
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKHX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®pannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEpUKaHCKOW acconmanuy skonomudeckux reojoros (ITexun, Kurait) H = 25

OUIIEP Axcens, acconmmpoBaHHBIH Tpodeccop, Ph.D, Texumueckmii yHuBepcurer Jlpesnen
(Hpesnen, bepnun) H=6

KOHTOPOBUY Aunekceii DMuIbeBHY, JOKTOP TI'€0OJIOTO-MHHEPAIOTHYECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H =19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akajeMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XMMHUU HOBBIX Marepuaiios (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuupoBanusiii mpodeccop, Texuuueckuit yauepcutet (JpesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecionneHT HAH PK, 3aBenyromas naboparopun MHcTHTyTa Teonormdecknx Hayk um. K.
Carnaesa (Anmarsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H =11

D®PATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) 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 Hayk
Pecny6onmkn Kazaxcram» (T. AMarsr).
CBUIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncTepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BbliaHHOe 29.07.2020 1.
Temaruyeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYECKUe MeXHON02UU NnepepadomKu Hemu u easa,
Heghmexumus, MmexHoNI02UU U361eUeHUs MEMANN08 U UX COeOeHEHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sx3eMILIAPOB.
Anpec penakiuu: 050010, . Anmarsr, yii. [lleuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HanmonanwsHas 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

AGABEKOV 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
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Abstract. Disposal of spent drilling fluid at uranium deposits using flocculants is a
process of cleaning and neutralizing spent drilling fluid in order to minimize its negative
impact on the environment. The development of a plant for the disposal of spent drilling
fluid in uranium deposits using flocculants is an important task, since the spent drilling
fluid contains various contaminants, including heavy metals and radioactive elements,
which can harm the environment. The use of flocculants in this process improves
disposal efficiency, as they are able to remove solids and other contaminants from the
drilling fluid, which reduces its toxicity and reduces the amount of waste released to
the surface. The development of a plant for the disposal of used drilling fluid should
include several stages, such as the selection of suitable flocculants and determining their
optimal dosage, the development of a dewatering and solid waste recovery process, and
the selection of appropriate equipment and technologies for the process. In addition,
the design of the plant must take into account compliance with local regulations and
environmental regulations, as well as ensure the maximum efficiency and economy of
the process. The result of the study is the creation of a useful model for the disposal
of waste drilling fluids, which relates to the field of disposal of waste drilling fluid
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accumulated during the construction of technological wells for underground leaching
of uranium ore.

Keywords: waste drilling fluid, drill cuttings, flocculation, disposal, sludge reservoir,
in-situ leaching
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Annoranus. OnokyIssHTTapAbl MaiifaiaHa OTBIPHIN, ypaH KEH OpbIHIApbIHIA
naiiianansiUiFan OyprbuIay epITIHAICIH KoJIere ’kapaTy, OHBIH KOpILIaraH opTara
Tepic ocepiH a3aWTy MakcaTblHAa NaiJajaHbUIFaH OypFbUIay epITIHAICIH TaszapTy
KOHE 3aNaliChI3IaHAbIpy mpoueci. DIOKyISHTTapasl NaiijanaHa OTHIPBIN, YpaH KeH
OpBIHAAPBIH/A NaliJaNaHbUIFaH OYpFbIIAY €pITIHAICIH KoJere skapaTy KOHIBIPFBICHIH
o3ipaey MaHbI3Abl MiHZET Oonbinm TaObLIagbl, ©MTKEHI NaiiianaHbUIFaH OyprbUIay
epITIHAICIHIH KypaMbl KOpIIaraH OpTaFa 3UsH KeJNTipyl MYMKIH ayblp MeTajlaap MeH
panMoaKTUBTI AJIEMEHTTEpAl KOoca anfaHia, SpTYpJi JacTayllbl 3aTTapAbl KaMTybl
MYMKiH. Byn mpouecte QIOKyISHTTapAbl KOJNJaHy KoJere jkapary THIMIUIIMH
KakcapTyra MyMKiHIIK Oepeni, efiTkeH1 onap OyprbuIay epiTiHIICIHEH KaTThl 3aTTap MeH
Oacka jactayIlbl 3aTTapAbl KeTipyre Ka0ineTTi, OyJl OHBIH YBITTBUIBIFBIH TOMEHACTYTE
XKoHE >kep OeTiHe IWIBIFapbUIAThIH KaJIBIKTapIblH KOJEeMiH a3alTyFa MYMKIHAIK
Oepeni. [laiinananpinran Oypreulay epiTIHIICIH Ko/Iere XKapaTy KOHABIPFBICHIH d31pIiey
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KOJIAIIIBI (IIOKYISIHTTApABI TAHAAY JKOHE OJapIblH OHTAWIBI MOJIILIEPIEMECiH aHBIKTaY,
CYCBI3ZIaHBIPY KOHE KATThl KaJABIKTap/Ibl IIBIFapy MPOLECIH 93ipiey KoHe MpoLecTi
KYpri3y YIIIH THICTi ’KaOObpIKTap MEH TEXHOJOTMsIapAbl TaHIAy CHUSKTHI OipHelle
KaJaMaapabl KaMTybl kepek. COHbIMEH KaTap, KOHIBIPFBIHBI 931pIiey Ke3iHAe KEePTiTiKTi
9KOJIOTHSUTBIK KAyiTCi3/1iK epeskenepi MeH epexerepiHiH COMKECTITiH eCKepil, TPOLEeCTiH
MaKCUMAaJIJbl THIMIUIINT MEH YHEMJUIINIH KamMTaMmachl3 €Tyl KepeK. 3epTTeyliH
HOTHXKEC1 ypaH KeHiH jKepacThl aliiMaay YIIiH TeXHOJOTHSIIBIK YHFbIMATap/bl camy
Ke31HJIe )KMHAKTaJlFaH NaiiiananblIral OyprbUIay epiTiHIICIH KoJlere Kapary calacbiHa
JKaTaTblH NalJalaHbUIFaH OyprbUIay epiTIHOUIEPIH KoAere jkapary YLIIH Haigalisl
MOJIETIb KYpy OOJBIN TaObLIa kL.

Tyiiin ce3mep: mnailigananpulFan OyprbUIay epiTiHIiCi, OypFbuiay IIJIaMbl,
(IOKyNAMA, KO/IETe JKapaTy, LIaM KHHAFbIIL, KepacThl YHFbIMAJIAPbIH MIaliManay
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AHHOTanus1. Y THIM3anust OTpaboTaHHOTO OypOBOTO pacTBOpa Ha MECTOPOXKICHUSX
ypaHa C UCTOJIb30BaHUEM (UIOKYJSTHTOB — 3TO MPOLECC OYMCTKU U 00€3BPEKUBAHHS
oTpaboTaHHOro OypoBOIO pacTBOpa C LEIbI0 MHHHMH3AIMUA €r0 HEraTHBHOTO
BO3/ICHCTBUSL Ha OKpY)KAaloOIlylo cpeny. Pa3paboTka ycTaHOBKH AJisl yTHIIHM3ALUH
0TpabOTaHHOTO OypOBOTO PACTBOpPAa Ha MECTOPOXKACHHUSIX ypaHa C HCIOJIb30BAaHHEM
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(IIOKYNSTHTOB SIBIISIETCSI BXKHOW 3a7a4ueld, MOCKOJIbKY OTpab0TaHHbI OypoBOi pacTBOp
COZICPKUT Pa3NIMUHbIC 3arps3HUTENH, BKIIOYAs TSHKENbIE METAUIbl U PaJlOaKTHBHBIC
9NIEMEHTHI, KOTOpble MOTYT HaHECTH BpEA OKpykaromed cpene. lcmonb3oBaHue
(IIOKYNSTHTOB B JAHHOM HPOLIECCE MO3BOJISIET YIyUIUTh ) (PEKTUBHOCTD yTUIIN3ALUH,
TaK KaKk OHM CIIOCOOHBI yAajsTh TBEPIAblE YACTULBl M JAPYTHe 3arps3HUATENd U3
OypOBOTO pacTBOpa, YTO MO3BOJSAET CHU3HUTH €r0 TOKCMYHOCTh M YMEHBUIMTH 00bEeM
OTXOZIOB, BBIACISIEMBIX Ha MOBEPXHOCTh. Pa3paboTka yCTaHOBKM AJISl YTHIU3ALMU
0TpabOTaHHOTO OypOBOTO PACTBOpA JOJDKHA BKIIOYaTh HECKOJIBKO 3TAaloB, TaKUX
Kak BBIOOp MOIXOASIIMX (IOKYISIHTOB U OINpEAeTICHNE MX ONTHMAIbHOW HO3UPOBKH,
pa3paboTka mpolecca 00€3BOKMBAHHS M BBIACICHUS TBEPABIX OTXOIOB, a TaKKe
BBIOOP COOTBETCTBYIOIIETO OOOPYIOBAHUS M TEXHOIOTHH I MPOBEACHHUS TpoLecca.
Kpome Toro, pa3paboTka ycTaHOBKHU JOJDKHA YUUTHIBATH COOTBETCTBHE MECTHBIX HOPM
U TPaBUJI DKOJOTHYECKOM 0e30MacHOCTH, a Takke 00ecrneyrBaTh MaKCHMaJIbHYIO
3G PEKTUBHOCT U IKOHOMHYHOCTH Ipolecca. Pe3yiasTaroM HCCIeIOBaHUS SBISETCS
CO3JJaHME TIOJE3HOM MOAENH Uil YTHIM3alHUU OTPabOTaHHBIX OypOBBIX PacTBOPOB,
KOTOpasi OTHOCUTCS K 0O0JacTH yTHJIM3alUMU OTpaboTaHHOrO OypoBOTrO pacTBopa,
HaKaljIMBaeMOro IMPHU CTPOUTEIBCTBE TEXHOJOTMYECKMX CKBAXKHH JAJISI MOA3EMHOTO
BBIILEIAYMBAHUS YPAHOBOH PyIbI.

KiioueBble ciioBa: oTpaboTanHbIi OypoBoi pacTBop, OypoBoi muiam, GprIoKymsauus,
YTUIM3aLUS, TIAMOHAKONIUTENb, MOA3EMHOE CKBaKMHHOE BBIIIETaYNBAHHE

Introduction

To date, the accumulation and disposal of spent non-radioactive drilling fluids is
carried out in sludge reservoirs constructed and operated by operating fields. According
to the legislation of the Republic of Kazakhstan in the field of ecology, the disposal of
treated drilling fluids in sludge reservoirs is strictly limited, respectively, the period
before their disposal or processing is no more than 12 months. In addition, in accordance
with the principle of hierarchy, waste management programs developed by companies
should contain information on the volume and composition of waste generated, methods
of their accumulation, collection, transportation, neutralization, recovery and disposal,
as well as a description of proposed measures to reduce waste generation, increasing the
share of their reuse, recycling and disposal.

A significant content of clay mass in the composition of drill cuttings significantly
slows down its drying and makes it practically impossible to reuse the cuttings during
the allowable period of accumulation. Significant annual volumes of drill cuttings (about
30 thousand tons), as well as the lack of ready-made solutions for the processing of used
drill cuttings on the market, create a significant risk for the industry of additional costs
for the disposal of drill cuttings, or the imposition of fines from authorized state bodies
in the field of ecology. (Kuandykov et al., 2022)

Avoiding additional costs is possible only through the development of adapted
equipment and technology for environmentally friendly processing of drill cuttings,
with the implementation of the full reuse of processed products. (Muradkhanov et al.,
2014)
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Materials and methods

There are a number of similar methods for the disposal of waste drilling fluids.
A known method for the elimination of waste water-based drilling fluid (Author's
certificate SU 1677052 dated 15.09.91). This method of disposal of used water-based
drilling fluid involves the introduction of a flocculant into the used drilling fluid, which
results in the formation of a solid phase and a liquid phase. The goal is to simplify
the solid phase recycling technology by increasing the degree of dehydration into the
separated solid phase.

Liquid glass and hydrolytic lignin are successively introduced to further increase the
degree of dehydration of the solid phase. Liquid glass is a viscous liquid obtained by
melting silica and alkalis at high temperatures. It is used as a binder in various industrial
processes and has high adhesion and water resistance.

Hydrolytic lignin is a natural polymer produced by the hydrolysis of wood. It is
widely used in various industrial processes as a binder and stabilizing agent due to its
unique physical and chemical properties.

The use of liquid glass and hydrolysis lignin helps to increase the efficiency of solid
phase dehydration and simplify the technology of its subsequent disposal.

The disadvantage of this method is the two-stage sequence of the technological
process, which leads to the complication and rise in the cost of disposal of the used
drilling mud.

An analogue of the proposed method is the method of disposal of used drilling fluid
(RF Patent No. 2229494 dated May 27, 2004), which is common and is used to clean
drilling fluids from various contaminants such as clay, sand, oil, metal particles, etc.

In this case, the FLOK-S reagent is used, which is an organic-mineral combination
of a composition containing calcium oxide, polyglycol, oligosaccharide and
monosaccharides. Calcium oxide is the main component of the reagent, which has a
coagulating effect and helps to compress the solid particles of the drilling fluid into
denser sediments.

Polyglycol and saccharides, in turn, act as flocculants, promoting the formation of
larger particles and accelerating the separation of the solid phase in the centrifuge.

After treatment of the solution with the FLOC-S reagent, the drilling fluid is subjected
to centrifugation, where it is separated into liquid and solid phases. The liquid phase can
be reused in the drilling process, while the solid phase is usually sent for further disposal
or disposal.

The disadvantage of this method is the complex composition of the reagent and the
complication of the technological process associated with processing in a centrifuge,
where after processing the separated solid phase of the drilling fluid is very difficult to
extract.

Drilling waste treatment plant (Patent RU 2 047 728) is also one of the ways to
dispose of drilling fluids. This device is a drilling waste treatment plant, which includes
a drilling wastewater treatment unit, coagulant and flocculant solution tanks, pumps and
injection pipelines. It is also equipped with a sludge and waste drilling mud treatment
unit with an additional injection pipeline and a chemical dissolution tank.
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According to the description of the patent, the containers of coagulant and flocculant
solutions are placed on the chassis of a vehicle. This means that the unit can be moved
to the job site by means of a vehicle, which is its advantage over stationary units.

However, from the point of view of design and principle of operation, this drilling
waste treatment device is not the closest analogue, since its drilling wastewater treatment
unit, mud tanks and pumps work in a single system, while the device described in the
question, has a separate unit for processing the sludge of WWYV and waste drilling mud,
with an additional injection pipeline and a container for dissolving reagents. (Tusupbaev
et al., 2020)

Thus, although the device of the patent has its advantages, including the ability to
move and mobility, it is not the closest analogue in design to the described device for
processing drilling waste.

The proposed technology for the disposal of waste drilling fluid accumulated during
the construction of technological wells for underground leaching of uranium ore is based
on the process of separating water and separately grounds (clay, sludge) from a mixture
of waste drilling mud (WDM) directly at the drilling site, and reusing products offices
for technical needs, as well as improving the ecological climate of the region, reducing
transport costs, reducing the number of human resources for servicing transportation.

Also, for the implementation of the proposed technology, the design of the installation
for the disposal of waste drilling mud was developed. The unit is a set of equipment
designed for the neutralization and purification of waste drilling fluid, which is formed
during drilling of wells in uranium deposits. A feature of the developed installation is
the use of flocculants, which will speed up the process of flocculation and sedimentation
of suspended particles in solution.

The developed technology for the disposal of the used drilling fluid and the installation
for its implementation carry out the process of processing the used drilling fluid with
the help of a coagulant and a flocculant to separate solid particles from the liquid phase.
Let us describe the process of flocculation using the action of coagulants and flocculants
in the installation. First, the spent drilling fluid is fed through the reagent dispenser to
the disperser, where the mud is mixed and treated with the help of a coagulant and a
flocculant. The coagulant helps to group the smallest particles into larger ones, thereby
facilitating the process of their further filtration, and the flocculant helps to bring together
the formed large particles into larger groups, which makes it possible to easily separate
solids from liquids. Then the mixture is sent to the tank for settling the solid fractions of
the mixture, where they settle to the bottom and can be removed. The liquid phase can
be removed from the system and reused.

Results

The article provides information on the development of technology and equipment
for its implementation, thus: in this technology, the developed Superflok-M reagent of
a non-ionic type and liquid glass in certain proportions are used. These reagents help
speed up and improve the process of separating solids from the liquid phase and provide
a more efficient separation of the used drilling fluid into two phases: solid and liquid.
(Tusupbaev et al., 2018)
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An installation has been created that will clean and dispose of the used drilling mud.
The technological scheme of the plant for the disposal of waste drilling fluid is shown
in Figure 1, where 1 is a sump; 2 - croup; 3 - suction line, 3 - slurry pump, 5 - discharge
line; 6 - dispenser; 7 - dispersant; 8 - container for settling the solid fractions of the
mixture; 9 - gate valve; 10 - slide; 11 - working ladder; 12 - jet pump.

oI
Figure 1. Technological scheme of the installation for separation of spent drilling mud into liquid and
solid phases

The method is carried out as follows: From the sump 1, through the chute 2, through
the suction line 3, by the slurry pump 4, through the injection line 5, the spent drilling
fluid is pumped into the dispenser 6 and then into the disperser 7, where it is treated with
a coagulant and flocculant. The optimal concentration of the coagulant and flocculant
from the dispenser 6 in the form of a solution and the waste drilling fluid flow with the
help of a slurry pump 3 is pumped into the disperser 7, where it is subjected to intense
turbulent movement with an adjustable optimal hydrodynamic speed. The disperser 7
is made in the form of a pipe, one side of which is larger than the other, inside of
which a plurality of sequentially located movable mixing elements are installed, which
independently rotate on axes passing perpendicular to the larger wall of the pipe, which
makes it possible to provide equal shear rates in each section of the pipe and creates the
possibility promptly change the mode of processing the suspension along the pipe due
to the interdependent control of the speed of rotation of the mixing elements. After the
dispersant, the mass treated with reagents is drained into a container for settling solid
fractions of the mixture 8. In container 8, the optimal concentration of coagulant and
flocculant in the form of a solution and the spent drilling fluid are intensively mixed
with an optimal speed gradient of 1500 s-1 and at the outlet of the device for 10-12 sec,
the drilling fluid slurry settles and the solid content in the drain is less than 25 mg/l. At
the optimal dose of flocculant, the drilling fluid suspension settles within 30 minutes
and the solid content in the drain is 300—700 mg/l. As a result, coagulant molecules
and flocculant macromolecules are evenly adsorbed on the surface of the mud particles
of the drilling fluid, which leads to efficient separation into liquid and solid phases in
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a short period of time. As a result, there is an instant separation into two phases: solid
(clay, sand and rocks) and liquid (water from drilling mud). (Karmanov et al., 2023)

Further, the water formed on the surface is pumped out by a jet pump 12 for further
use, the settled thick mass is thrown out through the gate valve 9 into a heap. The entire
unit is mounted on a skid of a frame structure 10. The pumping units located above
are serviced using a working ladder 11, and the separated water is pumped out using a
small-sized water pump 12.

The proposed method makes it possible to isolate up to 70% of the liquid phase from
the initial solution and obtain a precipitate with a moisture content of 30-35 %.

When developing a device for the disposal of waste drilling fluid, it is necessary to
take into account the requirements of environmental safety and process efficiency. You
should also take into account the features of the geological conditions and the chemical
composition of the waste solution in a particular area.

As a result, the development of technology and equipment for the disposal of spent
drilling mud can significantly reduce the negative impact on the environment and
increase the efficiency of the underground leaching of uranium ores.

Conclusions

The aim of the development was to develop an effective method for separating
spent drilling fluids into liquid and solid phases, as well as a special device for its
implementation, which will reduce the negative impact on the environment and reduce
the cost of its transportation. At the same time, the separation products can be reused as
valuable components in the production of drilling operations.

The developed complex of technology and equipment for the disposal of waste
drilling fluid is an important innovative solution for drilling wells for underground
uranium ore leaching.

The uniqueness of the proposed utility model lies in the use of special non-ionic
reagents as a coagulant and flocculant, which make it possible to separate up to 70% of
the liquid phase from the initial solution and obtain a precipitate with a moisture content
of 30-35%. (Karmanov et al., 2021)
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