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B 2016 rogy nng pa3BUTHS W YIy4IICHHS KadyecTBa KM3HU Ka3axXCTaHLEB
ObUT co3maH 4dacTHEIM biarorBoputenpHbI (pora «Xanaelk». 3a TOIBI CBOEH
JEeSTENBbHOCTH Ha peaju3aluio OJIarOTBOPHUTENBHBIX INPOEKTOB B 00JACTIX
o0pa3zoBaHUsl M HAayKH, COIMAIBHOW 3aIlUTHI, KyJIbTYpPbI, 3[PaBOOXPAHEHUS H
criopta, ®ouHx BeIACTHI Oosiee 45 MUIIHAPIOB TCHTE.

Ocoboe BHumanue bnaroTBoputTenbHbld QOHI «XaJbIK» yAENseT
o0pa3oBaTeNbHBIM MPOrpaMMaM, CYUTAsI OTO HANPABICHUE OJJHUM U3 KITIOUEBBIX
B cBOoel nestenbHOCTH. OKa3pIBasi MOAAEPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@DoHJ BHOCUT CBOU MOCUJIBHBIN BKJIaJ B Pa3BUTHE Kau€CTBEHHOTO 0Opa30BaHUA
B Kazaxcrane. Tem cambpiM cmocoOCTBysS POCTYy 4YHCIa JOAeH, CHOCOOHBIX
MEHATHh JKM3Hb B CTpaHe K JydylleMy — HOpo(ecCHOHAIOB B pPa3IHYHbIX
chepax, MOTEHIUATHHBIX JHICPOB U «BEIUKUX YMOB». OIHON W3 3HAYMMBIX
vHMIHATHB (oHAa «XallbIk» B 00pa3oBaTelnbHOM chepe cran npoekr Ozgeris
powered by Halyk Fund — mepBsIii B cTpane OM3HEC-UHKYOATOp AJIS yHaIIUXCS
9-11 xnaccoB, KOTOPBIH MOMOTAaeT pa3BUBaTh HEOOXOAMMEBIE B COBPEMEHHOM
MHUpE TpeNNpUHIMATEeIFCKHEe HAaBBIKU. Tak, Ha coIelcTBHE MaloMy OH3HECy
LIKOJIBHUKOB 0610 BeIAENeHO Oosiee 200 rpanToB. {15 mOANEPIKKH TaJaHTINUBBIX
U MOTHUBUPOBAaHHBIX JeTeil DOHII HEOAHOKPATHO BBIACISI IPAHTHI HAa O0y4YeHHE
B MexayHaponnoi mrkoie «Mupacy u B Astana IT University, a Takke momor
Ka3aXCTaHCKUM IIKOJIbHUKaM IPUHATH y4acTHE BIIpeCTHKHOM KOHKypce «USTEM
Robotics» B CIIIA. ABTOpcKue paboThI B paMKax MpoekTa « TamiMrepy, KOTopoMy
@DoHJ OKa3ald MOALEPKKY, JENIM B OCHOBY yu4e€OHOM NmporpamMmsl, yueOHUKOB U
y4e0HO-METOINYECKUX KHUT 1o mpeameTy «OCHOBBI MpealpUHUMATENbCTBA U
OousHecay, npenogaBaeMoro B 10-11 kimaccax Ka3axCTaHCKUX IIKOJI M KOJUTSIIKEH.

IToMrMO mOMOINM MIKOJIBHUKAM, ydamuMcs Koyuteqxked u cryneHram donn
CUMTAeT Ba)KHBIM BHECTH CBOM BKJIAJ B MOBBIILIEHNE KBATU(UKALKUN I1€1Aar0roB,
COBEPIICHCTBOBAaHUE WX 3HAHHMI U HABBIKOB, MIOCKOJIBKY UMEHHO OHH SIBISIOTCS
MIPOBOJHUKAMH 3HaHWH OydyIIuX IOKOJICHWHM Ka3zaxcTaHieB. [Ipw mommepikke
®onpma «Xanblk» B KKHOU CTOJHUIE OBUT OPraHW30BaH €KETOAHBIH TOPOICKOM
KOHKYpc neparoroB «Almaty Digital Ustaz.

BaxHOI MHUIIMATUBOW CTal peaanu3yeMblil TPOEKT MO OOy4YEeHUI0 OCHOBAM
(MHAHCOBOW TPaMOTHOCTH IpemnojaBaTesied U3 BocbMu obnactell Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIMSHUE Ha BOCHHTaHHE (DUHAHCOBOI
IPaMOTHOCTH M IPEANPUHUMATENBCKOIO MBIIUIEHHS Y HOBOI'O IOKOJICHHUS
rpakJaH CTPaHBbI.

Heobxonumyto momomrs ®oHj «Xanblk» OKa3plBaeT U TEM, KTO 0COOCHHO
OCTPO B HeHl HyXJaercsi. B pamkax conuanbHON 3alIMTHI HACEJICHUS aKTHBHO
MPOBOAMTCS paboTa 1Mo MOAAepKKe JeTel, ocTaBmIMXCs 0e3 poauTenel, AeTel u
B3POCIIBIX U3 COIIMATIBHO YA3BUMBIX CIIOEB HACEJICHUS, JIFOJEeH C OTpaHUIEHHBIMU




BO3MOXKHOCTSIMH, a TAaK)Ke 00€CIICUCHUIO0 HYKIAIONIMXCS COLUATBHBIM KHIIbEM,
CTPOUTENHCTBY COITMATBFHO BaKHBIX 00BEKTOB, TAKHX KaK JIETCKHE CaJbl, JETCKHE
MJIOMAAKU U (PU3KYIBTYPHO-0310POBUTEIBHBIE KOMIUICKCHI.

B xomunky no6psix aen @oHaa « Xanblk» MOKHO J00aBUTh OKa3aHUE ITOMOIIIH
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOAJIEPKKa B PA3BUTHHU JIETCKOTO yTOOIa 1
KapaTte B Hamel ctpaHe. JKU3HEHHO BaXXHYI0 TOMOIIb biiarorBoputenbHblil GoHA
«XanpIK» OKa3zal HallUM COOTeUYeCTBEHHHMKaM BO BpeMs HEJaBHEHl MaHIeMHH
COVID-19. Torna, B pasrap Tsxenoit 60ppObI ¢ KOpOHABHPYCHON MHpeKmmeit
@®onp BeLAennd cBbiie 11 MIIITHApa0B TEHTe Ha MPUOOpPETeHHEe HEOOXOAUMOTO
MEIUIMHCKOTO OO0OpPYIOBaHMUS M AOPOTOCTOSIINX MEAWIIMHCKHUX IPEernaparos,
aBTOMOOWIIE CKOpOW MEAMIIMHCKOW TIOMOIMU M CPEACTB 3aIlUTHI, aIpPECHYIO
MaTepHaJbHYIO NMOMOIb COLMANBHO YSA3BUMBIM CIOSIM HAaceJIeHUsS U JEHEKHbIe
BBITIJIATHI MEIUIITHCKUM pabOTHUKAM.

B 2023 roay Hapsany ¢ OpyruMU NPOEKTaMU, HALlEJICHHBIMU Ha MOBBILICHUE
0NarocoCToSHMS Ka3axCTaHCKUX TrpaxkaaH PoHA pemna yaeiauTb ocoboe
BHUMAaHNE HayKe, TOCKOJIbKY OHA ABIISIETCSA YacThiO OOIIECTBEHHON KYIBTYPHI, &
YPOBEHb €€ pa3BUTHUS ONPEAENsIeT YPOBEHb PA3BUTHS rOCyJapCTBa.

[onnepxka doHIOM BBINTyCKa XypHanoB HamuoHanbHOM AkaneMuu Hayk
Pecny6mmkn KazaxcraH, KOTOpbIe BXOAST B MEXKIyHapoaHbIe GoHABI Scopus u
Wos U B KOTOPBIX MYONHKYIOTCS CTaThll OTEYECTBEHHBIX YUEHBIX, TOKTOPAHTOB
W MarucTpaHTOB, a TAK)KE€ HAyYHBIX COTPYAHHKOB BBICIIUX yUeOHBIX 3aBEICHHM
1 Hay4YHO-HMCCJIEA0BAaTEIbCKUX MHCTUTYTOB HAILIEH CTpaHbl ABISETCS HE MEHEE
3HauYUMBbIM BKJIajgoM DOHa B pa3BUTHE Ka3aXCTAaHCKOTO OOIIeCTBa.

C yBaxxeHueM, birarorBopurenbHbI QoHI «XaTBIK» !




I 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.

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol « KP ¥£A Xabapnapwi. ['eonoeusi scane
MEXHUKATLIK SbLIBIMOAD CEePUsChly blIbIMU JCypHAIbIiHbIY Web of Science-miy oicanananean
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvi0ay macenecin xapacmuipyoa. Webof Science szepmmeywiinep,
asmopnap, bacnawbliap MeH meKemenepze KOHmMenm mepenoiei MeH canacvih Ycuvlhaovl. KP
¥I'A Xabapnapwi. 'eonozus scone mexuuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKkmi Jicane 6e0eNoi 2e0102Usl HCIHE MEXHUKATBIK
EbLILIMOAp OOUbIHULA KOHMEHMKE A0a0blebIMbI30bl OLI0IPeOi.

HAH PK coobwaem, umo nayunoiii sicypran «Mzeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uUHOEeKCUpO8aHUU HAXOOUMCS 8 CMAOUul paccmMoOmpeHus
xomnanueu Clarivate Analytics ons danvueiiueeo npunsmus sicypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamenel, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus ceonocuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHHKa FRUIBIMIApPBIHEIH JTOKTOPHI, mpodeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFbI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, 1podeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aThIHAAFBI
THIPOTCOJIOTHS KOHE T€OIKOIOTH HHCTUTYTHIHBIHY JUPEeKTOpHI (AnMarel, Kazakcran) H = 2

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

CHOY [Ipumen, Ph.D, kaybiMaacTeipbutran npogeccop, Hebpacka yauBepcuteTiniy Cy FhUTBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typaisl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiilasbl Ka30alap KeH OPBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

IMAH®HUJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hauncu, @panrms) H=15

HIEH IMun, Ph.D, KerTaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IBIK YKOHOMHKAIBIK Teosiortap KaybiMaacTbirbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTBIPBLUIFAH podeccopsl
(Hpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMIAAPEIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanguvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpBI, benapych ¥FA akanemuri,
YKana matepuaniap XUMHICHI HHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, [[pe3neH TeXHUKaIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH IPodeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes atsiaaarsl [ €010THs FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

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

DOPATTUHMU IMaosno, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFaH mpodeccopsl (MmumaH,
Wranus) H = 28
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHUX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

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

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTa THAPOTE€OIOTHU U TEOIKOTOTUH M.
Y.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INABHOTO PENaKToOpa), JOKTOP T'eOJOTOMHUHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryra reomornueckux Hayk nMm. K.M. CartmaeBa (Ammarsl,
Kazaxcran) H=2

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

3EJBTMAH Peiimap, Ph.D, pyxoBoauTens HCCIeI0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHI
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBeHHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yanepcutera Hancn
(Haucu, ®dpannus) H=15

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

OUIIEP Axceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [lpesneH
(dpesnen, bepnun) H=6

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

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XUMUUYECKUX HayK, akajeMuk HAH benapycu, moueTHbIi
mpekTop MHCTHTYTa XUMHAU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii nmpodeccop, Texuuueckuit yauepcutet ([pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppectionnieHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonorndecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

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

DOPATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H =28
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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. Drilling fluid technology plays an important role in well construction. The
success of drilling operations depends on the choice of the composition and properties
of the drilling fluid, the correct management of its quality. Drilling wells in extensive
salt intervals is a significant problem in terms of non-productive time and associated
costs. The most difficult drilling problems occur in deep salt formations. Further drilling
of the continental shelf to greater depths increases the likelihood of encountering
reservoirs that lie beneath huge masses of salt beds. Such reservoirs exist in West Africa,
Brazil, the Gulf of Mexico, Yemen, the North Sea and Canada. Attempts to drill wells in
these conditions require changes in drilling and completion technology. Each operation
becomes a unique experience. The drilling of salt formations will only be successful when
the underlying properties of the salt formations that cause instability in the wellbore are
studied in detail. Typical salt rock components were analyzed and salt properties such
as plasticity, solubility, stability and stress sensitivity were measured. Studies have been
carried out on the solubility of salts in flushing fluids that are in a stationary state and
treated with various reagents. In the course of the research work, an experimental study
of cavern formation of salt-bearing rocks was carried out in laboratory conditions. The
results of a study of the erosion of salt samples when pumping through them solutions
both untreated with sodium chloride and saturated with salt are given. To check the
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effect of temperature on the erosion of salts, a series of experiments were previously
carried out with washing solutions of untreated sodium chloride. It turned out that the
chemical composition of the reagents of the washing solutions and the parameters of
the parameters influence the erosion of the salts more than the change in temperature.

Keywords: drilling fluid, clay, salt rocks, salt erosion, chemical reagents, pressure,
temperature, salt concentration
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AnHoTtauusi. bByprbutay CyYHBIFBIHBIH TEXHOJOTHACHI YHFBIMA KYPBUIBICHIHIA
MaHBI3Abl PONl aTKapaabl. bBypreiiay >KYMBICTAPBIHBIH TaOBICTBUIBIFBL OYpFBIIAY
epITIHAICIHIH KYpaMbl MEH KacHETTEpiH TaHJAayFa, OHBIH camachblH AYphIC OacKapyra
OaiimaHpICTBl. YHFbIMaIapabl KeH TY3Ibl apaiblKTapaa Oyprbulay eHIMII eMec YaKbIT
MeH coraH OalIaHBICTHI MIBIFBIHAADP TYPFHICEIHAH MaHBI3AbI Macesie OOJIbIN TaObLIaIbI.
En xypaeni Oypreutay Macesenepi TepeH Ty3/bI Ty3iaiMaepe ke3aeceai. KoHTuHeHTTik
KalipaHabl OaH opi TEPEHIIKKe OYpFbIIay YJIKEH TY3/bl KadaTTapAblH acThIHAA )KaTKaH
Cy KoWMamapblHa Tam OONy BIKTUMAJIBIFBIH apTThIpagsl. MyHIail cy Koiimaiapsl
Barsic Appukana, bpasunusana, Mekcuka mpFanarsiaga, Hemenne, ConTycTik TeHisne
xone Kananmama Gap. MyHnail skarpaiinapaa yHFbIManapApl Oyprbulay opeKeTTepi
OyprbuTay KOHE asKTay TEXHOJOTHSICHIH ©3TepTyAl Tajam eTeni. OpOip omepauus
Oipereil Toxipubere aitHanmanel. Ty3 KaOarTapblH OypFblIay YHFbIMA OKIAaHBIHIAFBI
TYPaKCBI3ABIKTBl TYABIPAaThIH TY3bl KaOaTTapIblH HEri3ri KacHeTTepiH KaH-)KaKThI
3eprTerenne raHa corTi Oonmanbl. OcblFaH OaiaHBICTHI TY3/bl Tay >KBIHBICTAPBIHBIH
TUNTIK KOMIIOHEHTTEPi TaJJaHIbl XOHE WKEMIUTK, epIrillTiK, TYPaKTBUIBIK >KOHE
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KEpHEyre Ce3iMTalJbIK CHSAKTHI TY3 KacueTTepi emmeHzi. Ty3mapAblH epirimriria
3epITey CTAlMOHAPIBIK KYWIETi JoHE OpTYpii peareHTTEpMEH OHICNTeH XYY
CYWBIKTapbIHIA KYPri3iai. 3epTXaHajblK jKarnaiiia FeUIBIMH-3€PTTEY KYMBICTApbIH
XKYprizy OapbICbIHIA TY3/bI Tay JKBIHBICTAPBIHBIH KaBEPHO3ABUIBIFBIH SKCIIEPUMEHTTIK
3epTTey OKyprizinmi. Harpuit XxjopuiiMeH ©HJICIMEreH MXoHE TY30€H KaHBIKKaH
epiTiHAinepai aimay Ke3iHOe Ty3 YITUIEPiHIH OBpO3MSCHIH 3epTTey HITIKENepi
kenripinred. Ty3napAbiH po3UsIChIHA TEMIIEPaTypaHbIH 9CEPiH TeKcepy YIUiH OYpbIH
HaTpHil XJIOPUIIMEH OHJIeJIMETeH epiTiHaiIepMeH Oipkarap ToxipuOenep >Kyprizinmi.
Toxipube KepceTKeHIeH, Kyy epiTIHAUIEPIHIH XUMHAIBIK KYpPaMbl >KOHE OJapIIbIH
napameTpliepi TeMIeparypaHblH e3repyiHe Kaparania TY3AapIblH dpo3usicbiHa KeOipek
acep eTei.

Tyiiin ce3aep: Oypreinay epiTiHZici, ca3, TY3Obl KBIHBICTAP, TY3 BPO3HSICHL,
XUMUSUIIBIK pEareHTTep, KbICHIM, TEMIIEPATypa, T3 KOHLIEHTPALHSCHI
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Annotanus. TexHonorus OypoBbIX paCTBOPOB UT'PAET Ba3KHYIO POJIb B CTPOUTENBCTBE
CKBaXWH. Ycrex OypoBBIX paOOT 3aBHCHUT OT BhIOOpa cocTaBa M CBOMCTB OypOBOTO
pacTBopa, IpaBUIILHOTO YNPABIEHUS €T0 KaueCTBOM. bypeHne CKBaXKMH B OOIIMPHBIX
COJNIIHBIX MHTEpBajiax MPEACTaBIsAET COOOH Cepbe3HyI0 NpoOeMy C TOYKH 3pEHUs
HETPOM3BOIUTEIBHOTO BPEMEHHM M CBSI3aHHBIX € 3THX 3arpar. Haumbonee cnoxHbie
npoOneMbl Tpd OypeHHH BO3HUKAIOT B TIIYOOKHMX COJSIHBIX miactax. JlampHeiimee
OypeHre KOHTUHEHTAJILHOTO HIefb(a Ha OOJBIIYI0 TIIyOHHY yBETHYUBAET BEPOSTHOCTD
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BCTPEUYH PE3epBYapoOB, KOTOPHIE JIEKAT MO ONPOMHBIMH MAacCaMHU COJISTHBIX IIACTOB.
Takue pesepByapbl ecTh B 3amanHoii Adpuke, Bpasunun, MekcHKaHCKOM 3alliBe,
Hemene, Ceseprom mope 1 B Kanane. ITonsiTku GypeHus CKBaXKMH B 3THX YCIOBHAX
TpeOyIOT M3MEHEHHH B TEXHOJIOTMH OypeHHs H 3akaduBaHus. Kaxnas omepanus
CTaHOBHTCSl YHUKaJBHBIM ONBITOM. BypeHue coisiHbIX opMmanuii OyneT ycremHbIM
TONBKO TOTAa, KOrga OyayT MOAPOOHO H3YYEHBI OCHOBHBIE CBOMCTBA COJISTHBIX
(opmaruii, KOTOpbIe BBI3BIBAIOT HECTAOMIBLHOCTH B CTBOJIE CKBAXKMH. B cBA3M ¢ 3THM
OBLIM IPOAaHAIN3UPOBAHBI THTMYHBIE KOMIIOHEHTBI COISTHOM MOPOABI U U3MEPEHBI TaKHe
CBOMCTBA COJIN, KaK INIACTUYHOCTb, PACTBOPUMOCTb, CTAOMIIBHOCTH M YyBCTBUTEIBHOCTD
K HanpspkeHuto. VccienoBanue pacTBOPUMOCTH COJIEH TPOBOJMIIOCH B TPOMBIBOUHBIX
KHUIKOCTSIX, HAXOAALIUXCSA B CTALIOHAPHOM COCTOSIHUM U 00pabOTaHHBIX pa3IHYHBIMH
pearentamu. B Xone uccrnenoBaTenbCKOM padOTHl B JTAOOPATOPHBIX YCIOBUSIX OBLIO
MIPOBEZICHO JKCIIEPUMEHTAIBHOE M3Y4YE€HHE KaBEPHOZHOCTH COJIEHOCHBIX TIOPOA.
[IpuBeneHbI pe3yabTaThl KCCIEIOBAHUS 3PO3UHU 00PA3L0B COIM IIPU MPOKAYKE Yepe3 HUX
pacTBOpPOB Kak HEOOpaOOTaHHBIX XJIOPUAOM HATPHUs, TaK U HACBHIIIEHHBIX cONbI0. Jlist
MIPOBEPKHU BIMSHHUS TEMIIEPATYPhI HA 3PO3HIO COJEH MpenBapuTeNbHO Oblla MpoBeeHa
cepusl OIBITOB C pacTBOpaMy HEOOPaOOTaHHBIMHU XJIOPUAOM HaTpusl. OTIBITH TOKA3aJIH,
YTO XMMHYECKUI COCTAB PEareHTOB IPOMBIBOYHBIX PACTBOPOB U UX ITapaMETPHI BIUSIIOT
Ha 9PO3HUI0 coJieil 0oJIblle, YeM U3MEHEHHE TEMIIEPaTyphl.

KiroueBsble ciioBa: OypoBOil pacTBOp, TNIMHA, COJNSTHBIE MOPOJBL, COJIEBON Pa3MbIB,
XUMHMUYECKHE PEareHThl, JaBlieHUe, TEMIIepaTypa, KOHIIEHTpaIHs conei

Introduction

Successful drilling of wells in saline sediments in the shortest possible time and with
the lowest cost of funds largely depends on the chemical composition and amount of
used flushing solutions, as well as on the properties of salt rocks (Omojuwa et al., 2011).

These properties include solubility, permeability, specific gravity, mechanical and
other properties (Lomba et al., 2015).

The solubility of salt rocks can strongly depend on the composition of the rock-
forming minerals (Omojuwa et al., 2011; Williamson et al., 1997).

As is known, for technological purposes, it is important to estimate the rate of
dissolution of salts. According to the research results, the dissolution rate of halite is
linearly dependent on the flow rate of the solvent - water or a saturated solution of
sodium chloride (Eustes III, 8AD).

The experience of drilling wells in saline sediments shows that the main requirements
for the drilling fluid are to prevent the dissolution of halite and maintain the stability
of the well walls while simultaneously ensuring the stability of the main indicators of
flushing solutions (Mendez et al., 2023). In recent years, many types of drilling fluids
have been obtained and improved for drilling in portable sediments, obtaining new
types of drilling fluids and improving the existing ones has become possible due to the
use of new chemicals that are either used as additives with clay solution to regulate the
basic parameters and stabilize them, or are the main ingredients for preparing flushing
solutions with the necessary characteristics (Lomba et al., 2013).
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At high temperatures, the rate of salt erosion can accelerate, and some chemically
treated solutions tend to deteriorate the basic parameters. In this regard, a number of
heat-resistant chemical reagents have been developed to regulate the main parameters
of flushing solutions, these include carboxymethyl cellulose CMC (Roodbari and
Sabbaghi, 2021; Sagitov et al., 2017), condensed sulfite alcohol stillage (CSAS),
nitrolignin, sulfite alcohol stillage (SAS), oxidized chromium-substituted lignosulfonate
(OCSL), oil, chromates (da Silva et al., 2017).

As is known, it is sometimes proposed to use condensed sulfite-alcohol stillage,
starch to pass the high salinity of rocks. With a salinity of 6-8 percent sodium chlorine,
0.15-0.22 percent calcium along with CSAS - hypane, CMC (Zhong et al., 2008).

As is known, one of the main methods of increasing the stability of solutions in
conditions of salt and temperature aggression is to reduce the clay phase of the solution
(Bybee, 2009).

Experimental Part. Based on the above, we have previously carried out a study of
the solubility of salts in flushing liquids, which are in a stationary state and treated
with various reagents. For this purpose, rock salt samples each weighing 30 g and 25
mm in diameter have been made. The height of each sample was 30 mm. Filtrates of
washing solutions treated with chrompeak, nitrolignin, CMC, CSAS, oxil, oxil + 40 %
salt concentration, and oil have been used as the flushing liquid (Bjerkevoll et al., 2020;
Pinto et al., 2019).

The studies were carried out on a device that is used for testing soils for soaking. The
experimental technique in this device is as follows. We fill the vessel with filtrate, set the
arrow to the zero position, and then put the test sample on the grid of the device. In this
case, the sample, due to its weight, deflects the arrow from the zero position by a certain
number of divisions. As the sample dissolves the arrow of the device moves to zero and,
when completely dissolved, stops at the zero position.

Results and Discussions

For the above filtrates, the weight loss of the sample over time was calculated. The
data obtained are shown in Tables 1 and 2. Based on the tabular data, the graphs shown
in Figures 1 and 2 were built.

Table 1. Calculation of sample weight loss over time

. . Sample weight loss in % of time, hour
No Chemical Title | > 3 4 5
1 Chrompeak 24 61 90 - -
2 Nitrolignin 10 32 52 61 75

Table 2. Calculation of sample weight loss over time.

. . Sample weight loss in % of time, hour
Ne Chemical Title 2 4 ] 6 8 |10 12] 14 16] 18 |19
1 |cMC 8 | 27 | 40 | 52 | 68 | 82 | 92 | 97 | - | -
2 |CSAS 7 20 [ 34| 48 [ 57| - | - | - | - |-
3 |oxil 6 | 15 | 26 | 35 | 44 | 50 | 54 | 60 | 67 | 70
g4 | Oxilt40% salt 4 1 16|21 263637 46| 52|54
concentration
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From the graphs in Figures 1 and 2, it can be seen that the weight loss of the sample
in different liquid media is not the same. Obviously, this depends on the chemical
composition of the reagents used.
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Fig. 1. Sample weight loss in % of time
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Fig 2. Samples weight loss in % of time

In Figures 1 and 2 also show that dissolution does not begin immediately, about 2—3
minutes after the sample is in the solution. It can be assumed that during this time the
process of soaking of salt samples occurs.

During the research work, an experimental study of the cavitation of salt-bearing
rocks was carried out in laboratory conditions. The following are the results of a study
of the erosion of salt samples when pumping through them solutions both untreated with
sodium chlorine and saturated with salt with a concentration of 60 to 100 %. The types
of solutions are shown in Table 3.
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Table 3. Types of solutions
Solution title ‘ Number of additives
Solution Nel
Water-based clay solution ‘ -
Solution Ne2
Initial solution 100
CMC 8
Bentonite clay 2
Starch reagent 2
Solution Ne3
Starch solution 100
Oxil 5
Aluminum nanopowder 0.6
Oil 2
Solution Ne 4
Initial solution 100
CSAS 6
Chrompeak 2
Coal-alkali Reagent 2
Starch reagent 1.5
Bentonite clay 2
For solutions with sodium chlorine concentration equal to 0, the data are presented in Table 4.
Table 4. Solutions with concentration of 0%
Solution Nel ‘ Solution No2 ‘ Solution Ne3 ‘ Solution Ne4
No Time, Q, /min
* |t min 15 s [ s | s ] 15 5 ] 15 5
V, cm?
1 2 8.92 3.05 5.3 2.15 3.1 1.55 4 1.6
2 4 17.2 5.96 10.32 4.1 6.25 2.5 7.8 3.12
3 6 23.12 8.35 15 6 9.20 3.6 11.32 4.5
4 8 28.42 10.75 19.3 8.03 7.47 5.3 15 5.85
5 10 32 13.2 23 9.4 14.7 6.55 17.68 7.4
6 12 34.88 14.98 21 11.2 16.8 7.4 20.56 8.9
7 14 - 17.5 28.25 12.9 19.2 8.9 23.9 10.5
8 16 - 18.9 314 14.5 21.7 10 25.5 11.4
9 18 - - - 15.6 23 10.3 27 12.3
10 20 - - - 16 25 11.6 - 13.9
11 22 - - - - - 12.25 - 14.5
12 24 - - - - - 13 - -
13 26 - - - - - 13.3 - -

On their basis, graphs of the dependence of the change in the internal volume of the
salt on the pump performance at different time intervals are constructed (see Fig. 3).

It can be seen from the graphs in Fig. 3 that the use of flushing solution number 1
at a flow rate of 15 liters per minute, the change in sample volume within 12 minutes
reaches about 35 cm? (in the figure, this is curve 1).
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In the same solution at a flow rate of 5 liters per minute, the amount of erosion is 15
cm’ (Fig. 3 (solution 1), curve 2).

As expected, for a normal solution number 1, with an increase in the fluid flow rate,
the salt washout increases.

A similar picture is also observed when using solutions number 2, Fig. 3 (solution
2), curve 2. With an increase in pump productivity from 5 to 15 liters per minute, the
volume of salt washout increases from 16 to 31 cm?, and the washout time decreases
from 20 to 16 minutes.
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Fig 3. Graphs of the dependence of the change in the internal volume of the salt on the pump
performance at different time intervals

The same graphs were plotted for solutions 3 and 4.

From Table 3 and graphs it can be seen that when using solution number 3, the
erosion of salts occurs for a longer time, and the volume value is less important than for
solutions 1 and 2. The data of the experiments were obtained at room temperature 22C.

To test the effect of temperature on the erosion of salts, a series of experiments with
washing solutions 1, 2, 3, 4 untreated with sodium chlorine at a temperature of 60C
were previously performed. The pump capacity was 15 1/min. The data obtained during
the experiment are shown in Table 5. Based on these data, graphs of the dependence of
erosion on the duration of the test were built (Fig. 4).

Table 5. Results of experiments with washing solutions 1, 2, 3, 4.

Solution Nel Solution Ne2 Solution Ne3 Solution Ne4
Time, Washout, Time, Washout, Time, Washout, | Time, Washout,
t, min V, cm? t, min V, cm? t, min V, cm? t, min V, cm?
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2 13 2 6 2 33 2 4.6
6 30.3 6 17.2 6 10.8 6 13.2
10 36.2 10 253 10 17.7 10 20
16 32.8 16 25.5 16 27.8

Comparing Table 5 with Table 4, we see that the volume of salt erosion at a
temperature of 60C with a pump capacity of 15 1/min for solutions 1, 2, 3, 4 to 1.04;
at 1.04; at 1.02; 1.03 times, respectively, more than at room temperature and the same
pump performance.

Conclusions

Hence, we can conclude that the chemical composition of the reagents of the flushing
solutions and the parameters of the parameters are more influencing on the erosion of
salts than the temperature change within the range of up to 70C.

The results of the washout of salt samples with solutions 1, 2, 3, 4 saturated with
sodium chlorine are shown in Table 5. Comparative analysis of Table 5 and Table 4
shows that when the solutions are saturated with salt, as expected, the washout of salts
decreases.

In addition, for solution number 3, containing aluminum nanoparticles, both treated
with sodium chlorine and untreated with it, the erosion of salts is less than when using
similar solutions 1, 2 and 4.
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Fig 4. Graphs of the dependence of erosion on the duration of the test

For solutions saturated with sodium chlorine, the studies were performed according
to the procedure mathematical planning of the experiment.

When washing with solutions treated with sodium chlorine, cavities on the walls of
the samples are distributed more evenly over the cross section than when using solutions
untreated with sodium chlorine.
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