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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.

Kaszaxcman Pecnyonukacer ¥immuolx 2oiivim akademusicol « KP YA Xabapnapwr. ['eonocus
JHCOHE MEXHUKANBIK RbLILIMOAD CepusiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinoa Clarivate Analytics komnanusicol JHcypHAIObL
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmeoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEPUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03exmi dcoue
6e0endi eeonocus JHcoHe MEXHUKATBIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonocuu u
MeXHUYecKux Hayk» Ovlin npunsm 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvheuuie2o npuHAmMus
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednrazaem xawecmeo u 2nyOumHy
KoHmenma Oisi  uccieoogameinell, demopos, uzoameneti u yuypedcoenuil. Brnouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCmb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



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, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

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

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

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

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
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Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX 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 HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

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

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

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

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

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

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

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

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

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX 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, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

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

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

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
Pecrry6mmkn Kazaxcram» (T. AMatsr).
CBUAETENECTBO O MOCTAaHOBKE HA y4eT NMEPHOIMUYECKOro nedaTHoro uiganus B Komurere mHbopManum
MunncTepcTBa HHGOPMAIIHK 1 001ecTBeHHOT0 pa3BuTns Pecrryommku Kazaxcran Ne KZ39VPY 00025420,
BeIganHoe 29.07.2020 .
Tematndeckas HANpaBICHHOCTB: 2e0n02us, XUMU4ecKue mexHonocuu nepepabomku Hegpmu u 2asa,
Hepmexumus, mexHoN02UlU U3GLeHeHUs MEMAI08 U UX COeOeHeHUl.
[eproguarOCTH: 6 Pa3 B TOA.
Tupax: 300 3K3eMIIIIPOB.
Anpec penakiuu: 050010, . Anmarsr, yi. [lleBuenko, 28, od. 219, rem.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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T.A. Kuandykov*, T.D. Karmanov, E.I. Kuldeyev, K.K. Yelemessov,
B.Z. Kaliev

Satbayev University, Almaty, Kazakhstan.
E-mail: t.kuandykov@satbayev.university

NEW TECHNOLOGY OF UNCOVER THE ORE HORIZON BY THE
METHOD OF IN-SITU LEACHING FOR URANIUM MINING

Abstract. The article presents the main factors that reduce the formation
permeability and the processes of artificial penetration of particles into the rock
pores and cracks, as well as a list of equipment for wells drilling that convert
the direct flow of drilling flush fluid into the reverse one in the bottom-hole
zone. The traditional processes of preparing a well for operation and measures
for processing the productive formation zone are described.

The article describes new drilling methods recognized by test work in
the drilling company «Volkovgeologiya» JSC. Based on research studies
and analysis of the regularities of the decline of wells, an airlift method of
drilling an ore zone with a specially developed design is given, as a result
of which a significant effect is formed by reducing the amount of repair and
restoration work and funds spent on drilling operations. The implementation of
the proposed idea at the facilities of drilling companies of «Volkovgeologiya»
JSC arose on the basis of the analysis of drilling technological wells associated
with uranium deposits and the identified complications during drilling through
rocks of the sedimentary complex (clays, sands, with layers of bedrock -
argillites, aleurolites, aleurites, sandstones, limestones, gypsum, etc.). When
opening productive formations composed of fine-grained sands, almost often
there is a violation of their natural filtration properties, which is expressed
primarily in a decrease in the permeability of the near-wellbore zone rocks
as a result of the formation of a colmatation zone - a section of the well into
the pores of which particles of the dispersed phase of the drilling flush fluid
have penetrated. One of the features of the proposed method was initially set
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the task of reducing the number of repair and restoration works and the costs
of carrying them out, while simultaneously solving the issue of reducing the
cost of drilling, construction and increasing the productivity of technological
wells. The work presents a diagram of the technological equipment and tooling
developed by the authors, as well as describes the drilling technology that
allows preserving the initial filtration properties of the ore-bearing horizon by
reducing the amount of infiltrate squeezed by the hydrostatic pressure of the
column of flushing liquid into the bottom-hole zone, which is carried out with
direct supply of flushing solution down the bottom..

Key words: airlift, productive layer, drilling, well, ore-bearing horizon,
mud pump, compressor.

T.9. Kyanasikos*, T./I. Kapmanos, E.U. Keanees, K.K. Einemecos,
b.3. Kanuesn

CorbaeB YauBepcuteTi, Anmarsl, Kazakcran
E-mail: t.kuandykov(@satbayev.university

YPAH OHJIIPY YIIIH JKEPACTBI YHFBIMAJIBIK IIAVIMAJIAY
TOCIIIMEH KEH KABATTAPBIH AIIYIBIH KAHA
TEXHOJIOTHSICHI

AnHoTauusi. Maxkamana «Bonkosreomorusi» AK Oyprbuiay KoMmITaHHSs-
ChIH/Ia CBIHAK JKYMbICTapbl OapbIChIHIA TaHBUIFAH OYPFBUIAYIBIH JKaHa
omictepi OasHmanraH. 3epTTey 13ACHICTEPl MEH TEXHOJOTUSIIBIK YHFbIMaiap
NeOUTIHIH TOMEHJEY 3aHIbUIBIKTAPBIH TajlJay HETi3iHJe apHalbl jKacaifaH
KOHCTPYKIMSACH 0ap KeH aiiMarblH OypFbUIAyJbIH SpAuT 9iCi KEeATIPUIreH,
OHBI KOJIJITaHY HOTHIKECIH/IE KOHIEY-KAJIBIHA KEeJITIPY )KYMBICTAPBIHBIH CAaHBIH
oHE OYpFBUIAY JKYMBICTAPBIH JKYPri3yre )KYMCaJIaThIH KapaKaTThl KbICKAPTY
eceOIHeH eJeyJii dcep KaJlbIlTacaibl.

TexHOMOTUSsIBIK YHFBIMaNapAblH JA€OUTIHIH TOMEHJEY 3aHAbUIBIKTAPbIH
3epTTey JKOHE Taylay HeT131H/Ie KeH aiiMarbIH apHaiibl TalbIHAANFaH KOHCTPYK-
nusicel 6ap spnudTi OypFbuUIay 9/1iCi YCHIHBIIFAH, OHBI KOJIJJAaHY HOTHIKECIHJIe
KOHJIEY KOHE KaJIblHA KENTIpy >KYMBICTAPBIHBIH CaHBIH YoHE Oyprbliay
JKYMBICTApblHA JKYMCAJIaTblH KapaXaTThl a3aWTy apKbUIbl aWTapJIbIKTaN
HOTHDKE KaJIbITITacaabl. ¥ ChIHBUIFAH uesHbl «Bonkosreonorus» AK Oypreuiay
KOMIaHUSICBIHBIH HbICAHJApbIHJA €HI13y ypaH KeH OpbIHJIapbhlHA apHajfaH
TEXHOJOTHUSUIBIK YHFbIMaJap/bl >KOHE MIOriHAl KeUIeHHIH (caszmap, Kymjuap,
OalbIPFBI TAy KBIHBICTAPBIHBIH KabaTTapsl 6ap - aprujuIMTTEp, aJIEBPOIUTTED,
aJIeBpUTTEP, KYMTacTap, 9KTac, TUIIC JKdHE T.0.) Tay >KbIHBICTAPBIH OypFbIIay
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Ke31H/ie aHBIKTaJIFaH aCKbIHYJIapFa )KYPri3ireH Taugay Heri3iH e naia 0oyl
Y cak TYHIpIIIKTI KyMAapAaH TYPaThIH OHIM/1 KAOATTap Il alTy KE31H/1€ OJIap IbIH
TaOUFU (PUIBTPALMAIBIK KacHeTTepi Aepilik Oy3putazbl, OyJl €H aJJbIMeH
OiTeny aiMarbIHBIH — KOJIbMAaTAlMSHBIH Taiga 00Tybsl HOTHIXKECIHIE YHFbIMA
TYI MaHbIHJAFbI TAY KBIHBICTAPBIHBIH OTKI3TIITITIHIH TOMEHACYIHEH, YHFbIMA
KeyeKTepiHe OYpFbuIay €PIiTIHIICIHIH TUCTIEPCTIK (pa3achIHBIH OOIIIEKTEPl CHIT
KeTyiHeH KepiHe/i. ¥ CHIHBUIFAH SJIICTIH epeKIIeNiKTepiHiy Oipi 6acTamkbiaa
KOHJICY JKOHE KAJIMBIHA KENTIPY )KYMBICTAPBIHBIH CAHBIH YKOHE OJap/Ibl KY3ere
achIpy IIBIFBIHIAPHIH a3aiTy, COHBIMEH KaTap TEXHOJOTUSIIBIK YHFbIMATap/IbI
OypFBIIAY, KYPBUIBIM/IAY )KOHE OHIMIUTIKTI apTTHIPY OapbICHIH/IA IIBIFBIHIAPBIH
azaiity Macesnenepin menry 0obin Tadbutaabl. KymbicTa aBTOpiap 93ipJaerexH
TEXHOJIOTHSIIBIK KaOJIBIKTap MEH Kypasl-caliMaHJIapJblH CXeMachl OepisireH,
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HOBAS TEXHOJIOI'UA BCKPBITUA PYJTOHOCTHOI'O
I'OPU30HTA CITOCOBOM INOA3EMHOI'O CKBA’KUHHOI'O
BBIINEJTAYUBAHUA 1J1A JOBbIYU YPAHA

AHHoTanusi. B crathe mnpuBeneHbl OCHOBHbIE (AKTOPBI, CHUXKAIOIINE
IPOHUIIAEMOCTD IIJIACTa U MPOLECCH UCKYCCTBEHHOTO IPOHUKHOBEHUS YaCTHIL
B MOPBI U TPEIIMHBI TOPHBIX MOPOJ, a TaKXKe MPUBEJIEH NepedeHb 000pya0Ba-
HUA U1 OypeHUs CKBaKMH, MpeoOpasyrolye MpsIMON MOTOK IPOMBIBOYHOU
KHUJIKOCTH B MpHU3a00HHOM 30HE B 00paTHbIi. OnMucaHbl TPAIUIIMOHHBIE MTPO-
LeCChl MOJIFOTOBKU CKBAXXUHBI K KCIUTyaTallul U MEPOIPUATHSI 10 00paboTKe
30HBI IPOAYKTUBHOTO IIACTA.

B crarbe u310KEHBI HOBBIE METO/BI OypeHMsl, IPU3HAHHbBIE HCIBITATENb-
HbIMU paboramu B OypoBoi kommnanuu AO “Bonkosreonorus”. Ha ocHoBe
HCCIEA0BATENbCKUX M3bICKAHUNM M aHalu3a 3aKOHOMEPHOCTEH IaJeHus
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nebuTa TEeXHOJOTUYECKUX CKBAKUH NMPUBEACH IPIAUPTHBINA criocod OypeHus
PYZIHOI 30HBI CO CIEUMATBHO pa3paboTaHHONW KOHCTPYKLMEH, B pe3ysibTare
NPUMEHEHHS KOTOPOH oOpa3yercss 3HAYMMBIH 3PQEKT 3a CUeT COKpamIeHUs
KOJIMYECTBA PEMOHTHO-BOCCTAHOBUTEIBHBIX PA0OT M CPEICTB 3aTPAuNBaEMBbIX
Ha npoBeieHne OypoBbIX padoT. BHeapenue npeaiaracMoi ujaen Ha 00beKTax
OypoBbix kommnanuii AO «BonkoBreomorus», BO3HHMKJIO Ha Ha OCHOBE
IIPOBEJICHHOTO aHaIM3a OypeHUsl TEXHOJIOTMYECKUX CKBAXKUH, IPUYPOUYEHHBIX
K YPAaHOBBIM MECTOPOXKJICHUSM M BBISBICHHBIX OCIIO)KHEHUSAX MpH OypeHuu
[0 TOPHBIM MOPOAAM OCAJ0YHOTO KOMILIEKCA (IJIMHBI, MIECKH, C TPOCIOAMU
KOPEHHBIX TOPHBIX MOPOJ - APTUIUINTHI, AJIEBPOJIUTHI, AJIEBPUTHI, TIECUAHUKH,
W3BECTHSKH, THIICHI U T.I1. ). [|py BCKPBITHH POTy KTUBHBIX ITACTOB, CIIOKEHHBIX
MEJIKO3EPHUCTBIMH NIECKaMH, TPAKTHYECKHU 3a9aCTYIO IPOUCXOIUT HAPYIICHNE
MX €CTECTBEHHBIX (PUIBTPAIIMOHHBIX CBOWCTB, YTO BBIPAYKACTCS MTPEIKIE BCETO
B YMEHBUICHUM MPOHHUIIAEMOCTH IOPOJA HPUCTBOJIBHON 30HBI B pe3yibTare
o0pa3oBaHMs 30HBI KOJIBMATAllMUd — y4YacTKa CKBAXMHBI, B TOPBI KOTOPOTO
MPOHUKIIM YaCTULIBI AUCTIEPCHON (Da3bl MPOMBIBOYHON KHUAKOCTH. OnHON U3
0COOCHHOCTEH TpeIaraeMoro crocoda M3Ha4aJIbHO TOCTaBIeHa 3a/a4ya Ha
CHIDKEHHUE KOJIMYECTBAa PEMOHTHO-BOCCTAHOBUTEIIBHBIX pa0OT M 3aTpaT Ha UX
IPOBE/IEHHUE, IPU TOM OJTHOBPEMEHHO PEIIAeTCs BOIPOC CHIDKCHHS 3aTpaT Ha
OypeHwue, CoOpy)KeHHUE U yBEITMYCHUE TPOU3BOIUTEILHOCTH TEXHOIOTHYECKUX
cKkBaXuH. B pabGote mpuBeneHa cxema pa3pabOTaHHOTO aBTOPAMU TEXHOJO-
THYECKOT0 000pyI0BaHUS M OCHACTKH, a TAK)KE OMMCAHA TEXHOJIOTHsI OypeHus,
MO3BOJISIONIAS COXPAHWTh IEpBOHAYANbHBIE (UIBTPAIMOHHBIE CBOWCTBA
PYIOHOCHOTO TOPU30HTA 3a CYET COKpAIICHHWS KOJMYeCcTBa WHQWIBTpATa,
3aJ]aBIMBAEMOT0 THUAPOCTATUYECKUM JaBJIEHHEM CTOJI0a IPOMBIBOYHOM
KHUJIKOCTH B TPU3a00IHYI0 30HY, KOTOPBIH OCYIIECTBISIETCS C MPSIMOI Toraueit
Ha 32001 MPOMBIBOYHOI'O PACTBOPA.

KuroueBsble ciaoBa: 3piudT, NpOAyKTUBHBIN MiacT, OypeHHs, CKBaXXHHA,
PYIOHOCHBIN TOPU30HT, OypOBOI HACOC, KOMIIPECCOP.

Introduction. In-situ leaching (ISL) method of uranium mining was first
used in the 1960s and accounted for 50% of world uranium production in 2019.
The ISL method, in comparison with traditional methods, provides a lower
production cost, has a lower negative impact on the environment and provides
high performance in the field of industrial safety and labor protection. The
processes of uncover a productive formation and its development during the
construction of technological wells for in-situ leaching of uranium are decisive
for obtaining a highly productive and durable technological well (Karmanov,
2021: 7, Chen, 2018: 9, Hu, 2017:7). The use of optimal technology in the
process of carrying out these works significantly increases the efficiency
of drilling such wells. The main condition for increasing the efficiency of
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drilling operations is the use of such methods of opening and developing a
productive formation, which ensure the preservation of its natural porosity and
permeability or contribute to their increase in the bottom hole area of the well.

In the exploration of mineral deposits, drilling of wells is one of the main
types of work. A significant part of the wells is drilled in difficult geological
and technical conditions: complete absorption of drilling fluid, unstable rocks,
off-specification core recovery, remoteness and, as a result, difficult water
supply for drilling units. Drilling in such conditions significantly reduces the
technical and economic indicators of drilling operations due to the significant
costs of supplying drilling units with flushing fluid, increasing the consumption
of materials due to dealing with absorption of flushing fluid and issues in
wells, downtime and re-drilling of mineral formations (Kuandykov T., 2020:
7, Kassenov A., 2016: 7, Kassenov A., 2020:5).

The current level of development of drilling equipment and drilling
technology allows combining technological operations for completion of
productive formations, while a positive effect is often achieved. The decisive
factor in the choice of methods for completion of a productive formation is
the stability characteristics of the rocks that make up the formations being
uncovered. Unstable formations, usually composed of loose sands or similar
rocks, are highly prone to collapse and deformation when penetrated by a well.
The structure of the skeleton of a porous reservoir of such rocks can be destroyed
under the influence of drilling rock cutting tools, as well as under the influence
of hydrodynamic and hydrostatic pressure on the productive formation, 1.5-2
times higher than the formation pressure. This leads to a rearrangement of sand
grains, to its compaction and a decrease in the permeability of the formation.

In the process of uncover a permeable formation by drilling, a clay mud
is most often used to increase the stability of the wellbore walls and prevent
the absorption of drilling fluid by the formation. At the same time, clogging
of pores and cracks of the reservoir occurs, which reduces its permeability.
(Khawassek Y., 2016: 11, Moldashi, 2021:9,)

The main factor that reduces the permeability of the formation is clogging,
which manifests itself in the penetration of cuttings, dispersed phase (clay
particles) and a mud filtrate into the pores and cracks of the formation, and the
formation of a weakly permeable clay crust on the walls of the well. (Clogging
is the process of artificial penetration of particles into the pores and cracks of
rocks).

Materials and methods. In the conditions when the pores and cracks of
the reservoir are clogged, as a result of which its permeability decreases a
perspective way to solve this issue is a drilling backwash wells. Currently,
a number of mechanisms have been developed for backwashing during
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well drilling: airlift pumps, bottom hole piston pumps, devices that convert
the direct flow of drilling fluid in the bottom hole zone into a reverse flow,
etc. However, the lack of substantiated recommendations on the choice of
parameters for backwash mechanisms and a number of design flaws hinders
the widespread practical application of this drilling method. In the process of
preparing a well for operation when treating a zone of a productive formation
with solutions of sulfuric or hydrochloric acids, the permeability of productive
formations is restored by flushing the clogged near-filtration zone with acid
solutions, transferring the products of clogging into a solution and carrying it
out to the surface. In this drilling method, a low-clay solution can be used as
a drilling fluid, which enters the bottom hole through the drill pipes, and the
slurry formed during the drilling process rises to the surface along the gap
between the borehole walls and the drill pipes using an airlift.

Uncover of aquifers with reverse flushing gives the greatest effect compared
to the other methods, while maintaining the natural conditions of porosity
and permeability of the formation. The presence of a liquid column in the
borehole provides the necessary stability of the borehole walls. In the process
of uncover productive formations due to the suction of the slurry from the
bottom of the well, their natural conditions of porosity and permeability are
preserved. Among of all modern methods, this method allows you to uncover
productive formations with wells of large diameter (up to 500 mm and more).

On the basis of research studies and analysis of the regularities of the decline
in the flow rate of technological wells, the air-lift method of boring the ore
zone was proposed, which gives a significant effect by reducing the number of
repair and restoration work and the funds spent on carrying out these works.

A schematic diagram of ore zone drilling by airlift method for uranium
ore mining by in-situ leaching is shown in Figure 1. This method of
drilling technological wells was tested on operating technological wells of
Volkovgeologia JSC, with a total depth of 300-500 m on average.

To operate the airlift, compressed air is supplied from the compressor to
the mixer into the annular space of the double drill string, while the mixer is
located at the design depth of the well being drilled.
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Figure 1 - Schematic diagram of airlift drilling
1-bore bit; 2-mixer; 3-double drill pipes; 4- drill-rod string SBT-63,5 mm;
5-compressor; 6 - shackle; 7 - coarse filter; 8 - sump.

To operate the airlift, compressed air is supplied from the compressor to
the mixer into the annular space of the double drill string, while the mixer
is located at the design depth of the well being drilled. Flushing fluid from
the sump through the channel of the inner pipe of the double drill string and
further along the inner channel of the single drill string SBT-63.5 is fed to the
bottom hole using a mud pump.

The compressor pressure required to start the airlift into operation must be:
(Karmanov, 2021: 7, Kenzhetaev, 2021:6)

d’
Rmm‘ = pgh[l + DZ Js (1)

1

where: P — compressed air pressure, at the inlet for starting the airlift, Pa;
p — working fluid density, kg/m?;

g — acceleration of gravity, m/s?%;

h — geometric immersion of the mixer, m;

d. — inner diameter of the air duct, m;

D, - lifting pipe diameter, m.

The working pressure of the airlift is determined by the formula:

Py = pg{h - [%”— IJ(H», - h)} ~AP s )

where: P — airlift working pressure, Pa;
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p,— pulp density, kg/m?;

H_— liquid column height, m;

AP, . — pressure loss in connections and pipes, Pa.

The required air flow rate to ensure the specified airlift performance is
determined by the formula (3).

q :[5_1][1 +’2ij’“} 3)

where: q — specific air consumption, m*/m?,

o — relative immersion of the mixer, 0,18;

P, — atmosphere pressure, (P =101325 Pa).

The creation and maintenance of air pressure in the annular space between
the walls of the well and the drill string from the above ratio is achieved by the
design of the mixer. The mixer used in the implementation of the method is a
branch pipe, in the side wall of which there are radial through-drilled holes of
certain diameters.

The depth of running double drill pipes (Figure 2) is determined on base
of the results of hydraulic calculations and the total depth of two drill strings
(double TBDS-89 + SBT-63.5mm) should reach a mark 5-7 m above the ore-
bearing horizon. This depth mark of the well must be prepared according to the
technological regulations agreed by the contracting drilling company. Further
drilling is carried out using a specially developed technology for each well,
depending on the geological conditions of drilling.
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Figure 2 - Double drill pipes TBDS-89

In the process of launching the airlift in space at the level of the air mixer,
bubbling (passing of air through the liquid layer) of air and flushing liquid with
sludge will occur, the specific gravity of the liquid column at a certain interval
facilitates the volume of drilled rock (sludge), which leads to the movement
of this column to the surface. According to the law of continuity of the liquid,
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the underlying layers of liquid rush after the moving column, as well as the
liquid from the sump 8 with the help of a mud pump, through the sleeve, a
two-way swivel 6 along the central channel of the drill string rushes to the
bottom. The circulation of the flushing agent begins to clean the cuttings from
the bottom of the well. The most important thing is that no excess pressure of
the drilling fluid is created on the bottom hole filtration zone of the well, due
to the compensation of the back pressure of the rise of the liquid column in the
space between the drill string and the walls of the well by airlift.

After the circulation of the drilling fluid is restored, the drill string is set
in rotary motion with the help of a rotor (not shown in the diagram), slowly
lowering the bit 1 to the bottom, the process of drilling and driving of the ore
interval of technological wells begins. With an excessive air supply, suffusion
of the sandy walls of the well can occur, therefore, the volume of injected
and backwash fluid is kept strictly in equilibrium. Further development of
the technology of the proposed method can be supplemented during drilling
operations in production.

Results and discussion. Today, “NAC “Kazatomprom” JSC includes 13
uranium mining enterprises, including 3 enterprises that provide services
for the extraction and processing of uranium, with 21 operating mines in the
Turkestan, Kyzyl-Orda and Akmola regions of the Republic of Kazakhstan.

In accordance with contractual obligations, uranium mining enterprises
annually form the volume of uranium production, based on the volume of
uranium production, a APMPW (Annual Plan of Mining Preparatory Works)
is formed. The APMPW plans the number and purpose of technological wells
(pumping, injection, observation, etc.), which form a map of drilling operations
of “NAC “Kazatomprom” JSC.

With the idea of introducing technological equipment and rigging for the
drilling method while preserving the original filtration properties of the ore-
bearing horizon, an analysis was made of the map of boreholes associated
with uranium deposits, which are the objects of the drilling companies of
Volkovgeologia JSC. The analysis showed that drilling is carried out on
rocks of the sedimentary complex (clays, sands, with interlayers of bedrock
rocks - mudstones, siltstones, silts, sandstones, limestones, gypsums, etc.) of
II-V categories of drillability, with insignificant interlayers of rocks VI-VIII
categories of drillability. Drilling units BPU-1200 (equipped with a drilling rig
ZMO 1500 (ZIF-1200 AMR) and a mud pump NB-32 (or NB-50) are used for
drilling operations. During drilling, as a rule, drill pipes SBT 50, sleeve-and-
tool joints are used. As a rock-cutting tool, pico-drills @132, @151 or @161 mm
are used, roller cone 3-blade carbide bits @161 - @294 mm or PDC drill bits.

Uncover of productive horizons during the construction of technological
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wells for water supply of ISL metals - uranium, is one of the measures to
increase productivity and service life of wells, reduce operating costs. During
uncovering productive strata composed of fine-grained sands, their natural
filtration properties are almost always disturbed, which is expressed primarily
in a decrease in the permeability of rocks in the near-wellbore zone as a result
of the formation of a clogging zone - a section of the well, into the pores of
which particles of the dispersed phase of the drilling fluid have penetrated.
There are two zones of clogging: the zone adjacent to the near-wellbore part of
the well, caused by the penetration of particles of drill cuttings and FF (flushing
fluid), as well as the zone of mud filtrate, most often clay mud, into the rocks of
the productive horizon. The formation of a clogging zone is inevitable if solid
particles are present in the fluid and drilling is carried out with drawdown. The
size of the clogging zone depends on the pressure drop during drilling, the
duration of drilling and on the ratio of the size of the solid phase of the FF and
the size of pores and cracks. When solid particles enter the pores and cracks
of the productive formation, their cross-sectional area decreases, which leads
to a sharp decrease in permeability. The depth of penetration of clay solution
into the pores of the productive horizon depends on the properties of rocks and
clay solution. With an increase in the zone of intense clogging, the complexity
of its destruction also increases.

Removing the crust from the wellbore wall using mechanical reamers and
hydraulic washing is not very difficult, but removing clay particles completely
from the formation presents significant difficulties. The impact of the LF filtrate
on the formation causes the following changes in the rocks of the productive
horizons:

* the presence of chemicals contained in the liquid filtrate leads to a decrease
in the effective sections of pores and channels of productive layers, as well as
their permeability due to an increase in the hydrophilicity of rocks and the
thickness of hydration shells;

e clay minerals contained in productive formations hydrate under the
influence of water filtrate and increase in volume, which also contributes to a
decrease in permeability;

* the presence of dissolved chemical elements in the FF filtrate contributes
to the formation of insoluble sediments when interacting with the substances
of the productive formation.

Thus, the impact of filtrate on the formation leads to a decrease in
its permeability. This decrease is comparatively less than in the case of
colmatation. To increase the permeability of the ore-bearing formation, it is
necessary to reduce the impact of the filtrate on the formation, since the depth
of penetration of the filter into the formation is many times greater than the
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thickness of the colmatation zone. With the airlift drilling method described in
this work, the preservation of the initial filtration properties of the ore-bearing
horizon of technological wells occurs due to a reduction in the amount of
infiltrate crushed by the hydrostatic pressure of the column of drilling fluid
into the bottomhole zone, which is carried out with direct supply of the drilling
solution to the bottomhole (Rakishev, 2019 a:8, Rakishev, 2019, b:5, Rakishev,
2020, c:6).

Based on the mining and geological, hydrogeological and hydrodynamic
conditions of the uranium deposit, the drilling technology provides for the
drilling of vertical wells, rotary method, using direct circulation of the flushing
fluid (FF). A low-clay drilling fluid, based on bentonite powder, or lumpy
bentonite clay, with the addition of chemical reagents, is used as a flushing
fluid. The composition, quantity, parameters and formulation of drilling mud
for each type of field, drilling site and each well is developed separately, based
on mining and geological, hydrogeological, hydrodynamic and a number of
other technological characteristics. The analysis showed that the technology
described above and the developed design of the drilling equipment are fully
suitable for use in drilling, construction, and development of technological
wells for the development of uranium deposits by the ISL method (Yussupov,
2017, a:3, Yussupov, 2021, b:6, Yussupov, 2021, c:4).

Conclusion. The advantage of the proposed technology for drilling
technological wells is that there is no need for a complete retooling of the
drilling rig equipment. The proposed technology is applicable in conjunction
with existing equipment in the interval of the ore-bearing horizon. The
advantage of the proposed drilling method is the preservation of the natural
porosity and permeability of productive formations during their uncovering.

As the results of production tests show, with a decrease in the flow rate
of a group of wells by 50%, respectively, their work is stopped from 3 to 5
days to carry out repair and restoration work (RRW). During the year, such
RRW events can be carried out from 6 to 10 times. The use of the proposed
technology will reduce the performance of the above mentioned works, and the
productivity of wells will increase.

Until now, all the technologies used in other companies have been aimed
at solving the issues of increasing the efficiency of workover operations in
existing wells drilled using the traditional method. With high clogging, repair
and restoration work, as a rule, was reduced to the treatment of the productive
formation zone with solutions of sulfuric or hydrochloric acids, thereby the
products of clogging are transferred into the solution and carried to the surface.
This method is costly and causes enormous harm to the environment.

The proposed method initially sets the task of reducing the number of

152



ISSN 2224-5278 3.2022

workover operations and the costs of theirimplementation, while simultaneously
resolving the issue of reducing the costs of drilling, construction and increasing
the productivity of technological wells. With the airlift method of drilling,
due to the reduction of the amount of infiltrate crushed by the hydrostatic
pressure of the column of flushing solution into the bottomhole zone, which
is carried out with the direct supply of flushing fluid to the bottomhole, it
allows preserving the initial filtration properties of the ore-bearing horizon of
technological wells, and also due to depressions on the ore-bearing horizon, a
decrease in collimation occurs and improving the filtration properties of the ore-
bearing horizon. The drilling technology used in production, using the direct
circulation method, does not allow drilling a high-quality well, these wells
have a high degree of clogging, which leads to an increase in the number of
workover operations. Airlift drilling will provide savings compared to reverse
circulation drilling in obtaining a quality well, increasing drilling productivity,
reducing the amount of workover, and increasing the content and amount of
uranium mined.
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