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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
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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
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Z.S. Kenzhetaev!, T.A. Kuandykov!, K.S. Togizov'*, M.R. Abdraimova?,
M.A. Nurbekova?

'Satbayev University, Almaty, Kazakhstan;
’Kazakh National Women’s Teacher Training University,
Almaty, Kazakhstan.

E-Mail: k.togizov(@satbayev.university

SELECTION OF RATIONAL PARAMETERS FOR OPENING AND
DRILLING OF TECHNOLOGICAL WELLS UNDERGROUND
URANIUM LEACHING

Abstract. The object of research is the technology of opening and
development of wells of underground uranium leaching.

The purpose of the work is to increase the efficiency of borehole uranium
mining by developing rational drilling parameters and developing the near—
well zone of the formation, depending on the hydrogeological characteristics
of the productive horizon. At the same time, a reduction in the time for drilling
and development of wells is achieved, an increase in labor productivity,
technological equipment, as well as a reduction in material costs for restoration
work.

The research methods include the development and justification of effective
parameters for the opening of productive formations by the rotational method of
drilling with backwash, depending on the properties of ores and characteristics
of washing solutions at the uranium deposit of the Shu-Sarysu depression.
The parameters of development are selected and discussed depending on the
hydrogeological characteristics of productive formations for the preparation of
geotechnological wells for operation.

The results of the research are the study of processes during the construction
and development of geotechnological wells, the reasons for the decrease
in filtration characteristics of ores of the productive horizon. The effective
parameters of the opening of productive layers of underground uranium leaching
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with the use of a special drilling method have been calculated, which exclude
the clogging of the productive horizon with drilling fluids at the stage of well
construction. The possibility of reducing the time for borehole penetration and
development by eliminating the impact of drilling mud and drilling products
on the aquifer productive horizon is discussed. A method of selecting the depth
of the pressure sleeve depending on the hydrogeological characteristics of the
ores of the deposit has been developed.

The scientific novelty is expressed in the justification of the effective
parameters of the opening and development of productive formations using
rotary drilling with backwash, depending on the hydrogeological characteristics
of ores.

The practical significance of the study lies in the high efficiency and
applicability of the considered method of opening and developing the
productive horizon in the construction of technological wells in areas with a
high content of clay minerals and low filtration characteristics.

Key words: well construction, sinking, development, drilling mud, face,
airlift, uranium, colmatation.

K.C. Ken:keraen', T.O. Kyanabikos', K.C. Torbi3oB'",
M.P. A6apanmosa’, M.A. Hyp6ekoBa*

'CornaeB YuuBepcureti, Anmatsl, KazakcraH;
’Kazak MeMJICKETTIK KbI3/ap Mearoruka yHuBepcuteTi, Anmarsl, KazakcraH.
E-Mail: k.togizov(@satbayev.university

YPAH/IBI )KEP ACTbI CUITICI3BAEHAIPYAE TEXHOJIOT' UAJIBIK
YHI'BIMAJIAPADBI ALY KOHE UT'EPY YIIIIH PAIITUOHAJIAbI
ITAPAMETPJIEPAI TAHIAY

AHHOTaUMsl. 3epTTey 00BEKTICI — YpPaHIbI )K€PACTHI CUITICI3ACHAIPY YIIiH
YHFBIMAJIAP/IbI allly KOHE UTePY TEXHOIOTHSCHI.

JKyMBICTBIH MakcaThl — OHIM1 KaOaTThIH THIPOTCOIOTHSIIBIK epeKIIeTiK-
TepiHe OailllaHbICTBI OYpPFBUIAYBIH YTHIMABI IapaMeTpiepiH d3ipiey >KoHe
YHFBIMAa MaHBIHAAFBl TY3UTy aliMarblH WUTepy apKbUIbI YpaH YHFbIMaJIapbIiH
OHJIIPYIIH THIMILIITIH apTThIpy. Byl peTTe oKmauabl cyfa Tycipy *KoHE YH-
FhIMANIap/ibl UTEPY YaKBITHIH KbICKApTyFa, €HOCK OHIMJLIIriH, TEeXHOIOTHS-
TBIK KAOJBIKTHI apTTHIpyFa, COHJaii-aK KalllblHa KEeNTIpYy >KYMbICTapbIHA
MaTepHaIbIK IIBIFBIHAAP/BI a3aUTyFa KOJ KETKi3e1Il.

3eprrey omictepine Illy-Capwicy oWmarblHIa ypaH KEHOPHBIHIAFbI KEH
KacueTTepl MEH CUITICI3ICHIIPY EpITIHAIEPiHIH cUMarTamaljapbiHa Oaiina-
HBICTHI Kepi JKYy >KoHE alfHamMallbl OYpFbUIay 9MICIMEH OHIMJI KadaTTapasbl
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allyJelH THIMJI TapaMeTpliepiH 9d3ipiey MeH Herizney Kipeni. leorexHo-
JOTUSUIBIK YHFBIMAJapAbl KYMbICKA JaiiblHIay YIIIH eHIMJl KabarTap.blH
THIPOTEOIOTHSUIBIK CUIIAaTTaMaliapblHa OallaHbICTBl UIepy HapaMmerpliepi
TaHJAJIbII, TaJKbUIAHbI.

3epTTey HOTHIKENepl TIE€OTEXHOJOTUSAIBIK YHFbIMAJapAbl cally JKOHE
urepy KeslHJeri MmpolecTeplii, eHIMIlI KabaTTarbl KeHAEPAIH CY3UIy cuIaTt-
TaMaJIapblHBIH TOMEHJEY CeOenTepiH 3epTTey OoJbin TaOblIaAbl. ApHaNbI
OyprBIIAy OJICIH KOJJaHy apKbUIbI JK€p acThl YpPaHIbl CUITICI3AEHIIPYIiH
OHIMII KabaTTapblH amIyAblH THIMJAI T[apameTpiepi YHFbIMalapabl caiy
CaThICBIHJA OHIMJI KaOaTThlH OypfbUIay epiTiHIIIepIMEH OiTelyiH ecemke
anMaraH okarjaiina ecenrteneai. byprbuiay epiTiHzici MeH Oyprbliay
OHIMJIEPIHIH CYJbI KabaTKa 9CepiH KO0 apKblIbl YHFbIMA OKIIAHBIH OypFbIIay
KOHE MIrepy YakbITBIH KbICKApTYy MYMKIHIII TaikpliaHaabl. KeHOpblH
KEHJIEPIHIH TUIPOTeOJIOTUsIIBIK CUIaTTaMajapblHa OalaHBICTBI KbICHIMJIbI
NUTAHTTBIH €HY TEPEHIITIH TaHaay 9ICTeMEC] TaibIHIaJIIbI.

3epTTeyaiH FBUIBIMHU JKaHAIBIFBl KEHHIH THAPOTEOJIOTHSIIBIK CHIIaTTama-
JapbIHa OaiIaHBICTHI Kepi )KyyMeH aliHaIMalbl OYPFBUTAY/IBI KOJIIaHy apKbLIBI
OHIM/II KabaTTap/bpl alry KOHE UTEPYIiH THIMJI MapaMeTpiepiH HeTi3IeyacH
KepiHeIi.

3epTTeyaiH MPAaKTUKAIBIK MAHBI3IbUIBIFBI Ca3/lbl MUHEpANAAp KOIl jKOHE
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HOABOP PAIIMOHAJIBHBIX ITAPAMETPOB BCKPbLITUA "
OCBOEHUSA TEXHOJIOI'MYECKHUX CKBAKHUH INIOA3EMHOI'O
BBIIIEJTAYMBAHUSA YPAHA

AnHortanusi. OObEKTOM HCCIICIOBAHUS SBISCTCS TEXHOJIOTHUS BCKPBITUS U
OCBOCHHSI CKB)XHH ITOJI3EMHOTO BBIIIEITaYMBAHMS YpaHa.
enp pabGoTel — moBbIMICHHE 3PHEKTUBHOCTH CKBAKUHHOW JTOOBIYH
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ypaHa 3a c4eT pa3paboTKH palMoHAJIbHBIX MTapaMeTpoB OypeHHsI U OCBOEHUS
MPUCKBA)XKMHHOW 30HBI IUIaCTa B 3aBUCUMOCTH OT THAPOTre0JOTHYECKHUX
XapaKTEepUCTUK MPOLYKTUBHOrO ropusoHta. IIpu 3tom pocrturaercs cokpa-
LIICHUE BPEMEHU Ha MPOXOJAKY CTBOJAa M OCBOEHHE CKBA)KHUH, IOBBIIICHHE
IIPOU3BOAUTEIBHOCTH TpPYyJa, TEXHOJOTMYECKOro O0OpYHOBaHMS, a TaKke
COKpallleHHe MaTepUaJIbHBIX 3aTpaT Ha BOCCTAHOBUTEIbHBIE PAOOTHI.

MeTonbl HcciaeoBaHUS BKIIIOYAIOT pa3paboTKy M oOocHoBaHHE 3¢ (ek-
TUBHBIX MapaMeTPOB BCKPBITHUS NPOIYKTHUBHBIX IUIACTOB BpallaTeIbHBIM
MeToZoM OypeHHsl ¢ 00paTHOW MPOMBIBKOM B 3aBHCHMOCTH OT CBOMCTB PYyI
U XapaKTEepUCTUK MPOMBIBOUHBIX PACTBOPOB Ha MECTOpOXJAeHHM ypaHa Ily-
Cappicyiickori nenpeccur. BwuiOpanbsl U 00CYXIEHBI MapamMeTpbl OCBOCHHS
B 3aBHUCHUMOCTH OT THJAPOTCOJOTHYECKUX XapaKTePUCTHK IPOIYyKTUBHBIX
IUIACTOB /ISl HOATOTOBKU F€OTEXHOJIOTHYECKUX CKBAaXHUH K pabore.

PesynbraramMmu uccienoBaHul SIBISETCS M3YyYEHHE IPOLECCOB IIPU COOpPY-
KEHUU U OCBOCHHH I€OTEXHOJIOTMYECKUX CKBAYKUH, IPUYHH CHUKCHHS (PHIIb-
TPALMOHHBIX XAPAaKTEPUCTUK DPYyJ MPOAYKTUBHOIO TrOpu30HTAa. PaccumTaHsbl
3¢ dexTuBHBIE TapaMeTpbl BCKPBITUS MPOJYKTUBHBIX IJIACTOB IOJ3EMHOTO
BBIIIEJIAYMBAHUS ypaHa C MPUMEHEHHEM CIeNHaIbHOrO0 MeTojaa OypeHus,
HCKJIIOYAOIIMe 3aCOPEHUE NPOJYKTUBHOIO TOPU30HTa OYpOBBIMHU pacTBOpPaMuU
Ha JTane COOpYXEeHMs CKBaXHH. OOCyXJeHa BO3MOXHOCTb COKpallleHUs
BPEMEHH Ha MPOXOJKY CTBOJA CKBAaXMHBI U OCBOCHHME 3a CUET HUCKIIFOUEHUS
BO3/ICHCTBUSL OypoOBOTO pacTBOpa M MPOAYKTOB OypeHHs Ha BOJOHOCHBIN
MPOJIYKTUBHBIA TOpU30OHT. Pa3paborana wmeToguka moabopa TIIyOHHBI
3amiy0JieHHsT HAalOpHOTO pyKaBa B 3aBHCHUMOCTH OT THAPOTre€0JIOTHYECKHUX
XapaKTEPUCTUK PyJ MECTOPOXKICHUS.

Hayunast HOBU3Ha BbIpakaeTcsi B 000CHOBaHUU 3(PPEKTUBHBIX MapaMeTPOB
BCKPBITHS M OCBOCHUS POy KTUBHBIX IJIACTOB C IPUMEHEHHUEM BpaIaTeIbHOIO
OypeHusi ¢ oOpaTHOW MPOMBIBKOW B 3aBUCHMOCTH OT THAPOTEOIOTHYECKUX
XapaKTEPUCTHUK PYI.

[IpakTHueckass 3HAYMMOCTb MCCIIEJOBaHUS 3aKJIIOYAETCs B BBICOKOM
3¢ (peKTUBHOCTH U MPUMEHHUMOCTH paccMaTpUBaeMOro MeETO[a BCKPBITUS U
OCBOCHHMS NPOJYKTUBHOIO TOPU30HTA IPU COOPYKEHUH TEXHOJOTUYECKUX
CKBAKMH Ha y4acTKaX C BBICOKMM COJEP’KAaHMEM ITIMHUCTBIX MHUHEpaJOB U
HU3KUMH QUIBTPALUOHHBIMU XapAaKTEPUCTUKAMH.

KuroueBsble ci10Ba: coopykeHUE CKBa)kKMH, IMPOXO/IKa, OCBOCHUE, OypOBOMH
uiam, 3a00i, 3piudT, ypaH, KOTbMaTaIus.

Introduction. Uranium is the most representative element of the actinides,
which is of fundamental importance in the nuclear fuel cycle. The downhole
method of extracting uranium ores is the most common method of developing
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infiltration deposits. Compared to open-pit and underground mining, downhole
field development is environmentally safe and cost - effective. Kazakhstan has
14% of the world’s proven uranium reserves and ranks second after Australia
(Figure 1). The development of deposits in the Republic of Kazakhstan is carried
out by the well method at 26 sites united in 14 uranium mining companies
(Rakishev, 2019: 9). The total volume of natural uranium production is more
than 40% of the world’s total (Figure 2) (Chen, 2018: 10).

2% 2%

4%

5%

6%
6%

B Australia B Kazakhstan ~ mCanada
B Russian Fed M South Africa M Niger B Kazakhstan M Canada M Australia B Namibia
H Niger B Russia 1 Uzbekistan ® China
Figure 1 — Proven uranium Figure 2 — Shared production
reserves by country countries of the world

The technology of borehole uranium production involves opening the
ore horizon with technological wells, preparing the productive horizon for
production, and then dissolving the useful component at the location of the
ore body (Kenzhetaev, 2021: 7, Rakishev, 2020: 7). The construction of
technological wells involves the use of a rotary drilling method with flushing,
waterproofing of productive and aquifers with cement mortar and casing with
production columns with subsequent development. The use of the rotary
drilling method with direct flushing is due to the high productivity in soft rocks,
the mobility of drilling equipment and the ability to conduct logging studies
(Kassenov, 2020: 6, Kuandykov, 2020: 8). However, the opening of the ore
horizon with the use of clay solution in ores with low filtration characteristics
requires long-term development and causes the formation of impermeable
areas that prevent the processes of well production.

The practice of operating geotechnical well systems in deposits with low
filtration characteristics of ores shows that over time there is a decrease in
their productivity. One of the main reasons for the decrease in the throughput
capacity of technological wells is the formation of colmatation, due to the
swelling of clay minerals, precipitation of substances dissolved in technological
solutions, or mechanical movement of particles of the ore-containing horizon.
Clay minerals that are not removed during the development of wells colmate
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the filters and near-filter zones of wells, increase hydraulic resistance and
reduce the filtration characteristics of the productive horizon. They swell in
the pores of adjacent aquifers under the action of sulfuric acid solutions or are
adsorbed under the action of surface tension forces. Over time, the sediments
are dewatered and compacted. The sediments have a loose-porous and
conglomerate-like structure and at various stages of formation are characterized
by different strength and reactivity. Reducing the filtration characteristics of
ores negatively affects the processes of downhole production, increases labor
costs, electricity, and increases the operating costs of production.

Research materials and methods. The selection of rational parameters for
opening a productive reservoir and its development during the construction
of technological wells will make it possible to obtain a high-performance and
long-lasting technological well. The use of optimal parameters will significantly
increase the efficiency of the well technology for uranium extraction in deposits
with complex mining and geological conditions and ores with low filtration
characteristics (Rakishev, 2019: 6, Polynovsky, 2012: 10).

The main condition for improving the efficiency of drilling operations is
the use of such methods of opening and developing a productive reservoir,
which ensure the preservation of the natural porosity and permeability of the
host rocks or contribute to their increase in the bottom -hole zone of the well
formation.

The use of a rotary drilling method with backwash is an important factor
in improving the efficiency of reservoir opening and well productivity. In this
drilling method, industrial water can be used as a flushing liquid, which enters
the face through the gap between the well walls and the drill pipes, and the
pulp formed during drilling rises to the surface through the drill pipes using
airlifts or hydraulic elevators (ejectors) (Khawassek, 2016: 12, Rashad, 2020:
12, Atia, 2018: 11). The opening of productive formations with the use of back
wash and water gives the greatest effect due to the preservation of the natural
conditions of porosity and permeability of the host rocks (Mamytbekov, 2014,
Panfilov, 2016: 13). Figure 3 shows the scheme of circulation of the washing
solution during the opening of the productive horizon by the backwash method.
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Figure 3. Backwash drilling scheme used to create airlift circulation
1-chisel; 2-mixer; 3-air pipes; 4-drill string; 5-compressor; 6-rotor;
7-swivel; 8-tube; 9-liquid tank; 10-drilling mud; 11-jumper;
12-chute for connecting the liquid tank with the well

With the method of drilling mud deposition from sludge, provide cleaning
of drilling mud from drilled rock with a fraction with sizes of 0,3 mm or more.
The cleaning process involves depositing suspended mechanical particles in a
separate collection container, for further transportation and storage in a sludge
collector. The total volume of solid particles removed must be at least 60% of
the total volume of the drilled borehole.

With the rotary drilling method with backwash, it is planned to wash out the
destroyed rocks from the bottom with a washing solution, which is fed at the
required speed and density. Calculation of the flow rate of flushing fluid in drill
pipes is determined by the formula:

4Q
V=" (1)

where; Q is the nominal capacity of the mud pump component -4 1/, d is
the inner diameter of the drill pipes.

To lift the destroyed rocks from the face and carry them to the day surface
through drill pipes, the washing solution must have an appropriate viscosity.
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The effective viscosity for fluid flow through the pipe is determined by the
formula:

=

*

=TT 2)

where: 1 is the dynamic stress of the washing solution, depends on the
composition of the solutions, and n is the viscosity of the bentonite clay
solution.

Defining the number Reynolds for the flushing solution flow through the
drill pipe according to the formula:

V+D=x* p

7,

Re (3)

where: p is the density of the washing solution containing sludge.

The rate at which drilling mud is lifted from the face to the day surface
depends on the pressure and volume of compressed air supplied to the
mixer. The parameters of the airlift operation are regulated by the amount of
displacement in the well to the height of the static level of the reservoir water
from the surface. Depending on the hydrogeological characteristics of the
deposit, the mixer immersion coefficient is determined by the formula:

H
Kk = - (4)

where H is the amount of immersion of the mixer at which there is a
continuous outflow of reservoir water from the well. h — dynamic reservoir
water level. In the fields of the Syrdarya depression, H is 40-60 m, and h is
20-40 m. In the areas of the Shu-Sarysui depression, H varies within 80-100
m., and h — 60-80 m.

With an increase in the depth of immersion of the mixer below the dynamic
level of the liquid in the well, the efficiency is reduced airlift increases. The
hydraulic efficiency of the airlift is determined by the formula:

_' (k _ 1)0,85

=
2 1,05 x k 5)

The air released from the mixer expands and, under the pressure of reservoir
water, rises to the surface along the drill line, capturing the washing solution
along with the drilling mud. This creates a rise and removal of drilling mud
from the face to the day surface. The specific air flow rate V required for
lifting 1m? of liquid from the well is determined by the formula:

H—-—h+10

1 )
V, =10+ B« h10 (6)
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The flushing fluid allows you to clean the face of drilling mud and brings
it to the daytime surface. The output of the required flushing fluid from the
condition of complete removal of sludge from the bottom of the well is
determined by the formula:

i
Qr = Z(DZ - dz) * Vi (7)

where Q_is the flushing fluid flow rate, m* s, D is the largest internal
diameter of the well or casing pipes, m, d is the outer diameter of double drill
pipes, m; 89 mm. v_is the speed of the upward flow of the washing liquid in
the annular space, m/s. When washing with clay solution (v _=0,20,5). On
direction is set at the wellhead, so the inner diameter of the well is 0.215 m.

The liquid column creates pressure at the level of the mixer, depending on
the depth of its immersion in the well and the dynamic level of reservoir water.
The necessary compressor design pressure is required to start the airlift and lift
the drilling mud to the day surface (Pa) required to start the airlift in operation,
which is determined by the formula:

P, h(1+ d
= * * -y 8

where: p - is the density of the working fluid, kg / m*1060; g - is the
acceleration of gravity, m/s?9.80; h - is the geometric immersion of the mixer,
m100; d, - is the inner diameter of the air line, m 0.06; D_ - is the diameter of
the lifting pipe, m 0.196 m.

The specific volume of air (m*) required to lift the drilling mud (m?) to the
day surface depends on the density of the drilling mud and the immersion
coefficient of the mixer and is determined by the formula:

a=(F-ya+sy o

where: q — specific air flow, m*/m?; a — relative immersion of the mixer, 1.5;
Pa - atmospheric pressure — 1 130 000 Pa.

The calculated parameters for injection of flushing fluid correspond to the
penetration rate of 1.0-3.0 m / min, and the production rate of wells corresponds
to the regulated data and is 15-20 m*/h. The drilling of technological wells
according to the calculated data allows you to increase the penetration rate by
more than 20% and reduce the development time by 30 — 40%.

Discussion of the results. As a result of calculating the rational drilling
parameters during the construction of technological wells, the speed of the
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flushing fluid in the well V - 3.9 — 4.0 m/s was determined at the uranium
deposit of the Shu—Sarysu depression. The effective viscosity of the flushing
fluid is - 20 * 10 . The Reynolds number of the flushing solution flow in the
well is 7214. The immersion coefficient of the mixer in the well is — 1.25 — 3.0.
The air velocity during drilling is V| —0.03 m?/s. The estimated flow rate of the
washing liquid Q ris 0.006 m?/s. The specific air consumption during drilling
isq—1.8m?.

Assessment of the operation of technological wells is carried out
before commissioning according to development data and throughout the
entire development period by productivity, injectivity and their period of
uninterrupted operation, as well as by utilization factor. The data allow us to
analyze the advantages and disadvantages of a particular method of opening
and developing technological wells, as well as the quality of approaches used
to restore the filtration characteristics of ores of a productive horizon.

Development of technological wells constructed by rotary drilling with
backwash is the most efficient and cost-effective method of airlift pumping
(Yusupov, 2017: 4, Zammit, 2014: 9). This is due to the absence of polluting
components in the filter zone since the flushing solution is supplied through the
borehole and the drilling mud is removed through drilling pipes. This makes it
possible to reduce the development time of technological wells, increase their
productivity and injectivity, and reduce operating costs for production. Figure
4 shows the scheme of development of technological wells by airlift pumping.

Figure 4. Scheme of development of technological wells
1 — productive horizon; 2 — impenetrable rocks; 3-sedimentation in the
pre-filter zone of the formation; 4 — pumping wells; 5 — injection well;
6-compressor; 7 — winch with pressure tube; 8 — tank; 9-transport
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Well treatment involves injecting compressed air into the well through a
pressure tube, where it expands when released and lifts the solution from the
well to the day surface. At the same time, the liquid level in the well decreases,
which causes an influx of fluids through the filter from the productive aquifer.
The rising solution captures the colmatation products and drilling mud residues
from the near-filter zone of wells and takes them to a special container where
it is cleaned and transported to the processing complex via a special temporary
pipeline. The depth of immersion of the pressure air hose from the compressor
is calculated depending on the hydrogeological characteristics of the field and
the dynamic level of reservoir water and is determined by the formula:

H=k+hy (10)
where: k is the immersion coefficient of the pressure tube in the well and
depends on the hydrogeological characteristics of the field, determined by
Table 1.

Table 1. Values of the immersion coefficient from the dynamic reservoir
water level

h, m 15 15-30 30-60 60-90 90-120
k 32,5 2,5-2,2 2,22 2-1,8 1,8-1,6

In the fields of the Syrdarya depression, k is 2.0 - 2.2, and in the fields of the
Shu-Sarysu depression, k takes values of 1.8-2.0. It should be noted that when
K<1.6, the efficiency of the airlift is very low, and at K>3, the operation of the
airlift unit (airlift + compressor) requires very significant energy consumption
of the drive motor.

Conclusion. The parameters of the construction of technological wells
using the rotary drilling method with backwash show a lower impact on the
productive horizon with drilling mud, and the removal of drilling mud is more
efficient, which allows not to pollute the productive horizon. Based on the
research results, it was found that the use of this technology can increase
the drilling speed by 20-30% and reduce the time for well development.
The productivity and injectivity of process wells increased by 20% due to a
reduction in the effect of colmatation, and the period of uninterrupted operation
of them increased by 30%. This result in savings in mining time, increased labor
productivity, and reduced downtime of process equipment during opening and
extraction at process units.

The use of calculated data for the development of technological wells will
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increase the efficiency of restoring the filtration characteristics of a productive
horizon in a variety of mining and geological conditions. The airlift method of
impact can be successfully applied to well leaching of various hydrogeological
conditions, as well as in complex geological formations with a high carbonate
content of CO2>2% and the presence of a multitude of silty-clay interlayers
with deep ore-bearing rocks and high reservoir pressure. Providing a high
degree of regeneration of wells with colmating deposits of various strengths,
complicating the process well leaching and repair and restoration works.

Funding. These studies were carried out of the grant funding project
for young scientists 2020-2022 AR08052805 «Development of a combined
technology for regeneration of production wells and the bottom-hole formation
zone in the conditions of downhole uranium productiony.
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