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is a decrease in their productivity. One of the main reasons for reducing the throughput capacity of
technological wells is an increase in hydraulic resistances and a decrease in reservoir filtration
characteristics due to the formation of colmatation. [3].

Mechanical sedimentation is caused by overlapping of water intake filter holes with sand, clay, gravel
and blockage of pore channels by the formation with solid suspensions. Sand and clay deposited in the
well partially or completely covers the filter. Also, this type of precipitation can be attributed to the
blockage of the filter and the near-filter zone by the formation with drilling fluids containing clay particles
[4]. In this case, the clay material swells in the water environment and changes the structure of the pore
space of the formation.

Chemical, ion exchange and gas types of sedimentation are caused by changes the chemical
composition in reservoir waters as a result the influence of technological solutions used in mining. The
presence of dissolved calcium, magnesium, and iron cationites in water and a violation of the carbon
dioxide balance leads to the formation of insoluble precipitation [5]. There is an intensive release of
carbonate precipitation in the filter zone, by removing it, the intensity of precipitation decreases.

2. Overview of applied methods for improving the filtration characteristics of ores. Depending
on the type of sedimentation in the work areas of the geotechnological field, various methods of RRW
(repair and restoration work) are used to improve the filtration characteristics of the productive.
Hydrodynamic methods, such as compressor pumping and well flushing under the influence of pressure
difference, are mainly aimed at destruction and dispersion of mechanical sedimentation [6]. The cost of
these methods is relatively lower due to the use of technological equipment, inexpensive fuels and
lubricants, etc. Chemical methods of exposure to dissolution are mainly aimed at destruction and
climination of precipitation formed as a result of the interaction of technological solutions with the host
rocks of the productive horizon [7]. Combined methods include complex operations using drilling rigs and
auxiliary equipment that combine well flushing with subsequent chemical treatment, swabbing, and
compressor pumping [8]. This method is the most expensive due to the use of a large number of
equipment, chemicals, maintenance personnel and a long duration of work.

2.1. Radiographic studies of host rocks. When leaching solutions interact with ore-containing
rocks, the liquid phase accumulates (in addition to ore) a number of elements that are part of the main
rock-forming minerals. The amount and kinetic transition of these elements to productive solutions
depends on the type of leaching reagent, concentration, granulometric composition, and rock-forming
minerals. Table 1 shows data on the mineralogical composition of ores from the Syrdarya Deposit.

Table 1 — Mineral composition of the Syrdarya Deposit

Mineral, mineral aggregate Content, %

Quartz 65,7
Feldspar 8.6
Rock fragments 5.2
Carbonates 2.3
Montmorillonite 11

Muscovite 0,8
Fine-grained aggregate of silt-mica-clay composition, white, light gray color 1,6
Aggregate couplings with calcite, calcite 0,3
Iron sulfides 1,5
Carbonated organic matter 33

As can be seen from table 1, the most common clay mineral in the Syrdarya Deposit is
montmorillonite, with an average content of 11% in some places. Feldspars are found everywhere, with an
average content of 8.6%. The content of carbonates does not exceed 2.3 %. The main mass of carbonates
is represented by calcite and ankerite.

X-ray studies of sedimentation. Solving problems with restoring the natural permeability of the
productive horizon, first of all, it is necessary to determine the type of precipitation formed during sulfuric

—— 14 ——









ISSN 2224-5278 Series of Geology and Technical Sciences. 6. 2020

Conclusions. Features of uranium production in the fields of Kazakhstan are considered. The
mineralogical composition study of host rocks samples confirms the high presence of carbonate minerals-
ankerite > 2.3 %, the presence of montmorillonite clay > 11 % of the total weight of the core sample. Data
from x-ray phase analysis of sedimentation confirm the precipitation of carbonate compounds that make
up > 51 % of the total mass of sedimentation that belong to the chemical type of sedimentation. These
sedimentary formations interfere with current lines and hinder the processes of borehole uranium mining,
and increase operating costs for restoring the permeability of the productive horizon.

In order to develop an effective method for intensifying uranium production, laboratory studies were
conducted and special chemical reagents were selected that can dissolve and prevent sedimentation. The
effectiveness of chemical reagents in the destruction and dispersion of sedimentation during borehole
uranium mining was confirmed by the method of electronic microdifraction. A new method of
geotechnical processes intensification was developed and experimental studies were performed using the
developed complex of chemical reagents.

As a result of experimental work, the effectiveness of intensification with the use of complex
chemical reagents was established. The duration of the uninterrupted operation of wells increased from
16 to 84 days, and the well utilization rate increased from 0.74 to 0.98. The use of a new method for
intensifying borehole uranium production makes it possible to increase the efficiency of processing
technological blocks in difficult geological conditions and reduces the material costs of operating blocks,
increases the period of uninterrupted operation of geotechnical wells and reduces the cost of chemical
reagents for repair and restoration work.
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TOMEH CY3T'LTIK CHIIATTAMACEI BAP KEHJIE YPAH OHIIPY
YHFEIMACBIH KAPKBIHJIA TYABIH WHHOBAWSLIBIK OICTEPI

AHHOTATMSL. 3epTTey 00BEKTICI — YPAHIBI YHFBIMATIBIK OHIIPY TEXHOIOTHSICHL

JKyMBICTBIH MaKCaThl — YPaH/bI KEPACTHI TCOTEXHOIOTHSUIBIK IPOIICCIH KAPKBIHAATYFA HETI3/ICNTCH YKaHA dIC
A3ipIey, XHMHUIIBIK PCATCHTTCPIIH MIOTIHAl KUBIHTHIFBIHA KOHC OHIMII TOPH3OHTTHIH KCH CHIHBIMIBI JKBIHBIC BIHBIH
MHHCPAJOTISUIBIK KYPaMBIHA 9CEP €Tyl €CceOIHEH KYpACH Tay-TCONOTHSUIBIK >KAFAAHBIHAA YPAHIBl YHFBIMAIBIK
OHAIPYAIH THIMILUTITIH apTTHIPY. Bya perre reoTeXHONOTHANBIK YHFBIMAIAPABIH Y3MIKCI3 XKYMBIC 1CTEY KE3CHIHIH
OHIMIUTITIH apTTBIPy, COHAAH-aK TEXHOJOTHSIIBIK OJIOKTAPABIH JKYMBIC ICTEY YaKbBITBIH KbBICKAPTY €CeOIHCH
TAWJAIAHY NIBIFBIHBIH a3aHTyFa MYMKIHIIK TYa/IbL.

3eprrey omictepi peHTreHO(Da3ambIK Tamaay, KepH MATCpHAIBIHBIH CAaHABIK-CANATIBIK MAPAMCTPIICPIH >KOHC
CeIpmapusi JETPEeCCHACHIMEH IMICKTCITCH YPAH KEH OPBIHAAPHIHAH HIOTiHAI TY3LTIM aHBIKTAY MCH TAJKBLIAYbI
KaMTHABL. ¥HFBIMAHBI JCKOJIBMATALMIAY JKOHE KYPACTI Tay-KeH TCONOTHSUIIBIK JKAFNAMBIHAA YpaH THIMIUINTIH
apTTHIPY YIIiH CHHCPTCTHKAJBIK OCCP CTCTIH XUMUAIBIK PCATCHTTCPAIH KYpaMbl TAHAAIBL. 3CPTXAHANBIK KaFaanaa
3MEKTPOHAB MHKPOAM(PAKIUS SICIMEH pPE3epBYapaAblH OTKISTINTITIH TOMEHACTETIH INOTiHAI epirimTiri yImiH
TAHAATFAH KYPAMHBIH THIMILTITI AHBIKTAIBL,

3epTTey HOTIKENEepl KYKIPT KBIIIKBLUIBIH EPITKIOI PETIHAE KOJAAHA OTHIPHII, YPAaH KCHIH YHFBIMANBIK 6HIIPYIC
JKYPETiH TMPOLECTCPAl 3ePTTCY, COHmai-ak KasakCcTaH KCH OPHBIHIAFHI KYPACTI Tay-KCH TCONOTHSUIBIK JKaraaina
VPaH OHAIPY YHFBIMACBHIHBIH T€OTEXHOJOTHIBIK MAPAMETPIICPiHIH TOMCHICYIHE 9CEp €TETiH ceOenTepi KapacTeIpy
6oxpm caHamanpl. By3plny jkoHE AWCHEPTHPIICHYTE HETI3ACNTCH YHFBIMANAPAbI KAJNbIHA KEATIPYTIH THAPOJHHA-
MHKAIBIK OMICTEpl KapacTHIPBUIBII, OaranaHapl. KoJbMATAHTTBIH €py YACPICIHE HETI3ACITCH OHIMAI TOPH30HT
OTKI3TIIITITiH KOFAPBUIATY IbIH KOJIAHBLIATHIH PEATCHTTIK dICTEP] KAPACTHIPHUIABL. YPAHIbl YHFBIMAIBIK OHIIPY L
KAPKBIHIATY1A CHHCPTCTHKAIBIK OCCP CTCTIH IPIKTCITCH XHMHSJBIK PCATCHTTCPAlI KOJIJAHY OOWBIHINA JmicTeME
Q3IPICHAIL JKOHE HKCIICPUMEHTTEP JKYPTi3iinal. DKCIIEPUMEHTTIK 3€PTTEY HOTHKEJIEPI TANAAHBII, TAIKBLIIAHIBI, YHFBI-
MAaJapabIH Y34IKCi3 )KYMBIC ICTCY KE3CHIHIH CANBICTRIPMAITBI KECTEC sKacaiapl. CHHCPTCTHKAIBIK OCCP CTCTIH XUMHUS-
JBIK PEareHTTEP KCIICHIH KOJJAHA OTBHIPHIL, OHIMJI TOPHU30HT OTKI3TIIUTITIH KAMIBIHA KEITIPY OMICIHIH THIMALIITI
AHBIKTAJIIBI )KOHE KOPCETLIII.

Frumsivu sxananersl KepH MaTepranbIHBIH KYPaMbIH MEHEPAIOTHSIIBIK 36PTTEY KYPACII Tay-KEH TCOJOTHSIIBIK
JKaFTAMIBIHA TAy SKBIHBICKI MCH YPAaH MHHEPAIJAHYBIH KAMTUTHIH KCHHIH KYPACH KYPBUIBIMBIH KAMTHIBI, Al
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TY3UTIMIHIH OCNTiICHIeH KYPBUIBIMBI MCH CAHABIK-CANANBIK MAapaMeTpiiepl YPaH OHAIPYMIH KYKIPT KbIIIKBITIbI
YHFBIMACHI KaFJAMbIHAA KAPOOHATTHI XKOHE Ca3abl MHHEPAIIBIH TYHOAFa TYCETIHIH pacTaiabl. 3epTTCYIiH MPaKTH-
KaJbIK MAHBI3ABLIBIFEI CY3TLIEY CHITATTAMAIAPHI TOMEH YUACKETIEP/AC YPAHIbI YHFBIMAIBIK OHIIPYAl KAPKBIHIATY IbIH
KapacTBIPBUIBIN OTHIPFAH 9/ICIHIH KOFaphl THIMIUIITT MCH KOJJAHBLIYBIHA HETI3ACIC].

Tyiiin ce3aep: Mukpoau()pakust, peHTTeHO(DA3aIBIK TANIAY, OTKI3TIINTIK, peTCHEPALYL, YPaH.
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HWHHOBAIIMOHHLIE METO/Abl HHTEHCA®UKAIIMYU CKBAJKHHOM JOBBIUA YPAHA
B PYJAX C HU3KUMH ®ONJIbTPAIIMOHHBIMHA XAPAKTEPUCTUKAMH

Annotamust. OOBEKTOM HCCICIOBAHMSA SIBJEICTCS TEXHOJOTHSI CKBOXKWHHOM MOOBIMH YpaHA HA MECTOPOXK-
JEHIIX C HI3KUMH (DHIBTPANHOHHBIMHA XapAKTEPUCTHKAMH.

Lenp paboter — nosbimenne 3HEKTHBHOCTH CKBAKUHHOW JOOBIMH YPaHA B CJIOXKHBIX TOPHO-TCOJIOTHUCCKHUX
YCIOBHAX 32 CUCT pa3pabOTKH HOBOTO METOAA, OCHOBAHHOTO HA MHTCHCH(DHKAIIHH TCOTCXHOJIOTHUYCCKUX MPOICCCOB
TOA3CMHOTO BBILICTIATHBAHUA YPAHa, BOSE[GfICTBPDI XUMHICCKHUX PCATCHTOB HA COBOKYITHOCTH OC&Z[KOO6p330BaHI/II\/’I H
MHHCPAJIOTHYCCKOTO COCTaBA PYAOBMCIIAIOIIUX TMOPOJ MPOAYKTHBHOTO TOpPH30HTA. [Ipm 3TOM JocTHraeTcs
CHIDKCHHUE 3KCILTYyaTALIMOHHBIX 3aTPAT 3a CUET MOBBIMICHHUE MPOU3BOAUTEILHOCTH IIEproaa decnepeboiitHoit padoThl
TCOTEXHOJIOTHUCCKHUX CKBAKUH.

MeToap! HCCNICTOBAHUN BKIIFOYAOT PCHTTCHO(DA30BBIC AHATHM3HI, YCTAHOBICHHC M OOCY KICHHC OCOOCHHOCTH,
KOJIMYCCTBECHHO -KAYCCTBEHHBIC MTAPAMETPBI KEPHOBOTO MATEPHANIA H 0CATKO0OPA30BAHUI W3 MECTOPOKICHHH ypaHa
npuypoucHHBIX ChIpIapbHHCKOH Acmpeccuu. [lomoOpaH COCTAB XHMHYCCKHX PEArcHTOB CHHEPIETHYECKOTO
I[efICTBI/I}I A ACKOJIbMATAIIHH CKBAXKHH H ITOBBIIICHHS 3(1)(1)6KTI/IBHOCTI/I BBIIICIATABAHUA YPAaHA B CJIOKHBIX TOPHO -
TEOJIOTHYECCKUX YCIOBISIX. B 1a00paTopHBIX YCIOBHAX METOIOM 3JICKTPOHHONH MUKPOAM(PAKINH YCTAaHOBJICHA 3((IeK-
THBHOCTB BBIOPAHHOTO COCTABA MO PACTBOPCHHUIO OCATKOO0PA30BAHUH, CHIYKAFOMIAX MPOHALIACMOCTD ILJIACTOB.

PesynpraTaMu MCCCIOBAHHE SBIFOTCS H3YUCHHE IPOLECCOB, MPOTCKAIOINUX MPH CKBAKHHHOW JOOBIYS
VYPAHOBBIX PYJ C IPHMCHCHHEM CEPHOH KHCIIOTHI B KAUSCTBE PACTBOPHTEI, A TAKKE PACCMOTPCHUE MPHYHH, BITHSAIO-
[IAX HA CHEDKCHHE TCOTCXHOIOTHUCCKHX MAPAMETPOB CKBAKHHOM JOOBIMH YpaHA B CJIOKHBIX TOPHO-TCOJIOTHICCKHX
YCIOBHAX HA MeCTOpokAcHuAX Kazaxcrana. PacCMOTPEHBI M OLICHEHBI IPUMCEHACMBIC THAPOIHHAMIICCKHE METOIBI
PETCHEPALHA CKBAKHH, OCHOBAHHBIC HA PA3PYLICHHH H THCICPTHPOBAHHH 0CAAK000pazoBaHui. Takke H3yUCHBI U
OLCHCHBI MPUMCHACMBIC PCATCHTHBIC MCTOABI MOBBIMICHUA MPOHHIACMOCTH NMPOAYKTHBHOTO TOPHU30HTA, OCHOBAH-
HBIC HA PACTBOPEHHH OCAAKOB. Pa3paboTaHa METOAMKA H MPOBEACHBI IKCIICPUMEHTAIBHBIC OTIBITH IO MPHMEHESHHIO
MOAOOPAHHBIX XUMHUICCKHX PEArcHTOB CHHEPIETHUCCKOTO ACHCTBHSA IPH MHTCHCH()HMKAIMH CKBAXKMHHOH JOOBIMH
ypana. [IpoaHATH3HPOBAHEI H O0CYHKICHBI PE3YIbTATHI IKCIICPHMCHTANBHBIX UCCIICI0OBAHUI, TOCTPOCH CPABHHUTEIIb-
HBII rpaduk mepuoaa OecrepedoiiHoil padboTel cCkBakuH. OmpeaencHa u MokaszaHa 3(PeKTHBHOCTh MPHUMEHIEMOTO
METOJA BOCCTAHOBJICHHS MPOHHULIACMOCTH MPOAYKTHBHOTO TOPH30HTA C MPHMCHCHHEM KOMIUICKCA XHMHYCSCKHX
PCareHTOB.

Hay4Has HOBH3HA 3aKTIOYACTCS B TOM, YTO MHHEPATIOTHICCKHE HCCICAOBAHHA COCTABA KEPHOBOTO MAaTepHasa
CBHICTEIBCTBYCT O CIO0KHOM CTPYKTYPE Py, BMCINAFOMIAX MOPOJT H YPAHOBOH MHHCPATH3ALNH B CIOKHBIX TOPHO-
TCOJOTHYCCKUX YCIOBHAX, 4 YCTAHOBJICHHASA CTPYKTYPA H KOMHUYCCTBCHHO-KAUECTBCHHBIC MAPAMETPBI 0CaaAKo00Opa-
30BAHHU NOATBCPKAACT BBIMAACHUC B 0CAA0K Kap6OHaTHI>IX U TTIMHUCTBIX MHUHCPAJIOB B YCJIOBHAX CepHOKI/ICJIOTHOfl
CKBOXHHOHM J0OBIMH ypaHa. [IpakTH4yeCKas 3HAYHMOCTh HUCCICAOBAHMS 3AKTFOYACTCA B BBICOKOH 3(P(PCKTHBHOCTH H
NPUMCHHUMOCTH pacCMaTpuBaCMOro MeToaa I/IHTGHCI/I(I)I/IKaI.[I/II/I CKBAKHHHOM I[O6I>I‘{I/I YpaHa HA yIACTKaX C HU3KUMH
(pUITBTPATMOHHBIMY XaPAKTCPHCTHUKAMH.

Kirouerbie ci1oBa: MUKpOIU(paKkums, PCHTTCHO(A30BbIH aHAIN3, MPOHAIIACMOCTD, PETCHEPAIHS, BBIICIATH-
BaHHC, YPaH, 0CaaK000pa30BaHHUE.
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