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mining areas. There commendations for further research.
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MPOBJEMA OUMCTKHU MOA3EMHBIX BOJI OT UCTOPUUYECKHX 3ATPSI3SHEHUI

Annoranus. [IpuBoasrcs cBedeHus O pesyibratax paboT MO OYMCTKE MOA3EMHBIX BOA JOJMHBI
p.-Unek B AKTIOOMHCKOH 001acTM OT MCTOPUYECKMX 3arps3HEHUH IIeCTHBaJeHTHbIM XpoMoM. Jlaercs
000CHOBaHME  WCMONB30BaHHMsA  peareHTHOromMeroda  in-situic ~ MHBEKUMEW  HeloCPeICTBEHHO B
MJIaCTIPOMBILIUIEHHOTO  PacTBOpa, MEPEeBOASINEro B pe3yibTaTe XUMHUYECKOH peakUMH TOKCHYHOIo
LIECTUBAJICHTHOI'O XpOMa,B HETOKCUUHBIH TPEXBAJICHTHBIM.

KuroueBble c10Ba: MCTOPUUECKHE 3arpsI3HEHUS MOA3EMHBIX BOJ, LIECTUBAJEHTHBIA XpOM, METOJ in-
Situ, ”HbEKLIMOHHbBIE CKBAYKHHBI.

Kak wW3BeCTHO, K HCTOPHMYECKHM 3arps3HEHHMSM OTHOCATCS HAKOMMBINHECS OTXOIblI MpPEeKHEH
JeSITebHOCTH — TPEANpUATHA  HeTera3oBoro  KOMIUIEKCAa,  TEMJIOdHEPreTHMKH, TOPHOPYAHOW U
nepepadarbiBalolieil  MPOMBILUIEHHOCTH, a Takke OecXO3Hble CKBaKMHBI, IIaXThl W PYAHHUKH,
XBOCTOXPAaHWJIMIA M HAKOMHUTEIM CTOYHBIX BOJ, KOTOpbIE SBJISIOTCS peajbHOW Yrpo30i 5KOJOrM4ecKoi
0e30MacHOCTH TEPPUTOPHH.

Haubonee ys3BMUMBIMH B 3TOM MJjaHe SIBJSIOTCS He3alUWILEHHbIE TPYHTOBBIE MOA3E€MHbIE BOIBI,
HaxofsdlIMecs B 30HE BIMSHHUA TPOMBIIIICHHBIX OTXOJOB M YbM YPOBHH  pAacIojOKeHbl OJNM3KO K
MOBEPXHOCTH 3eMsid. OHUM M3 SPKHUX MPUMEPOB TAKOTO MCTOPUYECKOTO 3arpsA3HEHUs CIIY)KUT 3arpsi3HEHUE
LIECTUBAJICHTHBIM XPOMOM U 60POM MOA3eMHBIX BOJ B peruoHe p. Miiek AKTIOOMHCKOM 00J1acTH.

HanHas npobiieMa cBsi3aHa C MHOTOJETHEH JedTebHOCTbIO AKTIOOMHCKOIO 3aBOJa XPOMOBBIX
coenuHenmnit (A3XC),nmpomMruTomaaKakoToporo Obu1a pa3MelleHa Ha BOAOMPOHHUIAEMOMN TOJIIIE MOPOJl,
He/areKo OT KOTOPOro ObLIM COOPY>KEHBI LIaMOBbIE MPYAbl Ui MpHUeMa MPOU3BOACTBEHHBIX CTOUHBIX BOJ
C COflepXaHMEM B HHMX LIECTMBAJEHTHOro Xpoma B komuuectse 10-12r/mv’.IlocTymnennio xpoma B
BOJIOHOCHBIM TOPU3OHT CIOCOOCTBOBAIM YTEUKH TEXHOJOTHUECKHX PAacTBOPOB HAa TEPPUTOPHU 3aBOAA, a
Taroke GUIBTPAIMs CTOKOB M3 UIAMOBBIX TIPYAOB U TOJIeH (QUIbTPALIUH.

Xpomcoaepskalime Toa3eMHble Boabl OT Tepputopud A3XC mpoaBurajgvch K TEXHUYECKOMY
BO/103200py AKTIOOMHCKOTO 3aBona (eppocruiaBos (A3®D), sKkcrmyaTaiys KOTOPOTro MpoIoiiKaiach BIIOTh
o 1986r. HeuenecooOpa3HOCTh KOHCEpBaLMK BOA03a00pa, HECMOTPS Ha €ro 3arps3HeHHe, OIMpeaesiach
TE€M, 4YTO BOJ03a00p BBIMOJHAI pOJb MepexBaTa YacTH [IOTOKA 3arpsA3HEHHBIX BOJ, OrpaHUYMBAas
pacrpocTpaHeHHe XpoMa B MOA3EMHbIX BoJlaxX A0JUHbI p. Unek.
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Hcnonb3oBaHue MoJ3eMHbBIX BOJIC XPOMOM [Tl TEXHUYECKOTO BOIOCHa0keHHs AkTioOuHCcKkoi TOL] n
A3®Bb3BaNIO0 GOPMUPOBAHHE HA TEPPUTOPUH NPOM30OHBI BTOPUUHOTO OYara 3arps3HeHus, 00yCIOBIEHHOTO
cOpocaMK HEOUYMIICHHBIX XPOMCO/Iep KallluX BoJ B yanry rujaposonoynaienus (I3Y) Axrioounckoii TOL[.B
MOJ3eMHbIE BOJIbI MOCTYNHUIIO OOJBbIIOE KOJMUYECTBO LIECTUBAICHTHOTO XpOMa, KOTOPBIA BMECTe C MOTOKOM
MOJI3eMHBIX BOJI PACTIPOCTPaHMIICS JalIeKo 3a MpeIesibl 30JI00TBaja B JojuHe p. Uiek.

Ilnomasp ouara sarpssenns K 1992r nocturia 14 kv’ npu coepsKaHHK XPoMa y [ITAMOBBIX MPYIO0B
3757mr/qm’ u y mpommomaaku 3aBoma 667mr/am’ npu TJIK mwis nuteeBoit Bomsl 0,05 mr/am’. OT
[UIaMOBBIX TIPYJOB M TPOMIUIOMIAJKMA 3aBO/a XPOM JBUTAJCS TO TOTOKY B CTOPOHY pyciia peKH U B
CKBa)KMHAX, PACTIOJNIOKEHHBIX BIOJNb pyclia pekd, (ukcupoBaiics Ha orpe3ke jumHOW 4 kM.B 1980r
LIECTUBAJICHTHBIN XpOM ObLT 0OHapy>KEeH B OBEPXHOCTHBIX BoAax p. Miek y cena SliicaH, BOJIM3M rpaHULIBI C
Poccuiickoii deaepauueii.3atem, B pe3ysibTate NpoBeJeHHBIX B 90-¢ roAbINpUpOI00XPaHHBIX MEPONIPUSITHH,
TUIONIAIb OYara 3arps3HeHns CTabuIM3upoBanach u K 2007ryMeHbImmach 10 12 kv’

B cBs3M co cnokMBLIeHCS CUTyalUe, ¢ yYeTOM MaclITaOHOCTH MPOLIECCOB 3arpsi3HEHUsT U IPUHUMAs
BO BHHMMaHHE BBICOKYIO DSKOJIOTHYECKYIO 3HAYMMOCTh MpEeAOTBpAlleHHs MOoMagaHusl IEeCTUBAJIEHTHOrO
XpoMa B TpaHCcrpaHuW4Hyto p.Hnek, ObLIO MPHUHATO pelieHHeo0 OYHUCTKE TMOJ3EMHBIX BOJA  OT
LIECTUBAJIEHTHOTO XpoMa.

Jns pelieHus mnocTaBieHHOW 3agaud, B pe3yjbTaTe TIIATEBHOrO PacCMOTPEHHUsl BapUaHTOB
pPa3NUYHBIX TEXHOJIOTMYECKHMX CXEM OYHCTKWIIPUHATA TEXHOJIOTHsS, OCHOBaHHAas Ha CO3JaHHH
HETOCPeICTBEHHO B BOJAOHOCHOM TOPHM30HTE 30H peakiuil ¥ TeOXMMHUYECKUX OaphepoB MyTeM BBEACHUS
yepe3 HMHBEKLUMOHHbIE CKBAXKHUHBI peareHToB. OyKMCTKa TMOA3EMHBIX BOJA MNPU STOM OCYLIECTBISETCS
HETNOCPEACTBEHHO B BOJIOHOCHOM IMOPHU30HTE.

B cBs3m ¢ oTCyTCTBHMEM oOmbITa MpoOBeAeHHS Takoro poja pabor B PecmyOimke B KpYITHBIX
MaciuTadax,MPUHATO pPEeLIeHHe O [OJTaNHOM NPOBEJCHUHM OYMCTKM MOA3E€MHBIX BOJ 3arps3HEHHOMN
TEPPUTOPUH OT LIECTHUBAJEHTHOrO XpoMma. B kauecTBe muyioTHOro BeiOpaH yuacTok Ne3 Ha mpaBom Oepery
p-Unexk, mmomanpio 80ra.

B rpyHTOBBIX BOJaX XPOM CYIIECTBYET OOBIYHO B MOGMIIBHOM (popme kak Cr°" (pacTBOpeHHas BomHAs
¢aza). Kak npaeuno, Cr°" B IpyHTOBBIX BOJIaX CYLIECTBYET Kak aHMOH Xpomara Bojopoaa (HCrO, ) um
auoH xpomara (CrO,’ ). BoccTaHOB/IEHHE STUX KOMIIOHEHTOB 10 C7°' MpH HeHTpaNbHBIX 3HaueHusX pH,
CYIIECTBYIOIINX, KaK MPaBUJIO, B €CTECTBEHHBIX YCIOBHX, TPUBOAMT K BBHIMMAJEHHUIO OCaJKa B BUIE TBEpAOH
(da3pl rugpokcuaa xpoma (WM Oojiee TUIUYHO THUAPOKCHIA XpoMucToro xeinesa).llporiecc BbimameHus
XpoMa B OCaJOK B €CTECTBEHHBIX YCIOBMSAX TPYAHO OOpaTUTh, MO3TOMY OTOT MpoLecc SBIsSeTCS
3hHEKTUBHOM TEXHOJIOTHEH OUHUCTKH.

Ilepen mnpuUHATHEM OKOHYATEIBHOTO PEUICHUS O TMPUMEHSEMBIX peareHTax, ObUTM BBITIOJHEHbBI
nabopaTopHble TecThl M TMPOBEAEHBI MWJIOTHBIE WCCIEAOBAaHHMS B TIOJIEBBIX YCJIOBHMSIX IJIi OMBITHO-
HKCTIEPUMEHTAITLHOTO OMPOOOBAHUS OYUCTKY in-Situ Y ¢ LEIbI0 onpenenieHus 3pGEeKTUBHOCTH M KOJIMYeCTBA
pa3IMUHBIX XMMHUKATOB (BOCCTAHABIMBAIOLIMX PEAreHTOR), TpeOYyIoMXes 1t yaanenns Cr® U3 rpyHTOBBIX
Boa. Ha ocHoOBe pe3ynbTaToB 3THX MCCIEIOBAHMIOBIIO YCTAHOBJIEHO, YTO CEPHOKHCIOE JKene3o
(AByXBaNeHTHOE) OKa3aJoCh HAWJIyULIMM W3 BCEX HCMOJIb30BAaHHBIX BOCCTAaHABIMBAIOLMX peareHToB. OHO
5 (peKTHBHO yaaTHIo U3 rpyHTOBbIX Boa Cr°' Npy HaMMeHbIIEM KOIMYECTBE MCIMONB30BAHHOIO XUMHUKATA.
[Tpu 3TOM peakuru ObLIM OTHOCUTEIBHO OBICTPHIMU M MPEACKa3yeMbIMH.

Jns BBIMOMHEHHs TMOCTABJICHHOM 3aJauyd MO OYMCTKE MOJ3EMHbIX BOA Ha ydacTke Ne3 Obuin
OCYIIECTBIIEHBI CJIEYIOIIME OCHOBHBIE BHABI paboT: OypeHrHe TEeXHOJOTHYECKHMX, MOHHUTOPHUHTOBBIX H
PE3ePBHBIX CKBa)KMH, a TaK )K€ WHBEKLIMOHHBIX LIMYPOB, CTPOUTEIHbHO-MOHTa)XHbIE pabOTHI MO CTaHIIUU
MOArOTOBKHM PACTBOPA M MH(PACTPYKTYpe, TEXHHUECKHe PabOTHl 10 OYMCTKE MOA3eMHbIX Bog oT (7',
ylnpaBieHHe TEXHOJIOTMYECKUMH TMPOLIECCaMH, C TIPOBeIeHHEM JTAOOPATOPHBIX MCCIIENOBAHUN U PEKUMHBIX
HaOJIFOICHUIA, OTCJIeKMBAaHUE MOMYYCHHBIX JIAaHHBIX, COMOCTABJICHWE, aHAIW3 W TPOTHO3 JalbHEWIIMX
PE3yJbTaTOB.

Bcero 3a mepuoa pabot npoOypeHo 281 cKBakHMH, pa3jiMuyHOrO JAUaMeTpa, NTyOWHbI U Ha3HAYEHUS.
LleneBbIM Ha3HaYeHHEM TEXHOJOTHYECKUX CKBaKWH SBISIETCS BO3MYIICHHE TMPOIYKTHBHOW Cpenbl, B
YCIIOBUSIX MX MOMepeMeHHOW paboTel. B 3aBUCMMOCTH OT 3Tama MpoBedeHHs paldOT TEXHOJIOrMYecKHe
CKBa)KMHBI UCTIONB30BAIMCh IS OTKAYKK W (MiK) Ui HarHeTaHus. Beero mpoOypeHo 19 TexHomornyeckux
CKBa)KMH, O00IIIM 00beMOM 275 T1.M.

Jns 5hGdeKTUBHOM OYMCTKU TMOJA3EMHBIX BOJ OT LIECTUBAJIIEHTHOTO XpoMa, BOJM3M KaKAOH
TEXHOJIOTHUECKOW CKBa)XKMHBI, B paauyce SM MpoOypeH psl WHBbEKUMOHHBIX LUMYPOB AMAMETPOMO3IMM,
COBOKYITHOE KOJIMYECTBO KOTOPBIX Ha OHOM y3jie cocTapiseT 8T (B 1ejaoM mo oobekTy 152 mmypa). 310
obecreynBago OTHOCHTEIIBHO paBHOMEPHOE pacrpeiesieHHe peareHTa Mo IUIOAAd o4yara BO3MYIICHHUs, a
TAKXKenoaavy JOCTATOUYHOIO KOJIMUECTBA peareHTa B TOUKE 3aKauKH.
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Pucynok 1- YuacTok 3arps3sHeHHs Ha HA4YaIbHOM dTarie

Jns koHTposs 3pdekTHBHON 1 ycTeHOM OUYMCTKH yyacTka Ne3 OT LIecTUBaJICHTHOIO XpoMa co37aHa
MOHUTOPHMHIOBasl CE€Tb CKBAaXMH, OCHOBHOM 3ajaueil KOTOpBIX, HapsAy ¢ PeKUMHBIMU HaOIIOIEHUSIMHU 3a
YPOBHEM M KauyeCTBOM MOA3EMHBIX BOJ, BBINOJHINCH (YHKLUMM KOHTPOJS  TUAPOAMHAMHYECKHX U
reOXMMHUYECKMX U3MEHEHUH TeXHojorudeckoro npouecca.Beero nmpoOypeHo 60 ckBaxkus, oOLuM o6beMoM
765 m.m. CeTb MOHMTOPHMHIOBBIX CKBaXXHMH, TO3BOJIWJIA BBIMIOJIHUTH HAONIOAEHHMS HEMOCPEICTBEHHO 3a
npoueccaMu  (pUIBTpAlMK TEXHOJOTMYECKOrO pacTBopa MPH THAPABIMYECKHX LHUKJIAX W ONpPeHeHTh
YCIJIOBUS €r0 paclpOCTPaHEeHHUs O BOOHOCHOMY FOPH30HTY.

B mpouecce mpoBeneHust paboT, B pe3ysibTaTe TMOCTOSHHOTO KOHTPOJS 332 XOJOM  MpPOBEAEHHS
WHBEKIMOHHBIX paboT, MO pe3yJibTaTaM MOHHUTOPUHTa W MOJEIMPOBaHMSA OBUIO OTMEYEHO, YTO
3aKauyMBaeMble B IUIACT PACTBOPBI PACMpPOCTPAHAIOTCS HE pPAaBHOMEPHO MO IUIOLAAH, a, MOJUYMHSAACH
TUOPaBIMYECKUM YKJIOHAaM, JABHXKYTCS 1O HAampaBleHHIO JIOKAJbHBIX [IOTOKOB, OOHApYXKEHHBIX MpH
MOCTPOSHNH ETaJIbHONW MMIPOJMHAMUYECKON KapThl, CTIELMAIBHO MOCTPOSHHOW IS BBISIBICHHS MOJOOHBIX
3akoHOMepHocTel. [Ipu 3ToM, ¢ y4eToM YHHMKallbHO BBICOKMX (DMJIBTPAUMOHHBIX CBOWCTB TJlacTa, 3TH
MOTOKM WMEIOT BBITAHYThIE (OpMbI TpU cnaboM pacTekaHud 1o (naHraMm. BeisBneHHas cxema
¢opMupOBaHKs TOTOKOB MMOLITA Bpa3pe3 C MPOEKTHBIMU pacyeTaMH, TJe IMpeArnosarajoch, 4YTO MOTOK
pacrpenensiercs B njiacte KOHLUEHTPUYECKH PABHOMEPHO MO TUIOLIAIH.

Takum 00pa3oM, BBISBIEHO, UYTO OYMCTKA MOA3EMHBIX BOJ, MO CXEeMe, MPEeAjoKeHHOW B IMPOEKTe,
OCYILECTBJISIETCS. HE PAaBHOMEPHO, a MO JIOKAJIBHO BBITSIHYTBIM 30HAaM, HaIlPaBJI€HHBIM OT MHBEKLIMOHHBIX
y3JI0OB TIO HANpaBJICHUIO [BWKCHHUS JIOKAJBHBIX [MOTOKOB. OTO TMOATBEPXKAAIOT HAOMIOAEHHUS 110
MOHHMTOPHWHTIOBBIMCKBaKMHAM W JAPYTrUM CKBa)KWHAM, HaXOSAIIUMCS B 30HE BIMSIHUS JOKAJIBHBIX TOTOKOB H
MOKA3bIBAIOIIMX TMOJIOKUTENIBHBII pe3yJbTaT MO OYHUCTKE MOA3EMHBIX BOJA OT LIECTHBAJEHTHOrO Xpoma.
30HBI )K€ y4acTKa, pacrojIoKEHHbIE MEXKAY 3TUMM MOTOKaMHM, HE 3aXBaThIBAIOTCS BIMSHHWEM peareHTra u
KOHLIEHTPaLMs XpOMa B HUX YMEHbLIAETCS] HE3HAYUTEIBHO.
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C y4eToM MOTyYeHHBIX 3aKOHOMEPHOCTEH W Ha OCHOBE BBITIOJIHEHHOTO aHaJIN3a TUAPOAMHAMHUYECKOM
00CTAaHOBKHM Ha OIBITHO-MIPOMBILITIEHHOM y4acTke Ne3 B MCXOIHBIN MPOEKT ObIJIM BHECEHBI M pPeaM30BaHbI
MEpPONpUATHSl MO0 MHTEHCU(MKALMK TMpoLecca OYUCTKH. DT MEpONpHUATHS 3aKII0Yaluch B OpraHU3alyu
JIOTIOJTHUTENbHBIX HMHBEKLMOHHBIX Y3JI0B, PACMOJIOKEHHBIX BKPECT MPOCTHPAHUS JIOKAIBHBIX TOTOKOB.
[TpoOypeHHbIe Ha 3TUX YYacTKaX WHBEKIIMOHHBIE CKBAaKUHBI MEPEXBATHIBAIOT JIOKAJIbHBIN MIOTOK, TEM CaMbIM
MHTEHCU(HULIMPYS TPOLIECC OUUCTKH, YTO MPUBEIIO K MOTOKUTEIBHBIM pe3yIbTaTaM.

JononHuTenbHbIe y3Ibl NpeACTaBleHbl KaK JMHEHHBIMU pSAAaMU, 3aJI0)KEHHBIMH MEpPHeHAUKYISIPHO
HAmNpaBJIeHWIO JIBWKEHWS OCHOBHBIX JIOKAJbHBIX TIOTOKOB, TaK W OJWHOYHBIMU HMHBEKIHMOHHBIMH
CKBa)KMHaMH.Pe3ynbTaTel MOHHTOPHHTOBBIX MCCIEIOBAaHMH MO OSTHM y4acTKaM T[OKa3ald pe3Koe
cokpatenue koHueHTpauu Cr° 1o MIoIaau U MOBBICHITH CTeneHb 3()()eKTHBHOCTH MPOBEEHHBIX PaboT.

Jns BusyanuzalMy THUIPOAMHAMHYECKMX W THIPOXHMHUYECKMX TMPOLECCOB Ha YYacTKENOCTpOeHa
MaTremMaThueckas MOJeNIb Y4acTKa OYHMCTKH. MareMaThdeckoe MOJeNMpOBaHWEe,  TMO3BOJIMIO Y4eCTb
W3MEHEHHSs], POUCXOASLINE B BOJOHOCHONW CUCTEME U BIMSIOLIME Ha YCJIOBHS (GOPMUPOBAHUS U MPOLIECCOB
nepeHoca MoA3eMHbIX BOJ, 00ecneunTb MPOrHo3 W3MEHeHUs1 UX OanaHca, OLEHUTh BIIMSHHUE 3arps3HEHHBIX
MOA3EMHBIX BOJ Ha Ka4decTBO p. Miek, a Tak yke yTOUHUTH pacrpeiefeHne TMApOoreoornIecKix napamMmeTpoB
MO TJTOIIA/IN TTOJTUTOHA.

MoaenupoBaHHenpoLIECCOBANHAMUKHITOA3EMHBIXBOIHAY YaCTKEOCY LLIECTBIISIIOCECUCIIONB30BAHUEMITP
orpammHorokomiuiekcaVisualModFlowPremium,pa3paboranHoroJ SCSchlumberger WaterServicesWaterloo
HydrogeologicDivision (Kanana).B Hacrosimee Bpems ModFlow u cBszanHble ¢ Heli mocTtrporieccopbl
MODPATH, MT3DMS, PEST wu Jpyrue, SBISIOTCS HauOosee BOCTPeOOBAHHBIMU UM IIHUPOKO
WCTIONBb3YeMbIMM BO BCEM MHpE MPOrpaMMHBIMH KOMIUIEKCAMM JUIs pelleHHs 3afad CBS3aHHBIX C
MOZEIMPOBAaHNUEM JIBW)KEHHS TIOI3€MHBIX BO/I.

Ha ocHoBe mnocTpoeHHOM Monenyd MOJdy4eHbl JOCTOBEPHBIE MPOTHO3bI Pa3BUTHS 3arps3HEHHUs
MOJ3EMHEIX BOJ B MPOM30HE I'. AKTOGEe M 3aKOHOMEpHOCTeil nepeHoca 3arpssuutens — Cr’ — peuHbiMu
BOJAMM BIUIOTH A0 rpaHuubl ¢ Poccuiickoid ®@enepaumeil. Marematuyeckas MoAenb B Kyle C JaHHbIMU
MOHHMTOPHMHIa KOHLEHTPALMKM XpOMa TMOJ3eMHBIX BOJA SBWJAach  0a30il A TMPHUHATHS ONEpPaTHBHBIX
peuIeHHii P NPOBEICHUN OYUCTKH.

P HCYHOK 2 — Maremaruueckas MOJ€JIb YyUaCTKa OYHUCTKHU
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Pucynok 3 — Dramnbl 04MCTKY TOJ3EMHBIX BOJ] HA YYaCTKe

Bcero 3a Bechb mepuon npoBedeHHs pabOT Ha OMNBITHO-MPOMBILIJIEHHOM YyuacTke Ne3 amst
TPUTOTOBJIEHUS pPeareHTa HWCIIOJNb30BaHO W TOAAaHO B AJUTIOBUAIBHBIA BOAOHOCHBIM TOpW3OHT 1675T
cynbgara 3aKMCHOTO skene3a. B pesynbrate sTHX paGoT koHuenTpauus Cr°" B MOJ3eMHBIX BOJAX OTBITHO-
MPOMBILIJIEHHOrO y4yacTka noBcemecTHo ynana Hwke [1JIK B Bomax mutheBoro kauecta (0,05 wmr/m),
ycranoBinernHoro Hopmamu CanlluH (Iloctanosnenne IlpaBurensctBa PecriyOnuku Kazaxcran ot 18 suBaps
2012 roma Ne 104).

Lenb npoBeaeHust paboOT MO OYMCTKE MOA3EMHBIX BOJ OMBITHO-MPOMBILIIEHHOTO yYacTKa MOJIHOCTBIO
nocturnyta. IlogrBepskaeHa Bbicokas 3¢G¢EeKTUBHOCTh PeareHTHOrO METOAa C MCIMOJIb30BaHHWEM Cyjbdara
3aKMCHOT'O JKeJle3a.
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KalitovD.K., ZavaleyV.A., SalybekovaV.S., RahimovT.A.
Groundwater historical pollution treatment problems
Summary. The article reflects results of work on groundwater treatment from hexavalent chromium historical
pollution onllekriver valley, Aktobe region. In-situ method with direct injection into the formation of industrial solution
that transforms the chemical reaction of toxic hexavalent chromium to trivalent nontoxic studied as the most effective
one.
Keywords: historical contamination, hexavalent chromium, in-situ method, injection wells.

Kanuros J[.K., 3aBaneit B.A., PaxumoB T.A., CansibekoBa B.C.
KepacTsl cyabIH TApHXH caTaAKTaHYyJIapJaH:KaMaH-)KYMaHBIHBIH MaceJieci
Tyiiinaeme. MaynyMaTTBIHBIH Typaibl KYMBICTBIH HOTWKeNEpiHiH Miieke3. jka3bIFbIHBIH JKEPacThl CYBIHBIH
KaMaH-)KyMaHbIHa AKTeOe OOJIbICTa TapuXH CalTaKTaHyJaplIaH alTHIBAJIEHT XpPOMMEH kKenripendi.In-situ peareHTH
OMICIHIH MTepyIIiNiriHiHKMCBIHBIMHbEKLIMSIMEHAYbI3eKi, apa HOTW)KE TOKCHHHBIH aJThl BAJICHT XPOMBIHBIH XUMHUSIIBIK
peakLMACBIHBIH ay1apaThIH.
Tyiiin ce3aep: :KepacTbl CybIH TAPUXH CANTAKTAHYJIAPbI, ATIBAJICHT XPOM, in - situ
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