YK 628.315.2
K.T. Ocnanos, b. Aybexeposa

AHAJIM3 METOJOB OYNCTKHU IMOJA3EMHBIX BO/]
OT U3BbLITOYHbLIX HUTPATOB

Ananuz >ddektuBHOCTH pPadOThl BOJOOYMCTHBIX CTAaHIMN HaceleHHbIX NyHKTOB Kazaxcrana
TTOKa3all HCBO3MOKHOCTD ITOJYUCHUS UMH HOPMATHUBHOTO Ka4CCTBa oqmuaeMoﬁ BOJbI CYIICCTBYIONMHA
TPaIUIMOHHBIMA MeTollaMHu 0e3 TpUMEHEHHs] METOJOB TIyOOKOM OYMCTKH BOABI OT 3arpsA3HEHHH
MPUPOAHOIO M AHTPOIIOTCHHOI'O IIPOUCXOXKACHUA. Mpmuorune TTOBCPXHOCTHBIC BOJOUCTOYHUKH B
Kazaxcrane 3arpsi3HEHBI aHTPOIOI'CHHBIMU 3arps3HEHHSMH, B OTHOUIEHHH KOTOPHIX OapbepHas poib
CYIIECTBYIONIMX BOJOOYHCTHBIX COOPYKEHUI upe3BprYaifHo maiia. [1oj3eMHbIe BOABI MO0 CPABHEHHIO C
MTOBEPXHOCTHBIMH 00J1a/Ial0T OONbBIIeN 3aIHIIEHHOCTHIO M CTA0MIIBHOCTRIO KadecTBa BoAbl. OJHAKO Tak
KaKk B IIOCIEOHHE TOIbl YCHJIMJIOCH 3arpsa3HEHHE MOA3€MHBIX BOJOMCTOYHHUKOB MHUHEpPAIHHBIMHU
A30TCOAEPXKAIIMMHI COSTMHEHUAME, OONBIITMHCTBO KOJOAIEB (0K0I0 65 u 7 % apTe3maHCKHUX CKBAXWH)
coJiep>KaT M30BITOUHBIC KOMMYECTBA HUTPAT-HOHOB, KOTOPHIE MPEBBIIIAIOT B HECKOIBKO Pa3 MPEACIbHO
JOMYCTHMYI0 HX KOHIEHTPAIMIO, WPEIyCMOTPEHHYIO JUIsi THTHEBBIX BOA (45Mr/m). OCHOBHBIM
WCTOYHMKOM TIOSIBJICHHSI COCAMHEHHWH a30Ta B BOJE SBJSIETCS CEIBCKOE XO3HUCTBO, MPHUMEHSIONICE
aszotHbIe ynoopenus. [IpucyrcTBue a3oTcoep)kaniux BEMIECTB B TUTHEBOW BOJIE HEXKEIATENBHO, TAK KaK
OHM BIUSIOT OTPHIATENFHO HA OpraHu3M M 37I0pOBbe uHenmoBeka. [log Bo3aeHCTBHEM BBICOKHX
KOHIIEHTpallMii HUTPATOB BO3HHKaeT 3a00jieBaHUE BOJHO-HUTPATHOW METTEeMOIVIOOMHEMHUEH, TakK Kak
HUTPATHl TI0J] BIMSHHEM MUKPO(DIOPH KHIIEUHHKA IEPEXOAST B HHUTPHUTHI, TIOCIENHHUE, TOCTYIas B
KPOBb, BEIyT K 00pa30BaHUIO METTEMOIIO0MHA, YTO YMEHBIIACT CHA0KEHHE TKaHEeH KUCIOPOAOM.

B zapybexnoit mureparype HMEIOTCS CBEICHUS, YTO HUTpATHI, jAaxe Ipu KoHueHTpauun 10
MI/TT B TIepecdere Ha a3oT, ABISTIOTCA SAOM JUTS MaJeHBKUX JIeTell; CHCTeMaTHIecKoe e yroTpedneHue
B3POCIBIMHA BOJIBI C TaKOM KOHIIGHTpalMeil HUTPaToB ONAcHO JUI HMX 3/I0pOBbs, OCOOEHHO JUIS
OepeMEeHHBIX JKEHIIIH.

VY naneHue xe HUTPATOB, IPU UX COACPXKaHUU > 45 Mr/i, npeacraBiaser coOoi BECbMa CIOXKHYIO
npobiemMy, Tak Kak OHM He 00pa3yIOT O0CagKi M KOMILJIEKCHbIE COCAUHEHHMS.

CyiectByer ps cnoco0OB OUYHUCTKM BOABI OT HHUTPATOB, KOTOPHIE pa3iMyaloTcs  CBoOEH
CYUIHOCTBIO, TEXHHUYECKMMH CPEJICTBAMHU, CTOMMOCTBIO M CTEICHBIO OYMCTKH. B COOTBETCTBHM C
WHAWBUIYATbHBIME TPeOOBAHMAMH M OCOOEHHOCTAMH OOBEKTa CHELMAINCThl OCTaHABIHMBAIOT CBOM
BEIOOp Ha OJHOM W3 HUX.

Hanbonee monymsapHBIM CHOCOOOM OYHMCTKH BOIBI OT HHUTPATOB SIBJISETCS HCIONB30BaHHE
HOHOOOMEHHBIX YCTaHOBOK. OH OCHOBAaH Ha MOCIEIOBATEIbHOM (PUILTPOBAHMM BOABI YE€PE3 BOLOPOI-
KaTuoHnTHEIH, a 3aTeM HCOs-, OH- non Cng~ — aHWOHUTHBIN QIITBTP.

OTOT METO] OYMCTKH BOABI OT HUTPATOB LIMPOKO UCTIOAB3YETCS B MPOMBIILIIIEHHOM H DHEPTETHUECKOM
CEKTOpE, TOCKOJBKY IEMOHCTPHPYET BBICOKOE KauecTBO BOJOOYMCTKH. B 3aBHcumocTH OT 1ieneit
BOJIOOYMCTKH TIPOLIECCH BOAOPOA-KATHOHUPOBAHUS M THAPOKCUA-aHHOHUPOBAHUA MMEIOT PAa3HYIO CTElEeHb
CITOKHOCTH.

Ha mepBoM »Tame OYMCTKH BOIBI OT HHUTPATOB B BOJOPOA-KATHOHHTHBIX (PHIBTPAX KATHOHBI,
KOTOpBHIE COHEPKATCS B HMCXOOHOH BoAe, OOMEHMBAIOTCS Ha BOHOpOA-KaTHOHBEL Ilpm »ToM B
OTQUIBTPOBAHHOM KHUIKOCTH 00pasyeTcs O3KBHBAJICHTHOE KOJMYECTBO KHCIOTHI W3 aHHOHOB, C
KOTOPBIMH ObLTH cBsi3aHbI KaTHOHEI, a CO’, 0Gpa3oBaBIIMiics B XOAE PA3NONKEHHS TMAPOKAPOOHATOB
yaajsercs B AekapOOHU3aTOpax.

Bropoit sTan ouMCTKM BOABI OT HUTPATOB CBS3aH C MCIOJB30BAHMEM AHUOHUTHBIX (PUIBTPOB
(HCITONB3YIOTCS TaK K€ W NPH OYHCTKE BOJBI OT TSDKENBIX METAJUIOB), TZ€ aHHUOHBI 00pa30BaBIIMXCS
Kncnotr oomenusarorcsi Ha woHBI OH-, TO ecTh 3aaepxkuBaercss ¢uiapTpoM. Ha 3TOM OUMCTKa BOZABI OT
HUTPATOB 3aBEPILACTCS.

B 3aBucumocTr 0T HEOOXOAUMOMN TTyOMHBI OUUCTKH BOABI OT HUTPATOB CHELHAINCTHI HCTIOIB3YIOT
OHO-, JBYX- M TpeXCTyleH4arble ycTaHOBKH. OOMmMM i BCeX HX ABISETCS MPHUMEHEHUE
CHJIBHOKHCIIOTHBIX BOJOPOA-KaTHOHUTOB. Tak, IUIs OYMCTKH BOABI OT HUTPATOB M OYMCTKH BOIBI OT
(eHOTOB HA  MPOMBIIDIEHHBIX HM  JHEPTeTHYECKHX MPENNPHITHAX  BOAOMOJATOTOBKA  MOXET
OCYIIECTBISTHCS:

- 110 OTHOCTYIIEHYATOH CXeMe — OIMH KaTHOHUTHBIA ¥ OZJMH AHMOHUTHBINH (PHIBTPHL;

- 110 IBYXCTYNEHYATON CXEME — [0 ABAa KATHOHUTHBIX U IBa aHUOHUTHBIX (PHIIBTPA;



- IO TPeXCTYIeHYaTol cxeMme, Korza B xone padoT IO OuUMINEHHIO BOAbI OT HUTPATOB
HCTIONB3YIOTCS. OTAENBHO KATHOHUTHBIM M aHHOHUTHBIH (DHIIBTPBI MO0 B OMHOM (QHIIBTPE COBMEINAIOTCS
KaTHOHUT U aHUOHHUT.

Conecopepkanue TOCIIE OYUCTKH BOJBI OT HUTPATOB MO OJHOCTYIIEHYATOW CXEME COCTaBJISIET
2-10 mr/it;, mo ayxcrymnenuaroi - 0,1-0,3 Mr/im; mo Tpexcryrnendaroii - 1o 0,05-0,1 mr/mn. Iostomy mis
ObITOBOM OYMCTKHU BOIbI OT HUTPATOB MCIIOIb3YETCA OJHOCTYIIEHUaTas CXeMa.

Hmeer naHHas cxemMa OYMCTKHM BOJBl OT HMTPATOB M CBOM HEAOCTaTKH. OHHM BBITEKAIOT W3
cienyiolieif  oco0eHHOCTH cxeMbl mpoiecca. [logassioniee OONBIIMHCTBO  KOHCTPYKIUH
HOHOOOMEHHBIX (PHIIBTPOB ISl OYMCTKH BOJIBI OT HUTPATOB — Napajie]bHO TOYHBIE (TIPSIMOTOYHEIE), TO
ecTh 0OpabaTbiBaeMas BOJJa M pereHepHpyIOMUil pacTBOP IBIKYTCA B (GMUIIBTPE B OAHOM HalpaBlIeHUH —
CBEpXy BHH3 (KaK U IPH OYMCTKE BOJBI OT XKeJe3a).

B npomecce mpoaBUiKEHUs peEreHEpallMOHHOIO pacTBOpa uepe3 cjoil MOHUTa CBEpXY BHU3
KOHIICHTPALMOHHBIA Halop CYIIeCTBEHHO yMeHblnaercsi. Ha ¢uHanbHOM cTajum pereHepalnuoHHBIN
pacTBOp CTaJKMUBAaeTCsd CO CIOEM HOHHTA, COAEpXKAlMM HeOOIbIIoe KOIHYEeCTBO HOHOB, KOTOpBIE
JOJDKHBI OBITH BBITECHEHBI U3 3TOT'O CJI0S, OHAKO BHITECHEHHS HE IPOHCXOAUT. DTO HPUBOIUT K TOMY,
4TO CJIEAYIOIIUH MOTOK, MMOoIexamuii o0paboTKe B X0Jle OYUCTKU BOJABI OT HUTPATOB, o0Onajzaer Oonee
HU3KUM Ka4eCTBOM.

IMosToMy onmHOCTYIIEHUATas: HMOHOOOMEHHAsT OYHMCTKAa BOJBI OT HHTPATOB CONpSDKEHA C
WCTIOJIE30BaHMEM OOJBIIOr0 KOJMYECTBA PEareHTOB, a Takoke OONBIIMM 00BEMOM BOJBI JJISI OTMBIBKH
HOHUTA OT OCTATKOB pereHepaliMoHHOr0 PacTBOpa, a KaueCTBO BOJAOOYUCTKY OCTaBJISAET XKeNaTh JIy4ILIero.
JByxcTymneHdaTasi ¥ TPEXCTYIIEHYATas] CXeMBI MTO3BOJISFOT TIPEOIONETh 3TH HEIOCTATKH.

OnuuM 13 HauboJee TPOAYKTUBHEIX M 3(Q(MEKTHBHBIX CIIOCOOOB OYMCTKH BOJBI OT HUTPATOB — 3TO
MeTo;1 00paTHOTo ocMoca. IIperMyinecTBa MeTOa COCTOST B MIPOCTOTE OCYLIECTBIICHHS MEPOIIPHATHS U
KOHCTPYKIMH YCTaHOBOK, a TakXkKe IIPOCTOTE OKCIUIyaTallud CHMCTEMbl, HH3KUX DBHEprosarparax,
HeOOIBIINX TabapuTOB. 3TOT METO]T UCITOIB3YETCS Tak K€ IPU 00e3KeIIe3HBAHHH.

MeronoM 00paTHOTO 0CMOCa TIONB3YIOTCS AJIsl OUUCTKHM BOIBI OT HUTPATOB TIPH COJECOIEPKAHUN
10 40 r/n. Ero cymHocTs COCTOUT B MCHOJIB30BAHUY CHELUAIBHBIX IOJYIPOHUIAEMBIX IEPErOpOJOK-
MemOpaH. B Xo7e 0YHMCTKM BOJBI OT HUTPATOB 3THM METOJOM PACTBOPHTENb M PACTBOP pasmeisIoTCs,
HIOCKOJIBKY IE€pBbIH MeMOpaHa IpoltycKkaeT uyepes ce0si, a BTopoil — HeT. PacTBopuTens neperekaeT uepes
MeMmOpaHy O TeX TOp, TOKa KOHIIEHTPAIlMH PacTBOPOB IO 00€ CTOPOHBI MEPEropogkd He OyayT
OJMHAKOBBIMHU.

OcMoTrYecKoe JaBJICHUE — STO KOJWYECTBEHHAs XapaKTEPHCTHKA SBJICHHS 0OpaTHOrO ocMoca,
KOTOpOe co3iaeTcs sl M3MEHEHHs] CKOPOCTH Tepexona KHIKOCTH depe3 meMOpany. IlogobHoe
MIPOTHBOJIABJICHHUE, CO3/IaBAEMOE B XOJC OYHUCTKH BOIBI OT HUTPATOB, PABHO TOMY HaBICHHIO, KOTOPOE
HYXHO TPWIOKHTH K PacTBOPY, HYTOOBI TPHUBECTH €ro B PAaBHOBECHE C YHCTHIM PaCTBOPHTEIEM,
OT/ZIE/IEHHBIM OT HEr0 MOJIyIPOHULIAEMOM MeMOpaHO.

Meron O4YHCTKH BOABI OT a30TCOIEPKAIMMX BEIIECTB C MOMOIILI0 OOpaTHOTO OCMOCa HMEET
PAN CEPbE3HBIX HENOCTaTKOB, TAKMX, KaK CYLIECTBEHHOE M3MEHEHHE MCXOJHOIO KadecTBa BOIBI,
HEOOXOIMMOCTh TPEABAPUTEILHON 00paOOTKH BOJBI C IIEIbI0 HCKIIOUEHHS 3aCOPEHHS MOAYJIEeH H
obpactanus  MeMOpaH, HagWuWe  KOHIGHTPUPOBAaHHBIX CTOKOB, TpEOYIOIIMX  yAAJeHUS |
nepepaboTKH, MOATOMY JaHHBIM METOI HE MOIYYWJ PaclpOoCTpaHEHHS.

B mpakTHKe BOAOOYHMCTKH IIHPOKO HCIONB3YIOTCA OHMONOTHYECKHE METOOBl  YAaJCHUS
MUHEPATbHBIX a30TCOAEPKAILMX BEIIECTB. JTH METOHBI MOAXOAAT OOJbLIE A CTOYHBIX BOoA. OAHAKO
€CTh YCTaHOBKH, KOTOPbIC NPUMEHSIOTCS M JJISi OYMCTKU NHTHEBBIX BOX. [IpOM3BOICTBEHHBINH OITBIT
OEHUTPU(UKALMH OHUTHEBOM BOJBI MEHee OOUIMPEH, KPOME TOro, NPUMEHEHHIO ATOr0 MeTona
IPENSITCTBYIOT emié Takue HEpelIEHHBIC BOMPOCH,, KaK CENEKTUBHOCTh M 0e30MacHOCTh OakTepui,
obecrieueHne YCIOBHH MPOYHOTO CLEIUICHHS OaKTepHadbHOH MHKpPOQUIOpBI C 3arpy3KoM, a Takxke
UCIOJIb30BaHHE CyOcTparta Uil pa3BUTHA OakTepHil TOHOPOB AJICKTPOHOB HETOKCHYHBIX AJISI HUTHEBBIX
Boa. Ilpu moaroToBKe NMUTHEBOH BOABI BOSHHMKAET MpoOiIeMa MPUCYTCTBUS OHMOMACCHI, TOCKOJIBKY MPH
OTCTaMBAaHMHU OHA yJANsAeTcs HE MOJHOCTBbIO, M TpeOyeTcs 3HAYMTENbHOE BPEMS IS MPOBEHEHUS
neautpupuKkaimu. JpyruM HEIOCTAaTKOM SBISETCS HEO0OXOOMMOCTH TOCHEAYIOIeH 00s3aTeIpHOM
XMMUYECKOW OYMCTKY BOJBI I yAaleHHUs OONEe3HETBOPHBIX OAKTEpHii.

UzBecTeH 53JEKTPOXMMUYECKUI cII0cO0 OYHMCTKM BOABI OT HUTPUTOB, 3aKITIOYAIOLIHICA B
MPOIMYCKaHUY BOABI 4epe3 DIEKTPOJIM3ep, IZI¢ OHA MMEET KOHTAKT C KaToAOM, MMEIOUIMM OOJBIIyIO
MIOBEPXHOCTh. B KauecTBe MaTepHaia KaToga HCHONB3YIOT MEb, KEIe30, LIUHK M JPYyrue METajulbl, a B
KauecTBe aHo/a — rpadurT.



Ha ocHoBanuu HM3710KEHHOI'0 MOYKHO 3aKJIIOYUTh, YTO YHHUBEPCAJIBHBIX METOJIOB OYMCTKY BOJBl OT
HUTPATOB He cymecTByeT. Kaxapli 3 METo10B UMEET CBOU MPEUMYILNECTBA U HEAOCTATKU. [IIst pemeHus
poOIeMbl OUYMCTKH BOABI OT HUTPATOB IMEKTPOXUMHUECKUH METON sABJIsAeTCs OoJee MepCleKTHBHBIM: OH
— Oe3peareHTeH, OSKOHOMHYEH, TEXHOJOTHS D3JEKTPOXUMHUYIECKOH OYHCTKM MOXKET OBITh JIErKO
aBTOMATH3MPOBAHA, KOJHYECTBO 00PA3yIOLIErocs NllaMa MUHUMAJIBHO.
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Summary

In this article the analysis often used in practice of methods of purification of underground waters is carried
out. Identified the advantages and disadvantages when using these methods.
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