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YJIK 628.1.034.2

O4HCTKA WIAXTHbIX BOL OT YPAHA C MOMOLIbIO KATHOHHBIX
@®JOKYJIAHTOB
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B pa6ome nposedena oyenka apexmuenocmu owucmku 6odvbl om ypaHa KamuUOoHHbLMU
@aokyanumamu u Koaeyaanmamu, makumu Kak PHKC-A0, Toaeax-68, cyaedam amomunua,
cyneam aiceneza (Il). H3yuenet npoyeccet owucmku ypancodepaicaiyux waxmueix 600 6

sagucumocmu om muna u do3e1 bioKylAHma U Koaeylanma, Onpedeneno enuanue pH cpedei Ha
agpexmusnocmb ouucmKu6odbI om ypana, paspa6omanel ycro6uAa OOCMuUICeHUA NonHOOMUCMKU
6odbl om npuMecet ypana.

Kiovesoie cosa: Kamuounolie daokyaanmol, Koaeyiaumel, pH, ypancodepaicaiyue waxmuoie
600bI.

Beexenne
JloOpr4a ypanosoli pyabl B YkpanHe npoBosMTcs WaXTHBIM crocoGom. YpaHoxoGpiBaroulne

npeanpustua YKpanHbl pacnosoxKenbt B KuposorpascKoii, JIuenponerposcKoii nu HuxosaescKoii
oOnacrax. JloOpr4a ypaHoBbIX Py MPOHCXOAHT B OCHOBHOM Ha JBYX MPOH3BOJICTBEHHBIX
niouaaKkax. Sto Maryspekuii uv Cmonuncknii pyqHuKu, Ha KOTOpbIX OTpaGaTbIBaloTcA pybl B
CKaJIbHBIX HOpOaX MOL3EMHBIM CriocoGoM Ha rryOuHax 300-500 o [1].

TjoGprsa ypaia oz3eMHbIM CnOCOGOM He MOxeT MpOM3BOAMTbCA G3 OTKAYKH IlaXTHbIX BOI,
Ha nloBepxHocts. Bpiqapaemas M3 UaXTbI BOA 3arpsx3HeHa B pa3HOi CTeMeHH B3BeIeHHBIMH
KOJJIOHAHBIMH BELICCTBAMH, PaCTBOPCHHbIMM MHHepaJibHbIMH COeMHCHMAMH, OakTepHallbHbIMn
TIpMMeCaMH, eCTeCTBeHHBIMH pasMoHyKiMamMn (EPH) u nosromy, Kak MmpaBnsio, He MoxeT ObiTb

HCTIOIb3OBaHa B HAPOAHOM Xo3siicTBe WIM COpouieHa B BOAOeM 6e3 NpesBapnTesbHON OUNcTKH[2].
Cyulecrayioulve TeXHONOrHH O4MCTKH BOAbI OT ypaHa COMpoBOxKAalOTCA CyIeCTBeEHHbIM
3arpa3HeHHeM BOI Cysb(paramn [3,4].

Lenbio aanHoii paGorp Opiia paspaGoTKa 9:deKTHBHOrO MeTOa OYMCTKH WaXTHbIX H
CTOYHBIX BOA OT mMpHMeceii ypaHa 6e3 BrOpMyHOrO HX 3arpsx3HeHHA MHMHepasIbHbIMH
coeqMHeHHsMH.

Tlocranoska npo6sembI
Vspectruo, uro ypan (VI) B Boge npn pH<5,0 cymecrsyer npeumMyuiecTBeHHO B Buje

kaTHoHa UO}, mpu pH 5,0+6,5 npn KoHueHTpaunn ypana 10°M - B BHae MoHossepHEIx

THAPOKCOKOMIMIeKCOB UO,OH* MM UO,(OH)}, UpH OonbuINX KOHWeHTpauMAX B  pacTBope

(bopMupytores oMMMepHbIe rHApoKCoKOMMIeKCBI: (UO, ),(OH);, (UO,),(OH);s (UO,),(OH); 4 Ap.
TIpu pH>6,5 B orkppitpix cuctemax U (VI) B pacrBope cyulecrByeT nmpenMyilecTBeHHO B BHe
AHHOHHEIX KapOOHATHBIX KOMILIeKCOB: (UO,),CO,(OH),, UO,(CO,);; B MpucyterBHH oHoBbIXx

DJICKTPOHTOB OOpa3yIOTCA MOHOAepHbIe KOMIIeKCbI ypaHHsla UO,(CH,COO)', UO,(NO,)’

UO, (CH,COO);, UO,(SO,)’ 4 ap.[5].

Yuutpizas ToT dbakt, YTO GobUIMHCTBO CoesMHeHHI ypana (V1) npu pH<6,5 cymecrBytor B

BHA MOAOXKUTCAbHO 3apsA7KCHHbIX HOHOB HIM MOHOALCPHbIX PHAPOKCOKOMIMICKCOB, a TIpH pH>6,5

B BHC OTPHUATeIbHO 3apAXKCHHbIX KOMILJICKCOB, TepcieKTHBHbIM Opuio  Mcnomb30BaHHe

KaTHOHHBIX H aHHOHHBIX (PIOKYAAHTOB MPH OYHCTKe BOI OT ypaHa [6]. B 9ToM cryyae B BOLE
MOJICKYIIbI (PIOKYAAHTOB OOpasyl0T NPOUHbIe KOMMICKCHbIe COeHHEHUA C ypaHOM. OHaKO 9TH
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KOMILI€KCbI JOBOAIbHO XOPOINO PacTBOPUMBI B BOE H OObMHO H3 BOI HX y1alAlOT MeMOpaHHbIMH
Merogamu[6].

OgHako 9TH MeTO{bI AOporocrosmMe HM MpHBOLAT K OOpazoBaHHIO GombUIMX OObéMoB
XKUAKUX OTXOMOB, TAK HA3bIBACMBIX KOHLEHTPaTOB, KOTOPbIe C/OXKHO MepepadaTbIBaTb.

Hamu Ut M3BICYCHHA KOMIMICKCOB (OKYAHTOB C ypaHOM ObLIM MCHOsb30BaHbI
KOaryAAHTbI, MPH TPHApPOMM3e KOTOPBIX OOpasyloTcA HepacTBOpHMbIe 301M, copOupyroulMe
KOMMIeKCbI ypaHa ¢ (ploKysAHTaMH.

OdekruBHocts npouleccoR OYNCTKH 3aBMCHT OT MHOFHX (pakTOpOB, TaKMX KaK THI M 03a
(paokyaanta uM koarysanta, pH cpebi, coveTanHe pearenTos.

B 3aga4n paOorTb! BXOAHO: HCCIeLOBATh MPOLWECChl OYHCTKH YpaHcoeprxalHX LAXTHBIX
BOJL B 3ABMCHMOCTH OT THHa HM JO3bI KOaryJIAHTA M (POKYIAHTA; ONpeweIHTb BAMAHHE PH cpesbl Ha
atpeKTHBHOCTb OUHCTKH BObI OT YpaHa; BLIABHTb YCOBHA JOCTHXKEHHA MOJHOM OYHCTKH BOI OT
npumeceii ypana.

OGvexto! H MeToAbI HcceAOBAHHit
B aannoit paGore Gpiia mpoBeyena OUeHKa S:(eKTHBHOCTH (PAOKYAAHTOB M KOarysAHTOB

JUIA OYMCTKH BOAbI OT ypaHa. Kak aokyAANTbI M3y4eHbI pearenTh! (pupMbl Nalko CWL-68, CWL-
45,  peareytT Hay4HO-TexHonorMyeckoro ueHTpa  ,,YKPBOJIBE3IIEKA” Axgarou-10,

CHHTe3HpOBaHHbIe apropamu (paokysAHTEI Ha ocHoBe oMMXOprnApHHa -
NMOJSIMOKCHMpOMHJIeCHMOHOITAHOaMMAH (TIOTIMEA), (poctpoprHMpoBanHblit
MOsIMOKCHMpoMMeHMOHOSTaHOAAaMMKH — TIOTIMEA-®, nosmokcunponmaennommanuinn (IIA),

NOAMOKCHMporMseqMMeTHIaMMOHHi xopHt (IIOTIJIMAX). B- kayectBe  koaryaHTOB

vicro1b30BaIM pearentbt PAKC-AO, Mopak-68, cysbcpar aniomunna, cysbqpar 2Kes1e3a (II))
B xayectse oGbekTa MCCHeAOBaHHA MCNONB30BaIM MOJeTbHbIi pacTBOp Ha OCHOBe

CeBaCTONOIbCKOH BOLOMPOBOAHOM BOsAbl C KOHUeHTpauneli ypaHa ~ 4mr/n; pH=8,0;

2KECTKOCTbIO K=7,9mr-9KB/aM>, L1eIOUHOCTHIO W=7,7mr-sKp/aM’.

Jaa mposeyenua HccieqoBaHHii UcrONb30BAIH (PAOKYAAHTHI B O3ax oT 5 yo 30 mr/m
KoaryaanTbt B 103ax 10 1 20 mr/aNe.

Crenenb O4HCTKH BOsbI OT ypaHa paccuMTpIBasM MO (opmyzle:

2-(1-Gies00%
CW)

re C(U) ocr — OCTATOUHOE comeprKaHHe ypaHa, Mr/JIM’;

C(U) nay — HaMANbHOe Couep»KaHHe ypata, Mr/1M*.

3  

PesyspraTel H HX OOcyxKTeHHe
Tockosbky HMMOpTHbIe (PAOKYAAHTSI OTHOCATCA K BECbMa JOPOrHM peareHTaM, TO B JaHHOii

pa6ore GbLIM MCHONb3OBaHbI CPIOKYAAHTHI, NOMYYCHHbIC NONMKOHAeHCaLMeli SNMXOprHApHHa Cc
aMHHaMH - MOJIMOKCHMPONHICHAMMeTHIaMMOHHi XJOpH, (MlOMIMAX),

nosmoKkcunponwienanwimn (IA), nosMoKcumponuseHMoHosTaHonamun =©(TIOTIM9A) su

MOMOKCHNpOMHACHMOHO-9TaHOaMUHdochat  (TIOTIMDA-®),  WecxoaHbie KOMMOHeHTI,
MCMOMb3OBAHHEIC B CHHTE3C, JOCTYMHBI, a PeaKUMH MOMMKOHACHCALMH MPOXOAAT AOBObHOJerKo.

Kak puano n3 TaOnmupt 1, daoKytsur Axpatou-10 (nomHrekcamernanosHryaHHiMHn
THAPOXIOPHA) MaOsPPeKTHBEH MPH HCHONb3OBaHHH Ge3 KOaryAHTOB. ITO OOBACHAETCA TEM, YTO
oOpasyioulneca KOMIIeKCbI ypaHa C MaKPOMONeKYNaMH (pOKYIAHTA AOCTATOUHO PacTBOpUMB! B
Boye MIM OOpasyloT ycroiiunBbIe KOMIONALI. OcarxKqaoTca OHM TOAbKO Mp OGpadorkKe BOsbI
koarysaHTOM.

Tlockonbky Janubiii :poKyAHT KaTHOHHOrO TuMAa, TO GEL HcnOmb30BaH KoarynaHT PHKC-
AO, mpH ruaposm3e KOTOporo OGpa3ylOTCA OTPHLATeENbHO 3apwKEHHBIe 30H, YTO CocoOcTByeT
oppeKTHBHOMY BbIAeEHHIO KOMMIeKCOB ypala ¢ (pOKyAHTOM.
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TaGauua 1. DpdekruBHoct OYMCTKN BOI OT ypaHa B 3aBMCHMOCTH OT 1O3bI KATHOHHOTO
(paokyaanta Akpatou-10, Tuna, 103bI KoaryaHTa mp pH=8
 

 

 

 

 

 

 

 

 

 

Coyep>kanue ypana, r/JM> Zlo3a Jo3a

HauasibHoe octarouHoe noxyaayra, Koajuant eee? BM
Mr/siM Mr/ziM

3,3 0,80 5 PUKC-A0 5 76
3,3 0,80 20 5 76
3,3 0,20 30 5 94
353 0,00 5 PUKC-A0 10 100
3,3 0,00 20 10 100
3,3 0,00 30 10 100
10,0 0,00 10 PUKC-A0 10 100
30,0 0,50 10 10 98
50,0 2,35 10 10 94
100,0 8,25 10 10 91
3,0 0,10 5 Al(SO4)3 10 97
3,0 0,00 10 10 100
3,0 0,00 15 10 100
3,0 0,10 20 10 97
3,0 0,00 25 10 100
3,0 0,50 30 10 83
3,0 1,95 5 Al(SO4)3 20 35
3,0 2,35 10 20 22
3,0 1,95 15 20 35
3,0 2,15 20 20 28
3,0 2,15 25 20 28
3,0 2,15 30 20 28
3,3 0,00 5 FeSOq 10 100
3,3 0,00 10 10 100
3:3 0,00 15 10 100
3,3 0,00 20 10 100
3,3 0,00 25 10 100
3,3 0,00 30 10 100
333 0,20 5 FeSO, 20 94
3,3 0,20 10 20 94
3:3 0,00 15 20 100
3,3 0,20 20 20 94
333 0,20 25 20 94
3,3 0,50, 30 20 85
3.8 3,55 5 - - 7
3,8 3,60 10 - 5
3,8 3,35 15 - 12
3,8 3,55 20 = 7
3,8 3,25 25 - 14
3,8 3,25 30 : 14        

Kak Buano v3 Tadnnubl 1, cTeneHb O4nCTKH BOAbI (Z) BO3pacTaeT C YBeMYeHHeM 103bI
KOAaryAHTAa M Mas1O 3aBMCHT OT O3bI (PIOKyIAHTA. OveBMAHO, MHHHMaJIbHOH 103bI (pOKyIAHTAa

AocTaTOUHO, YTOOBI CBA3ATb ypaH B KOMILICKCbI H3-3a HH3KOi HCXOMHOIi KOHUeHTpalHn ypaHa

(=3...5 mr/ame). Tpu RoBbuuleHHM UCXOAHOH KOHWeHTpauMH ypana yo 100 mr/am” npH 2o3e
aoynanra 10 r/aM’, oddexkrHBHoctb OMCTKH HECKONbKO CHHDKaeTCa. Bo3MOxKHO, B jaHHOM
cayyae KOHeHTpallHs (pIOKYAAHTA HeOCTAaTOUHA.
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TIp ucnomp30BaHHH B KayecTBe KoaryAHTa cyibpata asOMMHHA OTMeYeHO CHWKeHHe
oeKTHBHOCTH OYHCTKM C MOBbILEHHeEM 1O3bI KOaryaHTa. BeposTHo, 9TO MOXKHO OObSICHHTS
cuwkennem pH cpesbi mpx razpomu3e Koarynanta. C ypenmuenvem 103bI pH cumxKaetea Gombute,
4TO MPHBOAMT K MOBbILICHHIO MOJOXKHTEAHOrO 3apsAa 301A THAPOKCHa asOMMHMSA, 1,
COOTBETCTBEHHO, K YXY/LIeCHHIO COpOUMH KOMIMIeKca (OKyIAHTAa C ypaHOM Ha rHpoKcHe
aJIOMHHHS.

B cayyae ncnomb30BaHHA cysbiata x%KeNe3a MpoMcXoOAAT NOAOGHHIe Npoueccsi, oOHAKO
opekTHBHOCTb OUNCTKH 3HauMTeTBHO BpIe. [pu 203e KoarysiaHta 10 mr/aM° mpoucxoguT
MOTHOE BbIAeeHHe ypaHa 43 BOLI. Bo3MoxKHO, B 9TOM CAy4ae MpM rHApoN3e xexe3a (IT), pH
CpeAbl H3MeHAeTCA MaJIO, a 30J1b THApOKCHa x%*eNe3a (II) oddeKTHBHO CcopOupyeT KOMMIeEKC
(pilokysHTa C ypaHOM, KpoMe Toro JBYXBaJIeEHTHOe %Kee30 BOCccTaHaBIMBaeT ypaH (VI) c
oOpasopaHHem HepacTBopuMbIX coeqMHeHHii. IIpn GOonbmiMx f03aX KoarysAHTa, BeposTHO,
npoucxogur cHwKeHHe pH cpesbl, YO HECKOKO CHMKAeT IpeKTHBHOCTOUNCTKH.

Pe3ysbTaTbl 10 MCHOMb3OBAaHHIO PAOKYAAHTOB Ha OCHOBE STMXIOPrHAPMHA JIA M3BIeUeHHA
ypana mpesicrapilenbi Ha puc. 1-3.

Z%

100

80

60

40

20

 

30 3
Jl, Mr/aM

Puc.1. Bananne 2o3b1 cbokyanTos ITIOIIM9A(1-3) 4 TOMIMAX (4-8) Ha creneHb
OYMCTKH BOB OT ypaHa NpH 103e KoarysaHToOB: PHKC-A0 0,0mr/am? (1,4) (pH=8,0); 10mr/ane,
pH=8(2,7); pH=4,0 (5); pH=6,0 (6); 20mr/am?; pH=8 (3); Honpak-68 10mr/m°, pH=8,0 (8).

B jaHHom cayyae, Kak M MpH Hcnomb30BaHHN (pAOKynAHTa AKBaToH-10, ncrosb30BaHHe
(prokyisnToe G6e3 KoarysaHTa GbuIO HeapdeKTHBHBIM BCeACTBHE BbICOKOM pacTBOpHMocTH
KOMILIeKCOB ypaHa ¢ (PNOKyAHTAMH B BOE.

Jlyaume pe3ysbratbi ObuIH NOYYeHbI NPH UCHOMb3OBAHHH (.OKYAHTOB C KOarysAHTaMH. B.
OOMIEM OTMe4eHO NMOBbILeHHe XpPeKTHBHOCTH OYHCTKM BOI OT ypaHa npH noBpiuenun pH
cpeabi oT 4 10 8. To MoxkHO OObACHHTH Tem, 4TO NpH PH<7 B Bore NpeoGsaMatoT NOMOXKUTEbHO

3apMKEHHbIe KOMIMIEKCbI ypaHa, KoTOpple caG60  B3aMMoOselicTByYIOT ¢ MOTOXKUTEMBHO
3aps@2KEHHBIMH MOueKysamM (pr0KysAHTOB. [pu pH=8 Gonbuias yacTb KOMMIeKCOB ypaHa MMeeT
OTPHLATeIbHBIC 3apsAMbl, YTO ysIyYINAeT HX B3AHMOseHCTBHE C KATHOHHBIMH (IOKyIAHTaMH. M3
ABYX HCNONb3OBaHHBIX KoarysiaHTOB - PHKC-AO un THospak-68, Gonee oipdexTHBHEIM GpiI0
UcHONb30BaHHe NepBoro KoarylaHTa. B  wWesOM, MpH HCHONb3OBaHMH aHHOl rpynnbt
(PIOKYAAHTOB, SPPEKTHBHOCTh OYHCTKH BOJbI OT ypaHa Gbila OTHOCHTEBHO HEBBICOKO!. TOMbKO B
OTICMBHBIX CHYYAAX, TPH ONTHMAbHBIX COOTHOMICHHAX KOHUeHTpalnit KoarysaHTa M PIOKyIANTA
ObLI AOCTHPHYT BbICOKHH ypoBeHb CTerleHH OUMCTKH.
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L%

100

80

60

40

 

20

5 10 15 20 25 30 3
Alp, Mr/aM

Puc.2. 3aBHCHMOCTb CTeNeHH OYHCTKH BOLI OT ypaHa (Z,%)oT 1O3bl PAOKYIAHTA
TOMM9A-& (Jip) pu 103ax KoarysttTon: PAKC-A0 0,0mr/an?, pH=8(1); 10mr/an?, pH=4,0

(2); pH=6,0 (3); pH=8,0 (4); 20mr/am?, pH=8,0 (5); MonBak-68 10mr/am°; pH=8,0 (6).

Z%

100

80

 

60

 

40

20   0 

5 10 15 20 25 30,
Ap, Mr/aM

Puc.3. 3aBMCHMOCTD CTeMeHM OYNCTKH BOI OT ypaHa (Z,%) OT NO3bI PsoKysaHTa ITA (Jk)

IIpH 103ax KoarysinHToB: PAKC-A0 10,0mr/m°, pH=4,0 (1); pH=6,0 (2); pH=8,0 (3); 20mr/am’,
pH=8,0 (4); Mompak-68, 10mr/ane; pH=8,0(5).

Jly4uiuM cpeyu janHoro psa diokylaNToB Obit doKyssHT MOMM3A-®, Koroppiii npu

pH=8 HM OMTHMaJIbHbIX COOTHOLMICHHAX KOaryJIAHTa HW cbaokyaanta odecneyHBal TOJHY!O ONHCTKY

BOJbI OT COeAMHeHHH ypana. BeposTHo, cyulecrBeHHoe yBesM4YeHHe 9¢ppeKTHBHOCTH OUNCTKH
AaHHbIM (lOKyAHTOM OOycIOBNeHO HaM4YneM (ocdarHbIX pyr B MakpoMosiekys1ax
(pnokyasnta. Vs3pecrno, To ociopopranmyueckne coesnHeHHA opdeKTHBHO OOpa3yloT
KOMII€KCBI C TAKETIMH MeTasIaMH 3a cuéT HMeIoUNNXcs d-op6uTaneii docdopa.

B uesoM, ecm roBoputb O rpyrine MoMMOKCMMpONHAeCHAMHHHDIX (PAOKYAAHTOB, TO MOXKHO
CKa3aTb, YTO OHH JLOCTaTOYHO PHAPOUAbHbL 3a cuéT colepsKaHHs, Hapady C AaMHHHbIMH,

OKCHTpyn B K&KAOM 3BeHe MOMMMepHOl Ler. BeposTHo, 3-34 BbICOKOH rHApO*HIbHOCTH
(PAOKYIAHTOB HX BHIeeHHe H3 BOLI KOAaryIMPOBaHHeM MpOTeKaeT He LOCTATOYHO 9¢pipeKTHBHO,
NOOTOMY B TAIbHEHMMIMX HCCHEAOBAHHAX MCHONL3OBAIM MOMMKATHOHHBIE (hIOKYAAHTHI Ha OCHOBE
nosiMakpHsiamusa - to Zetag-7632 (dpupma «Ciba») 1 CWL-45, CWL-68 (cbupma «Nalko»). Kak
BHAHO H3 TaGAMUbI 2, cbroKynAHT Zetag-7632 Opi ManospdekTHBHBIM Ge3 KOarysAHTa M MpH
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HH3KOH o3e NocseHero. TobKO MIpH W03e KoaryaHTa PAKC-A0 20 Mr/aM? crerienb ouNCTKH
BObI OT ypaHa JocTHra 67 - 88 %.

Ta6smua 2. Bauanne Tuna nu 203bI KoaryaanTa, pH cpeybi Ha CrereHb ONHCTKM BOJbI OT
ypaua c nomoutbio (loKyssHta Zetag-7632, npu pH=8
 

 

 

 

 

       

@noKynaHT Cojepxanue ypana, Tloza Tlo3a
Mr/JIM bnoxyasanta, Koarynaur Koarysanra, 1%

HayaibHoe OcTaTOUHOe Mr/suM? Mr/1Me

Zetag-7632 3,8 3,55 5 - - 7
3,8 5,65 10 - 4
3,8 3,65 15 - 4
3,8 3,60 20 - 5
3,8 3,55 25 = 7
3,8 3,65 30 : 4
3,3 1,33 5 PMKC-A0 10 66
3,3 2,00 10 10 40
3,3 2,33 15 10 30
3,3 2,67 20 10 19
3,3 2,67 25 10 19
33 2,67 30 10 19
3,3 1,00 5 PHKC-A0 20 70
3,3 1,10 10 20 67
333 0,60 15 20 82
3,3, 1,00 20 20 70
3,3 0,50 25 20 85
333 0.40 30 20 88  
 

HeadekTHBHbIM Take GELIO HCMOb30BaHHe (poKysAHTa CWL-68 Ge3 KoaryaHTa HM TIpH
no3e 10mr/am> (raGanua 3). OaHako npn 203e Koaryssauta PAKC-A0 20mr/an? Gpita nocrarnyTa
MpakTHYeCKH MOHaA OYMCTKa BOAbI OT ypaHa.

Ta6smua 3. 3apucumocrh 9=eKTMBHOCTH O4HCTKH BOJbI
(paokyasntom CWL-68 or 203b1 KoarysaHTa PAKC-A0 npu pH=8

OT ypaHa KaTHOHHbIM

 

 

 

 

 

    

Conepokanne ypana, mr/am> Jlo3a Jlosa
(proKkysaHTa, koaryJaHTa, Z,%

Hauyasbuoe ocraTouHoe 3 3
mr/aM Mr/siM

1 2 3 4 5

3,8 3,25 5 - 14

3,8 2,85 10 - 25

3,8 3,05 15 - 20

3,8 2,95 20 - 22

3,8 2,85 25 - 25
3,8 2,50 30. - 24
3,3 2,00 5 10 40
3,3 2,00 10 10 40
3,3 2,80 15 10 15

353 2,67 20 10 19

3,3 2,67 25 10. 19

3,3 2,80 30 10 15  
 

 

Bogai sogoouncui texronoril, Hayxoao-TexHivnl aicri - NeZ(4) - 2014

—p

69



BAK_Block#4_2011.qxd 04.08.2011 15:12 Page 70 2

TpoxospKenne TabsMUbI 3
 

 

      

1 2 3 4 5
33 0,13 5 20 96
333 0,00 10 20 100
3,3 0,00 15 20 100
333 0,00 20 20 100
3,3 0,13 25 20 96
33 0,00 30 20 100
 

TlogoGupie pesyibtatb! ObuiM AOCTHTHYTbI HM NpH HcnOb30BaHHH ¢bioKysaHTa CWL-45
(raOanua 4).

OsekruBHOcTs OYHCTKH B JAaHHOM CYYae MAO 3ABHCHT OT HO3bI (PAOKyAHTA HM BOSpacTaeT
np ysemmuenun pH cpeast or 4 x0 8 HW no3bI Koarynanta PHKC-A0 ¢ 5 a0 20 mr/an’.
IIpumMenenue KoaryaaHta Tompak-68 Opi0 MeHee 9¢ppeKTHBHbIM. BeposTHO, B 2aHHOM ciryyae
yxke Mp HaMMenbueii Ao03e (oKyAAHTa nmpoucxozMT s¢deKTHBHOe cCBASbIBAHHe ypaHa B
KOMILICKCHI C MOMKATHOHUTOM. [Ip yBean4eHHN 103bI KoarysaHTa BOspactaeT IpdpeKTHBHOCTH
BbIAeHeHHA M3 BObI KOMMIeKCOB ypaHa c (pioKynaHTamu. Menputan 2cdekTuBHocTb npn
uicnonb30BaHHM KoaryasnTa [onpak-68 oGycuopneHa TeM, 4YTO 300M rH~pOKcHya asOMHHus,
OOpasyiollvecd MPH FHAPONM3e OKCHXNOPHAOB aJIOMHHMA, 3apsxKCHDI MOMOKHTETbHO, TO
yxyalllaer Ha UX TOBepXHOCTH COpOUHIO NOMKATHOHMTOB.

TaOauua 4. Bananue Tuna nu 203bI KoarysaHTa, pH cpeybi Ha CreneHb OYNCTKH BObI OT
pata c NoMoMbIO PloKysaHTa CWL-45
 

 

 

 

 

 

         
 

 

Cogep»kanne ypana, Jlo3a Jlo3a

Mr/JiM (paokyasuta, Koaryasur koarynanta, pH Z,%
HayasbHoe ocTarouHoe Mr/JM Mr/suM

1 2 3 4 5 6 7
3,8 3,25 5 - - 8,0 14
3,8 2,85 10 - 8,0 25
3,8 3,05 15 - 8,0 20
3,8 2,95 20 - 8,0 22
3,8 2,85 25 - 8.0 25
3,8 2,50 30 : 8,0 34
3,8 1,60 5 PMKC-A0 10 4,0 58
3,8 1,00 10 10 4,0 74
3,8 0,80 15 10 4,0 79
3,8 0,60 20 10 4,0 84
3,8 1,30 25 10 4,0 66
3.8 1,60 30 10 4,0 58
3,8 0,80 5 PHKC-AO 10 6,0 79
3,8 0,80 10 10 6,0 79
3,8 0,60 15 10 6,0 84
3,8 0,50 20 10 6,0 87
3,8 0,50 25 10 6,0 87
3,8 1,00 30 10 6,0 74
3,3 0,33 5 PHKC-A0 10 8,0 90
3,3 0,33 10 10 8,0 90
3,3 0,33 15 10 8,0 90
3,3 0,33 20 10 8.0 90
3,3 0,33 25 10 8,0 90
3,3 0,67 30 10 8,0 80
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TlpoxosKenne TabsMUbI 4
 

 

 

 

         

1 2 3 4 5 6 7
3,3 0,90 5 PHKC-A0 5 8,0 3
3,3 1,10 10 5 8,0 67
3,3 1,00 15 5 8,0 70
333 1,40 20 5 8,0 58
333. 0,64 25 5 8,0 81
3,3 1,10 30 5 8,0 67
3,3 0,00 5 PHKC-A0 20 8,0 100
3,3 0,00 10 20 8,0 100
3,3 0,00 15 20 8,0 100
3:33 0,00 20 20 8,0 100
3,3 0,00 25 20 8,0 100
3,3 0,00 30 20 8,0 100
3,4 1,45 5: Tospak-68 10 8,0 57
34 1,20 10 10 8,0 65
3,4 1,20 15 10 8,0 65
3,4 1,10 20 10 8,0 68
3,4 1,00 25 10 8,0 71
3.4 1,10 30 10 8,0 68

Boisoabi
B pe3ysibrare MpoBeAEHHbIX HCCACAOBAHHIi MO OUCHKe S:PeKTHBHOCTH OYMCTKH BOI OT

ypala KaTHOHHBIMH, ¢b1OKysIAHTaMH M KoarysAHTaMn:
1. TlokasaHo, 4TO KaTHOHHbIC (AOKYAAHTHI BCNeACTBME BbICOKOI PacTBOpHMOCcTH UX

KOMMI€KCOB C ypaHOM B BOZe ManospeKTHBHbI MIpH OYHCTKe BOI OT ypaHa Ge3 MpHMeHeHHA
KOaryAAHTOB AIA OCAKCHHA KOMILIEKCOB.

2. YeraHoBseHo, YO KaTHOHHbI (poKynAHT AkBaToH-10 oGecre4nBaer MosHy!O OMHCTKY

BOAbl OT ypaHa Mp COBMECTHOM MCHONb30BAHMH C KOAaryAAHTAaMH Tp ONTHMAaNbHBIX
COOTHOMEHMAX peareHToB.

3. Onpeneneno B3aHMHOe BIMAHMe KATHOHHBIX PAOKYIAHTOB HA OCHOBE
MOAMOKCHMpONHAeHaMHHOB HM KoarynantTos, pH cpenbr Ha d:p(eKTHBHOCTh OYHCTKM BOLbI OT
ypana. Iloka3aHo, ¥ro cTemeHb O4MCTKH BO3pacTaeT C MoBbILIcHHeM pH or 4 10 8 npu BbIGpaHHBIXx
mo3ax pearentos. JIyuumme pesyibtTarbl nowyyeHbI MpH UcMOsb30BaHHH choccbopmsIMpoBaHHOrO
(PIOKYAAHTA TPH ONTHMAAbHBIX COOTHOMICHHAX peareHToB.

4. Yeranosneno, uTo apieKTHBHOCTb OYHCTKH BOAbI OT ypaHa KaTHOHHBIMH (bnoKynAHTaMn
CWL-45, CWL-68, Zetag-7632 u Touumun-CK B KOMMO3HUHH C KOaryIAHTOM MasIO 3aBHCHT OT

AO3bI PAOKYIAHTA M BOSPacTaeT C YBEIMYCHMEM NO3bI KOary.AHTA.

OUMWEHHSA WAXTHHX BOX BL YPAHY 3A JOMOMOTLOI KATIOHHHX
@®JOKYJLAHTIB

10.A.Omesbuyk', E.B.PyaKosepKa’, M.J1.omeas?

1 —Cepacronospepknii Hanionasbunii yHiBepcurer szepHoi eneprii Ta MpoMMcsOBOCTI
2 — Hautionanpunii Texniunnii ynisepenter Y«painu "KTII", m. Kuis

e-mail: ruda_lena@mail.ru

Y pobomi nposedeno oyinky edexmuenocmi ounyenna 6odu eid ypany Kamionnumu

paokynanmamu i Koazynanmamu, maxumu Ak PIKC-AO, Toneak-68, cyneqam anominiro, cyaedam

saniza (II), Bueweno npoyecu ouuyenna ypan-emMicmnux waxmuux 600 6 zanexcHocmi Bid muny i

0o3u peaeenmyi Koaeylanmy, eusHayeno eniue pH cepedosmya ua edmexmuenicme ouuwyenna
600u 6i0 ypany, pospobeni yMoeu OOCAZHeHHA NOBHOZO OUULYeHHA BOOU Bid OOMimOKypaHy.

 

Bogai sogoouncui texronoril, Hayxoao-TexHivnl aicri - NeZ(4) - 2014 71

—p



BAK_Block#4_2011.qxd 04.08.2011 15:12 Page 72 2

Kuiouoei caoea: Kamionni dbaoxyaanmu, Koaeyaanmu, pH, ypan-emicmui waxmui 6oou.

CLEANING OF MINE WATERS FROM URANIUM WITH THE HELP OF CATIONIC
FLOCCULANTS

U. Omelchuk', E. Rudkovskaya ', N. Gomelya’,
1 — Sevastopolnational university of nuclear energy andindustry

2 — Nationaltechnical university of Ukraine "KPI", Kiev

e-mail: ruda_lena@mail.ru

In work the estimation of the efficiency of water purification from uranium cationic
flocculants and coagulants such as RIKS-A0, Polvak-68, aluminium sulphate, ferrous sulphate (11).
The processes ofuranium-containing cleaning ofmine waters depending onthe type and dose of
flocculants and coagulant, the effect ofthe Ph of the medium onefficiency ofpurification of water
from uranium, developedterms ofachievingfull of water purification from impurities ofuranium.

Keywords: cationicflocculants, coagulants, Ph, containing mine water.
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