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BseneaHe 

B rrocnenHHe ronhl sorrpocaM rronyqeHHR H BhlneneHHR naoTorroB ueaHR 

ITOCBRU19H ps:rn pa6oT. 

QqeBHUH0 1 9TO CBR3aHO rnaBHbiM o6pa30M C rrpo6neMOH H3BneqeHHR Ue-

3HR H3 rrpo~yKTOB neneHHR 1 ITOCKOnhKY ao 90% aKTHBHOCTH B HHX rrpHHaane*HT 

HaoTorraM ueanR/1,21. 

J13B9CTH0 1 qTQ 9TH aaaaqH pelllaiOTCII piiUOM M9TOUOB 1 H3 KOTOpbiX cneayeT 

OTM9TMTh MOHHbiH OOM9H 1 OCa*aeHHe TpyaHopaCTBOpMMbiX C09UMH9HHH1 COOCB*

aeHHe C H9H30TOITHbiMH HOCHTenRMH 1 a TaK*9 9KCTpaKUHIO U93HR H3 BOUHbiX 

pacTBopoa/3-161. OaHaKo, HaM Ka*eTcs:r, qTo 9KCTpaKUHOHHOMY rrpoueccy see 

*e yaenReTCII H9UOCTaToqHQ 6onhlll09 BHHMaHH9 1 XOTR ITO cpaBH9HHIO 8 apyrH

MH MeTonaMH OH o6naaaeT 6onee BhlCOKOH H30HpaTenbHOH CITOCOOHOCTbiD 

u 9KcrrpeccHOCThiO. B paHee orry6nHKOBBHHoM: pa6oTe 6hlna rroKaaaHa rrpMHUHITH

anhHaR B03MO*HOCTb rronyqeHHII KOHU9HTpHpOBaHHbiX paCTBOpOB U93HII 093 

HOCHTens:r C HCITOnb30BaHHeM 9KCTpBKUHOHHOH H ocaaoqHQH XpOMaTorpaifJHH·/15/. 

HacTOIIlllaR pa6oTa rrposoannacb HaMH c uenhiD aeTanbHoM: paapa6oTKH MeTo

aos, KOT0pbl9 IT03BOnHliH rronyqHTb KOHU9HTpHpOBaHHbi9 paCTBOpbl Ue3HR 093 

HOCHTenR H C HOCHTeneM rrpH BhlaeneHHH ero H3 pRaa o6nyqeHHhlX MHllleHeA: 

MeTannHqecKoro rrannaaHR, cynh¢Hnos onoaa H KaUMHs:r, 6poMnna ueaHs:r H aa

KHCH OKHCH ypaHa. 
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3KcrrepHMeHTanhHag qacTh 

06ny'!eHI!e BbilUeyK8381!HbiX M11TepH8JIOB OCylUeCTBnsinOCb H8 BHyTpeHHeM 

nyqKe 300-CaHTHMeTpO~Of'O yCKOpHTeJIH MHOf'038pHAHblX HOHOB fla60p8TOpHH 

HnepHbiX peaKuHil: Ol1Hl1 HOHaMH HeoHa, aproHa, yrnepona. 

l13Blle'!eHHe M8Kpo- H MHKpOKOJIH'!8CTB Ue3HH !13 o6ny'!eHHbiX MHlUeHeil: 

npOH3BOAHliOCb C nOMOillbiD H8H6onee cneuH$H'!eCKHX MeTOAOB1 T8KHX1 K8K 

H30MOpqlHoe COOC8:>K/leHHe C KpeMHeBOllb$paMOBOH /lHf'eTeponOJIHKHCJIOTOH H no

cnenyromeil: ero 8KcTpaKuHeil: TeTpa$eHHJI6opaToM B HHTpo6eHson. B npouecce 

HAepHbiX peaKUHil: B pe3yJibT8Te B38HMOAeHCTBHH HaneT8JOlUeil: '!8CTHUbl C Ma

TepH8liOM MHil!eHH o6pa3yJOTCH 6JIH3KHe no XHM!I'18CKHM CBOil:CTB8M 8JieMeHTbl 0 

TaKHe, KaK py6HnHil:, panHil:, KOTOpbie Heo6xonHMo oTnenHTh. C ::noil: uenhro 

rrpOBO/lHliHCb npenBapHT8JibHhle OnhlThl no onpeneneHHID CTeneHH O'!HCTKH ue-

3HSI c panHoaKTHBHbiMH H30TorraMH 
86 Rb , 134 Cs , 224 Ra , KoTopbie 

noKa38liH, 'ITO Ha CT8/lllH COOC8:>K/leHHSI Ue3HH C Kp8MH8BOllb$paMOBDil: KHCliOTOH 

cTeneHb O'!HCTKH 134 Cs oT 86 Rb cocTaBnSieT BennqnHy "' 102. 3ToT pesynh

TaT xoporuo cornacyeTcH c naHHbiMH Xail:na/17/. PanHH npH sToil: orrepaUHH 

COOC8:>K/18eTCSI He 6onee 3%. KpoMe TOf'0 0 H8MH 6binO YCT8HOBlleHo, 'ITO B AH

H8Mli'!8CKHX ycnOBHHX XOpOil!O 8KCTparn:py!OTCH py6HAHH 11 pannil: ( "' 100%) • 

Cne[IOB8TeJibH0 0 MeTOA pacrrpeneJIHTenbHOH XpOM8TOrpa$HH MO:>KHO HCITOJib30BBTb 

TaK:>Ke AJIH KOHUeHTpaUHH py6HAHH H pa/lHH. B npoBoAHMbiX onhiTax 8KCTpaK

UHH p~l!H nO[I8BJIHJI8Cb BBe[leHl!eM 1%-HOf'O p8CTBOpa COJIH 8TliJieHAH8MIIH

TeTpayKCyCHOil: KHCJIOThl. Py6HAllil: OTAeJIHliCH xpOM8TOrpa$H'I8CKliM M8TOAOM 

llliH C noMOillbiO nepeOC8:>K[IeHHH U83HH C Kp8MH8BOJib$paMOBOH KHCliOTOil:/4-8/. 

CTeneHb O'!HCTKH U83llH OT ApyrHX npoayKTOB HAepHblX peaKUHil: COCT8BJIHJI8 
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llpH Bbi[I8ll8HHH MaKpOKOJIHqeCTB U83HH H onpeneneHHH ero a6COJIIOTHOf'O 

Bb!XO):la He06XOAHMO 6biJIO H8HTH "KpHTH'!8CKHil:" o6b~M H OIITHM3llbHbl8 

napaMBTphl pa6oqeil: KOJIOHKH AliH A8HHOf'O KOHKpeTHOf'O CJIY'!8Ho 

l10B8[18HH8 B81U8CTBa B pacnpenenHT8llbHOH XpOM3TOrpa$HH OnHChlB38TCH 

ypaBHeHHeM/18/ 

m = f( c ) 

rae m - Bee 8KCTparHpoBaHHoro uesHSI B pacqeTe Ha 1 r Si 0 2 C - KOH-

ll"HTpaUH.H U83HH B p8CTBOpe ( MOJib/Mn) • 
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B onhiTax n:cnOJib30Banc.H pacTBop ue3HH c KoHueHTpauHeil: 0,015 M H 

Q
1
QQ8M

1 
KOTOpb!H nporrycKaJICH qepe3 KOJIOHKY )lHaMeTpOM 8 MM1 Bb!COTOil: 

50 MM, coaep:>KamyJO 0,5 r CHJIHKOHHpoBaHaoro CHJIHKarenH MapKH KCK-2 c sep

aeHHeM 6() /l 

CHcTeMa HaCbitUanacb ue3HeM rrpH nponycKanHH qepes KOJIOHKY 0,008M 

paCTBOpa ue3HH B 06beMe 7,0 MJI H npH nporryCK8HllH 3,5 MJI C KOHUeHTpa

UHeil: 0,0 15M. 

"'Kpn:Tn:qecKaH" BeJIH'!HHa f( c) I c 

THBHoro H30Torra 
134 Cs . Ha pHc. 

onpenen.Hnacb c noMombJO panHoaK

npHBeaeHw BhlXOAHhl8 KpHBhle Ue3HH 

npH 8KCTpaKUHH ero B8COBblX KOJIHqeCTB. 

TaKHM o6pa30M1 sKcnepHMeHTBJibHO 6biJIO ycTaHoBneHo, qTo Ha 0,5 r 

CHJIHKareJIH ynep:>KHBaeTC.H 0, 250 r HHTpo6eH30JI81 B KOTOpblH 8KCTparHpyeTCSI 

0,0094 r Ue3H.H 1 qTo BIIOJIHe YAOBJieTBOpHJIO Tpe60B8HHS!M A8HH0f'O OIIblT8 1 

rae Bee ue3HS! B MnmeHH Cs Br He rrpeBbiillan 0,009 r. 0Tcroaa MO:>KHO 

onpeaeJIHTb eMKOCTb CHJIHKareliH1 KOTOpaH 6yneT paBH8 0,14 Mf'-8KB 
133

Cs 

Ha rpaMM Si 0 2 

MeTO/lHKa 

06pa60TK8 o6ny'!BHHhlX Ml!llleHeA npOBO[IHJIBCb cneayJOWHM o6pa30M: CJIOA 

BemeCTBa M8X8HHqeCKH CHHM8JICH C ITOilJIO:>KKH. BemeCTBO paCTBOpH110Cb B 3 Mil 
I 

KOHUeHTpHpOBBHHOA COliHHOA KHCJIOTbl C )l068BJieHHeM He60llbillHX KOJIH'!eCTB 

asoTHoA KHCJIOTw. B cnyqae o6pa6oTKH cynh$Hna onoBa nocne pacTBopeHHS! 

npoBonn:ncH c6poc rn:npooKHCH onoBa. 3aTeM pacTBop ynapn:BancH nocyxa. 

llpH nonyqeHHH pa[IH08KTHBHbiX H30TOnOB Ue3HH H3 6poMHA8 Ue3HH onepaUHH 

ynapHB8HHH He npOBO/lHJI8Cb. Oca)lOK p8CTBOp51JIH 10 MJI KOHUeHTpHpOB8HHOA 

COJIHHOA KHCJIOTbl 1 H8CbiilleHHOH XJIOpHCTblM BOAOpO)lOM 0 H npOH3BO/lHJIOCb 

COOC8:>K[IeHHe ll30TOnOB Ue3H51 C KpeMHeBOJib$paMOBOH KHCliOTOil:, KOTOpaS! 

BHOCHJI8Cb 38 HeCKOllbKO npHeMoB. llonyqeHHblH OC8/lOK OT[Iell51JlC51 ueHTpH

$yrHpOB8HUeM1 npoMI,IBaJICH KOHUBHTpnpoBaHHOI1 conHHoA KucnoToil: ( KOHU • HCI 

npH t = 5°C) [IJI51 yaaneHH51 CJie/lOB MaTepH8JI8 MHil!eHH. 
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C ITOBepXHOCTH KpeMHeBOJlbljJpaMOBOtf KHCJlOThl TIIIaTeJlbHO yJlaJTSIJlaCb 

COJlSIHaSI KIICJlOTa, W OCaJlOK paCTBOpSIJTCSI B JliiCTIIJlJTIIpoBaHHOH BOlle, PaCTBOp 

rroniiiena'iHBancst HaCbiTUeHHbiM pacTBopoM 6opaTa HaTpHSI nnn Na OH 

/lO pH "' 9, rrocne -qero rrporrycKaJTCSI 'i2pe3 8KCTpaKUHOHHYIO KOJIOHKY CO 

cKopocTbiO 0,2 MJIIMHH, Ue3HI Konn-qecTBeHHo aKcTparnpoBancst (• 100%) 

B HIITpo6eH30J1 0 a KpeMHeBOJibljJpaMOBaSI KHCJIOTa rrpOXOJlHJ18 -qepe3 KOJlOHKy, 

He BJIHAR Ha 8KCTp8KUHIO, 

ilnR IIOJIHOrO ynaneHl!R KpeMHeBOJlbljJpaMOBOH KliCJlOTbl KOJIOHKY JlOITOJl

HIITeJibHO ITpOMb!B8Jlll llBYMR CB060JlHblMII 06'beM8MII B0Jlbl 0 H8CbiUieHHOH HIITpo-

6eH30JIOM B COOTHOIIIeHIIII ( 1:2) COOTBeTCTBeHHO, Ha piiC, 2 IIpiiBeneHhl Kpli

Bhie 8JIIOI1pOB8HHSI ue3l!SI 0 ITOJly'leHHbie ITpH Bbii]eJieHl!H ero I13 o6Jiy'ieHHOI'O 

ypaHa II 6pOMHJla Ue3HSI, 

B ljJIIHane ue3MI oca~nancR B Bnne TeTpaljJeHIIn6opaTa ue3IIR, XIIMII'Iec

KIIH Bh!XOJl ero COCTaBJIRJl • 80%, 

BpeMR BbiJleneHHR pannoaKTIIBHbiX II30TorroB ue3IIR Mo~eT 6biTb pa3nli'I

HbiM: ITpH ITOJiy'leHl!H ero 6e3 HOCl!TeJTSI 3aTpa'll!B8J10Cb • 40 MHHyT, a IIpH 

orrpeaeneHHH a6coniOTHoro Bhlxona ue3HSI - oKono 2 qacoB, B HeKoTophlX 

cnyqaRX BbiAeneHHe H30TOITOB ue3l!SI Il3 OCKOJIKOB aeneHl!SI ypaHa, o6nyqeH

HOI'O TR~eJlb!Mll liOHaMll, OCyiiieCTBJISIJlOCb MeTOJlOM OCaJlO'lHOI XpOMaTorpa

ljJHH Ha HeCHJlliKOHllpOBaHHOM Cl!Jll!Karene, 

Uocne paCTBOpeHl!R OKl!Cll ypaHa ll Jl06aBneHHSI HeKOTOpb!X HOCl!Tenel 

rrpeaBapHT8JibHO IIpOH3BOJlHJ10Cb BbiJleneHl!e ljJTOpiiJlOB peJlK03eMeJlbHbiX II aK

Tl!HliJlHblX aneMeHTOB, BbiJleneHne cynbljJaTa 6apnst ( Ra) , MeTannn-qecKoro 

Tennypa ( 8e) . <l>IIJibTpaT ~e ITOJlllleJ18'liiB8JlCR aMMII8KOM, II ITpOB:lJliiJIOCb OCa~

JleHl!e rnnpooKHCll ypaHa, KOTopaSI oT6pacwBanacb, PacTBop, conep~aiiiHI 

ue3IIn, ITepeO'IIIUiancR c6pocoM aa rnnpoOKIICII ~ene3a npyriiX ITponyKTOB nene

HIIR, 3Ta OITepaUIISI ITOBTOpSIJ18Cb HeCKOJibKO pa3, ITOCne qero UieJIO'IHOH paCTBOp 

B o6'beMe 5 Mn ITpoiTycKancR qepe3 KonoHKY c cnniiKareneM ~1apKI1 KCK-2 60 11· 

CKopocTb rrpoxo~aeHIISI pacTBopa cocT!'lBnSina 0,2 MJTIMMH. KonoaKa norron

HIITenbno ITpOMbiBanacb llBYMR CB060JlHbiMH o6'beMaMII JlliCTliJIJTIIpOBaHHOfi BO

/lbl, llecop6unR ue3IISI ocyiiieCTBnRnacb 2MHCI. BpeMR Bbi/leneHMSI pannoaK

TliBHoro ue3IIR COCTaBJISIJlO OKOJIO qaca, XHMH'ieCKHH Bb!XO/l Ue3IISI • 50%, 

MeTOJliiKa rroaroTOBKH 9KCTpaKUIIOHHo-xpoMaTorpaljJIIqecKon II ocaaoqnon 

KOJTOHOK ITOJlp06HO OITHC8Ha B pa6oTe/15/, 
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MeTog H3MepeHHH H wgeHTH$HK8UHH H30TorroB ue3HH 

HaeHTIIIjJHKaUHSI H3oTorroB ue3HR ITpOI13BO/lHnacb ITo ITepiiony ITonypacrra-

na 11 aHeprnn y -KBaHTOB Ha Ge(Li) y-crreKTpoMeTpe ( c pa3peiiieHHeM 

5 K8B 119/, a TaK~e Ha Si( Li) {3 - crreKTpoMeTpe, 

Ha pnc, 3 rrpnBeJleH crreKTp y -ny-qefi H30TOITOB ue3nst, ITonyqeHHbiX 

B pe3yJTbTaTe neneHHSI ypaHa, o6ny'leHHOI'O ycKopeHHb!MH HOHaMll HeoHa 

238U( 22 Ne, f ) CorrocTaBneHHe orrpenensteMbiX BenH'iHH, rrepnonoB 

rronypacrra. ' ll 8Heprl!H y -nyqefi H30TOITOB Ue3HSI 1 C T86JIII'lHbiMH 3Haqe

HHSIMH/2Q/ aaeT HaM rrpaBO ITpHITHCaTb l!X CJieJlyiOli!liM H30TOIIaM: 

t27Cs , t29Cs, I32Cs , t34 Cs, 136 Cs . 

OTcyTcTBHe B ciTeKTpe apyriix y - nyqetf CBIIJleTenbCTByeT o paanoxnMH -

qeCKOH 'lliCTOTe CHHTe3HpyeMbiX rrperrapaTOB, 

H3oTOIIbi ue3HR 1 rronyqeHHbie MeTO/lOM ocanoqaon xpoMaTorpaljJIIn 1 l!JleH

TIIIjJHUllpOBaJIHCb ITO rrepiiO/lY ITOJiypaciTal]a ITyTeM H3MepeHIISI p8/lHOaKTIIBHOrO 

rrperrapaTa aa c'leT'll!Ke MCT -17, UpH pa3no~eHHll cyM:v~apHol KpHBOH ue3IIR 

6wnn orrpeneneHw cneayiOIIIHe Il3oTorrw: 

t27Cs(TY.. 

t29Cs (TY.. 

tazcs ( T,,., 

BbiBOf{bi 

l, DoKa3aHa B03MOmHoCTb rronyqaTb KOHUeHTpHpoBaHHhle pacTBOphl 

ue3l!R B He60JiblllliX 06'beM8X C HOCHTeneM H 6e3 HOCHTeJISI, 

2, Dpeano~eHHaR MeTO/ll!Ka ITpnroaHa JlJIR ITpHroToBneHHR y -HCTO'lHH

KOB ue3l!R C BhlCOKOH yaenbHOH aKTHBHOCTbiO, 
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0 10 f{c}jc H/1. 

Puc. I. BI>IXO!lliLie l<fliiFihle np11 3KcTpBKUHH aecoBhiX KOJill4ecTB ueaHSJ B IU!Ha

~lll';ecKnx ycnoRHSJX. f( c),' c - o6beM pn6o4<~ro pacTsopn ueanH 
1 

ll[l0Il,'i1U8Hl!OJ'O 48pea KOJIOHKy ( Mll.),C ,'c
0 

- % C'll(CTp.ll<UH5l U831IH 

F1 OTflOCHTeJJbHI>lX 8/li!HIIuDXo Co, C - KOHU8HTj)llll115l U831!H COOTBeT-

CTBE?HHO B IIOCTYIIr'1Kl!t(eM H B!>!TeKnHJIUeM pi!C'TBorax. 
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