
OS'LED.HHEHHblti 
HHCTHTYT 
.R.QEPHbiX 

HCCnE.QOBAHHA 

.nrcsaa. 
12 • 4493 

H.1JanKeBH'I., K.A.raspHJios, H.MHKyJI&CKH , 

OM Cas HI<, 3.WerJioBCKH 

3KCTPAKUHH HEKOTOPYX PE~K03EMEnbHYX 

H TPAHCYPAHOBWX lnEMEHTOB B CMCTEME 

T~AB - 3JIEKTPOJIHTW 



12 . 4493 

s.qanKeBHq*, K.A.raspHJIOB, H.MHKyJibCKH**, 

OM CaH HK, 3.WerJioBcKH** 

3KCTPAKIU1H HEKOTOPiiX PE,lJ,K03EMEJibHiiX 

H TPAHCYPAHOBHX liTEMEHTOB B CHCTEME 

T ,l(BAB - 3JIEKTPOJIHTH 

Hanpaeneao B 'Pa~HOXHMHID • 

* Hrenno.acKall jaaeepcaTeT, Kaljlenpii.' o5me11' XHMHH, KpaKoe. 

** HHCTHTyT a.oepaoi! ljlaaHKH, KpaKoe. 



BaegeHHe 

Kax aasecTHO, B nocneaHHe I"Ollhl B 9KCTpaKUHOHHbiX npolieccax, CBR-

38HHb!X C Bbl)leneHH9M pa3nH"'HblX aneMeHTOB, ll1Hp0K09 npHM9H9HH9 nonyqa-

nH BbiCOKOMOneKynSipHbl9 SMHHbl H, B "'SCTHOCTH, "19TB9pTH"'Hbl9 8MMOHH9Bbl9 

/1-9/ 
OCHOBSHHSI • t.{eTB9pTH"'Hbl9 8MHHbl 0 KSK Opi"SHH"'9CKH9 aneKTpOnHTbl 0 

SIBnSIJOTCSl KSTHOHHblMH noaepXHOCTHO-SKTHBHblMH B9lli9CTBSMH H MOI"yT HC

nonb30B8TbCSl B K8"19CTB9 1KHllKHX HOH006M9HHHKOB. HapRllY C Bb!COKOii 

9KCTpaKUHOHHOii cnoco6HOCTbiO OHH 6onee ycTOft"'HBhl K pallHSUHOHHOMY B03-

aeil:CTBHIO H I"HllpOnH3Y, "19M, HanpHMep, $oc$opHOOpi"SHH"'9CKH9 C09llHH9HHSlo 

3TO B 3HS"'HTenbHOil: CTeneHH H npeaonpeaenHnO HX npHM9H9HH9 B SlllepHOil: 

XHMHH H TeXHOnOI"Ha He TOnbKO npH nepepa6oTK9 Slll9pHOI"O TOnnHBS, HO H 

npH Bbl)leneHHH 3HS"'HTenbHblX KOnH"19CTB Tp8HCnnyTOHH9BblX aneMeHTOB. 

EcTeCTB9HHO, "'TO 9TH CBOftCTBS "19TBepTH"'HblX SMHHOB MOI"YT 6hiTb 

ycnelliHO HCITOnb30B8Hbl H B p8llHOXHMH"19CKHX HCCnellOBSHHSIX, CBSl38HHbiX 

C nepepa60TKOil: o6ny"'eHHbiX TSl1K9nbiMH MHOI"038pSlllHbiMH HOHSMH MHllleHeii 

H3 Th , U , Np , Pu , Am ana nonyqeHHeM o6paauos 9THX aneMeHTOB 

C BbiCOKOil: CTeneHb!O "'HCTOTbl. 

HaM npellCTaBnMOCb HHTepeCHbiM HCCnellOBSTb 9KCTp8KUHOHHhle CBOil:

CTBa H9KOTOpblX pellK039M9nbHblX H SKTHHHllHblX aneMeHTOB TpHll0ll9UHn6y~ 

THnSMMOHH9BbiM 6pOMHllOM (TDoAo) H3 paanH"'HblX H90pi"aHH"'9CKHX aneK-
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TpOnHTOB, TnBAE CHHTe3HpOB8H BITepBbie JlOKTOpOM .H,YanKeBH'leM B .Hren

nOHCKOM YHHB9pCHT9T9 HB K8~9Jlpe 06~eA XHMHH, 

3KCITepHMeHTBnbHag 'IBCTb 

B K8'19CTBe 00~9KTOB HCCne}lOBBHHg HCITOnb30B8nHCb cne}lyromHe pa-

144 Ce 147 155 160 233 137 
llHOBKTHBHbie H30TOITbi: , Pm , Eu , Th , U , Np 
239 241 244 

Pu , Am , Cm • Np (VI) H Pu( VI) nony'leHb1 OKHCneHHeM HX n g-

TH- H 'l9TbipeXBaneHTHOA ~OpMbl COOTBeTCTByiDmHMH OKHCnHTengMH, 

XpoMaTorpaliJH'leCKH 'lHCThiA TPHilOJleuunoyTHnaMMOHHeBhiA 6poMHil 

paCTBOpgncg B ilHXnOp3T8He, 3KCTp8KUHg U , Np , Pu H3 congHo-

KHCnhiX cpell (oT O,lM llO 10M) npoaonHnacb 0,05M pacTaopoM TnBAB, 

a TpexaaneHTHbiX naHTBHHJlOB H aKTHHHJlOB - 0,2M paCTBOpOM TnBAB H3 

aaoTHOKHCnhiX nHTHeBbiX pacTBopoa ( OT 0,1 M llO 8M) npH nocTogHaoA KOH

ueHTpaUHH HNO 3 , paBHOA 0,01 M. OnbiTbi npoBOJlHnHCb rrpH KOMHaTHoA TeM

nepaType B KOHH'leCKHX CTeKngHHbiX ITpOOHpKaX C npHTepTOH npOOKOH, 06-

mHA OO~eM 3KCTp8KUHOHHOH CHCT9Mbl COCTBBngn 2 Mn, CoOTHOlli9HHe ~83 

1:1. DepeMelliHBBHHe pacTBopa npOH3BOJlHnOCb B Te'leHHe 30 MHH, nocne 

paccnaHBBHHg H3 K8)KJl0H ~83bl TpOeKpaTHO OTOHpanHCb anHKBOTHbie 'lBCTH 

paCTBOpa (0, 1 Mn) H nocne HX BbiCYlliHBBHHg npOH3BOJlHnHCb COOTBeTCTByro

mHe PBilHOMeTpH'l9CKHe H3MepeHHg, nepell HB'lanoM Ollb!TOB ObinO HaA}leHo 

OITTHMBnbHOe 3H8'19HHe BpeMeHH, HeOOXOilHMOe Jlng ilOCTH)I{9HHg nonHero 

paBHOB9CHg B 3KCTpaKUHOHHOH CHCTeMe, 

Ha pHc, 1 npeJlCTaaneHa 3BBHCHMOCTb Koa~~HUHeHTOB pacnpeJleneHHg 
233 

U oT apeMeHH npH ero aKcTpaKUHH 0,05 M pacTaopoM TnBAB H3 6M 

pacTaopa HCI • KaK BHilHO, nonHoe paaHoaecHe llOCTHraeTcg B Te'leHHe 

25 MHHyT, 

Bbillle y)l{e OTMe'lanOCb, 'ITO COnH '19TBepTH'IHbiX 8MMOHH9BbiX OCHOBa

HHA gangroTcg )I{HJlKHMH 8HHOHOOOM9HHHK8MH , DoaTOMy Jlng H3Bne'leHHg 
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233 
PHc,1, 3aaHCHMOCTb Koa~~HuHeHTOB pacnpeJleneHHg U oT apeMeHH 

npH 3KCTp8KUHH 0,05M paCTBOpOM T nBAB H3 6M paCTBOpa H CI. 
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aeopraHHqecKHX cone~ MeTannoa aMHH8MH HeooxoaHMo oopaaoaaaHe aHH

OHHbiX KOMITneKCOB. 0TC!Oil8 cnellyeT, qTQ K09<lJ<iJHUHeHT pacrrpelleneHHSI ll8H

HOI"O HOH8 MeTanna OylleT, B OCHOBHOM, orrpellenSITbCSI ero CIIOCOOHOCTb!O 

o6pa30BhiB8Tb aHHOHhi. B oomeM cnyqae rrpouecc 9KCTpaKUHH aMHH8MH H3 

conSIHOKHCnhiX paCTBOpOB MO*HO rrpellCT8BHTb B BHile ypaaHeHHSI 

-(m-n) 
(m-n)R 4 NO opr. +MeCim :(R4 N)m-n MeCim + (m-n)CI 80a.• 

I"lle m - q~:~cno HOHOB Xnopa B KOMIIneKCHOM 8HHOHe, n - BaneHTHOCTb 

ll8HHOI"O aneMeHTa. 

Ha pHc. 2 rrpellcTaaneaa aaaHCHMOCTb Koa<lJ<iJHuHeHTOB pacnpelleneHHSI 

(D) 
. 2+ 2+ 2 + 

llnSI mecTHaaneHTHhiX <iJopM UO 2 , Np0 2 , PuO 2 , a TaK*e llnSI 

Pu 4+ B 38BHCHMOCTH OT KOHUeHTpaUHH COnSIHO~ KHCnOThl. l13 pHCYHK8 BHil-

HO, qTQ K09<iJ<lJHUHeHTbl pacrrpelleneHHSI 9THX aneMeHTOB B CnaOhlX COnSIHQ-

KHCnhiX paCTBOpax llOBOnbHO MBnbl H pe3KO B03p8CT810T rrpH yaenHqeHHH 

KOHUeHTp8UHH {ICJ 

HCI 

, ll0CTHI"8SI CBOero M8KCHM8nbHOI"O 3HaqeHHSI B 5M 

/10-12/ 
XopBHU c COTPYilHHKaMH ycTaHOBHnH, qTo TpexaaneHTHhie pell-

K03eM&JJbHble H TpaHCypaHOBhle aneMeHTbl rrpaKTHqeCKH He 9KCTpai"Hpy!OTCSI 

H3 paCTBOpOB HeopraHHqeCKHX KHCnOT. 3TH aneMeHTbl MOI"YT 9KCTparupo-

B8TbCSI qeTBepTHqHbiMH 8MHH8MH H3 paCTBOpOB CHnbHblX aneKTpOnHTOB, Ha-

rrpnMep, LiN0 3 Mg(N0 3 b, AI(NO a)arrpu HH3KHX KOHUeHTpaUHSIX BOlla-

poaHhlX HOHOB B paCTBOpe. 8 9THX ycnOBHSIX pellK03eMenbHhle H Tpexaa

/13/ 
neHTHhle TpaacypaHOBbie aneMeHTbl OOpa3y!OT 8HHOHHhle KOMrrneKCbl TH-

- 2-
rra [Me(N0 3 ) 4] una [Me(N0 3 )6 l . 

Ha puc. 3 rrpeacTaaneaa aaaHCHMOCTb Koa¢¢uuneHTa pacnpeaeneHHSI 

Ce , Pm , Eu H Th a 3aBHCHMOCTH oT KOHUeHTpauuu Li NO 8 rro-

nyqeHH8SI ITPH 9KCTpaKUHH 0,2M TLlEAE rrpH IIOCTOSIHHO~ KOHUeHTpaUHH 

HNO 3 , paaao~ 0,01 M. I1a pucyaKa auaao, qTo Koa<iJ<lJ nuHeHT pacr:peaene-
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Pnc.2. 3aBHCHMOCTb K094J<iJHUHeHTOB pacrrpeAeneHHSI AnSI IlleCTHBaneHTHblX 

<iJopM U , Np , Pu oT KOHUeHTpaUHH HCI 
SKcTpareHT 0,05M T LlEAE. 
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3aaHCHMOCTb xos«P«PHuHeHTOB pacnpeJleneHHSI Tb , Eu , Pm , Ce , 
OT xoHueHTpaUHH Li NO 

8 
• 3xcTpareHT 0,2M T LlEAE, KOHUeHTpauHSI 

HN0 3 pasHa O,OlM. 

8 

HHSI peJlK03eMenbHb!X aneMeHTOB B03paCTaeT C yaenH'IeHHeM KOHUeHTpaUHH 

a30THOKHCnoro nHTHSI, 

Ha pnc. 4 npeJlCTaaneaa 3aBHCHMOCTb Kos«P«PnuneHTOB pacnpeJleneHHSI 

OT KOHUeHTpaUHH a30THOKHCnoro nHTHSI }lnSI aMepHUHSI H KIDpHSI. 3}leCb Ha6-

niD}laeTCSI B38HMHOe nepeKpb!THe KpHBb!X K09cPcPHUHeHTOB pacnpe}leneHHSI 

aMepHUHSI H KIDpHSI B o6naCTH KOHUeHTpaUHH 830THOKHCnoro nHTHSI, paBHOM 

5,5M, B TO BpeMSI KaK }lnSI HCCne}lOBaHHb!X peJlK03eMenbHbiX aneMeHTOB 

9Ta o6naCTb HaXOJlHTCSI npH "'5M, 3TOT atf>tf>eKT, B03MOlKHO, CBSI38H C Ha'la

nOM o6pa30B8HH5! 'JlpyrHX aHHOHHb!X tf>opM BbiiUeyKa3aHHbiX aneMeHTOB npH 

Bb!COKOH KOHUeHTpaUHH HOHOB NO;- . 

Cpaaaeane Koatf>ti>HUHeHTOB pacnpeJleneHHSI peJlK03eMenbHbiX H Tpaac-

nnyTOHHeBb!X aneMeHTOB B JlaHHb!X ycnOBHSIX JlaeT B03MOlKHOCTb npoaeCTH 

HX 'leTKOe rpynnoaoe pa3JleneHHe. 

ABTOpb! 6n8rOJl8pSIT aK8JleMHKa r.H.<t>nepoB8 38 npenoCT8BneHHYID B03-

MOlKHOCTb BbmonHHTb Jl8HHyiD p86oTy, T • .lloM6poacxoro H KHM IOH EoH8 

38 ilOMOIUb B ilpOBeneHHH 9KCUepHMeHTOB. 

BbiBOJlbl 

1. HccnenoB8H8 38BHCHMOCTb xoatf>tf>HuHeHTOB p8cnpeaeneHHSI mecTH

B8neHTHbiX tf>opM yp8H8, HenTyHHSI H nnyTOHHSI OT KOHUeHTp8UHH COnSIHOM 

KHcnoTbi a CHCTeMe T LlEAE -HCI . 

2, HccneaoB8H8 38BHCHMOCTb xoatf>tf>HUHeHTOB p8cnpeaeneHHSI aexoTo

pbiX peJlK03eMenbHbiX H TpaHcnnyTOHHeBbiX aneMeHTOB npH KOHUeHTP8UHH 

830THOKHCnoro nHTHSI. Y CT8HOBneao, 'ITO npH KOHUeHTp8UHH, p8BHOH 8M, 

B03MOlKHO 'leTxoe p83Jleneane 9THX rpynn. 
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Pac.4. 3aBHCHMOCTb KOscJ!cJ!HUHeHTOB pacrrpeaeneHHSI Am H Qn OT KOHUeH-
TpaUHH LiNO 3 • 3KcTpareaT 0,2M TnEAE, KoaueaTpauasr HN0 3 

pasaa 0,01M. 
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