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I, BBeJIeH!e 

anaxTpoMRrP~ ~aTCH O~f HS MaTO.lIOB HsyqeHHH COCTOHHRff Ho
HOB B paeTBope , OJIBO HS BamHenmHx aa .lIOCTOHHCTB - BOSMOEROCTb HSyq9
HRff CBOl\:CTB S~aMSHTOB, HaXO~~H B y~bTpaMHKpOKOHU9HT~, npem
.lIS BeerO TPaHcnnyTOHKeBHX H OC06eHHO' TpaH~epMHeBHX s~eMeHTOB. a 
Taue HeKOTOpl1X npOJIYKTOB .lIeJI9HHS1. 3JISKTPOMHI'paUllH - Y.lI06HHH MeTO.lI 
HsyqeHRff KOMlIJIeKCoo6pasOB8HHH, I'H,lIJ>OJIl!S8, SJIeKTPonpOBOJIBOCTH. B xa
"leCTBe npRMepa MOlltHO npneCTH HCnOJIbSOBaHKe paSHHX BaPHaHTOB S~eRT

POMHrPaUKR JInH onpe.lIeJIeHRff KOHCTaHT CT86Rnb,OCT, KOMlIJIeKCOB ~HT8HK
.lIOB H 8KTRHBJIOB C pasHoo6paSHHMH XKr8~MH 1,2 I 

B HacToHmel pa60Te C006~IDTCH pesYJIhTaTH HCCJIe.lIOBa~ KONnLHeKCO
06pasoBaHEH HeKoTopuX pe~OSeM9JIbHHX (P33) H TP8HcnnyToHKeBHx 3JIe
MeHTOB (TIm) C I.2-,IJ;RaMHHOI.tHKJIOreKCaHTeTpaYRcycHOii KHCJIOTol\: (UUTA), 
JIl!TepaTYPHHe ,JJ,aHHHe no ROHCTaHTaM yCTO~OCTH ROTOPblX OTJIR'!aIlTCli 

,lij)yr OT ,lij)yra. JL,1rJi Pm OHK COBceM OTCTYTCTBYIDT. KpOMe Tor~ ~A KH
TepeeRa xaR XKraH.lI JInH s~9KTnHoro paS.lIeJIeHKH P33 H TIm 3. 

2. 3KCnepHMeHTaJIRHan gaCTb 

MSM9peHKe nO,llBREHOCTH HOHOB MH npOBO.lIHJIH Ra SJI9RTPOMHI'paUKOHHOH 
arrnapaTYPs, cxaMS KOTOPOll: noxasaHa Ha pRc.I. MCnOJIbSOBaJII! ~9~ 69S 
HOCRTe~, npe.lICTa~~ 

c06ol\: oXJIallt,ll;aeMyD CT9KJI11H

HYJO Tpy6KY JIRaMeTpoM 3 MM 


H ~HOa 350 MM C TpeMR OT

BepCTHHMH, JInH BBO,JJ,a Hcc~e


,lly9Moro pacTBopa, a Taue 

RSMepHTeJIbHHX IIJIaTRHOBblX 

s~eKTp0.lIOB. R"lelxa CBHsa
Ra e 6~PHHMH H 3JIeKT PHc.I. CxeMa S~9KTpOMHrpaUKOHHOl\: YCTa
pOJIHHMH cocY,JJ,aMH. ROTopHe BOBKa Ba CBo60,llHOM SJI9KTPOJIRTe. 
paS.lIeJIeHH RJIepHHMH ~bT I - ~eRKa JInH s~eKTpoMHI'pa~, 2 - py-
PaMH, "lTO npeIIflTCTBY9T 6amxa JInH TepMocTaTHpOBaHHH. 3 - 6Y1t>ep
nepeM9mKBaHRD ~OCTH B HHe cocYJIH. 4 - 3JI9KTpOJIHH9 cocYJIH, 5 
~eitKe. B nponecce pa6o MeM6paRa KS H,llepHOrO <pRnbTPa, 6 - cocY.lI 
TH B 3JIeKTPOJIHHX cocy,n:ax ~ o6opoTa 3~eKTpOJIKTa. 7 - 6JIOK nRTa
npOHSBOJIRJIOCb nOCTOHHH09 HRff YHll-I, 8 - BblCOKOOMHHlI: BOJIbTMeTP 
06HOBJIeHKe 3JIeKTpOJIRTa C BK2-20, 9 - IIJIaTHHOBble npOBOJIO"lKH, 10 
neJIblO npe.lIOTBpameHKH Ha RaCOC, II - 3JIeRTpOJIH, 12 - CUKHTBJIAR
KOnJI9HRff npOJIYKTOB 3JIeKT UKOHHHa .lI9T9KTOP 

poJIRsa. ..'..........~------. 
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TIepe~ HB~OM OnHTa YCTSHOBRY HanonHRHR a~eRTponxToM R ~etKy 

TepMOCTSTRPOBaJII!: (20oC). '!lapea cpe~ee OTBepCTR8 BBO,n;w:m RCMe.l1Ye
MIlIi paCTBOP C pa,mrOSKTRBHliM RH;/I;i!KaTOpOM. COS.n,aBaJI\![ nMe Hanp.!DlteSHOC

TbD no~ 10 B/CM R B Te~eHHe 30 MRH no ~-R~eHHD Me,n;w:m C no
MOmLD nO~H3Horo C~ST~OHHOro ~eTeKTopa sa MarpaURei ~oaK

TRBHoi SOHli B ~eiKe. )LluI: Rcc~e~o~ Pm RCnO~:bSOBa.J'.G'I a~eRTp0MI!!I'
~oHHylO Sl1IIapaTypY, OnRCaBfIYlll B 4/. 

B RS"l:eCTBe ~oaKTRBHl:OC l<!H;/I;i!KaTOPOB IIpHMeHRHR 88 y, I47pm, 
I60Tb , 24IAm , 249Cf • Pa.mrOXJa:MR'JecKyD 'ilICTOTY OTMeT'ilIKOB 1Ip0BepR

JIH f"-cneKTpoMeTpR"leCKR. 8JreKTpOMl<II'pa~1) IIpOBO,n;w:m B pacTBope a~eKT

pOJIIlTa IIpH pH = 2,5 K HOHHOi! CMe jK= 0,035, KOTopHe COSJl8,BaJII!: 
HCI04 K NaCI04 • PacTBophi KOl\ll1.lIeKCoo6pasoBaTeM IIpRrOTaBJIHBa.J'.G'I RS 

I,2-~BO~KnOreKCaHTeTpaYKcycHoi! KRMOTH MaPKR "l:.~.s., pacTBope

IDIeM ee B N aOH HS pac"l:eTa 06pa50BaHK.R COe,nHaeHlUI COCTaBa NaiI2 
nuTA. HORfIYlll cJlIJIY tu- YCTaHa/lJIHBaD C y-qeTOM paBBoBeCHl:OC KOHIJ;eHTpa
~ pa5H1iX ilioPM ~aHJl8, li!: pH-pacTBopa, T. e. 

Ai:: [H3,4I1.tTlrJt Iflllz/ltJT8 2-1t 9[flAUtTI1.3j 
p- Z 2 .z + (I) 

t 46lll?{,r/i¥;j + [Hfj... [C{PII1+ 2[}./af] 
~ Z' 2, :z. 

3. Pe5y~:bTaTH :g me 06o;pmew 

3.1. Orrpe~aneHli!:e nO~OOTR KOHOB 

TIO~HEHOCT:b KOHOB B 9~9KTpR"leCROM nMe - BaERaa xapaRTepRCTRK8. 

,lI.1I.R onpe~aneHRa COCTORHKH ROHOB B paOTBope. MeTO~OM 9~eKTp~OpeSa Ha 
KHepTHOM HOCKTane Mill olIpe~~ nO~OOTL KOHOB 1Ip0Me~. 8JreKTpO

iliopeTK"lecRYD nO~OCTL (Us) paCC'ilITaJIH no ypaBSeHli!:Il 

113 = t:~ (2) 

r~e d- paccTOliHli!:e M6lI,Ily s~eKTpo~. t - llYn, 1Ip0:!bleHHIi! ROHaJ,m sa 
BpalUl t , V - HalIpJlZ9ne M6lI,Ily s~eKTpO~. )LluI: olIpe~MeHRa RCTRHHHX 

nO~lil:.ImocTel KOHOB ( tiu.) KS 9KOnepHMeHTaJILHIfX sHa~eHHft LL a He06xo

,ll;KI4 liIX nepecuT no Me'1'O.l1Y, OJmCSHHOMY B /4/. TIo~mmOCTl> Pm3+ 6wm 
OlIpe~MeBa HS tiu R US HOROB Wa+ K Cs2+, COrJIaCHO BHpaE8HBl) 

U(.L = fj.i' 1.2-: (3) 

llOJIf'leHHble SHa~eHRa npRBe~eHbl B Ta6.mm;e I. 

2 

Ta6~ I 
Orrpe~~eHRe nO~KEHOCTH ROHOB POl 

HOB Ustu u~~r-8KB ~ 
2. J/~ 5( 

KN0,3 

Na+ 0.035 17.8 38,5 2,16 

~a2+ 0,010 22.5 41,9 1,87 

0,035 17,7 37,3 2,10 

O,IOO 12.9 32.0 2.48 

~Pm3+ O,DIO 16,2 30,3. 

0.035 12,2 25,6 

O.IOO 7.9 .19.6 

~La3+ 0,035 33,5 

~e3+ 0,035 31,5 

~Wd3+ 0,035 28,5 

OnHTH 1Ip0BO,n;w:m IIpH ISoC B Te"l:eHli!:e 30 MRH. IIpK HSIIpHlteHHOCTR nOM 

10 B/CM K IIpH paS.7m:'!HIiX RO~ CRJIaX r . 3aaQeHWl UK ,lI.1I.R Na+ R 
~2+ B5j1TH liI:8 JIHTepaTypli 5. TIMy-qeHHble 'l'aKRM 06pa50M nO~IDKHOCTR 

3KOHOB Pm3+ xopomo COnOCTaBltMl:i C a~OrR"lHblMll! Jl8,SHblMR ,lI.1I.R L a +, 

Ce3+. Nd3+. 3'1'0 YRS5HBaeT Ha IIpHMeHHMocn npe,wroEeHHoro Me'l'OJl8, ,lI.1I.R 

olIpe~~eHRa nO~H3HOCTR HOROB. 

3.2. Ko~eRco06pa50BaHli!:e C ~MII!HO~OreKCaHTeTpaYKcycHO~ 

RHMOTOi 

HCMe~OBaHHe KOMnneKCo06pa50BaHRa p~3+ C I,2-,nHaMKHO~OreKcaH
TeTpaYKcycaoi! RHMOTOt!: npOBO,nHJIH no MeTO.l1Y, Orm:CSHHOMY B /6 • Bw.ta. 
onpe~aneHa SaBRCKMOCTL S~eRTpOMI!!I'paUHR HOHOB npOMe~ 0'1' KOHIJ;eHTpa

UHR ROMnneKco06pasOBaTeM IIpR KORHOA CMe gU=O,035 (NaCI04) R 'l'eM

nepaType 200C. Ha pHc.2 nom3aHa s~eKTpo~OHHaJI KpRBa.R B ~e~e
~ paBHoBecHo! ROHIJ;eHTpaUHR ~aHJl8, 0'1' 8'10-19 MML/~ ~o 5'10- 6 

MML/~. 
Hs JIHTepa TypHblX Jl8,HBIlX 0 ROMnneKco06pa50BaHlllt pe~05eMeJIl)HIiX R 

TpaHc~ToHHeBHX 9~eMeRTOB C nuTA K KS paRee ~Be~esHblx HSMli!: KOHo
06Mea~ KCMe~oBaHHft ROMnneKCo06pasoBaHRa Pnt C nuTA4- KSBeCTHO, 
"l:TO Pm.3+ 06pasyeT C nuTA4- o~ KOMnneKCfIYlll ilioPMY [Pm(nuTA)] - • 
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KOMnneKco06pasOBaHR8 y, Tb , Am H Cf HCC~e~OBMH npR nOMOlllH 
Pac.2. 3~eKTpOMKr~OH 9~eK'l'p0~ B cB060~OM a~eK'l'ponRTe Ha YCTaHoBKe, nOKaSaHHott HaliG'[rr) 

----.... -- .... "" HaH KPHBBJ{ npOMeTID'! B pRc.I. TIPH nOCTOHHHOM :,maqeHHH pH = 2,5 61:1Jm: onpe~MeHbl no,nalDlHOCTH 
CRCTeMa C ~A Ha RHepT HOHOB B SaBHCHMOCTH 0'1' paBHoBecHol Ko~eHTpauKH KOMnneKco06pasoBaTe
HOM HOCHTMe. M[L4-] B HHTepB8JIe 0'1' 5,78.10-22 MMI>/~ ~o 1,15.10-18 MMb/~. He 

pHc.3 npRBe~eHbl M8K'l'poMKrpaUHoHHble KPRBble, n~eHHble HaMK ~Y 
il' ,a' 'IO"fL"'~ 

u~ff-I Pac.3. KpRBhle MeK'l'pOMHr

parnm Am, cf III Y B sa
BRCHMOCTK 0'1' paBHoBecHo~ 

iif KOaneHTparnm ~A B CBO
B aTOM cnyqae a~eKP0MKr~OHHOe ypaBHeHHe /2/ ,il' 1if~~S; tL"I~1


1 .........: 10" 

60~OM 9~eK'l'p~Te. 

U _~[HJ'" ~{t!.d3dl1J{Lli. (4) 

c- [HJ+ J!: ('Pl[Ml£L]i. 


ynpo~eTcH ~o ~ 

Am, Cf • TIo ypaBHelm1) (6) pacC1i:ll:TaHbl COO'l'BeTC'l'By:tl:mI!e KOHCTaHTH ycII = tll11-l1.HL' KfL] 
(5) TOitlm:BOCTK KOMnn8KCOB npH r = 0,035. Pesy~bTaTbl npRBe~eHH B Ta6~"""' 1+ KlLJ 

ne 2, TaM lite npRBe~eHH nepeCqRTaHHble SHaqeHHH ~ pU == 0,1.
OTKyna ~ KOHCTaHTH YCTO~OCTK (K) KOMnneKca nonyqaeM 

Ta~ 2.
K= Uc - LhL . ...:L. (6) KOHCTaHTbl YCToitlm:Bocrn KOMnneKCOB Pm, y. Tb • Am, Cf 

UHI.-U, [Ll' 
r~e UM - a~eK'l'pOMl'II'p8n1IOHHaH no,nammOCTh RaTHOHa (Pm3+)., IgK .ttK~TIUML.- MeK'l'pOMlfrpanlIOHHaH no,nammOCTI> KOMnneKCa ( [Pm~Ar), 3~eMeHT 

)lK
:= 0,035 f= 0,1 f= 0,1 MeTO~

cpe.IIRJ'Lfl MeK'l'pOMKrpaUHOHHaH no.na:rumOCTb ROHOB, 


[Ll - paBHOBeCHaH Ko~eHTpaUI!IH ~aH~, 

UQ - (N aCI04) 

[M] - paBHOBeCHaH Ko~eHTpaUI!IH ROHa MeT~, Pm I8,9±o,2 I7,s:!:O,2 MeK'l'pOMKrp. 

Tb I9,5i:O,2 19,2 ~81 HOHHbltt 06M.
f3L=[~)tiljl - nO~HaH KOHCTaHTa yCTO~OCTK KOMnneKca. 19,5 7/ nOJIHporpaq,. 

y 20,4±O,2 19,3±o,2 19,15 /7/ nOJIHporpaq, • 
PaCqeT KOHCTaHTH yCTO~OCTH ~ p~3+ C nuTA HS no~eHHHX 9~eKT Am I9,4±O,2 I8,3±0,2 18,79 18~ HOHHblIti 06M. 
P0MKrpaUHOHHIiX no,naKlKHOCTeil npRBe~ K SHaqeHHll 'I K = I8,9±o,2. TIe 18,34 /2 a~eK'l'pOMKrp. 

peCqeT Ha HOHayll c~f == 0, I npOIllSBO.nwm npR nOMOIIlH Ko~eHToB Cf 2O,7±O,2 19,6±O,2 19,42 18/. HOHHH! 06M. 
19,74 ti/ 9~eK'l'pOMllI'p.aKTRBHOCTIIl 

CpaBHeHHe Ha.mIIX SH,q~ C ~TepaTyp~ ~HHblM~, nO~eHHblMK M6TO/(" /.&-:l4.!!J .:: /(, C tllJ.3S) 
(7) ~MK nOJIHporp~ 7, HOHHoro 06M6Ha 8 H 9~6K'l'poMKrparnm Ha HH6pT1'.1 1H3t-{t),.,fJ'/L 'i- ((U) 0, 035 /13t-(4iJ3S) It1/-((J,tlJf) 

HOM HOCHTM6 • nOKaSHBam xopomee COB~eHJlle SHaqe~ KOHCTaHT
KO~eHTH aKTRBHOCTH paCCqRTHBarrJIl RS 

yCTO~OCTK.
-In.l.:: (J,50g· ,2. € 

(8) ABTOPH Bl:lpa.1ItallT 6JIarO~pHOCTI:. a~eMKKY r .H.<l?~epOBY H U.-KOPP.or 4 + ij? I cIGAR H.3Bape sa nOOTOHHayll nOMep.lJlXY pa60Tbl, Kl.C.KopOTKHHY sa neHHH6 
.llmI tu== 0,1 n~ KOHCTaHTY yCTO~OCTH ~ Pm C nuTA It K = S8MeqaHHH, r.B .E~HOBY sa nOMOllU> npK 9KCnepHMeHTe. 
= I7,a!o,2. TaKoe ae SHaqeHHe no~eHo HaMK paHee RS HOHo06MeHHaX J 
IIlc~e~OBaHKft aToi CRCTeMH. 
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fopcKH B., gell gHH TIxap PI2-87-146 
3neKTpOMHI"'pall,HOHlIbJA MeTO.o. B pa.o.HOXHMHtIeCKHX 
Hccne.o.OBIlHHllX. KOMrureKcooeipll90llamie pe.o.KO
geMenbHbiX H TpaHcnnYTOllHellblX 3neMellTOIl cIt 2
.o.HIlMHHOll,HKJlOreKCIlIITe'l'paYKCYClloti KHCnO'l'oil 

I1ccne.o.onaJIaCb 3neKTpOMHrpllll,HfI HOIIOD Pm, Tb, Y, Am II 
Cf D CHCTeMe C KOMnneKCOM I Y / I t 2-.o.J1;aMHII01I,HKnOrCKcuIiTeT
paYKcycHOA KHCJlOTOit/ H onpe.o.emmHCb I(OIlCTaHTbl YCTOI1'UmOc
TH KOMllneKCOD. CpaDIIHBaJIHCb MeTo.o.HltJ1; 3ne1(TpOMHrpal~HH lIa 
HHepTHOM !I0CHTene H D CIlOeiO.o.II0M 3neKTponwre. )J,rJH Pm onpe
.o.eJleHa no.o.BHlKlIOCTb HOHOB. 

Pai50Ta DblllonlleHa B naeiopa TOPHH .!l,ll,epHblx peaKll,HH omm. 

npenpHHT 06'&C)UIIICIfHOro HHCTHTyTIl m~CPlJb'X HQcm.1AODlUtHA. ~y6l1n 1987 

TIepeBO,ll, O.C.BHHOI"'pa.o.oBOI1 

Gorski B., Zen Zin Par 
Electromigration Method in Radiochemical 
Investigations. The Complex Formation of 
Lanthanides and Actinides with 1,2-Diamino
cyclohexanetetraacetic acid 
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Electromigration of Pm, Tb, Y, Am and Cf in solutions 
of 1,2-Diaminocyclohexanetetraacetic acid has been inves
tigated, the stability constants of the complexes were 
determined. The methods of free-liquid electrophoresis 
arid of electrophoresis on porous medium are compared. The 
mobility of Pm (III) is determined. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 
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