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M3y~eHRe r~~0~R3a HellT,yHRH B paS~~HX Ba~eHTHUX COCTORHRRX, 
B ~aCTHOCTH, B HaH60~ee YCTOMqHBOM rrHTFIEa~eHTHOM COCTORHHFI, ~O CKX 

llOp OCTaeTOR 3aC~BaIDme~ BHHMaHFIR s~a~e~ FIC~e~OBaHRR XRMH~eCKKX 

WapM 8~eMeHTa. ITepBaR KOHCTaHTa rR~O~Sa HellTYHO~OHa 

P1 =[ Np0 2(OH})[H+J[NpOir 1 (1) 

Ollpe~e~C:b HeO~OKpaTHO paS~~HMH MeTO~aMH B paCTBOpax c co~e~
HHeM HellTymIR 10-2-10-5 MM:b/~ (Ta6~.n, sa FICMIDlleHHeM paõors / , 
Bl:tITOJIHeHHO~ c 239 NP 6e3 HOCRTeM. 

Ta6Jmga I. Be~lfIDm nepaoã KOHCTaHTl:t razrpoaaaa Np(y) 

r = (Np 020H] [HJ [Npo+r
1 

MeTO~ orrpe~e~eHllR YC~OBFIR JIHTepaPP1 rypa 

IToTeHWIoMeTpHR 8,07 /1/ 
Pac~eTHaR OueHRa 10,08 /2/ 
PaC~eTHaR OueHRa Ia /3/ 
IToTeHI.J;IOMeTpHR }J ~ o,02; 296, I K 8,9 /4/ 
CrreKTpoWoToMeTpFIR }J ~ 0,001; 293,1 K 8,9 /4/ 
PaCTBOpHMOCT:b }J = 1,0; 298,1 K 9,32 /5/ 
PaCTBOpIDJIOCTL }.1 = I, O; 298, I K 11,67(62) /6/ 
JKCTpaKURR )J = 0,2; 298,1 K 9,84 /7/ 

B me~OllHUX paCTBOpaX c pH ~ 12, 3~eKTPo~opeTH~eCKHMiH iOH006-. 
MeHH1:JMH MeTO~aMH 6wm 06HapYJKeHH auaoaase ~fMH Np (y) 4,8 • .ueTa~:b
noe aayxeuae paCTBOpHMOCTH Np 02 (o.H) B SaBRCIDJIOCTH OT KO~eHTPaIUm 

BO~OPOnHHX HOHOB, c HCrrO~30BaHHeM Me~orropRcTHX MeM6paH /6 ~~ pa3
~e~eHHR oca~a FI pacTBopa, rr03BO~0 Ha OCHOBaHHH MaTeMaTH~ecKo:A 06- . 

pa60TKH pe3Y~:bTaTOB H3MepeIDI:A c~e~aTL 3aKJIID~eHHe' o TOM, ~TO npa pH ~ 13 
oõpasyerca TO~LKO 0,II,IDl rH.IJ:POOKCOaIUIOH[Np·02( OH )2r , R BITepBbIe onpe

~e~TL BTOpYID KOHCTaHTY rH~Jrn:3a pr2 = 23,11. O~aKO 06pa~aeT Ha 
c~6i BHnMaHHe TO, ~TO rrepEaR KOHCTaHTa r~pO~3a, rrpHBe~eHHaR B pa60
Te 6/, rrpRMepHo Ha ~Ea rro~a MeH:bWe KOHCTaHT, paCCllRTaHHHX Ha 00
HOBaHHH pe3Y~TaToB 3KCrrepIDJIeHTOB ~yrHMR aBTopaMH /1,4,5,7/. IT08TOMY 

ib~'.nf,i;~lãh~i\ ~mCT".rrrr \ 
1 
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M~ rrocqaTa~ ue~eC006pa3HHM rrpOBeCTH orrpe~e~eHHe 06eHX KOHCTaHT 
rH~OJIHSa IlpIDII.J;HIlHMbHO HHhIM, 'tIeM paaee rrpHMeHHBllllieCR, MeTO~OM. Ta
Kmvl MeTO~OM RBJIReTCR rOpH30HTaJThHl:l::!1 HHSKOBOJIbTHl:lif ClJIeKTpo(f>opes HOHOB 
B paCTBOpax WaHOBUX ClJIeKTpO~TOB 6es cTa6RJIH3HpymmHX HarrO~TeJIe~, 

HarrpHMep, 6YMarH HAH KBapueBOrO rrOpoillKa. ~ HCrrOJThSOBaJIH ~ ClTOrO 
paSpa60TaHHHH HaMR BapnaHT MeTO~a, OCHOBaHHH~ Ha MHOrOKpaTHOM IlpR
MOM HSMepeHHH aa rrpoTIDKeHHR ozmoro OIlbITa CKOPOCTH MeKTpOMKI'pamm 
pa~03~eMeHT8 6es HOCHTe~ /9-11/. nOCToBepHocTb rrO~eHHl:lX c ero 
rrOMOmbID	 pe3YJIbTaTOB 6HJIa H8MH rrpoBepeH8 paHee rrpH oITpe~e~eHHH HH~

BK~a~bHl:lX rro~BR~ocTe~ HOHOB, KOHCTaHT rRAPOARsa H KOM~eKco06paso
BaHRR BHCMYTa, HTTep6HR R ~aHTaHa /12-15/. 

B HaCTORme~ pa60Te rrpHBo~HTCR pe3Y~bTaTH HaillHX HSM~peHH~ IlO~

BHJKHOCTH Np (Y) B anrepaane I ~ pH i. 13 H paCC'tIRTaHHhIe aa me OCHOBe 
KOHCTaHTH rH~~sa H RH~Bn~a~bHHe rrO~BH~OCTH HOHOB, HaxO~cH 

B p8BHOBecHo::!1 CHCTeMe. 

3KCIlepHMeHT~bH8R lIaCTb 

Pa60Ta mmoaneaa C KOpoTKOJKHBynuiM H30TorrOM 239NP (Tl/2 == 

2, 35 ~., fl-, 1), oca HOCHTe~R. ,lJ.Jm ero rroJIyqeHHR MH aocnonsaona

JIHCb xopouro HSBeCTHIlM reHepaTOPHI::lM MeTo~o~ Bre~eHnR noxepnero panao
HyMH,I(a HS 2'd Am (TT/2 == 7370 ~eT, a) 16. l3I.meJleHHHí1 npenapar 
239Np IlO,nlm:CJIJIJIH HNO3 ~o 8 'MO~l,j~ 11 BOCCTaHaBJmBaJIH HerrTYHH~ 
~o 'tIeTHpeXBa~eHTHOro COCTORHHR r~3IDroM. Ms 3Toro paCTBOpa,HHTpaT
H~ I\OMIlJIeKCHl:lif aIUWH Np (IY) COp6lIpoBaJIH B 3aIlO.JlHe1p{0~ alilloHOOreH
HO~ CMO~O~ naY3Kc lx8 200-400 Melli xpoMaTorpa~'tIeCKo::!1 KO~OHKe /17 • 

KO~OHRY IlpOMUBa~ H N 0 3 8 MO~b/~ )1)IJI Y~MeHHR BOSMOIlli1IX aarpaaae
lill~ aMepRlU1eM H rli~a3HHOM H BUMbIBaJIH HellTYHHi1 0,1-1 MOJIb/~ HNO) • 

Pacrsop ynapRBaJrn nocyxa , ~06aB.1IJ1.7IR BO,I(y H yuapaaana 1l0BTOpHO B 
Ilp06HpKe C KOHRlIeCKHM ~OM, rroc~e 'tIero aKTHBHH~ OC~OK paCTBOpRJlli B 
O, 25 M~ 1.10-2 

MOJlb/JI H N03 - I' 10-3 MOJIb/~ Na NOZ' B pe3YJIbTaTe 

rroc~e~ orrepa~~ 8~eMeHT cTa6HJIHSHpOBa~CR B COCTORHHH Np(Y) 
(/3 , c. 33-41; 7/). rrOJIYlIeHHl:l~ paCTBOp IDIle~ y.n;eJ1I>h7IO 06'heMHyro axraa

HOCTb 100-200 NiliK/w~. 

F SaBRCHMOCTb CKOPOCTH H Hanpa~eHHH 3~eKTpOMHrpa~H HellTYHRH OT 
KOHUeHTpannn BO~OpO~HX ROHOB H3Y~anH B paCTBOpax ~OHOBHX MeKTpOJIH
TOB ITpR T = 298, I (I) K H HOHHOí1 CMe )J = 0, I, conepaasaax HCL~, 

Na CL 04 II NaO H • )J.rr.H cTa6HJllisaI.J;HH HerrTYHHH B IIRTHBaJIeHTHOM coe-
TORHH~ 6paJIH NOZ UH N2Hs+ '. HX. KOUIJ;eHTpaUIDI B paCTBOpaX 6u.JIa 
nopansa 1 010-

3 
MOJIb/JI. B HeCKOJIblaIX ascnepaaenrax , 'tIT06H IICKJI.IO~Tb 

BOSMo~oe BJIHRHHe Ha rrO~BHXHOCTb HellTYHHR pa3~~ ~eKToB, CBR3aH
HHX C YJIbTpaMKKpOROHU~HTpaUHRMH HerrTYHRR-239 B pacTBopax, K ~HOBHM 

2 

8~eKTpOJIHTaM ~06aBJIRJIll HeIlTYBEif ,no KOHueHTpaUffH 1.10-4 MO~b/JI 
( 237Np Oi) o E~a IlOCTa~eHa TaKJKe OT~eJIbHaH cepas OIIhlTOB rro onpene
JIeHHIO rrO~H~OcTH 239Np(Y) B KHC~X R Heí1TpaJIDHHX paCTBOpaX 

HN03-KN03,HCL -NaCl, }J=O,IH )J=I,O.BcepaCTBOpH 
rOTOBRnH RS peaKTRBOB KBa~~HKauHH X~ li ~a R 6~CT~pOBalrno~ BO
~. KOHUeHTpaURR BO~OpO~HX nOHOB B paCTBOpax orrpe~e~aCb pH-MeTpOM 
EV-77 co CTeKJlfIHHl:lM MeKTpo,nOM. KamI6pOBKa npaoopa nposonanacs CTaH
~apTHHMH 6~epHUMR paCTBopaMH rrpOHSBO~CTBa VEB p~inchemie sebnitz 
DDR. 

CKOPOCTH MHrpaUHH HOHOB Np (Y) RSMepRJIHCb B CTeKJIRHHO~ rpyoxe 
~aMeTpoM 3 MM H ~OM 40 CM c rrOMOmDID CUHHTHJ~OHHOro ~eTeKTopa 

Na I (T! ) , peracrpaposasuero x- R l-Hs~eHHe 239Np. ,UeTeKTOp He
rrpepHBHO CKaHHpoBa~ TPy6Ky B rrpouecce 3KCrrepHMeHTa, O~OBp~MeHHO 

C nOMOmbID MHOrOKaHa~bHoro aMnnHTy~oro aHaJIH3aTOpa, pa60~aromero B 
MYJIbTRCKe~JIepHOM pe~e, 3anRCUBaITRCb BpeMH R pacCTORHHe, llpo~~eHHoe 

aKTHBHO~ 30HO:a C Ha'tI8JIB. OIIl:lTa /9,10/. 
HerrpepHBH~ 06MeH 3~eKTpoJIHTa ,B cocy~ax, B KOTopHe 6UJIE llorpy

~eHU IlJI8THHOBHe MeKTpO~H, 06ecrre~Ba~ rrOCTORHCTBO pH B 8ReKTpOMHr
paUHOHHO~ TPY~Ke, a 1l0~coe~eHHe 8T0í1 Tpy6KH K 3~eKTpO~HM COCY~aM 

\ 
;J	 xepes rH,npO,ILHHaMKtIeCKHe cOrrpOTHBJIeHHH - JJ,Il;epHUe @t7ThTpU c .n;IiaMeTpoM 

ornepcraã =30 HM - 06eCrre'tIHBa~0 OTCYTcTBRe B He~ nOTOKOB 1!W,I(KOCTH, 
RCKaEaDmKX WaPMY aKTHBHo~ 30HH H BJIRRIDmHX HeKOHTpOJIHpyeMHM 06paSOM 
Ha CKOPOCTb MHrpaURI! HOHOB /11/. B 3RCrrepHMeHTax c Np(Y) 06 OTCYT
CTBI!H OTMe~eHHUX BHllie qaKTOpOB CBH,I(eTeJIbCTBOBaJIH rrpaKTH'tIeCKH rrOCTORH
Hue rroJIYlliHpRHH 8KTRBHUj 30H H CKOpOCTR MHrpaUHH HOHOB B Te'tIeHHe 1,5
2 'tIaCOB 3~eKTpoWope3a 11/. QT06H rroJIY'tIRTb OTHOCHTeJIbHO Y8RYID aKTHB
HYID 30HY ,B 8JIeKTpoMlIrpaURoHHyro Tpy6KY BBO,I(IDlli MHKpOrnrrpHlJ;eM ne õo.nee 
5 MK~ pac-rsopa 239Np c pH R C }-J , 6JIH3KID"R K pacraopy WaHOBoro 
3~eKTpOJIRTa. ITO.n;BHXHOCTb HerrTYHKH orrpe~eJIRRaCb llpH rrOCTORHHOM rpa
.JnIeHTe 3JIeKTpH'tIeCKOrO rroJIR E = 10,00(1) B'CM-Io 

Pe3Y~bTaTH H 06CyE8eHKe 

Pe3Y~bTaTH Hanm:x 3KcrrepHMeHTOB rro orrpe~e~eHHIO 6pYTTo-rro~mKHOC

TR Np(Y) B 38BRCKMOCTK OT pH paCTBOpOB ~OHOBHX BReKTpOJIRTOB llpe~
CTaBJIeHH Ha pHCYHKe.OHR rrO~TBep~ HMeIDmKeCR CBe~eHHR 06 06pasOBaHHH 
aHKOHHUX ~OpM Np (Y) 14,8/ B IIle~OlffiHX pacrnopax R rroasonana ooaapy

XKTb paRee HeR3BeCTHuD 3~eKT: 60JIee BUCOKyID, rrpKMepHO Ha 50%, rro~

BRMHOCTb KaTRoH~B HerrTJHRR B He~TpaJIbHHX pacTBopax rro cpaBHeHHID c 
IillC~H. '3q;xpeKT COXP8HRJlCR He3aBRCHMO OT rrpRcYTcTBRJI B pacraopax 
N0i JII{60 N2HS"" npa xonnearpanaa 1 010-

4 MOJIb/~ 237NP02 B 
~OHOBOM BJIeKTpOJillTe H rrpH yBeJill'tIeHHH HOHHO~ CH~ ~O P = 1,0, a TaK

3 



PRC.	 3amWIfMOCTl> nO,l{BH]IillOCTH Np{Y) OT pH B pacrsopax 
qx>HOBl:DC 8JIeRTpO.JmTOB HCl04- NdCl 04 - Na OH 
}J = 0,1; NOZ IL7il'I N2HS+ =: 1.10-3 MOJIb/JI 
298,1 K. 

se B xírOpH.D;HHX R B HRTpaTHHX pacraopax <PoHOBHX 3JIeRTpoJIRTOB (T8ÓJI. 2) • 
)1.7IJI OÓ'I:JlCHeHIDI aqx]?eKTa JIOrH'IRO npeznoaoaars , 'tlTO OH CBR3aH, BO-nep
BHX; C paSJm'tlHID.m BaJIeHTHl:.lMH COCTOSIHR.RMH nenrynaa B KHCJlliX R HeílTpa.n::o
HHX paCTBOpaXJJIRÓO, BO-BTOpHX, CO B38HMO,ne~CTBReM Np{Y) R BO,nOpO,n
HHX ROHOB, ROH~eHTpanRH ROTOpUX ÓUJI8 e~HCTBeHHHM nepeMeHHUM rr8paMeT~ 

poM B 3TO~ CepHH OnHTOB. 
ECJIK HCXO~Tl> R3 nepBOrO npe~OJIO~eHRH, TO TOr,n8 HeOÓXO~o c,ne

JIaTÍl nonvneaae O TOM, 1rr0 0.D:H038pH.IUnrl~ ROR Np (y) HeYCTO~'qJilB B pacr

sopax C pH > 3 R OKHOJIJIeTCH, ,naJKe B lIpltICYTCTIDUI NOZ- wm N2HS' 
JI..O ÓOJIee IIO,nmumoro ~YX38P.fUtHOrO RORa Np(YI ). 3TO RaM KaJlteTCH He
BepoJlTHHM, Tal< Kax xopomo B3BeCTHO, 't{T0 RRTpaTl:l H rH,IJJ>aSIDi B C~ÓO
RHCJIHX pacraopax Ól:lCTpO BüCCTSH8nmmam Np(YI),no Np(Y) /18 • 
XOTH 3TH peaKUKK HCCJIe,nOB8JIHc:o B paCTBüpax C OTHOCHTeJI!>HO BHCOKHMH 
Ko~eHTpaD;liHMlI AO'OB H+, Np{YI) H HOHHl:lM'H C.RJI8MItI, HO H3 ,n8mmx, 
IIpHBe,lt~HHHX B I8 , CJIe,DyeT, 'tITO lI.X CROPOCTH OópaTHO nponopnaoaazsas 
(H+] iI.t'. aTO n03BOJI.R:eT oneaars 3aKJIID'tIeHHe o TOM. lITO 1II B H8JlIHX YrJIOBRRX 

'I' 

Taó~· 2. rrO~HXHOCTH Np(Y) B KltIC~ R HeílTpaJIbHl:lX paCTBOpax 
~oHoBaxarreRTpOJIHTOB pa3JIH'tlHOrO XHMH'tleCROrO COCT8B8. 
T == 298,T (I) K 

Ic-I )ÜNp(V J (I0-4 cM2B

J,
 
I i pH i 2 5,5 ~ pH ~ 7,5
 

jJ Na(H)Cl04 K(H'NO Na(H)Cl NaCl04 KN03 NaCL
 
0,1 +2,80(15) +2,35{I5) +2,25{IO) +4,15(15) +3,90(20) +3,80(20)
 
1,0	 +2,25(20) +I,80(20) +1,15(20) +2,80(10) +2,70{I5) +2,35{I5) 

xapaRTep npo~ecca He ,no~eH MeHHTbCH H, CJIe,nOBaTeJIbHO, BO BceM HH
repsaxe KOHIJ.eHTpaI.J;H:A BO.nOpO.IJ:HHX HOHOB MhI RMeeM ,neJIO TOJffiRO c Np (Y). . 

Pa3JIR'tlHYID nO~XHOCTl> HenTYHOnJIKOHa B KHCJillX H HenTpaJIDHHX paCT
.BOpaX MOltRO, no HallIHM npe,nCTaBJIeHH.RM, OÓ'h.ffCHHTb~ HCXO,nH H3 sroporo 
npe,nrrOJIOJlteHHH O ero B3BHMO~eBCTBHR c HOHaMH Bo,nopo,na: 

I 

0 + 0+ ~ + +	 (2)
Np 2 + nH3 - Np02 nHJO. 

CooÓp8JIteHM o B03M02KHOM nporoaapoaaaaa Np02+ J16.e HeO.IU!ORpaT-
HO BHCRaSUBaJIRCl> paHee npM pacCMOTpeHItIH npHpo~ RaTaJIRTR~eCRoro BJIRR

HHH ROHOB ~ ,a HeRoTopue ORnCJIHTe~HO-BOCCTaHOBHTeJIbHUe peaRnHH Herr
TyHRfI (/I9; 18/, c .11,93). Xapaxrep B3aHMo,net;cTBHH npoToHHpOBBHHI:DC 

I 
I' HOHOB c BO,nOt;, OlIeBn.nHO, .noaeH ÓUTl> HHHM, ~eM y Np ° 2+ . IIO-BR,lUiMO

'MJ, no OTHOllIeHHJD R NPoin H30+ rrpoHCXO,nMT YBeJIH'IeHRe MRKpOBH3KOC
TH BO,nH, 38 C'tleT oópa30BBHHH BO,nOpO,nEHX CBRBet; aToro RaTHOHa c MOJIe
Ry~ BO,nU H, c~e,nOBaTe~HO, CO Bcet; CTPYRTYPO~ paCTBopHTeJIH. 

'I 
C pOCTOM pH YÓUBaeT BepOHTHOCTl> peaKUHH (2), H B He~Tp8JIbHUX pa

l CTBOpaX ITpHCYTCTBynT npeRMymecTBeHHO CJI8ÓO 'rR,npaTHpOBBHHHe RaTROHH 
" 

Np Oi	 ' ,lt.7IH ROTOpax BJl3ROC'l':b paCTBopOB npa ,nBR'KeHHH B aJIeKTpR'Ied"I 

ROM no~e ,nOJIEH8 ÓUTb MeHbllIe, 'IeM ~ npoTOHHpoBSHHoro HenTYHORJIB.i/i 
, . OCHOBIlBaHCb Ha Mo,ne~HHX npe,nCTaBJIeHHRX, COOTBeTcTBynmHX ypaBHe~ 

ImlO (2), 3BBRCRMOCTb Ü!'t>(V) = f ( [H1 ) MOJKHO aarracars B cJIe.nyIO-
I!{eM BH,IJ;e: o I ~ I n 

_ U(NpOi)+ Lf(Np0i H30+r P1[Hrt ... +U(NpOin H 0+rJ1n(HiJ (3)i	 3 ., 
(I uNp(vf 1 + r~ [H:.J + ... + p;, [H1n	 ~ .tI': 

":H: 
l ,\ rne ut - J.IH,1UrnH,IJy8JI!>HUe IIO.ztBH!\liOCTR ROHOB HenTyHHH, OÓpa3YKJItHX paB

UI HOBeCHyYl CRCTeMY. Pemeaae ypaBHemIH (3) ITOR8 S8JIO, lITO paCC'IRT8HHBH 
~H ÜNP(v} "" f([H+J) (rryHKTHPH8SI RpHB8SI H8 pac .T) Hmr.ny'IlIIHM Oó'(t'. p8s0M COBlIa~eT c pesYJI!>T8TaMItI HalliRX R3MepeHH~ nO,nBREHOCTR ROHOB
 

I'~ 

l Np(Y)" B mITepBaJIe 2,5 ~ pH s 4,5 npa n"" I R r~ ~I04.
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-	 ----- • _. 

C~e~OBaTenbHO, B KHcnUX paCTBOpaX (pH ~ 2,5) Np(Y),BepoRTHo7 ' 

HaXO~TcR npeKMymecTB8HHO B ~oPMe MOHonpoToHRpoBaHHoro ROHa HenTY
HOR~a, a npn pH ~ 4,5 - HenTyHOR~a R ero r~pOKCV~bHUX KoM~eKCOB. 

OCHOB1lliaJICb aa C,Ue.n:8.HHOM aaare SaMIO"tleHRR, ,11.JIR pacste'ra pasaoaec
HUX KOHcTaHT peaKUR~ rR,UpO~S8 nRTHBa~eHTHoro HenTyHRR 

NpO+2+ n H ZO -.lh.Np02(OHJh"n +nH+	 (4) 

MH Rcno~b30B8~ Be~~HH no.uBR~ocTe~, onpe.ue~eHHHe H8MR B HHTepEa
.ne 5, 5 s pH s 13. B 8TOM RHTepBa~e pH Mll npJiIRfLJIK, RCXOM R3 pesynb
T8TOB p800TH /6/, "tlTO B yp8BHeHJiIR (4) n = 1,2. ITpR T8KOM ,UonymeHRR 
6PYTTo-no~BR~OCTn Np(Y) .uO~8 onRCllB8TbCR c~e.uY~ yp8BHeHR8M: 

Ü = Lf(NPO~r~H+JZ + u(Np 02(OH}z}' rz (5)
 

Np(V' [H4:)2 +,f)1 (H+] + Pz
 
Yp8BHeHHe 55) peill8~OCb MeTo,UOM H8RMeHbillRX KB8,n;paTOB no nporpaMMe
 
MlmTIT /20 .Ba pHcYHKecn~oillHo~ ~HRe~ nOK838Ha XOpOillO cOBna,Ua,~8R c
 
3KCnepHMeHT8JIbHHMR .u8HHbIMR 38BRCHMOCT:5 Li Np(V) = f ([H+] ) , pacc-ra

T8HH8R c JiICnO~b30B8HJiIeM c~e.uyromHX Be~~H nOCTORHHUX "tl~eHOB yp8BHe

HRR (5):
 
P01 = 10,45(25), prZ = 21,95(35)
 

UO(NpQ+)= +4,2(1) .10-4 cM2B-1c-1,. uO\NPO (OHC,= -4,55(30) .10-
4 

2 -I 2 "2 FL 
CM	 B-1C. • 

IToK838Te~bHo, "tlTO aOco~IOTHlle Be~"tlRHH RH,UJiIB~8nbHUX no,n;BR~HOC

Te~ K8TROH8 R 8HHOH8 Np(Y) nO~R~Cb np8KTR"tleCKR O,UJilH8KOBHMR. 3TO
ro MO~HO OH~O O~8Tb no 8H8~orRR c pe3Y~bT8T8MJiI H8illJilX npe~ P8
OOT, B KOTOpllX Mll no~"tlJiI~ 0Jll13KJiIe no 80CO~THID.1 BeJlli"tlIDi8M RH,URBR
.uy8~DHHe no,n;BR~OCTR O,UH038pR.uHHX KOMn~eKCHUX K8THOHOB R 8HHOHOB 
.TpeXBa~eHTHUX MeT8JL~OB B ~CTBOpaX ~OHOBHX 3~eKTp0Jll1TOB, co,Uep~BlliHX
 
,UHK8pOOHOBlle KJiIC~OTH /13- 5/. T8KO~ pe3Y~T8T - npRMepHoe paBeHcTBo
 

'80COJI1OTHHX BeJIH"tJHH no,n;BRJKHOCTen Np Oi PI NPOiOH}2" - no H8weMY
 
'MHeHRIO, KOCBeHHO CB~eTe~cTByeT o ,UOCTOBepHOCTR BeJll1"tlIDi KOHCT8HT
 
rR~OJIH3a Np(Y), paCCQRT8HHHX no pe3Y~bT8TaM 8~eKTpoMRrp8UHOHHUX
 

8KcrrepHMeHTOB c 239Np oe3 HOCHTe~. C 8TOn ~e TO"tlRH 3peHRR MOY.HO
 
,paCCMaTpRB8Tb H y,n;oa~eTBOpRTenDHOe COBna,n;eHHe BeXH"tlJiIH ~1' onpe,n;e
. ~eHHl:IX H8MH H 8BTOpaMJiI p800T~ /7/, To~e BHrro~eHHo~ c 239Np Oe3 HO

cRTe~. 

B 38KJIroqeHRe Mll XOTKM BocnO~30B8TbCR npHHTHo~ B03MOXHOCTbIO no-
0~8ro,U8pRTb np~. H.H.KpoT8 38 38KHTepeCOB8HHoe R no~e3Hoe oocy~e

HHe ~e3Y~bTaTOB H8CTORmen paOOTH. 
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3aKa3bl Ha YIIDMRHYTble KHHrH MOrYT 6b1Tb HanpaaneHbl 110 anpecy: 
1 010 00 HocKaa, rnaano<~TaMT, n/H 79 

H3naTenbCKHft OTllCfl Q6bclliiHCijHOrO HHCTHTYTa RllCPHbiX HCcnenoaaHII~ 

Pew 41. H ~p. P6-86-829 
3neKTpOMHrpa~HH HOHOB PaAHOHyKnH~OB 6es HOCHTeneA, 
lluABH~HOCTH H rH~ponH3 HOHOB Np(V) 
B nepxnopaTHbJX pacTBOpax 

HsMepeHa no~BH~HOCTb 239Np(V) 6e3 HOCHTenH B paCTBopax, 
HCl04- NaCl04- NaOH, ~ = 0,1, T = 298,1 K B HHTepBane 
I ::; pH ::; 13. Ha ocHoBaHHH sKcnepHMeHTanbHbJX ~aHHblX pacctiHTaHbl 
KOHCTaHTbJ ru~ponHsa HenTYHOHJIHOHa p fh = I 0, 41 (25) H p {J2 = 
= 21 ,95(35), a TaK~e HH~HBH~yanbHbJe no~Blf~HOCTH HOHOB Np(V): 
U0

(Np02) = +4,20(10) ·I0-4 cM2B-lc-l H u(NpO (OH)-2) = 
- ~ - -1 ' 2 = -4,55(30)•10 4 cM B 1c • 06HapY*eH s~eKT noHu~eHHH no~BH~-

HOCTH Np (V) B KHCnblX paCTBOpax (pH: )-2) no cpaBHeHHIO C HeA
TpanbHbiMH (pH= 5, 5-7,5). 3~eKT o6'bHCHHeTCH o6pasoBaHueM 
coeAifHeHHH NpOiH3o+ c K'JHCTaHToA npoToHupoBaHuH fJ ~ ~ I · 10 - 4 

Pa6oTa BbJnOnHeHa B Jla6opaTopHH SI~epHbJX npo6neM mum. 

npenpiiHT 06'be):lHHeHHoro IIHCTHTyta Jl,[l,epHblX HCCne):lOBaHHif. lly6Ha )986 

llepeBo~ O.C.BHHOrpa~oBoA 

Roesch F. et al P6-86-829 
Electromigration of Carrier-Free Radionuclide Ions. 
Mobilities and Np(V) Ion Hydrolysis in Perchlorate 
Solutions 

The 239Np(V) carrier-free ion mobility in the solutions 
HCl04 - NaCl04 - NaOH has been measured in the range I ::; pH::; 
::; 13. On the basis of experimental data the hydrolysis con
stants of NpOz ion have been calculated as p{J1 = 10.45(25) 
and p~2 = 21.96(35). The individual ion mobilities of N~(V) 
have been found to be u(NpO+) c +4.20(IO)·I0-4 cm2v-1s- and 
u(Np02(0H)2) = 4. 55 (30) · J0-4

2 sm2v-1s-1. It has been revealed 
that the 1on mobility of Np(V) decreases in acid solutions 
(pH:::.I-2) compared with neutral ones (pH:: 5.5-7.5). This 
effect is explained as due to the formation of the compound 
NpO~·H3o+ with the protonation constant p~l:: 1·10-4 • 

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