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B aaurer-r npensuiyuter-t C006meHHH 'lI 6hIJIH npnaeneast BeJIH4HHhl 

KOHI~eHTpaU:HOHHhIX KOHCTaHT YCTOHtrnBOCTH 6poMH,nHhIX H HO,nH,nflbIX 

KOMIIJIeKCOB O,nHOBaJIeHTHOrO TaJIJIHR B pa36aBJIeHHhIX rarroreaannepxrro

paTHbIX paCTBOpaX neper-ícaaoro COCTaBa C rrOCTOHHHOI1 .HOHHOI1 CHJIOI1. 

KOHCTaHTbI paCC4HThIBaJIHCb na OCHOBaHHH pe3YJIbTaTOB H3MepeHHI1 CKOpO

CTel1 3JIeKTpOMHrpaUHH pa,nHOaKTHBHhIX TaJIJIOHHOB 6e3 HOCHTeJIR B pacr

BOpaX <pOHOBblX 3JIeKTpOJIHTOB. TIpHMeHeHHbl11 HaMH 3JIeKTpO<pOpeTWleCKHI1 

MeTO,n nan B03MO:IKHOCTb flOJIY4aTb xopouro nocnpoaanonar-n.ic 3KCnepHMeH

ransnsre nanusre HMeHHO B TeX YCJIOBHRX, B KOTOpblX ortpezienenae KOH

CTaHT YCT0l14HBOCTH TaJIJIOKOMIIJIeKCOB npyrar-r« MeTO,naMH COrrpR:lKeHO 

C OTHOCHTeJIbHO 60JIbillHMH rrOrpelllHOCTHMH. 

HaCrOHmaR paõora RBJIReTCH rrpO,nOJI:lKeHHeM HCCJIe,nOBaHHI1 KOMn

JIeKCOB O,nHOBaJIeHTHOrO TaJIJIHH. MhI H3Y4HJIH ero rro,nBH:lKHOCTb B CYJIb<paT

. conepxcautax pacraopax C HOHHoif CHJIOI1 r-reusure eJJ,HHHUhI. B 3THX pacraopax, 

no HMelOmHMCR JIHTepaTypHbIM cBe,neHHRM, oôpaayercn KOMnJIeKCHhl11 TaJIJIO

cYJIbcPaTHhlH aHHOH [Tl(S04)] 1- 12-11/. BeJIH4HHa ero TepMO,UHHaMH4eCK0I1 

KOHcTaHTbI YCT0I14HBOCTH, COrJIaCHO rrOCJIe,UHHM H3MepeHHRM /9 , JIe:IKHT B HH

r epaane 01' 10 no 100 JI. MOJIb -1. 04eBH,nHO, 41'0 H3-3a CTOJIb aar-reraoro paa

õpoca :lKeJIaTeJIbHO ,UonOJIHHTeJIbHOe nponenenae onpe,UeJIeHHI1l<OHueHTpaIJ,HOH

HbIX H TepMO,UHHaMH4eCKliX KOHCTaHT YCTOH4HBOCTH TaJIJIOCYJIb<paTHoro 

KOMIIJIeKCa, 4TO H 6bIJIO HaMH c,UeJIaHO. 

3 KCrIEPI1MEHTAllbHAH lJACTb 

HCCJIe,UOBaHHR B'hlIlOJIHeHhl C panHOHYKJIH,UOM 201Tl 6e3 HOCHTeJIR, 

nonY4eHHbIM xepea B/O "H30Ton". Do,UrOTOBKa rrpenapara panHOTaJIJIHR 

K OnbITaM rrpaáeneaa B Harnel1 paõore '1: . Pa,UHOTaJIJIHH BHOCHJICR B 3JIeKTpO

MHrpauHoHHYIO H4el1KY B pacrnope 1.10-2 
MOJIb.JI -1 HC104 - 1· 

.10-4 MOJIb.JI- 1 N2 H4 06õeMoM 1-3IlJI. 
rIO,UBH:lKHOCTb HOHOB panHOTaJIJIHH (CKOpOCTb MHrpaUHH npn rpaznrea

Te HanpR:lKeHHR 1 B· CM - ) onpenenanacs npa rer-meparype 298,1 (1) K 

B pacrnopax <pOHOBhlX 3JIeKTpOJIHTOB C nOCTOHHHOH HJIH nepeMeHHOI1 HOH

HOI1 CHJIOH: Na#04 -NaC10 4 - 1· 10 -4 MOJIb· JI -1 N2 H 4' IL = 0,1, pH ::: 4 
iH N~S04 - H2S04 - 1·10-4 MOJIb JI- N2H 4 , 0,1 S J1 ~ 0,48,pH 2-2,5. DPH

CYTcTBHe r aztpaaaaa cTa6HJIH3HpOBaJIO KaTHOHbI pa.uHOTaJIJIHR B oziaoaa

JIeHTHOM COCTORHHH. KOHueHTpaUHli cYJ1b(paTHOHoB npn 3a,UaHHoH KHCJIOT

HOCTH paCCl:fHTbIBaJIHCb C Yl:feTOM H3MeHeHH fi pasHOBCCHbI.X KOIJCTaHT ,nHCCO'::-:\ uacr~'. -~ 1.1..l. a 1 1. • 01(. ~ tlfl'J''' 
tt .. 1 'ti- •

1"1 .._~,:,:.. ~:.::, ':,r.~3~~Il3l



I~HauHH K d = [SO~l . [H +] . [HSO 4' ]-1, 06paTHO npOnOpu;HOHaJIbHhIX HOH

HOH CHJIe pacraopos 112, 13/ . Bce pacraopsr rOTOBHJIH H3 XHMJilleClGi tIl1CThIX 

peaKTHBoB na 6H,n;HCTHJIJIHpOBaHHOH aone nenocpezrcrneaao nepen axcnepa

MeHTaMH. 

Ilpar-rsre H3MepeHHH nO,n;BH:JKHOCTeH HOHOB pa,n;HOTaJIJIHH BhInOJIHeHhI 

C novromsro pa3pa60TaHHOH HaMH YCTaHOBKH, KOTopaH n03BOJIHeT npOBO

znrn, ,n;JIHTeJIbHhIH rrpouecc 3JIeKTpOePOpe3a 6e3 rH,n;pO,n;HHaMJilleCKOH cTa6H

JIH3aUHH pacraopa MeJIKo,n;HcnepCHhIMH HHepTHhIMH HanOJIHHTeJIHMH, 

npn nOCTOHHHhIX rpanaearax nanpaacenaa, rer-meparype H COCTaBe paCTBO
1 h'

pOB <pOHOBhIX 3JIeKTpOJIMTOB /14, 15/ . 
' 

PE3YJIbTATbI 11 OECYJK,UEHI1E 

3KcnepHMeHTaJlbHhIe BeJIHtrnHhI cpennax nO,n;BH)l(HOCTeH pa,n;HOTaJI

JII1H (ii) B pacrnopax eP0HOBhIX 3JIeKTpOJIHTOB C nocTOHHHOH HOHHOH CHJIOH 

11 = 0,1 H neperaeansrrea, 01' 1· 10 -3 zto 3,3 .10 -2 MOJIb/JI- l, KOHueHTpa

UHHMH SO~- , nOKa3aHhI na pHC. 1. B HCCJIe,n;OBaHHOM HHTepBaJIe KOHueHTpa

U;HI'1 rmranna no,n;BH)KHOCTb YMeHbIlIaJIaCh npar-tepao na O,n;HY rperr., coxpa

HHH nOJIO)KHTeJIhHOe 3Ha4eHHe, tITO YKa3hIBaJIO na 06pa30BaHHe OTHOCHTeJIb

HO CJIa6hIX TaJIJIOcYJIbePaTHhIx KOMnJIeKCOB. 

Ilpn 06pa60TKe 3KcnepHMeHTaJIbHhIX ,n;aHHhIX MhI HCXO,n;MJIH H3 npen

nOJIOJKeHHH, no-nepasrx , o TOM, tITO B HaUIliX YCJIOBHHX, cyzra no xaparcrepy 

3aBHCHMOCTH Ü = f([ SO~- ] ), HeT ,n;HCYJIb<paTHhIX TaJIJIOKOMnJIeKCOB 

[TI(S04) 2 ]3- H, BO-BTOphlX, tITO H3MeHeHHe KOHueHTpa..u;HH HOHOB B <PO

HOBhIX 3JIeKTpOJIHTaX ae CKa3hIBaeTCR na no,n;BHJKHOCl'H TaJIJIOHOHOB 1 no

CKOJIbKY OHH 06pa3YfOT MaJIOYCTOHtrnBhle HeHTpaJIbHhle aCCOUMaThI C nep

XJIOpaTHhIMH aHMoHaMM /16< 18/ . CJIe,n;OBaTeJIbHO, M3MeHeHHe no,n;BHJKHOCTH 

TI (I) 06YCJIOBJIeHO TOJIbKO pearcuneâ 

Kl 
TI+ + SO:-;:= [TI(SO 4)]1- • (1) 

Ha OCHOBaHMM peaxuna (1) 3aBMCMMOCTb ~ = f([ SO 2-]) MOJKHO aanacars 
B CJIe,n;YfOw;eM aane: 

U~l+ + U( Tl(S04)]-1 . K l' [SO~-] 
(2)u 

1+ Kl'[SO~-] 

r nc u ~l + - HH,n;HBH,n;YaJIbHaH no,n;BH)l(HOCTb TI +, pasnaa +7,3\3) 
'I 

. 10-4 cM2 c-:1 B -1 B nepxnoparrn.rx pacraopax 1,5.10 -3.$11 S 0,5 r 

UY TI S04")11- -- HfI,n;MBMJI,YaJIbHaH no,n;BH)l(HOCTh KOMTIJIeKCHOro TaJInO

cYJIb~aTI-IOrO aHHOHa, BeJIMtrnHa MhI npHHHJI~ (.,IWFI KOTOrJOrO HeM3BeCTHa. 
l l ee paBHOH -7 (1) . 10 -4 l'M2 c- B- l , TaK KaK naunr 3KcnepMMeHThI /19- 21 

nOKa3aJIM, 41'0 ,n;JIH OJI,llOrO H Toro »ce 3JIeMeHTa no,n;BH'lKHOCTH nOJIO'IKHTeJIb

HhIX M. OTpHu.aTeJIbHbIX KOMnJIeKCHbIX MOHOB MMelOT 6JIH3KI1e a6COJIfOTHbIe 

BeJIHtIHHhI. 
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PuC. I. IlOOBUJfC1WCTb 201 TI (I ) B pacteope Na2 S04 - Na CI 04 ' 
11 = 0.1. pH ~ 4. T = 298,1 (1) K. 

KOHUeHTpa..u;MOHHaH KOHCTaHTa YCTO:HlillBOCTH K 1 = [[ TI (SO4)] 1-] -, 

.[Tl+]-l.[SO~-]-l =5,4(1) JI.MOJIb-1 paCCtIHTaHa no ypaBHeHl110 (2) 
MeTo,n;OM HaHMeHbllIMX xaanparon no nporpar-rr-re MINUIT 122/ . CnJIOIlIHaH 

KpHBaH na pHC. 1 paccsarana C HCnOJIb30BaHHeM cpenneá BeJIHtIHHhI K l' Ee 

xopouiee connanenne C 3KcnepHMeHTaJIbHhIMH TOtIKaMM MO)l(HO paccvrar

paaars KaK norrraepacneaae npaBHJIbHOCTH nauiero npe,n;nOJIOJKeHHH o 6JIH3

KI1X a6COJIIOTHhIX BeJIHtrnHax no,n;BH)KHOCTeH TI+ H [TI (SO4)] 1- . 

TepMo,n;HHaMHtIeCKaR KOHCTaHTa YCTOHtrnBOCTH TaJIJIOCYJIbq,aTHoro KOM

nJIeKCa ({3 1) õi.rna paccmrrana HaMH no ypaBHeHHIO 

13 1 
~ K jY(Tl(S0'\l!~__ . (3) 
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TIOCI<:OJIbI<:Y I<:03cPcPHUI1eHTbI aI<:THBHOCTH y~ 0,nHOpa3pR,lUIbIX HOHOB npn t -, I f ....~ ~ '.ll1 :::t\. -e c: 
;::$'6 oO,nHHaI<:OBbIX HOHHbIX CHJIaX B pa36aBJIeHHbI?C paCTBOpaX 3JIeI<:TpOJIHTOB j ~ ~\ *.... ~ \O ~ QJ..HMelOT 6JIH3KHe BeJII1lUfHbI: y rTl(S04)] 1- :: Y~l+' a aenasaaa KO!cPcPH
~ o' c: 

IJ;HeHTa aKTHBHOCTH CYJIbcPaTHOHa ,nJIR 11 = 0,1 H3BeCTHa: y Il-~ ,1 C\J • 
1 0é; '\= °,355/ 23 / , TO 8°4-
I ~ 11 -, 

t::S ::1.
I11-0 1 -1 \ ...... 'K 16 (y -;') = 15,2 (3) MOJIb. JI -1. (4) ~~/3 1 ~ Ii .o 

UI:.O 
8°4- ;>,,---... c: 

o
O'--IQJ.TIpH 06pa60TI<:e aaunrx 3KcnepHMeHTaJIbHhIX zraaasrx O IIO,nBI1JKHOCTRX ~ 

c.TaJIJIOHOHOB B cynsdiarconepxcaumx pacraopax c neper-reanoã HOHHOH CH ~ ~ 
.... ;>" 

JIOH: 0,1 .s 11 s. °,48 IIOJIYlJeHHbIe BeJIHlJHHbI K~ 6bIJIH 06paTHo rrponopnao 1: 
;:3 ~ 
.... l:l, " HaJIbHbI 11 (CM. Ta6JI.). O lJeBH,nHo, lJTO 31'01' 3cPcPeKT CBR3aH c H3MeHeHHeM 

aI<:THBHOCTeH CYJIbcPaTHOHOB (a 802-) B pacrnopax cPOHOBhIX 3JIeKTpOJIHTOB.
-4 g ~ I 'I~ ~.. ~ ,UJIH onpenenenaa BeJIHlJHH l:i- B pacraopax c H3BeCTHbIMH 11 H KOHI~eI-ITpa-a 8 0 ::t ~ ::1. ...... o

I~HRMH SO~--HOHOB HaMH 6hIJ1Il paCClJHTaHhI IIO ypaaaeamo (5) /24, npa ';:3::i. rl ~ ~ 
2~ 

6JIH)f(eHHhIe I<:03cPcPHUHeHThI aI<:THBHOCTH v" 2 : U ';:3 c.
;>"CU 
.... ;:3

80 
4 .o ::tJ1 11 3 11 -2 (5) .... ~ Y 2- = (Y N 80 ) . (y N + ) :t: ~ 80 a2 4 a· t::S o4 .......... ~ 

U t::S IBeJIHlJI1HbJ Y!:a+= Y ~aCI0 H Y~a 8C4 IIOJIYlJeHbI HCXO,nR H3 H3BeCTHbIX :t: l:l, I c:o ....Ta6JIHlJHhIX ,naHHhIX 25' 'l1HTepnOJIJuHeH HX I<: 3a,naHHbIM 3HalJeHHRM 11. C\1~.D;( U o c:;(3am1CHMOCTb IIo,nBmKHOCTH TaJIJIOHOHa 01' aI<:THBHOCTH SO~- norcaaana aa CF) o:::-'(1) 
~ ~ 

pHc.2. QJ.t::S 
:t:

;:3 c:sTIpH IIo,nCTaHOBI<:e B ypaaneaae (2) aI<:THBHOCTeH cYJTbcPa'IHOHOB BMe
rl~ 

CTO HX I<:OHI~eHTpaU11H SeJIHlJI1Hhl TepMO,UHHaMHlJeCI<:OH I<:OHCTaHTbI YCTOH QJ.~ 
'--u

lJHBOCT11 IIOJIYlJalOTCH 6JIH3I<:11MH B (31, BbIlJ11CJIeHHOH IIO ypaaaeamo (4) 
cu * ...... 
;:3QJ.IIO pe3YJIbTaTaM JI<:ClIepliMeHTOB, BhlIlOJIHeHHblX B pacraopax C IIepeMeHHoH ::t
;( .... 

I<:OHueHTpaUHeH cynsdiaraonoa 11 nOCTOHHHOH HOHHOH C11.rroH· (CM. Ta6JI.) U .o 
cu :t: 
::t';:3OueHHTb B eJI11lJ11HY TepMo,U11HaM11lJeCI<:OH I<:OHCTaHTbI YCTOHlJHBOCTH ;:3 ::t 

TaJIJIOcYJIbcPaTHoro I<:OMIIJIeI<:Ca na OCHOBaHHH I<:OHueHTpau;1I0HHbIX I<:OHCTaHT, ~ ;:3 
t::S ~ 
:t: cuB IIp11HUline, MO)f(HO liHatIe, lJeM aro 6bIJIO c,UeJIaHO a snue, eCJIl-I BOCIIOJIb30 ;:3 eX) 

<Q t::S ......BaTbCH ,UJIR 3TOH nernr 3Mn11p11lJeCI<:11M ypaBHeH11eM (6) , 3I<:('rpanOJI11pYlO~11M o ;( I 
KIl1 I<: r11IIOTeTHlJeCI<:11M pacrnopar-r C {J. = O, B I<:OTOpbIX 06e KüHCTaHThI 11MelOT ~ :t: !Pl:l,cu Io,nHHaI<:OBhle BeJI11lJI1HhI '26 I c:u ::t• .o.... o 01'- 

~ 
;:30 1::J o 

.......... o ~Vil ::l.......ll)
 I 
o19K 11 19 (3 * + ,-,"z 2A : +D Il ) , (6) ~C\l 
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'í~1 1 
l+B~VI1 cut -I .o...... o :t:~J,

rzte tiz2 , npavreuarensuo I<: paCCMaTpHBaeMOMY CJIYlJaIO, paBHO -4, a = 4,9, :t: ........
 o ~ 

A 11 B - KOHCTaHThI B ypaBHeH1111 ,Ue6aR-XIOI<:KeJIR, COOTBeTCTBeHHO paaasie ::30,(~I 
I~o 

::t~ 
0,511 11 ,,0,328, a paCClJHTaHHaH HaMH BeJI11lJ11Ha D = 0,26. PaCClJI1TaHHhIe no t::S .......
 

\~ 
Cl.f-I ......ypaBHeHHIO (6) BeJI11lJI1HhI {3 ~ npnaeneast n Ta6JI. OH11 y.uoBJIeTBOp11TeJIhHO .... '---' 

I:t: 
c:cu t::S ICOrJIaCYlOTCH C {31' IIOJI'ylJeHHhIM11 IIO ypaaaeamo (2). TaI<:11M 06pa30M, ::t U C\1~ ~.

ª:x: ;( O c:6JI1130CTh BeJIHlJ11H TepMo,U11HaMHlJeCKOH KOHCTaHThI YCTCllilJHBOCTH TaJIJIO
Cf) ot 

~ ~CYJIbcP~THoro KOMnJIeKCa, IIOJIYlJeHHhlX TpeMR pa3JIHlJHhIMH MeTo,UaMH 
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Puc. 2. [J006UJfCHOCTb 
20-1

TI (1) 6 cYJlbifiaTcooepJfCaU4UX pacteopax 6 3a6UCU
MOCTU OT a s 0 2...O,1.,$ f.1 S. 0,48, T = 298,1 (1) K. 

4 

06pa60TKH arccrrepawrenransm.rx namrsrx, n03BOJIHeT, rro naurer-ry MHeHHlO, 

C,ll,enaTb 3aKJI104eHHe o ,ll,OCTOBepHOCTH orrpe,ll,eneHHOíí HaMH cpe,ll,Heíí BenH

4HHbI l31=15,7(1,O) n.Monb-1, paCC4HTaHHOH na OCHOBaHHH pesyrrsraroa 
H3MepeHHH nO,rI,BH)KHOCTH TaJInOHOHa B cynsdiarconepacaruax pacrnopax. 
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TEMATHqECKHE KATErOPHH llYBRHKAQHR 

OB~E~HHEHHOrO HHCTHTYTA H~EPHYX 

HCCRE~OBAHHR 

Ha.neKc TeMaTHKa 

1. 3Kcnep~MeHTanbHaA ~M3~Ka BWCOK~X 3Hepr~H 

2. TeopeTH4eCKaA ~~3HKa BWCOK~X 3HeprHH 

3. 3KcnepHMeHTanbHaA HeHTPOHHaA ~H3HKa 

4. TeopeTH4eCKaA ~H3HKa HH3K~x 3HeprHH 

5. HaTeMaTHKa 

6. ~AepHaA cneKTPOCKOnHA H paAHOXHMHA 

7. ~H3HKa TA*enwx HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AeToMaTH3aUHA o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHwx 

11. Bw4HCnHTenbHaA MaTeMaTHKa H TeXHHKa 

12. XHMHA 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. ~CCneAOBaHHA TBePAWX Ten H *~AKOCTeH 
AAePHWMH MeToAaMH 

15. 3KcnepHMeHTanbHaA ~H3HKa AAePHWX peaKUHH 
npH HH3KHX 3HeprHAX 

16. Ao3HMeTpHA H ~H3HKa 3a~HTW 

17. TeopHA KOHAeHCHPOBaHHOrO COCTOAHHA 

18. ~CnOnb30BaHHe pe3ynbTaTOB H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTAX HayKH H TeXHHK~ 

19. 6H~H3HKa 

,.., 

Peru fl>. u .np. 
3JieKTpoMHrpanHH pa,nHOHyKJIH,nOB 6e3 HOCHTeneif. 
201'11(1) -T3JIJIOCynh$aTHbiH KOMIUieKC 
B BO,nHbiX paCTBOpaX 

12-87-735 

Onpe.neneHhl KOHUeHTpal.\HOHHhie KOHCTaHThi ycToifquaocTH 
TannocynLIJ>aTHoro KOMIUieKca [ Tl(S04)] 1 - no pe3ynLTaTaM 
H3MepeHHH no,naiDKHOCTH 201 Tl(l) npu 25°C B pacmopax 
Na~4 -NaCl04,11= 0,1pH .=: 4 H Na 2 S0 4 -H2S04, 0,1 ~ll ~0,48, 
pH 2-2,5. Ha ocHoae 3KcnepHMeHTanhHbiX JJ:aHHhiX paccquTaHa TepMO· 
JUU13MHqecKaH KOHCTaHTa ycToifqHBOCTH :HOrO KQMOJieKCHOrO 
aHHOHa: f31 = 15,7 (1,0) R· MOJib -l. 

Pa6oTa BhmOJIHeHa B Jia6opaTopHH H.UepHhiX npo6rreM OIUU1. 

llpenpHHT 061>e.tlHHeHHoro HHCTKryYa R.z:tepHbiX HCCJiellOBaHHH. Ay6Ha 1987 

llepeao.n mnopoa 

Rosch F. ,et al. 
Electromigration of Carrier-Free Radionuclides. 
201 Tl-Thallium (I) Sulphate Complexes 
in Aqueous Solitons 

12-87-735 

Stoichiometric stability constants of the thallium(!) sulphate 
com~ex { Tl (SO 4}]- have been determined by measurements of 
the 1 Tl-Tl(l) ion mobility at 298.1(1) K in solutions of Na2S04-
Na{H)Cl04, 11 = 0.1, pH=: 4 and Na2 S04 - H2 S04 0.15 f1 :::; 0.48, 
pH 2-2,5. The thermodynamic stability constant of this complex 
anion of {3 1 = 15.7(1.0) l·mol-1 has been calculated on the basis 
of experimental data. 

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