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3KCTpaK~MH P33 CMeCAMH ~-AMKeTOHOB H HeHTpanbH~X ~Oc~opopra
HH4eCKHX 3KCTpareHTOB nOCBA~eHO 3Ha4HTenbHOe 4HCnO paGoT/ I-5/. 
TeM He MeHee, OCTaeTCR HeACH~M PAA BonpOCOB, B 4aCTHOCTH, BO
npoc 0 COCTaBe 3KCTparHpY~HXCA KOMnneKCOB npH HSMeHeHHH B WHPO
KOM AHana30He KOH~eHTpa~HH 3KCTpareHTOB H KHcnOTHOCTH. 06W4HO 
npH onpeAeneHHH COCTaBa OCHOBHoro 3KCTparHpyeMoro KOMnneKca 
C4HTaeTCA, 4TO o6pasyeTcA TonbKO OAHH KOMnneKC. OAHaKO 3TO BOB
ce He 04eBHAHO, TaK KaK B HccneAOBaHHAX TaKoro pOAa npHMeMAIOTCA 
B~COKHe KOH~eHTpa~HH 3KCTpareHTOB OT 0,1 Monb/n H Bwwe, 4TO He 
n03BonAeT HSY4aTb TOHKHe AeTanH MexaHH3MOB 3KCTpaK~HH Hs-,a pes
Koro cABHra paSHoseCHA B CTOPOHY 06pasoBaHHA OCHOBHoro 3KcTparH
py~erocA KOMnneKca,npH 3TOM 06pasoBaHHe APyrHx KOMnneKCOa nOAas
nReTCA, ~ OH~ He npOABnAIOTCA B SaBHCHMOCTAX COCTaS-CBOHCTeO. npH
MepOM n8nR~TCA pa60T~ no 3KCTpaK~HH P33 CMeCRMH HTTA /TeHOHn
TPH~Topa4eTOHa/ H T6~ /TpH6YTH~c~aTa/, B KOTOPWX nOKasaHO, 4TO 
OCHOBHC~ 3KCTpar~py~HHCA KOMnneKC B MaKCHMYMe HSBne4eHHA HMeeT 
COCTae ML(TTA)3 (TB~)2' MaKCHManbHoe H3Bne4eHHe 3AeCb npHXO
AHiCA H<!\ TY o6nacTb KHcnoTHocTH, rAe P33 YlKe B 3aMeTHoH AMe 
nl{;pOJ'Yl30SaHW. B CBRSH C 3TH'" npeACTaBnRno HHTepec Hsy4eHHe 
3KcTpaK~~H La npH HHSKHX KOH~eHTpa~HAX 3KCTpareHTOB Ha ~OHe 
nl1apT)10rO 3J1eKTpOnHT8 (NaCIOt.) B 06nacTH pH '" 1-6. 4TO MOrno 
npHSe-r!<1 K SaMeTHOM), ),CHneH!-l1O BnHAHHA rHAPonHsa naHTaHa Ha CO" 
eTas ero CMeW8HHWX KOMnneKCOB C HTTA H T6~. OAHoapeMeHHO onpe
AenRJ1H ncaeAeHHe MaTePHHfKoro Ba 8 3TOH CMCTeMe 3KCTpareHTOB. 
~'h::CTpaK~HA n1llpw 140Ba - 40'La CMeCRMH 3KCTpareHTOB B WHPOKOM 
HHTepsone pH ;:"0 HaCTORIl4E:rO SpeMeHl1 He 113)'4<:1:'13CI>. XOTA TaKi'1e 
Aa~IH",e H)'lK:n" AAFI OnTl1MI'l3<:1141i11oi 31(C; TpaK4110HHO -xpOMaTorpa~H4e.C!(H)I. 
>,C110!il1<1~ ngH i'lc.nOlib30SaHv..... 140Ba I(~K I C.1cpal0pa BblCOK04HGTOrO 
H30Tona lOLa. 

3KcnEP~lNHI'fAI1bHAR 4ACTb 

AnA pa60Tw npy,l~eHM1Hcb pacTBopw 1,j~1CTClX TB~ H HTTA B 6eHao.:'!e. 
npenapan" 140B8 - 14°1,8, ynap\;iBamtC" 2-3 pa3d c, aaOTHOH KHcnoToi:1, 
3aTeM Ht",- >{(:>md«(; p."l3 - C XlIOPHOO1 K"1CI1C'1cH. Au!1ee OC13I=\OI< paCT80
r-f\l1CF, s xncp'"'oi1 1{"'::;10Te C cOOTSeTC'TsYIOO\I1)o1 pH Pac ·90p Ba+La Ha

J1l-1sanv. B f,p06!o'!pl<1'I C npI':T:pT"j>.~1-1 i'pOOKS~'.~ 11 pa36oSNIIl"! paCTI!IOpO~ 
XJlop,ii. Kit:: fiOTL! C 3aAani"',l.l pH AC o5:.llcro 06'bc;,.,;a 5 l"'.r.. 06"f);'4GI aOA' 
HO.;:j H owa:1}1\iC,CXO';; Ita:> 6peJ1w:; l> P2:SHWMI'\. 3KCT ,lal(:.r~;c r.;::OBC.q~·!.":\~ 

B Te4e'.;,;~' 1.,0 t-'~"l;: /\j"o AOCHITOI.lHO An? YCT3'409nei!IM'i paIHlOBeC!r./. 
rk"(,1€ ~HrCipaX~Yl:·1 CHeCb L\eH~pl1~yrl1pO",ar;aCb, 1013 op:-a!';W-lCCK~ 101 DOA
HO~ tIla,,; C.Tf:'>1p..:ilI1CI:. ()Ji"'HaKOa!;~e amli<SOTb, KOTOPblE: 113",epilJli1C:~ • O,ill-1

1i"(:;~;i~tiHh;ji \n~, 
U!f;I.~.~t~ }.;(. 1·"~"lh'·'7' 

t;;,~e:.. a~( " ,~.~ A. 

1 



HaKOBOH reOMeTpHH Ha l-cneKTpoMeTpe C Ge-Li-AeTeKTopOM. no 3THM 
AaHH~M paCC4HT~BanHCb K03~~H~HeHT~ pacnpeAeneHHB D naHTaHa H ba
pHR. 

PE3YnbTAT~ H HX 06CYIAEHHE 

5~a H3Y4eHa 3KcTpaK~HR La H Ba pacTBopaMH HTTA, TB¢ B 6eH30
ne H CMeCb~ 3THX 3KcTpareHToB npH pH OT 1 AO 6 Ha ~OHe 0,1 Monb/n 
NaCI04' 

3KcTpaK~HR Ba H La pacTaOPOM 0,1 Monb/n HTTA H paCTBopOM 
1 Monb/n T~ nOKa3aHa Ha PHc.l. HaAo OTMeTHTb, 4TO B 060HX cny
4aRX Ha4ano pOCTa CTeneHH 3KCTpaK~HH npHXOAHTCR Ha pH~3, npH KO
TOPOM Ha4HHaeTCR 06pa30BaHHe rHAPonH3H~X ~PM naHTaHa /AnA 
La pKlrAP = ],4-9,0/ 16/ • 3KcTpaK~HR naHTaHa B 3aBHCHMOCTH OT 
KOH~eHTpa~HH HTTA npH pH = 5,2 /0,1 Monb/n NaCI04/ nOKa3aHa B 6H
norapH~MH4ecKHx KOOPAHHaTax 19D - 19[HTTA] Ha pHc.2. HaKnoH npR-

E,% E,o/~ 

(La) l 1(80) 
25 2,5 

20 2,0 

15 1,5 

10 1,0 

5 0,5 

2 3 4 5 6 
pH 

PHC. I. 3aBHCHMOCTb CTeneHH 3KCT
paK~HH naHTaHa H oapHH OT pH npH 
H3BneqeHHH 0, I Monbl n HTTA 
H 1 Monb/n rB¢. I - La - HTTA; 
2 - Ba - HTTA; 3 - La - TB¢; 
4 - Ba - TBet>. 

LgD 

0,9 

',I I tg.,.=1 

',3 

1,5 

1,7 
1,3 I,! 0,9 0,7 

PHc.2. 3aBHCHMOCTb K03~H~HeHTa 
pacnpeAeneHHft naHTaHa OT KOH
~eHTp~ HTTA upH pH = 5,2 
10,1 Monb/n NaCI04/. ~ 

- Lg [ttTTAl 
1,9 

2 

19D 
o 

tgD<:1-1 

-2 

3 4 5 
pH 

La(OH)i + HTTA + La(OH)2·TTA 

B CBB3H 
BaeTCR B03MO*HOCTb H3Bne4eHHR 

LgD 
(La)r.--- 

6 

o 0,01 0,02M CHTIA) 
0,02 0,01 o M[T64>J 

1,0 

a 

-1,0 

LgO(Ba)<-3-2,a 

PHc.3. 3aBHCHMOCTb 
pacnpeAeneHHH naHTaHa OT 
H3BneqeHHH 0,1 
HTTA. 

MoH paBeH 1. Ha 
neH~ AaHH~e no 
Ha B KOOPAHHaTax LgD-pH.I	npRMoH paBeH 1, 4TO rOBopHT 06 
H3Bne4eHHH B AaHH~X ycnoBHRX 
H03apRAHoro HOHa, COAep*a~ero 

naHTaH. 
3ynbTaT~, MO*HO npHHTH 
o TOM, 4TO npH 3THX ycnoBHRX 
naHTaH 3KCTparHpyeTcR B sHAe 
coeAHHeHHR La(OH)2' TTA no ypaB-
HeHHIO 

+ H+. 

C 06~enpHHRT~MH npeAcTasneHHRMH/7~aMH He paCCMaTpH
nepxnopaTH~x· KOMnneKCOB naHTaHa. 

Aanee H3Y4anaCb 3KcTpaK~HR 
La H Ba CMeCRMH HTTA H TBet>. 
Ha pHc.4 npeACTaBneH~ AaHH~e no 
3KcTpaK~HH La H Ba H30MonRpH~MH 
CMeCBMH HTTA H TBet> npH pH=5,2. 
KOH~eHTpa~HR HTTA H3MeHRnaCb OT 
o AO 2-10-2 Monb/n, a KOH~eHT
pa~HR TB¢ COOTBeTCTseHHO - OT 
2· 10-2 AO 0 Monb/n .HaKcHMYM CH
HepreTH4ecKoro 3~KTa 04eHb 
RPKO npORBnReTCR AnR naHTaHa npH 
KOH~eHTpa~HH HTTA=6'10-3 
7· 10-3 Monb/n H TBet>~I,4'10-2 
1,3-10-2 Monb/n, OTc~a MO*HO 
npeAnono*HTb, 4TO s 3KCTparHpye
MOM KOMnneKce HMeeTCR OAHa MOne
Kyna HTTA H ABe - TEet>. AnR npo
sepKH 3Toro npeAnono*eHHR 6wnH 
nOCTaBneH~ on~T~ npH [H'rTA] '" 
= const = 6,10-3 Monb/n H nepe
MeHHOH KOH~eHTpa~HH TBet>, pH-5,2 
[NaCI04] = 0,1 Monb/n. Pe3ynbTaT 

PHc.4. 3KcTpaK~Hft naHTaHa H 6a

PHft H30MOnllPHblMH CMeCRMH HTTA 

H TB¢. pH=5. 2 10.1 Monbln NaC104/. 


3 

K03~H~HeHTa 
pH npH 

Monbln pacTBopoM 

pHc.3 npeACTaB
H3Bne4eHH~ naHTa

HaKnoH 

OA

Y4HT~BaR npeA~AY~He pe-
K B~BOAY 



tgac: 2 	

LgDPHc.5. 3aBHCHHOCTb K03~eH
· 0.9 Ta pacnpeAeneHHR naHTaHa OT KOH	 o 

~eHTp~HH TB~ npH [HTTA)-const= 
=6-10-3 Honb/n, pH = 5,2 	 -1 

LgD 

0.7 /0,1 Honb/n NaCI04/' 
-2 

0.5 
-3 

-40.3 

LgO 

PHc.7. HSHeHeHHe K03~eHTa 
pacnpeAeneHHR naHTaHa B SaBHeH
MOCTH [HTTA)/[H+). 

, ].5 
, .Q:Jb:a. 

[TB~] 3.0 
Xl 0" 

2.5 

2.0 

1.1 

0.9 

tgac=1 	

o 2 3 4 50.' 1.3 
L [HTTf~' 1.S 
g [H 

1.0-0.1 

PHc.B. HSMeHeHHe D-DrTA/[T~B] O.S 
AnR naHTaHa B saBHCHHOCTH OT-0.3 II' -2.2 -2.0 -1.8 Ko~eHTp~HH TB4I npH [HTTAJ .. o1-1-_....._-'---....- ......

;. ,const = 6·\0-3 Monb/n, pH-S,2,Lg[TB~) 0.5 1.0 I.S l~ 
-0.5 /0,1 Honb/n NaCI04 [TB~].tO M 

PHc.6. 3aBHCHHOCTb K03~H~HeHTa 
,pacnpeAeneHHR naHTaHa OT KOH~eH
TP~H HTTA npH [TB~]=const= -2.5 -2.3 -2.1 -1.9=1,2'10-2 Honb/n, pH = 5,2 ~ 

Lg[HTTA]/0,1 Honb/n NaCI04/. , 
[HTTA] 

19DrTA = lsKrTA + 19 ~ , /3/
npeACTaBneH Ha pHc.5, H3 KOToporo BHAHO, 4TO HaKnOH npRMo~ 

o KOOPAHHaTax 19D - 19[TB~) paseH 2. npH 3KCTpaK~HH naHTaHa npH rAe KrTA - KOHCTaHTa paBHoBecHR peaK~HH I, DTTA - K03~H4HeHT
nOCTORHHO~ KOH~eHTpa~HH TB~ = 1,2'10-2 Monb/n H nepeMeHHo~ KOH pacnpeAeneHHR naHTaHa. EcnH rpa~H4ecKH npeAcTasHTb saBHCHMOCTb 
~eHTpa4HH HTTA /pH = 5,2; O,1.MOnb/n NaCI04/ HaKnOH npRMo~ [HTTA]LgD - f(lg[HTTA) paeeH 1 /pHc.6/. 19DTTA • f(lg [H+] .), TO OTpeSOK. OTceKae~~ npRMOH H8 OCH op-

TaKHM 06pasoM, Ae~cTeHTenbHo eCTb OCHOBaHHR nonaraTb, 4TO 

npH pH- 5,2, HOHHO~ CHne 0,1 MOnb/n no NaCI04 H KOH~eHTpa4HRx AHHaT, paBeH l~A /PHc.7/. 

HTTA H TB~ 10-2.10-3 Monb/n naHTaH HSBneKaeTCR B opraHH4ecKy~ 

~asy e BHAe coeAHHeHHR La(OH)2TTA(TB~)2.KoHcTaHT~ paSHoeeCHR Ken 

H YCTOH4HSOCTH MO~HO onpeAenHTb H3 cneAY~HX ypaBHeHH~: II. La(OH)i + HTTA + nTB4I + La(OH)2TTA(T~B)n + H+ 


KTTA 
I. 	La(OH)i + HTTA ~ La(OH)2TTA + H+ t [H+J 


KC I - DC I [HTTA] [TB~ ]

[La(OH)2·TTA] [H+) J /41' 

/1/
KTTA .. (La(OH}i] [HTTA] 

[H+) /5/[HTTA 
121 Kc2 - DC2[HTTA] [T~B]2


D.rTA - K.rTA [H+] 

Ii.. 



rAe KCI - CMewaHHaR KOHCTaHTa peaK~HH pasHosecHR,s KOTOPOH Y4acT

ByeT oAHa MoneKyna TB~; KC - CMewaHHaR KOHCTaHTa peaK~HH paSHose
2 

CHR, rAe y~acTBylOT Ase MoneKynbl TB~; DC I H DC2 -	 K03c1X1lHL\HeliTbI 

pacnpeAeneHHR naHTaHa. O~HH K03$~HL\HeHT pacnpeAeneHHR naHTaHa 
MOlKHO BblpaaHTb cneAY~HM 06paaoM: 

D a DTTA + DCI + DC = DrTA + KC [HTTA][TB~]+KC [HTTAJ[TB~]2 161
2 1 [H+] 2 [H+] , 

D-DrTA = KC (aTTA] + K [HTTA] 
(TB~] 1 [H+] C2 [H+] (TB~]. 	 /71 

EcnH rpa~4eCKH npeACTaBHTb aaSHCHMOCTb D~~~] = f([TB~]), TO 
[HTTA]

MOlKHO onpeAenHTb HaKllOH m KC2 [H+] H OTpeaOK Ha OCH OPAHHaT 

c .. Kc (HTTA] IpHc.8/.
I [H+) 

C APyroA CTOPOHbI, ecnH SblpaaHTb KOHCTaHTbI peaK~HH paBHOBeCHR 
B opraHH4ecKoH $aae TaK: 

C 
lCIII. La(OH)2TTA + TB~ • La(OH)2'TTA'TB~, 13 1 DrTA 

mIV. 	 La(OH)2TTA + 2TB~ = La(OH)2'TTA(TB~)2' 132 

DrTA 


131
V. 	 La(OH)2'TTA'TB~ + T~ = La(OH)2'TTA'(TB~)2' K2= -- • 


132 

TO 	 MOlKHO nony~HTb HX Ha C H m. 

B Ta6nH4e npeACTasneHbI nonY4eHHble SHa4eHHR. 

Ta6JlHL\a 

KOHCTaHTbI YCToAqHBOCTH H paBHoBecHR 

liKTTA 19Kc1 lsKc 2 19~1 19~2 19K2 

-5,0 -I , I 4,2 4,1 7,0 2,9 

HeKOTopoe paCXO*AeHHe 3THX peaynbTaTos C nHTepaTypHblMH AaHHbI
MH TPe6yeT, 04eSHAHO, 60nee nOAP06Horo HaY4eHHR COCTasa 3KCTpa
rHpY~HXCR KOMnneKCOB B WHPOKOM AHanaaOHe KOH~eHTpa~HH HTTA 
H T~ H KHcnOTHoCTH, a TaKlKe B npHCYTCTBHH pasnH4HblX 3neKTponH
JOB. 

nonY4eHHbie peaynbTaTbi MorYT AaTb soaMOlKHoe 061>RCHeHHe TOMY 
~aKTY, 4TO Ha4ano 3KCTpaKL\HH MHorHX 3neMeHTOS npHxoAHTCR Ha 06
naCTb KHcnOTHOCTH, npH KOTOPOH Ha4HHaeTCR rHAPonHa 3THX 3neMeH
TOB. 3To,04esHAHo, CSRaaHO C TeM, 4TO 06paaosaHHe KOMnneKca 
La(TTA)3'(TB~)2 npOXOAHT 4epea Ha4anbHYlO cTaAHIO oopaaosaHHR KOM
nneKca La(OH)2'TTA'(TB~)2'

ECTeCTBeHHO OlKHAaTb, 4TO npH SbiCOKHX aHa4eHHRX pH CTeneHb 
3KCTpaKL\HH Ba AonlKHa ysenH4HBaTbcR, a CTeneHb 3KcTpaKL\HH La CHH
lKaTbCR. C npaKTH4eCKOH T04KH apeHHR npH HcnonbaOBaHHH Ba S Ka
4eCTse reHepaTopa La npHMeHeHHe CMeCH HTTA H TB~ S MaKcHMYMe 
npORsneHHR cHHepreTH4ecKoro 3$~eKTa, KorAa ~aKToP paaAeneHHR 
paseH 104 , noasonReT aa 0AHY cTaAHIO nony4HTb npH ASYX-TpeXKPaT
HOM npOMbiSKe opraHH4eCKOH $aabl npenapaTbi 140La C 4peaBbl4a~HO BbI
COKOH 04HCTKOH OT MaTepHHCKoro 140Ba • 
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npoC5neHaM cTanocTM4ecKoiA Mexa>•HKi<. ,lly6,;a, 198ft. 
/2 TOMB/ 

TPYAW V Ke*AYHapoAHoro coae111aH'iA no npo-
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BW'.fHCnetH~.RM Ha 38M V HX npHMeHe .. H1«J e :1');),.,, ·.n . .-.e-

CKOH $H3Hke. ny6Ha,;985 

TPYAbl xn HeMIAYHapQAHOI 0 CHMntnH)'Md r;,) ~.tlL'Ot,di.t 

3neKTpOHHKe. A,y6Ha 1985. 

1 p. 75 K. 

3 p • .30 K. 

5 p. 00 K. 

l ~. 50 K. 

e ;.;; . 5~ "-

1. ;'* ~ r;o II(~ 

f! ~, 5{- r 

] ~> 

5 r 50 K~ 

-.) 

c<· ~ 

·' 

1 ~ ?:. ::D ;.: . 

j n I~ ;..: . 

3;:.1<&3Y HA yOOM!!HyTble KHI!I"H MoryT !SbiTb nano&illlerfbl 10 ouPt'Cj; 
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KopoTKHH ID.c., llH PaK Cep 12-86-560 
3KCTpaKqHH naHTaHa-140 H 6apHH-J40 CMeCHMH 
TeHOHnTPH~TOp~eTOHa H TpH6yTHn$OC~aTa 

Hccnegosaaa sKcTpaKQHH 140La H I40Ba HTTA /TeHOHnTPH~Top~e
TOHOM/ H TB~ /TpH6YTHn~OC~aTOM/ npH HX KOHQeHTPaQHHX 0,) MOnh/n 
H HH*e, a TaK~e HX CMeCHMH npH pH=J-6, lloKasaao, qTo npH pH=5,2 
naHTaH SKCTparHpyeTCH s HTTA c o6pasosaaHeM KOMnneKca 
La(OH)2'TTA. B cnyqae cMecH HTTA H TB~ npH HX KOHQeHTPaQHHX 
Jo-2-Jo-3 Monh/n sKcTparHpyeTcH KoMnneKc La(OH) 2 ·TTA(TB~) 2 • llpH 
s~coKHx KOHQeHTPaQHHX HTTA H TB~ ocaosaoA SKCTparHp~AcH KOM
nneKc- La(TTA) 3 •(TB~) 2 • 

Pa6oTa s~nonaeaa s ila6opaTopHH HgepHhlX peaKqHH OHRH. 
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llepesog O.C.BHHorpagosoA 

K~rotkin Yu S., Li Rak Ser 12-86-560 
I OLa and I4°Ba Extraction by Thenoyltrifluoracetone 
and Tributylphosphate 

The extraction of 140la and 140Ba by the thenoyltrifluorace
tone and tributylphosphate under 0.1 mol/1 and less concentra
tion, and by their mixtures at pH•I-6 is studied. It is shown 
that at pH=5,2 La is extracted by TTA as a complex La(OH)z•TTA. 
In the case of TTA and TBP mixture at their concentration of 
Io-2-Jo-3 mol/1 the complex La(OH) 2TTA(TBP)2 is extracted. It is 
shown that under high concentration of TTA and TBP the main 
complex La(TTA) 3(TBP) 2 is extracted. 

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