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OnbiTbl no KOHI.jeHTpHpoeaHHIO TR>Kenblx 3IleMeHTOB 
H3 rHAPOTepMan b HbiX pacconoe nonyocTpoea 
4eneKeH nyTeM 3KCTpaKI.jHH 

C HCnOJlb30BaHHeM paAHOaKTHBHbiX HHAHKaTopoe, CHHTe3H
poBaHHbiX nyTeM 06Jly4eHHR 30IlOTOH MHWeHH HOHaMH yrnepoAa 
/npHBOAHTCR HX paAHOXHMH4eCKaR MeTOAHKa Bb1AeileHHR/,nony-
4eHbl AaHHble no 3KCTpaKI.jHH TailJlHR, CBHHI.ja H BHCMyTa H3 
TepMailbHbiX pacconoe nonyocTpoea 4eneKeH. B Ka4ecTee 
3KCTpareHTa npHMeHRnacb Zn -conb 2-3THnreKCHilH3o6yTHI1AH
THo$0c$opHOH KHCilOTbl. 3neMeHTbl XOPOWO H3 BileKaiOTCR H3 4eile
KeHCKOro paccona flPHPOAHOro COCTaBa 6e3 H3MeHeHHR pH 
/BbiWe 78%/. 

Pa6oTa BblnonHeHa e Jla6opaTopHH RAePHblx peaK4HH OH.s!l-1. 

Coo6weHHe 06'be.QHHeHHOrO HHCl'Hl'yl'8 H.QepHbiX HCCne.aOB8HHI!, Lly6Ha !979 

Bruchertseifer H. et al. 12 - 12899 
Experiments on Heavy Element Concentration 
by Extraction from the Hydrothermes of Cheleken 
Peninsula 

Extraction data on Tl , Pb and Bi from the hydrother
mes of Cheleken peninsula are obtained using radiotracers 
synthesized by the irradiation of an Au target with carbon 
ions. A suitable scheme of radiochemical separation is 

proposed.Zinc salt of 2-ethylhexyl-isobutyl-dithiophosphoric 
acid was used as extractant.The considered elements were 
well extracted(more than 78%) from the natural hydrothermes 
of Cheleken, without variation of pH. 

The investigation has been performed at the 
Laboratory of Nuclear Reactions, JINR. 
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BBE,liEHI1E 

TepMailbHble pacconbl nonyocTpoea 4eneKeH H APYrHx MeCTopo>K
AeHHH no CBOeH npHpOAe H npOHCXO>KAeHHIO RBilRIOTCR nepcneKTHB
HbiMH o6oeKTaMH AilR noHCKa ceepxTR>KeilbiX 3IleMeHTOB /CT3/ 11,21. 
0AHaKo H3MepeHHR aKTHBHOCTH cnoHTaHHoro AeileHHR 4eneKeHCKHX 
paCCOilOB noKa3biBaiOT /2/ , 4TO KOHI.jeHTpaljHR npeAnonaraeMbiX 
CT3 B HHX 04eHb HH3Ka. no3TOMY AJlR o6ecne4eHHR B03MO>KHOCTH 
HCCileAOBaHHR RAePHbiX H XHMH4eCKHX CBOHCTB OfiHapy>KeHHOro 
e pacconax Hoeoro cnoHTaHHO AeilR~erocR HYKilHAa / 2/ Heo6xo
AHMO npOH3BeCTH 3Ha4HTeJlbHOe o6ora~eHHe aKTHBHOCTH.C 3TOH 
4e11 biO e Jla6opaTopHH RAePHbiX peaKLIHH OH.s!l-1 npoeeAeHbl pa6o
Tbl / 2,3/ no H3y4eHHIO cnocofiOB KOHI.jeHTpHpOBaHHR H3 paCCOilOB 
PRAa TR>KeilbiX 3JleMeHTOB, KOTOpble, no npeACKa3aHHIO, R BilRIOTCR 
aHanoraMH CT3. 

B HaCTOR~eH pa6oTe npoBOAHilHCb onbiTbl no 3KCTpaK4HH 3Ile
MeHTOB Tl , Pb H Bi, Me4eHblx paAHoaKTHBHbiMH HHAHKaTopaMH, 
H3 paCCOilOB nOJlyOCTpOBa 4eneKeH, a TaK>Ke H3 BOAbl HCT04HHKa 
Ha CKilOHe eynKaHa MeHAeneeea /ocTpoe KyHawHp/, KoTopaR 
CHilbHO OTilH4aeTCR no CBOeMy COCTaey / 4/ OT 4eJleKeHCKHX pac
COilOB . 

MET0.£111KA 3KCnEPHMEHTOB 
H PE3YJlbTATbl 

XnOPHAHbiH HaTpHeeo-Kailb4HeBbiH paccon nonyocTpoea 4eneKeH 
/cMeCb H3 MHOrHX CKBa>KHH/ HMeil COAep>KaHHe COJleH '" 260 r/11, 
pH = 6, E h"' 160 MB 13•41 . BoAa KHCilOH cynb<]>aTHO-XIlOPHAHOH 
rHAPOTepMbl OCTpoea KyHaWHp HMena COAep>KaHHe COJleH '" 5 r/11, 

6 4 / 4 / 
pH = 1, , Eh.. 30 MB . 

,llnR H3y4eHHR 3KCTpaKI.jHH HCnOJlb30BaJlHCb paAHOaKTHBHble 
H30TOnbl 200 Tl /T'h = 26,1 4/, 201 Tl /T'h = 73,5 4/, 
201 4 203 205 . 

Pb/T'h = 9, 4/, Pb/T'h= 52,1 4/ H 131 /T'h= 15,3 AH/, 
nony4eHHble npH 06Jly4eHHH Au MHWeHH HOHaMH 12C Ha yCKOpH
TeJle Y-300. Bb1AeJleHHe H30TOnOB 6e3 HOCHTeilR H3 MHWeHH npo-
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PHc. 1. CxeMa B~AeneHHR H30Tonoe Tl, Pb 
H Bi 6e3 HOCHTenR H3 Au MHWeHH nocne o6ny-
4eHHR HOHaMH 12C. 

BOAHnocb no cxeMe, noKasaHHOH Ha pHc. 1. PaAHOXHMH4ecKaR 
4HCTOTa HHAHKaTopoe 6~na npoeepeHa npH noMo~H Ge(Li) 
raMMa-cneKTpoMeTpa c AeTeKTOPOM o6DeMoM 35 eMS H paspewe
HHeM 2,5 K3B npH 3HeprHH 661 K3B /pHc. 2/. B Ka4eCTBe 3KCTpa
reHTa HcnonbsoeancR TeXHH4eCKHH npOAYKT - pacTeop Zn -
conH 2-3THnreKcHnHso6yTHnAHTHo~oc~opHOH KHcnoT~ I Zn-2-3r 
6AT~/ B MHHepanbHOM Macne /50 %/. MO*HO 6~no O*HAaTb, 4TO OH 
RBHTCR XOPOWHM 3KCTpareHTOM AnR TR*en~x MeTannoB, nOA06HO 
Na -conH A3AT$, KOTopaR HCnonbsoeanacb AnR noHcKa CT3 
e pa6oTe 151. HcxOAH~e pa604He pacTeop~ roTOBHnHcb nyTeM CMe
WHBaHHR paccona C paCTBOPOM paAHOaKTHBHOrO H30TOna B pas-
6aeneHHOH COnRHOH KHCnOTe /HeCKOnbKO Kanenb/ H A06aeneHHR 
HCl. On~T~ c 4eneKeHCKHM pacconoM npoBOAHnHcb c HCXOAH~M 
pacTeopoM H npH Tpex KOH~eHTpa~HRX HCl /0, 1; 0,4 H 1M/, 
c KyHawHpcKOH BOAOH - npH KOH~eHTpa~HH 0, 1M HCl. AnR o6ec
ne4eHHR paBHOBeCHR H30TOnHoro 06MeHa pacTBOp~ B~AeP*HBanHCb 
B TepMOCTaTe He MeHee Tpex 4aCOB npH ]0°C, AnR Ka*AOrO 
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HoMep KaHana 

PHc. 2. CneKTP~ y -Hsny4eHHR H30Tonoe, nony4eHHbiX npH e~
AeneHHH H3 Au MHWeHH. 
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3KCnep~MeHTa 6pan~ no 5 Mn paCTBOpa B Aen~TenbHY~ BOpOHKy 
~ A06aenRn~ 0,5 Mn o-,os M pacTeopa 3KCTpareHTa B a4eTOHe. 
CMeCb Harpeean~ e Te4eH~e 3 M~H np~ 70°C, 4T06bl ycKop~Tb 
AOCT~~eH~e paeHoeec~R KOMnneKcoo6pasoeaH~R. nocne oxna~Ae
H~R A06aenRn~ 5 Mn xnopo¢opMa ~ CMeCb BCTPRX~Ban~ np~ KOM
HaTHO~ TeMnepaType e Te4eH~e 3 M~H. PasAeneH~e ¢as npoeo
A~nocb 4eHTP~¢yr~poeaH~eM. AKT~BHOCTb ~x ~sMepRnacb c no
MOIJib~ C4~HT~nnR4~0HHOro C4eT4~Ka NaJ(Tl) lonbiT npOBOA~nCR 
BCerAa C OAH~M 3neMeHTOMI. 

.QnR cpaeHeH~R 6bln~ CAenaHbl onbiTbl no 3KCTpaK4~~ ~s 4~CToi1 
pas6aeneHHO~ HCl np~ KOH4eHTPa4~Rx 0, 1M, 0,4M ~ 1M. 6bln~ 
TaK~e npoBeAeHbl 3Kcnep~MeHTbl C OK~CneH~eM np~pOAHbiX BOA 
AO Eh =-1000 MB. 4eneKeHCK~~ paccon OK~cnRn~ nponycKaH~eM 
xnopa 15 M~HI, a KyHaw~pcKy~ BOAY- A06aeneH~eM nepcynb¢aTa 
Kan~R 120 rlnl. 

nony4eHHble pesynbTaTbl npeACTaBneHbl Ha p~C. 3. 
B~AHO, 4TO B~CMYT xopowo 3KCTpar~pyeTCR KaK ~s np~poA

Horo paccona lnpo4eHT 3KCTpaK4~~ BbiWe 95%1, TaK ~ nOAK~cneH
Horo conRHO~ K~cnoTo~ Ia ~ccneAoBaHHO~ o6nacT~ K~cnoTHOCT~I . 
.QnR CB~H4a npo4eHT 3KCTpaK4~~ HeCKOnbKO H~~e, HO B ~HTepea
ne KOH4eHTpa4~~ HCl AO 0,4M CB~He4 3KCTpar~pyeTCR AOCTa
T04HO nonHO I > 85%1. np~ 1M HCl np04eHT 3KCTpaK4~~ CB~H4a 
naAaeT AO "'54%. B~AHO TaK~e, 4TO Tann~~ xopowo 3KCTpar~pyeT
CR npRMO ~s He~TpanbHoro paccona I"' 78%1, Ho e np~cyTCTB~~ 
HCl npo4eHT 3KCTpaK4~~ yMeHbwaeTCR. CpaeHeH~e 3T~x AaHHbiX 

c pesynbTaTaM~ no 3KCTpaK4~~ 3neMeHTOB ~s pacTeopoe e conR
HO~ K~CnOTe lp~c. 41 noKaSbiBaeT, 4TO np~CYTCTB~e Cone~ CH~
~aeT 3KCTpaK4~~ TR~enbiX MeTannoB. 3TOT 3¢¢eKT C~nbHee AnR 
Tl, 4eM AnR Pb. 4To KacaeTcR Bi, 3¢¢eKT eABa saMeTeH. 
np~CYTCTB~e B BOAHO~ ¢ase 6onbW~X KOn~4eCTB He3KCTpar~py~
IJI~XCR M~KpOKOMnOHeHTOB, Aa~e TaK~X 11~HepTHbiX11 , KaK xnop~A 
HaTp~R, Bbl3biBaeT paSH006paSHble 3¢¢eKTbl, KOTOpble MOryT 
SHa4~TenbHO ~SMeH~Tb 3KCTpaK4~0HHble xapaKTep~CT~K~ M~Kpo-

3neMeHTOB I B I . 

Onb1Tbl c oK~cneH~eM paccona xnopoM He Aan~ AOnonH~TenbHO~ 
~H¢0pMa4~~, TaK KaK 3KCTpareHT, no-B~A~MOMy, 4aCT~4HO pas
pywanCR xnopoM, ocTaew~MCR e pacTBope nocne oK~cneH~R. 

PesynbTaTbl no 3KCTpaK4~~ TR~enblx 3neMeHTOB ~s KyHaw~p
CKO~ noAK~cneHHO~ BOAbl 10, 1M HCl I npeACTaeneHbl e Ta6n~4e, 
~S KOTOPO~ B~AHO, 4TO TR~enble 3neMeHTbl XOPOWO 3KCTpar~py~TCR. 

PaccMoTpeHHble BbiWe AaHHble noKaSbiBa~T, 4TO 3KCTpaK4~R 
np~ nOMOIJI~ Zn - 2-3f6T.Q¢ noseonReT KOH4eHTp~poeaTb ~Sy4ae
~le TR~enble 3neMeHTbl ~s r~APOTepM 4eneKeHa ~ KyHaw~pa. Oco-
6eHHO xopow~e pesynbTaTbl AnR 4eneKeHcKoro paccona 6bln~ nony-
4eHbl AnR e~cMyTa ~ ce~H4a np~ KOH4eHTPa4~~ HCl AO 0,4M, 
a AnR Tann~R - 6ea noAK~cneH~R paccona. 
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P~c. 3. 3KCTpaK4~R Tl , Pb P~c. 4.3KcTpaK4~R ~oHoe Tl, 
~ Bi ~s pacconoe 4eneKeHa, Pb ~ Bi ~S paCTBOPOB B COnR-
nOAK~cneHHbiX conRHo~ K~cno- HO~ K~cnoTe. 

TO~. 

Ta6n~4a 

3KcTpaK4~R Tl , Pb ~ Bi ~s BOAbl KyHaw~pcKoro ~CT04H~Ka 
IO, 1M HCl I 

Eh 3KCTpaK4~R, % 

IMBI 
Tl Pb Bi 

430 78 90 98 
1000 60 93 98 

B saKn~4eH~e aeTOPbl Bblpa~a~T npH3HaTenbHOCTb aKaAe~Ky 
r.H.¢nepoay sa noCTORHHbl~ ~HTepec K pa6oTe. ABTOPbl 6naro
AaPHbl O.M.neTpyxHHY aa npeAOCTaeneHHe 3KCTpareHTa, ~.C.Ko
poTK~HY sa noneSHble A~CKyccH~, a TaK~e A.H.Kn~MOBCKO~ -
sa noMOIJib np~ npoeeAeH~~ 3KcnepHMeHTOB. 
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