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6pyxepTaa11¢ep X. HAP, 12 - 12901 
Hay4eHHe cop64HH Tl, Pb H Bi Ha HeKoTopwx 
HOH006MeHHHKax H3 rHAPOTepMailbHblX pacconoB 
4eneKeHa 

C HCnOI1b30BaHHeM paAHOaKTHBHWX HHAHKaTopoB H3y4anacb 
cop64HR Tl , Pb H Bi H3 rHAPOTepManbHblX pacconos nony
ocTpoBa 4eneKeH Ha HeKOTOPblX KaTHOHHTax H aHHOHHTax B CTa
TH4eCKHX H AHHaMH4eCKHX YCilOBHRX AI1R HCXO,qHoro paccona 
/Eh"' 160 MB; pH= 6/ H nocne HaCbllljeHHR ero raaoo6pa3HblM 
xnopoM /Eh= 1000 MB; pH=2/. HoHbl yKaaaHHblX MeTannos ny4we 
cop6Hpy~TCR aHHOHHTaMH /Bwwe 96%/, cop64HR Tl cylljeCTBeHHO 
soapacTaeT nocne HaCbll!leHHR paccona xnopoM. 

Pa6oTa swnonHeHa B na6opaTOPHH RAePHWX peaK4H~ OHRH. 

Coo6weH11e O6b81ll!H8HHOl"'O IIHCTHTyra nllepHblX 11ccnel]0B8HHll, .ily6Ha 1979 

Bruchertseifer H. et al. 12 - 12901 
Study of Tl , Pb and Bi Sorpt ion on Some 
Ion-Exchangers from the Hydrothermes 
of Cheleken Peninsula 

The sorpt ion of Tl , Pb and Bi ions from the hydro
thermes of Cheleken peninsula on some cationites and 
anionites was studied by using radioactive tracers. Expe
riments were carried out under statical and dynamical 
conditions using natural hydrothermes (Eh= 160 mV, 
pH,,, 6) and saturated with gaseous chlorine ( Eh = 1000mV, 
PH=2). The considered ions are better adsorbed on the 
anionites. The sorption of Tl sensible increases after 
the saturation of hydrothermes with chlorine. 

The investigation has been performed at the 
Laboratory of Nuclear Reactions, JINR. 
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rHAPOTePMbl nonyoCTPOBa 4eneKeH no CBOeMy npoHCXO}l(AeHH~ 
H cpaBHHTeilbHO BblCOKOl1 KOH4eHTpa4HH TR}l(eflblX MeTaI1I10B npeA
cTaBilR~T oco6bll1 HHTepec ,(IIlR nOHCKOB csepXTR}l(eflblX 3IleMeH
TOS 11 ,21- B pa6oTax 13 ,41 coo6111anocb o npHCYTCTBHH B 3THX 
pacconax paHee HeH3SeCTHOl1 cnOHTaHHO ,qenr1111e11cR aKTHSHOCTH, 
KOTopaR Morna 6b1 npHHa,qne}l(aTb csepxTR}l(eilOMY 3IleMeHTY. ,llnR 
KOH4eHTPHPOBaHHR HOBoro H3I1Y4aTeI1R H3 paccona MO}l(HO, no
BHAHMOMY, HCnOI1b30BaTb HOH006MeHHWe CMOilbl 12-41. 

B HaCTORUlel1 pa6oTe npHBOARTCR pe3yI1bTaTw pR,qa na6opaTop
HWX 3KCnepHMeHTOB no H3y4eHH~ cop64HH HeKOTOPWX MeTaililOS -
npe,qnonaraeMblX XHMH4eCKHX aHanoros csepXTR}l(eflblX 3IleMeHTOB 
Ha pa3HOo6pa3HblX HOH006MeHHblX CMOilax' SblnOilHeHHblX C KOHe4-
HOl1 4eI1b~ no,q6opa onTHMailbHoro cop6eHTa H YCI10BHl1 cop64HH 
3THX MeTaI1I10B. 

I 
3KCnEPHMEHTAnbHAR 4ACTb 

noBeAeHHe H3y4aeMblX 3IleMeHTOB npocI1e}l(HSaI10Cb C noMO~b~ 
pa,qHoaKTHSHblX OTMeT4HKOB: 200 n /T½ = 26' 1 4/' 

201
Tl /T½=73,5 4/' 

201 203 205 . 
Pb /T½ = 9,4 4/, Pb / T½ = 52, 1 4/ H BI /T½= 15,3 ,qH/, 

KOTOpble 6blI1H nony4eHbl nyTeM o6ny4eHHR 30I10TOl1 MHWeHH HOHaMH 
12c Ha ycKOPHTene Y-300 OHRH. Bb1,qeneHHe 6eaHocHTeI1bHblX 

HHAHKaTOPOB H3 MHWeHH ocy111ecTBI1RI10Cb C noMOUlb~ 3KCTpa4HoH-
HblX H HOH006MeHHWX MeTOAHK. HecKOilbKO MKKH H30TOnOB 6blI1H 
BBeAeHbl s paccon c pH=6 H Eh=160 MB, COI1eBOl1 COCTaB KO
Toporo npHBe,qeH B Ta6n. 1 I 1,21.0KHCI1HTeI1bHO-BOCCTaHOBHTeI1bHbll1 
noTeH4HaI1 Eh H3MepRI1Cfl Me}l(,qy Pt H AgCl 3IleKTPOAaMH. 

Mbl HCnOI1b30BaI1H TaK}l(e paccon' HaCblllleHHbll1 raaoo6pa3HblM 
xnopoM B Te4eHHe 5 MHH, 4TO npHBeno K ycTaHOBileHH~ pH = 
= 1,5-2,0 HEh=1000 MB. 

nocne BBeAeHHR HH,(IHKaTopoB paccon BblAep}l(HBailCR He MeHee 
Tpex 4aCOB npH 70°c B TepMOCTaTe, AI1R ycTaHOBileHHfl paBHOBeCHR 
XHMH4eCKHX ¢opM. 

XapaKTepHCTHKH HOH006MeHHHKOS, HCnOI1b30BaHHblX B HaCTOR-
111e11 pa6oTe, AaHbl B Ta6n_. ~- Mbl CTpeMHilHCb npHMeHRTb CMOilbl 
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Ta6n_H4a 1 

CpeAHee COAepmaHHe 3neMeHTOB 
4eneKeHCKHX pacconoe 

3neMeHTbl l<oH4eHTpa4HR 3neMeHTbl l<oH4eHTpa4HR 
lt/A) (I/I\) 

Mg 3 1 Cd l.4·10 ·l 

Na 76 Sn 3 · 10 -s 

Si 3-10-4 Tl 2 · 10"' 

K 0,5 Pb 3-10-J 

Ca 20,5 Cl 160 

Mn 4· 10 - 2 Br 0,5 

Fe 1,8·10-2 J 2 5-10·2 

Ni 6·10-4 so!" 0 369 
Cu 2.2-10·3 H,BOZ 0,105 

Zn 3,8·10"3 Hco; 2,3·10 •2 

Rb 6,5·10"4 u 2 ·10 ·• 

Sr 0,7 

C WHPOKHM AHana30HOM CBOHCTB - CHnbHo- H cna60KHcnoTHble Ka
THOHHTbf /l<Y-2, KM/, MOHOC!>YHK4HOHanbHble aHHOHHTbf, HanpHMep, 
AB-17, nonHC!>YHK4HOHanbHbfe aHHOHHTbl, Hanp11Mep, 3tl3-1 on H aM
ct>onHT 151 • 

PE3YJlbTATbl H 06CYlKtlEHHE 

;l 
J 

Cop64HR B AHHaMH4eCKHX ycnoBHRX H3y4anacb B CTeKnRHHbfX 
KOnOHKax c BHYTPeHHHM AHaMeTpOM 0,4 CM. 3arpymanocb 0,2 r 
CMOnbl /BblCOTa cnoR nocne Ha6yxaHHR BOAOH ., 3 CM/ H nponycKa
nocb 20 Mn paccona c OTMeT4HKaMH co CKOPOCTbID 1 Mn/MHH.CM2 
/TeMnepaTypa KOMHaTHaR/. Cne4HanbHOH npeABapHTenbHOH noAro- 1"11· 
TOBKH CMOnbl He npoBOAHnOCb' 4T06bl npH6nH3HTbCR K ycnoBHRM i/ 1, pa60Tbl npH 3KCnOHHPOBaHHH CMOnbl Ha npHPOAHblX HCT04HHKax \ 1 
pacconoe. tlnR onpeAeneHHR eenH4HHbf cop64HH H3MepRnacb YAenb- :Ii 
HaR aKTHBHOCTb HCXOAHOro paCTBOpa H paCTBOpa Ha BXOAe H3 
KOnOHKH C noMOl.llbllJ Ge (Li) - cneKTPOMeTpa raMMa-Hany4eHHR. no-
ny4eHHble peaynbTan,i npHBe,qeHbl B Ta6n. 3. 

BHAHO, 4TO KaTHOHHTbl H aMC!>OnHT aACOP6HpyroT AOBOnbHO Manble 
KonH4ec1 ea Tl , Pb H Bi H3 4eneKeHcKoro paccona. B npHcyT
CTBHH ranoH,qHblX HOHOB Pb(II) ' Bi(Ill) H Tl(III) Haxo,qRTCR B pacT
BOpe e BHAe KoMnneKcoe THna: Pb 2+, PbX+, PbX 2 , Pbx;, Phx!
HnH me aHanorH4HblX KOMnneKCOB HOHOB Tl(III) H Bi(III) H HX 
rHAPOnHaHpoeaHHblX C!>oPM, rAe X =Cl - , Br - HnH J -. Tl(I), 04e
BHAHO, He o6paayeT OTPH4aTenbHO aapRmeHHblX ranOHAHblX KOMn
neKCOB. 
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Ta6m14a 3 

T11n 
Cop6411R % 

CMOJlbl n Pb Bi 
El,•160JEh•1000 Eh ,160 I Eh •1000 Eh•l60JEh,1000 

CMBJ CMBJ • CM BJ 

I 16 26 7 9 38 40 

I 19 49 17 10 37 27 

m 7 20 3 12 20 27 

IV 9 88 19 25 89 88 

V 22 97 91 84 90 94 

VI 20 98 18 96 87 97 

V[ 17 67 20 21 80 85 

B 4eJleKeHCKOM paccone paBHOBec11e Me)J(,QY pa3Jll14HbIMl1 B03MO)J(

HbJMl1 KOMn11eKCHbJMl1 110HaM11' no-B11A11MOMY' CABl1HYTO B CTOPOHY 
HeHTpaJlbHblX 11 OTp114aTeJ1bHO 3apRlKeHHblX ¢opM, a OTCIOAa MaJlbll1 
npo4eHT cop641111 110HOB Ha KaTl10Hl1Tax. 8 cor11ac1111 C 3THM 6011ee 
BbJCOKl111 npo4eHT cop641111 Ha61110,qa11cR Ha c3Hl10Hl1Tax. 3TO BepHO, 
B nepBylO 04epe,q~ ,QJlR B11CMyTa, KOTOPbll1 nor11o~aJ1CR Ha 80-90%. 
8 CJly4ae Ta111111R npo4eHT cop641111 OTHOCl1TeJlbHO Hl130K AJlR ecex 
1,1cno11b30BaHHblX aHl10Hl1TOB. CneAYeT OTMeTl1Tb Ha116011ee BblCOKl111 
npo4eHT cop641111 ce11H4a Ha aH110H11Te 3A3-10n, 4TO cornacyeTcR 
c AaHHbJMl1 CBHAePCKoro 11 ,qp/61 no cop64111,1 113 COJlRHOKl1CJlblX 
paCTBOPOB. 

nocne HacbI~eH11R paccona xnopoM, Kor,qa Eh eo3pacTaeT AO 
1000 MB 11 OAHOBpeMeHHO pH nOHl1)J(aeTCR AO 1,5-2,0, Ha6J110AaeTCR 
6011bwoe yee11114eH11e cop641111 TaJlJll1R Ha aHl10Hl1Tax; OHa AOCTl1raeT 
97-98% Ha CMOJlaX rnna V 11 VI /CM. Ta6Jl. 3/. 3To o6bRCHReT
CR TeM, 4TO nocne OKl1CJ1eH11R Ta11111111 nepexo,Ql1T B Tl(III). KOTo
PblH 06pa3yeT YCTOH4J.1BbJe OTP11LlaTeJlbHO 3apR)J(eHHble ra110l1,QHbJe 
KoMn11eKcbI, xopowo nor11o~aeMbIe aH110H11TaM11. np11 Hacw~eH1111 xno
poM B03pacTaeT 11 norno~eH11e Pb, ,QOCTl1 raJO~ee 96% ,QJlR CMOJlbl 
T11na VI, 11 yee1111411BaeTCR ,tja)J(e CTeneHb cop641111 B11CMyTa. 

nocKOJlbKY A11HaMJ.14eCKl1e 113MepeHJ.1R 6b11111 BblnOJlfieHbl np11 oT
HOCJ.1TeJlbHO Bb1COKl1X pacxo,qax /4TO ,Ql1KTOBa11ocb coo6pa)J(eHJ.1RMl1 
TeXHOJlOrJ.111 nepepa60TKl1 60JlbWJ.1X o6beMOB paccona/, Mbl 8bJnOJl

Hl1Jl~ Ta19Ke CTaJ:tAclPTHbl~ CTarncrn4eCKHe 113MepeHl1R cop61.11111. 

C 3TOH 1.1e11bl0 0,2 r CMOJlbl HenpepbJBHO nepeMew11sa1111 8 Te4eHl1e 
Tpex 4acoe c 10 MJl paccona c HHAJ.1KaTopaM11 /speMR, ,qocTaTo4-
Hoe AJlR YCTaHOBJleHJ.1R cop61.1110HHOro pasHOBeC11R/. 3aTeM 1,13-
MepRJlOCb pacnpe,Qe11eH11e aKTJ.1BHOCTl1 Me)J(,qy paCTBOPOM 11 CMOJlOH. 
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Ko3¢¢11411eHTbl pacnpeAeJ1eH11R ,QJlR 11CXO,QHOro 11 HaCbJ~eHHoro 
xnopoM pa econ a np11seAeHbJ B Ta611. 4. 3Ha4eHl1R Ko3¢¢11411eHTOB 
pacnpeAeneH11R B npe,Qenax ow1160K 113MepeHl1R HaXOARTCR B xopo
weM cornac1111 C TeMH, KOTOPble 6b11111 nony4eHbl np11 A11HaMl14eCKl1X 

1,13MepeHl1RX cop641,11,1, 11 noKa3bJBalOT Te )J(e caMbIe 3aKOHOMepHOCTl1, 
KOTOPble 6b1111-1 OTMe4eHbl BbJWe. 

TaKl1M 06pa30M, 113 pe3yJlbTaTOB AaHHOH pa6oTbl CJleAyeT, 4TO 
AJlR H3BJle4eHl1R Tl , Pb 11 Bi /11 11X aHanoros/ 113 4eneKeHCK11X 
paCCOJlOB HaAO 6paTb cpeAHe-ocHOBHble aHHOHl1Tbl. MOlKHO peKOMeH

AOBaTb paCCOJlbl' HaCbl~eHHble xnopoM. 8 3THX YC110B1-1RX Ha116011bwee 
nor11o~eH1-1e 6y,QeT npH 11cnOJ1b30BaHl111 CMOJl 3A3-10n 11 aHl10Hl1Ta 
rnna VI. 

Ta611114_a_ 4 

Ko3¢¢11411eHT pacnpeAeJ1eHl1R /Mn/r/ 
T11n 

Tl Pb Bi CMOJlbl 
Eh• 160 I En. 1000 Eh. 160 In .. 1000 h • 160 I En• 1000 

tHBJ (MIil (M BJ 

I 5.5 13,5 3,0 6,0 29.5 27,5 

II 17,0 42.0 7,5 7,0 19,5 19 0 
Ill 4,5 6,0 2,0 7,5 12,0 17,5 
IV 7,5 4,35· to' 10,5 13, 0 3,72·10 2 4,60· 102 

V 15,0 1,26. 103 
3,25·10 2 2,57-102 4,94-10 2 1,03. 10 3 

VI 9,5 1,96· 103 11, 5 1,10 ·103 3,45-10 2 1,60 . 103 

vn 7,5 78,0 9,5 48,0 3,80-10 2 3,80 ·-101 

8 3aKJll04eHHe aB};OPbl 611arOAaPRT aKa,qeMl1Ka r.H.<!Jneposa 3a 
BHHMaH11e K AaHHOH pa6oTe, aKaAeM11Ka 6.H.nacKOPJ.1Ha 3a npeAo
CTae11eH11e 110Hoo6MeHHb1x cMon, 41leHa- KoppecnoH,QeHTa AH 4CCP 
H.3eapy 3a nocTaHOBKy 3aAa411 11 06cy)J(AeH11e pe3y11bTaToe, 
~.T.4y6ypKOBa 3a none3HYIO l1H¢OpMa41110 11 ,q11cKycc1110, a TaK)J(e 
A.H.K1111MOBCKYIO 3a noMO~b np1,1 npoee,qeH1111 3KCnep11MeHTOB. 
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2 HOR6pR 1979 ro,qa. 
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