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BBE,UEHI1E 

Meronst paJJ:IlOXHMHtJeCKOrO BbI,neJIeHHH panHOTaJIJIHH 201 TI ,nJIH 

anepaoã Me,nHIJ;HHbI, arcrnovarontae npoueccsr COOCa)KJJ:eHHH, HOHHoro 

06MeHa, 3KcTpaKIJ;HH, 6bIJIH paCCMOT.peHbI Et paõore 111. I1pH HCnOJIbSO

BaHHH MHIneHeH HS 060rallJ;eHHOrO TaJIJIHH 12,31 npOBO,nHTCH ,nBYXCTY

neasaraa nponenypa: CHatJaJIa BbI,neJIHeTCR pa,nHOaKTHBHbIH Pb, ruiarens

HO OtJHllJ;eHHbIH 01' npaxreceã cTa6H:JIbHOrO TI, H SaTeM tJepes 30-40 tJaCOB, 

He06xo,nHMb1X ,nJIH HaKOnJIeHHR 201TI HS 201Pb pa,nHOTaJIJIHH OT,neJIHeT

ca 01' CBHHIJ;a. 

Pa60Tbl nOCJIe,nHHx JIeT 14-71 noKaSaJIH' ,nOCToHHCTBa npyroro, aenaa

HO npennoaceaaoro r-rerona nOJIyqeHHR 201 TI I1S Pb, 06JIyqeHHOrO npo-

TOHnMH C saepraeá =:;100 MsB, B peaI<IJ;HH: Pb(p, xnf01Bi ~ 

~~~.J1.8~ 201 Pb ~ 201Tl (73,5 4). I1pH HCnOJIbSOBaHHH MH
8S,p.' S3 

lUeHcí-t Pb pasnenenae MaTepI1UJ1n MHweHH H ynbTpaMHI<pOKOJIHtJecTB TI 
npoaoaarcn B O,nHOW CTau,l1H c nowroun-ro HeI<oTopbIX HsqHpaTeJIbHblX 

MCTO,nOS, aanpasrep, oca'Ic.n.efmeM 6poMH,na CBHHIJ;a li ancopõnaeã aHH

OHHbIX ranorexanasrx I<OMnne1<COB Tl (III) H8 I<aTHoHo06MeHHblx 

csronax 14, Oi HnH orroarcoã nOl'YQHX epTopHnon H OI<HcnOB TaJIJIHH 18,9/.. 

B Cn1l3H C .uanbuei%wHM pnSDHTHeM pa60T no nOJIyqeHHIO 201 TI HS 

Pb, 06nytlOHHoro npOTOH8MI-i, CTllJlH BI<TyanbHbIMH nOHCK H paspaêorxa 

HOBbIX cenOI<THDHbIX MeTOnOS BbI.ucneHHR pa.nHOTaJIJIHR HS MaCCHBHblX 

(,neCRTKH rpnMMOB) MHweHot\ COHHIJ;a. C aroã IJ;eJIblO B KatIeCTBe nepcnerc

THDHblX 6LIJIH nponnoacom» HccnOnOBBHHR B ,nBYX HanpaBJIeHHHX. Bo-nep
D1JIX, Mn H3BnetlOHlUI Tl H3 OTHOCHTeJIbHO 60nbwHX 06'beMOB H~Cbl

UJ,OI-UlhIX CDHIHJ;OM O:JOTHOI<HcnhIX paCTBopOB, nonYtIaIOll.(HXCH npn paCTBO

pomUf oGnY\IOHHOro Pb, MOIICHO acnonssoaars I<aTHOHHhIH 06MeH na CO

rrnx rOTOpOnOmlI<HcnOT, Hcxonn HS HSBeCTHbIX nanasrx 06 HX asôapa

"onbHOCTH no OTHOlUOHHIO I< onaoaapanasn-r HOHaM THlKeJIblX MeTaJI-. 

non 1101 , M0'1\I10 GullIO onomars 3q,q,eI<THBHoro paanenenaa rpaxnaoasrx 
}<onH'lOCTU Pb H YJILTpnMHI<poI<OJIHqeCTB. TI c Ml1HHMaJIbHblMH ero nore

pnMH npa 3TOM ( S 5%), uero ae ynanocs ,nOCTHqb B CHCTeMe [TI Br4]-
, Pb Bre/4 I, BOoDTOPhIX, npHMCHHTb 113BeCTHYIO npHHIJ;HnHaJIbHYIO BOSMOIK

ofOCTb UhICOI<OTOMnopnTypHoro BblneJIeHHH neTYtIl1X coenaaenaâ TI HS 

pacnnana Pb c nocnenyrouieã raaoaoã TepMoxpoMaTorpaq,HeH JIeTytIHX 

nponyrcroa 18,0/, )locTOlUICTOO sroro MeTOna COCTOHT B TOM,tITO OH nOSBO

naer ne paspyurart, M8TepHl1Jl Ml1weHH, õnarortapa tIeMY COKpaIIJ;aeTCH 

06'beM pa60T C DblCOI<oal<THDHbIM MaTepHaJIOM, B TOM tIHCJIe ne rpeôyer

ca pereaepauaa Pb B cnyxae 060raIIJ;eHHbIX MHIneHeH 16,7/. 
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B COOTBeTCTBHH c 3THMH rrpezmocsrmcar-ra uens HaCTOHm;eH pa60TbI 

saxmouanacs: 1) B HsyqeHHH npOlJ;eCCOB COp6lJ;HH H neCOp6lJ;HH yrrsrpa
MHKpOKOnHqeCTB T1 B a30THOKHCJIbIX pacrnopax npa HCnOJIb30BaHHH 

12-MOJIH6no<poc<paTa aMMOHHH B xasecrae copõenra H 2) B H3yqeHHH 

nponeccoa asrcoxoreserreparypaoã B03rOHKH TI H3 paCrmaBJIeHHOrO 

Pb H nocnenyromeã ero raSOBOH repsroxposraror-padma B OTKpbITbIX 

KBaplJ;eBbIX KOJIOHKax. PeSYJIbTaTbI 3THX HCCJIenOBaHHH JIerJIH B OCHOBY 

paapaõorrca MeTOnOB BbI.u;eJIeHIDI p~HOTanJIHR HS 06JIyqeHHbIX MHllleHeH 

CBHHu;a. 

1. BhI,nEJIEHHE PAJJ:HOTAJIJII1H 113 CBHHUA 

C MCrrOJIh30BAHHEM 12-MOJIllB,UO<I>OC<I>ATA AMMOHI1H 

3KcnepliMeHTaJIbHaR uacrt, 

Cop6eHT. KaK H3BeCTHO, BbICOKOCeJIeI<THBHble neopraaasecxae xa

THoHo06MeHHHKH, conepxcautae rpynaopacraopasn.re MeJIKOnHCnepCHble 

cona reTeponOnHKHCJIOT, OrpaHWleHHO. HCnOJIbSYIOTCR B p~HOXHMH

xecxax npoueccax H3-3a TpY,lUiOCTeM, CBHSaHHbIX, rJIaBHbIM 06pa30~, 

c nJIOXOH <PH!IbTpalJ;HeH paCTBopOB Qepe3 copõearr.r. HCKJIlOqeHHe COCTaB

nRIOT cop6eHTbI na OCHOBe nopacroro rerpnoaa c nposao <pHKCHpOBaHHbI

MH na HeM HeOpraHHqeCKHMH HOHo06MeHHHKaMH, paapaõoraaasae li 

aaeneaasre B p~HOXHMHqeCKYIO npaKTHKY JI.H.MoCKBHHbIM c corpyn

HHKaMH /11/,. lJepes 3anOJIHeHHbIe TaKHM cop6eHT'OM KOJIOHKH MO:lKHO 

<pHnbTpOBaTb pacrnopsr co CKOpOCTblO HeCKOJIbKO neCRTKOB MJI/CM2 • MHH. 

B HaCTORIUeH paõore MbI HcnOnbSOBaJIH copõear, B KOTOpOM OTHOCMTeJIb

aoe conepscaaae 12-MOJIH6no<poC<paTa aMMOHHR (AM<I» B Te<pJIOHoBOI'1: 

MaTpHlJ;e COCTaBJIRJIO no HaillHM onpenerreaaar-r 9,5%. 

Pacreopta rannun. HcXonHbIMH pacraopar-m pa.u;MOTaJIJIHH 6e3 HOCM

TeJIR cnY:>KHJlH PaJ1.HOXliMHqeCKH qHCTble pacraopsr Ti (I) B 0,1 Monb/JI 

HN0 3 HJIH, a30THOKHCJIble pacraopsr 06nyqeHHOrO Pb, conepzcautae CMeCb 

pa,u,HoHYKnI1,lJ,OB, B TOM lfHcne H pa,u,HOHYKJIHnbI TI. Pa60qHe pacrnopsr 
rOTOBHJIH c pa3JIHqHOH KO~IJ;eHTpau;HeH HNO 3 H Pb(NO 3) 2. PaCTBopbI 

HeaKTHBHoro TaJIJIHR,. 'TIN0
3

B 0,1 MOJIb/JI llN03 ,K OH I.J;eH Tp aU;HIO xoroporo • 

onpenenarm BeCOBbIM MeTo.u;OM B BH,D,e TI 2Cr O 4 /12/ , HCnOJIb30BaJIH 

nJIR onpeneneaaa 06MeHHàH eMKOCTH AM<I>. 

Onpeõenenue oõuennot: eM'I<OCTU AMeI> - TI (I)'. tIepe3 KOJIOHKH, 

COnep:>KaIUHe H3BeCTHbIe KOJIHqeCTBa copõeara, <pHJIbTpOBanH co CKO

POCTblO 05 l\A.n/MJiH pacraop TIN03 (0,4619 Mr/MJI 4 M,OJIb/JI HN03 ) , 
MeqeHbIH 201,202 TI. Pacraopsr, BbIXO,lJ,HIlUie HS KOJIOHKH, C06HPaJIH 

<ppaKI.1HRMH no 1 MJI H onpenenana B HHX aKTHBHOCTb H xoauearpanaro 
craõansaoro TI . 

Onpeàeneuue XUMUll~C1<UX npuseeceü (1 npenaparax Ta.tlIlUJl.Co.u;ep:>Ka
HHe npar-receã Mo, Pb H P B npenaparax TI, nonysaer-n.rx na KOHetIHOM 

srane ero asmeneaaa HS CBHHu;a, onpenenarra KonopHMeTpHqeCKHM MeTO

nOM COOTBeTCTBeHHO c KCaHTOreHaTOM KaJIHH /13/, .u;HTH30HOM /14/ H 

B BH,D,e <POC<popOMonH6neHOBOH CHHH /15/ no H3BecT"iIbIM ~MeTOAHKaM. 
, 3 
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Hsscepenue aJ.CTU6liOCTU 06pa3lf,06. o nOBeneHHH panaoranrraa H 
npyrax panHOHYKnHnOB, KOTOphIe 06pa3YIOTC.R B Pb npa oõrryxeaaa 
npOTOHaMH, cyzrann no pacnpeneneamo HX aKTHBHOCTH B pa3nHtlHhIX 
cPpaKUHRX. AKTHBHOCTb onpenenarra raMMa-cneKtpoMeTpHtleCKHM Me
TOnOM no HHTeHCHBHOCTH raMMa-KBaHTOB c saepraeâ 167 K3B (201 TI), 
367 H 1205 K3B (200T1) , 439 K3B(202 TI ) , 278 K3B (203Pb),183K3B 
(206 Bí) /6/ . KpOMe Toro, B pane 3KcnepHMeHTOB H3MepRnH OTHOCHTenb
HYIO aKTHBHOCTb oõpasuoa TI na OnHOKaHanbHOM aaanasarope rana 
20626 (Messelektronik, r.uP) c NaJ -narercropor-t. 

Copõuust tannun lia AMeP-cop6eHTe. COp6UHIO ynbTpaMl1KpOKOnM
secra TI accrrenoaana B CTaTHtleCKHX H nilllaMHtleCKHX ycnoaaax. B nep
BOM crryxae 8 MJ1 pacraopa BCTpRXMBallH c 0,1 r copõeirra B rrpoõnpxax 
eMKOCTblO 10 Mn B TetleHHe 2 MHH. Flpezraaprrrerrsno õstno orrpeneneao, 
xro pasaoaecnaa COp6UMH TI nocraranacs tlepe3 45 c. B nilllaMHtleCKHX 
ycrronaax acnonsaoaana KonoHKH c nHaMeTpoM 3 MM H BhICOTY cnoa 
MeHHnH OT 30 no 120 MM, srro ornenano H3MeHeHHIO ero xorrasecraa 
OT 0,2 no 0,75 r. KonoHKY c copfienror-r npenBapHTenbHo npovrsraana 
10 Mn 1 Monb/n HNOa. Ilocne oopõnna TI KonOHKY TII.J;aTenbHO npor-rsraa
na pacraopovr 1 Monb/n HN03' Pacnpeztenenne Tl Me)K,u,y paCTBopOM H 
cop6eHTOM onpenerrana no ero aKTHBHOCTH B pacrnope no H nocne COp6UHH. 

Peaynsrarsr H HX 06CYJK,ll;eHHe
 

,UMHaMHtleCKaR eMKOCTb copfienra AM<1> õsma paccxaraaa no sxcnepa

MeHTanbHhIM peaym.rarar-t, npHBeneHHhIM na pHC. 1. CpenHHH BenHtlHHa, 
pasaaa 5,78 Mr TI na 1 r copõeara, ornexana 3HatleHHIO 0,31 Mr-3KB. 
TI (I) na 1 r (NH 4) 3 P M912 °4()"5H20, uro COCTaBnHno 20% OT reopera
tleCKOH!3enHtlHHhI 1,53 Mr-3KB. Tl(I)/l r AM<1>. 

KaK BH,Il;HO H3 pHC. 2, cop6

UHH ynbTpaMHKpOKOnHtleCTB TI
 
aa AM<1>-cop6eHTe H3 a30THOKHC- ....
 

1:
 

nOTHhIX pacTBopoB, B TOM tlHC- ~. 4,6
 4,21MrTl/0,7134 r COP6EHTA 

rre H conepIKamHX Pb, npOHCXO- ~
 
narra KOnMtleCTBeHHO c K03cPcPH- ;
 
UHeHTOM pacnpeneneHHH > 10 4 i
 
B nHana30He KOHueHTpaUMH HNOs 8
 

OT 0,2 no 6 Monb/n ,H 3aTeM c YBe

nHtleHHeM KOHueHTpaUHH HN03 no
 

1,35Mr 

1,0

2,0

3,0

4,0 

2,52MrTl/0,4723r COP6EHTA 

12 Monhln OHa YMeHblllanach, xro
 
MO/KHO 06'hHCHHTb rcatç KOHKYPM

pYIOII.J;eH no OTHOllleHHIO K TI (I)
 

TI/ 0,2230 r COP6EHTAcop6ulteH BonOpOnHhIX HOHOB, TaK 

PHC. 1. COp6WfH TI na AM~cop6eH

Te: TI NO 3 B 4 MO!lb/n HN0 3
 15 'TI N05 , M/\ (0,4619 Mr/MJI).	 10 

"1'" 

PHc. 2. BJIHHHHe KOHl.leHTP8llHH PI:(NO ) 
100~o , o. o • ~ na cop61.l1OO TI AM<I>-cop6eHTOM: 1 _3 2 

o-e ~N03-. 2 - HN0S- + 28,9 rln PI:(N03)2

.: 80
 CD ( CTaTHlIeCKHe YCJIOBHH) • 
I 

! 60 
0 li KOMnneKC006pa30BaHHeM Tl c 
S 40 HHTpaT-HOHOM. IlpHcYTcTBMe B 

pacraope Pb(N03 ) 2 paarnomoã 
20	 KOHueHTpaUHH He BnHRno Ha 

BenHlIMHY COp6UHH 11 (raõn, I). 
Peaynsrarsr HCCnenOBaHHH cop6

2 4 6 8 10 12 UHH B nHHaMHtleCKHX ycno
HN0 3,M BHRX norcasana, xro norraora 

H3BnetleHMR TI (I) H3 a30THOKMC
nsrx paCTBopOB AM<1>-cOp6eHTOM ne aanacena OT BhICOThI crroa copõen
Ta H CKOpOCTH qmnbTpaUHH pacraopa (rafin. 2). KOnHtleCTBeHHaR cop6
UHH TI na AM<1>-cop6eHTe oõycrronnena, OtleBH~HO, KaK 6hICTPOH KHHeTM
I<:OH 06MeHHoro npouecca, TaK H BhICOKMMH K03<PcPHUMeHTaMH pacnpe
n~JIeHHH. Ilpa 3TOM Pb ne H3BneKanCR H3 a30THOKHcnhIX paCTBopOB 
AM<1>-cop6eHTOM, H, TaKHM 06pa30M, cPMJIbTpauHR aKTHBHhIX paCTBopOB 
sepea KonOHKH c cop6eHTOM oõecnesaaana norraoe paanenenae panno-

Taõnuua 1 
BnHHHHe COnepIKaHHH Pb(N0:Y2 na COP6UHIO TI: 

AM<I>-9,5 Mr; 4 Monb!n HNOs- 8 Mn, nepexreuraaaaae 2 MHH, 20°C 

Pb(N03 )2 ' .r/n 1,1 5,4 10,8 21,7 43,4 65,1 86,7 
COp6UHR TI, % 97° 98 99 99 97 97 98 98 

Taõauua 2' 
BJIHHHMe iconauecraa AM<I>-cop6eHTa 11. CKOpOCTM cPllnbTpauMH . 

pacrnopa tlepe3 KonOHKY (03 MM) na COp6UHIO 
Ti (10 Mn 4 Monb/n HNC\, 80 r ls: Pb(N03)2) 

Bec copõerrra BhICOTa CJIOH CKOpOCTb cPMJIbTpaI.J;HH COp6UHH 
(r) (CM)	 (Mn/MHH) (%) 

0,75 12 1,7 99 
0,40 6 2,1 99 
0,20 3 3,7 100 

\, 
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.rannaa li MaTepliana MlilneHli. <I>illIbTpaT, npe.u.CTanmnOIIJ;11I1 C06011 pacr
BOp Pb(N03 ) 2 B HNO~ ynoõea li nna perenepauaa B cnyxae MlillleHeH 
li3 060rameHHOrO Pb, li,U,JIH nepepaêorxa c uerrsro saxopoaeaaa. 

COrnaCHO mrreparypasrra naHHhIM /16/ COp6lipOBaHHhIH TI MO)KHO 
arnoapoaars li3 AM<I> pacraopor-i 0,1 Monb/n Br 2 - 4 Monb/n Hêr , KOTO
pbIH orcacnaer TI1+ no T13+ c 06pa30Ba.HlieM rcoxmnerccaoro aaaoaa 
[ TI Br 4] - . OnHaKO li C 3TliM 3nIOeHToM, li C HeHTpanbHbIM paCTBopOM 
COCTaBa 0,1 MOJIb/n Br 2 - 0,4 Monb/n KBr 6bIDli nonyseasr ne oseas 
ynoBneTBopliTenbHble peayns'rarst rrpa BbIM~IBaHlili TI li3 rcorroaxa, 
3anOJIHeHHOH AM<I>-cop6eHToM (rafin. 3). Beporrrno, rnnpodioõaaa rerp-

Taõnuua 3 
Bnaaaae COCTaBa pacraopa li CKOpOCTli ero <plinbTpaUlili 

tIepe3 !(OnOHKY C AM<I>-cop6eHToM ( ~ 3 MM, 0,3 r AM<I» 
na BhIXO,U TI li3 KOJIOHKli (%) 

CKOpOCTb Bsrxon TI, % 

Pacrsop <pliJIbTpaIJ;lili 
(Mn/MliH) HOMep <ppaKUlili pacraopa (no 2 Mn) 

1 2 3 4 5 

0,1 Monb/n Br2 0,2 34 14 4 2 2 

B 4 Monb/n HBr 0,9 24 4 2 2 2 

35 3 2 2 20,1 MOJIb/n Br2 0,2 

B 5% KBr 0,3 27 3 2 2 1 

25% NH4OH* 
0,7 86 1 1 O 
1,5 85 1 ° 

11 °1 °1 ° 3,3 70 ° 
3 . 76 5 1NaOH*: 0,1 MOJIb/JI 2,0
 

0,5 MOJIb/n 1,7 87°
 
90 

2
4 °1 ° °O1,0 Monb/n 2,0 ° 

* BhIXOA TI no ocraro-aroà a.KTHBHOCTH COp6el1Ta rrocne npowrsraxa ero pacr

aopasra 2. 99%. 

nOHOBaH MaTpliua copõeara KaKliM-TO 06pa30M aarpynaaer rereporen
noe OKI1CneHlie TI 6pOMOM. 3TO 3aCTaBliJIO nac nparaeaars xonuearpa
pOBaHHhIH pacraop NH4 OH ztrra pacraoperraa AM<l> li BbIMbIBàHliH ero 
BMeCTe C TI li3 KOJIOHKli. 3KcnepliMeHTbl norcaaana, tITO nocne npor-rsra

6 
r ~ 

Kli 0,3 r AM<l>-cop6eHTa 3-5 MJI 25% NH40H IDIli paaõaarreaasrraa paCTBO
pasra NaOH OCTaIOI..H;HHCH B KonOHKe Tect>noH' nonHOCTbID ne3aKTHBHpO
BanCH (raõn. 3). 

XOp01ll0 H3BeCTHO, tITO ''TI(I) oõrranaer CIDIbHOmeJIOlffiblMH CBOHCT
BaMH, n03ToMY B aMMHatIHOM pacrnope c pH... 12 OH 6YAeT Hax-OAHTbCR: 
B xaraomroã <popMe. 3'1'0 n03BOnV.JIO OTHOéHTeJIbHO npocro BblAeJIHTb 
TI H3 pacraopa H OtIHCTlITb ero OT 3arpfI3HeHHH HOHaMH MonH6AaTa H 
diocrpara C nOMOIIJ;bIO KaTHOHoo6MeHHblX cxron rana ")J.aY3Kc-50" ,IDUi 

KY-2. COrJIaCHO HalllHM onpeneneaaawr K03<P<PHIJ;I1eHT pacnpenenerraa 
TI(I) Me)K.lJ.y CMonOR H aMMHalffiblM paCTBopOM paaea -10S.113 KOJIOH
KM C KaTHOHHTOM TI nerxo 3nIOHpOBaJICfI pacraopasra NaCl (pHC. 3). 
Taxoe OKOHtlaHHe nponenypsr BblneJIeHHH, OtIHCTKH H KOHIJ;eHTpHpOBaHIDI 
T1 n03BOnRJIO nonyuars Heo6xonHMbIR AJIfI .HAepHOR MeAHIJ;HHbl npena
par 201 TlCI B H30TOHI1tIeCKOM pacrnope. 

Peaynsrarsr nponenenasrx HCCneAOBaHHH 6bIJIH acnonsaoaaasr npa 
paspaõorrce MeTOAHKH nonyxeaaa pa,n;HOTanJIHH, OCHOBalnIOH na OTneJIe
HHH TI OT Pb na AM<I>-cop6eHTe C nocnezryronreá OtIHCTKOH H KOHueHT
pHp~BaHHeM na KaTHOHoo6MeHHOH cr-rorre (pHC. 4). 

06nytIeHHhIH Pb paCTBOp.HnH npa 7()--"90QC 
B 4 Monb/JI HNOs 

(25 MJI na 1 r Pb). nOJIYtIeHHblH pacrnop, oxrraacieaasrâ AO KOMHaTHoR 
rexmeparypsr, <PHJIbTpoBanH CO CKOpOcTbID 3-4 MJI/MHH xepea _KonoHKY 
nHaMeTpoM 3 MM, 3anOJIHeHHYIO 0,3 r AM<l>-cop6eHTa. CJIeAbl Pb H HNOs 
ynanana H3 KOJIOHKH npa nocnenoearensaoã nposrsraxe AM<I>-cop6eHTa 
10 MJI 1 MOJIb/JI HNO H 10 MJI H20. PaCTBOpHJIH AM<I> (TI *) B 10 MJI s 
25% pacrnopa NH4 OH ripa <pIDIbTpan;HH ero tIepe3 KOJI9HKY co CKOpOCTbIO 
1 - 1,5 MJI/MHH. Pa,u.HoTanJIHH H3 aMMHatIHorO pacrnopa COp6HPOBaJIH 

~ 100 - 411 HNOj PACTBOPEH~E M~WEH~ Pbl'lef 
i<, L.3 IT-7D~'JOo( 

o-e 60 
lll~l\bJPAl!~Sl PACTOOPA YEPE3 KQfI()HKY ( AMlll 

Itz I,•.."....0 nPOMblBKA KOi\OHK~
t::( 60 ~ 
~ ~ , 2 25% tlH.OH ---t 8blMblBAHI1E TI 1013 KOfl()HK~ ( AM~ 

. I 
cc 40 ~P6U~Sl n HA KO/IOHKE,UAY3K( ~X4 

~======:ll== J
~O;q09% NaCl-! npOMblBKA KOfl()HKV1 

:D 

20 
I 
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PHe. 3. SnlOHpOBaHHe TI H3 :KOnOHKH e Pile. 4. Cxesra BbI;I:teJIeHHH P8AHOTaJIJlHH li3 

".JJ:aY3Kc 50 x 4" paCTBop8MH NaCI (%): 06.nyqeHHbIX MHWeHeH P b MeT01J,OM HOH

1 - 0,9; 2 - 1,8; 3 - 6,6; cxopocrs aoro 06MeHa aa AM$-cop6eHTe H KaTH

.3JIIOHpOBaHHH 1 MJl/MHH. OHKl'e. 
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3aTeM B KOnOHI<:e ,lJ;J'IaMeTpOM 3 MM H BhlCOTOH 50 MM, aanonnemroà 
cxrorroá ",UaY3I<:C 50 x 4" B NH;cPopMe. CI<:OpOCTb cPl-InbTpaIJ;HH aMMHalI
noro pacrnopa sepea I<:aTHOHHT fisina 1 - 2 MJI/MHH. C TaI<:OH »ce CI<:O
pOCTblO cxrorry nocnenoaarerrsno npOMhlBaJIH 10 MIl Hp H 5 Mn 0,09% NaCl. 
Pa,nHOTaJInHl1 3nlOHpOBaJIH 5 vrrr 1,8 % NaCl. Ilpn 06pa60TI<:e MHllIeHH Pb 
MaCCOH 10 r xHMHlIeCI<:HH BhIXO,n TI COCTaBnHn (95 ± 2) %, npozronaca
TenbHOCTb MeTo,nHI<:H ne npensnuana 2 lIaCOB. Hano OTMeTHTb, lITO acnorrs

r 30BaHHe I<:OnOHOI<: , rpeõyiomax nrra HX 06cnY)KHBaHHH OTHOCHTenbHO 
npocrsrx OnepaIJ;HH, n03BoJ'IHeT npoaonrrrs nepepaõorrcy BhICOI<:OaI<:THB
HhlX MHIlIeHeH aa 6HonOrHlIeCI<:OH 3a~HToH c nOMO~blO ,nHCTaHIJ;HOHHhIX 
HHCTpYMeHTOB H YCTPOHCTB. 

Ilpn npoaepxe MeTo,nHI<:H na 
MHweHHX CBHHIJ;a, 06nYlIeHHhlX 
npOTOHaMH c saepraeã 68.0 M3B 
H conepncaumx I<:pOMe panao
TaJInHH õonsuioe I<:OnWIeCTBO 
CnaJIOreHHhlX pa,nHOHYI<:nH,nOB 
npyrax 3JIeMeHTOB, 6bInO noI<:a
3aHO, lITO KOHelIHhlH npenapar 
TlCl B 1,8 % NaCl HMen BbICO
I<:YIO pa,nHOHYI<:nH,nHYIO lIHCTOTY 
(pHC. 5). TaJInHH B pacrnope 
naxonanca B cPopMe TI (1), o 
lIeM CBH,neTenbCTBOBaJIa, I<:aK 
noxasana nponepxa, npaxrn
lIeCI<:H nOnHaH ero a,nCOp6U;HH Ha 
AM<1>-cop6eHTe. Panaoxar-rase
CI<:aH lIw.CTOTa npenapara ne Me
aarracs na npOTH)KeHHH 2 xenens, 
a 31'01' CpOI<: 3HalIHTenbHO npeasr
nraer CpOI<: ro,nHOCTH, YCTaHOB
JleHHhlH nna panaorpapraauearn
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1000 2000 ]000 t.OIJ 

HOMEP KAHAAA 

PHC. 5. raMMa-cneKTp nperrapara TI, BbI
neneauoro H3 Pb, 06JIYlleHHoro nporona
MH c Ep =: 680 M3B, xepea 60 li nOCJIe 
KOH~a 06JIYlleHHR, H H3MepeHHOrO Qepe3 
5 li nOCJIe nsrneneaaa, 

lIeCI<:HX npenaparos 201 TlCI , paBHhlH 8 ,nHHM. Tlpoaepxa npenapara na 
3arpH3HeHHe Mo, Pb H P nOI<:a3aJIa, lITO I<:OnHlIeCTBO 3THX npaweceü ae 
npeasnuano 1 MI<:r/MJI, lITO 6hInO 6nH3I<:0 K ypOBHIO lIYBcTBHTenbHocTH 
npHMeHHBI1IHXCH MeTo,nOB aHaJIH3a. Ilpasrepno TaI<:He »ce KOHU;~HTpaU;HH 

3THX 3arpH3HeHHH 6hInH HaH,neHhl B HCXO,nHOM 1,8 % pacraope NaCl, 
npHrOTOBJIeHHOM H3 pearcrnaa I<:BaJIHcPl'JI<:aIJ;HH 4,UA H 6H,nHCTHnJlHpOBaH
HOH H20 . 3TH peayrn.rarsr rOBopHT o BhICOI<:OH xHMHlIeCI<:OH lIHCTOTe 
npenapara panaorannaa, nparoroaneaaoro no onHcaHHOH MeTo,nHI<:e. 

2.~bICOKOTEMnEPATYPHOE BbIllEDEHHE PA,IU10TADDl1H 
1130SflyqEHHOrOCBHHUA 

3I<:CnepHMeHTaJIbHaH sacrs 

__42=.bY-
--rA3-HO(~TEAb 

:1 

PHC. 6. Cxeraa YCTaHOBI<:" AJIR BbICOI<:O
TeMnepaTypHoH B03rOHKH TI 'H3 pac
nnana Pb: 1 - xnapueaaa nonosnca 'c 
Pb, 2 - xaapueaaa TPy6Ka,3 - 'rep
MoxpoMaTorpa<pHlIeCKaR KOJIOHKa 
(TXK) , 4 - ness, 5 - porawrerp, 6-9 
JIOBYWKH C naporannonowr, KOR, 
Si -reneM H aK~HBHpOBaHHbIM yr'n evr. 

HCnOJlb3yeMhIH I<:aI<: cPTOPHPYIO~HH arerrr. YCTaHOBI<:a, na I<:OTOpOH npo
BO,nHJlHCb HCCJle,nOBaHHH, norcasaaa na pHC. 6. 06J1YlIeHHhIH Pb nozt CJlOeM 
wrernconacnepcaor-o PbF2 nnanana B rcaapueaoü nonoutce 1, nor-ieutea
HOH B npenaaparerrsno HarpeTYIO no He06xo,nHMOH 'rer-rrreparypt.t xaap
IJ;eBYlO TPy6I<:Y 2. 4epe3 uee nponycrcarra HHepTHblH r-aa-aocarern, co 

CM3/MHH,CI<:OpOCTblO ~100 olIHmeHHhlH 01' arrarn H xacnopona c no
MOlIJ;bIO rroaytuex 6-9. I'aaooõpasm.re nponyrcrsr, Bhl,neJlHIO~HeCH H3 
pacnnana CBHHu;a, nocrynann B I<:Bapu;eBYIO Tpy6I<:Y 3 c ,nHaMeTpOM 
3 MM H nnaaoü 300 MM, HMelO~YIO orpauarensnsrã r exmeparypasrã 
rpanaear H cJlY)Ka~yIO B I<:alIeCTBe repwroxpovraror-parpauecxoã KOnOHI<:H 
(TXK) . Pacnpenerrenae OCa)KAeHHhIX na OT,neJlbHhIX YlIaCTI<:aX TXK panno
aI<:THBHhIX npo,nYI<:TOB onpenenana raMMa-CneI<:TpOMeTpHlIeCI<:HM MeTO
,nOM /6/. Bsrrra nponeneaa cepaa 3KcnepHMeHToB c uern.ro accnenoaaaaa 
YJleTYlIHBaHHH ynbTpaMHI<:pOI<:OnHlIeCTB TI H3 pacnnana Pb B 3aBHCHMOCTH 
01' pa3J1HlIHhlX napar-rerpoa: rer-meparypsr H BpeMeHH B03rOHI<:H, I<:OnH
lJeCTBa PbF2, vraccsr H reOMeTpHlIeCI<:HX paasrepoa )KH,nI<:OrO CBHHu;a. 
B HeCI<:OJlbI<:HX onsrrax H3YlIaJIOCb Bhl,neneHlie pannorannaa npa acnons
30BaHHli B KalIeCTBe xnopnpyrourero li cPTOpHPYIO~ero areHTOB ,n06aBOI<: 
PbCI2 li NaF, a TaI<:)Ke a30Ta H aosnyxa BMeCTO renas. 

I 

Pe3YJIbTaThl H nx 06CY)KAeHlie 

B paõore /17 / cooõutanocs o asmenenaa paAliOTaJInHH li3 caaaua 
B ,nHHaMHlIeCI<:OM BaI<:YYMe npa acnonssoaanaa B' I<:alIeCTBe raaa-pearea
Ta napoa HF. B HaCTOH~eH paõore peuianacs npyraa sanasa - nOHCI<: 
YCJlOBliH, npa I<:OTOphIX PaAliOTaJIJlliH li3BneI<:aJICH 6hl li3 paCIUlaBJleHHOrO 
MeTaJIJllilIeCI<:OrO Pb liHepnlhlM ra30M (r-enaer-r linH a30TOM), nporexaio
mHM npa HOpMaJlbHOM naaneaaa nan nOBepXHOCTblO vreranna. Oseaan
HO, llTO npn raxnx YCJlOBliHX oõnervaerca opranaaauaa 06pa60TI<:li Bhl
COI<:OaKTHBHOH MHl1IeHH. Ilpenaaparensnsre axcnepar-rexrt.r noxasamr, 
lITO npHMeHHTenbHO I<: rpaMMOBhlM I<:OJllilIeCTBaM 06J1YlIeHHoro P b sana
lIY HeJlb3H peunrrs TOJlbI<:O aa ClIeT acnapeana TI B 3J1eMeHTapHoH diopr-re. 
Paaee 6hIDO ycneurao ocyuiecrnneao asrcorccrer-meparypaoe asmeneaae 
pannorannaa B arr-tocrpepe a30Ta as HeCI<:OnbKliX COT rpaMMoB PbF2' 
06J1YlIeHHoro nporoaasra BhICOI<:liX saepraã /8/. CnaJIOreHHhlH TI nepeHCXO.nHhIMH MaTepHaJIaMH crryaorrra MeTaJInHlIeCI<:HH Pb MapKM 
xonnn B ra30BYlO cPa3Y npn 645°C B cPopMe TIF li copõapoaarrca npaq,UA, H3 xoroporo rOTOBHJIH MHllIeHH nrra 06nYlIeHHH npOTOHaMH c aaep
~ 300°C Ha CTeHKax I<:Bapu;eBoH TXK. O,nHaI<:o cPTOpli,lJ. CBIDIu;aHe COBceM rHeH 100 H 6,,80 M3B, H I<:pHCTaJIJlHlIeCI<:HH nopOI1IOI<: PbF2 MapI<:H X4,

8 "r 9 
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oY,D;0geH B KatIeCTBe MaTepHaJla MHIlleHH npa 06.rrYtIeHHH ero HHTeHCHBHhIMH ;;-.. 
nYQKaMH npOTOHOB, xoropsre Tpe6YlOTCH ,D;nH npOH3BO,lJ;CTBeHHhIX neneã. 
IJ03TOMY 6hIJIO pemeao acnorrsaoaars PbF2 TonbKO KaK <PTopHpYlOmHH 
arear, c KOTOpbIM, no HaIllHM npennonoaceaaare , PMHOTaJlnHH: ,lJ;On)KeH 
pearapoaars c 06pa30BaHHeM TIF na rpaaaue pasnena rpaa: pacnnaanea
HhIH MeTaJln - TBep,D;aH cons. I'annoanapoaaaae MHKponpHMeceH A06aa
KaMH TBep,lJ;bIX coneã - H3BeCTHbIH npouecc, OH acnorrsayerca B aaa
nHTHtIeCKOH npaxrarce /18~ ao B npenaparaaaoã Pa,IJ;HOXHMHH OH paaee 
ae npHMeHHnCH. OnhITbI, nocraaneaasie c 06Pa3UaMH P b, 06J1YQeHHOrO 
npoTOHaMH c saepraeã 100 H 680 M3B, nO,lJ;TBep,D;MJlH npaaansaocrs 
C,D;eJlaHHOrO npennorroacenaa 06 3<p<peKTHBHoM B03neMcTBHH lPTOPHPYIO
max ,D;06aaoK na noaeneaae ynbTpaMHKpOKOnHtIeCTB TI npa BbICOKOM 
TeMnepaType. 

Peaynsrarer, rrorrysennsre npn HCcne,D;OBaHHH yneTytIHBaHHH TI B aa
BHCHMOCTH OT YCJlOBHH arccnepar-roara, npencraaneasr na pHC. 7a, 6, B, 
r, n. TOtIKH na KpHBbIX noxaasraaror cpeznrae 3HaqeHHH 3 - 6 onpenene
HHM c MaKCHMaJIbHbIMH OTKnOHeHMHMH. BH,lJ;HO, tITO asrnenenae TI H3 
pacnnaaa Pb YBeJlHtIMBaeTCH B POCTOM TeMnepaTypbI, BpeMeHH B03rOHKH, 
KonHtIeCTBa n063BneHHOro PbF 2 H YMeHblllaeTCH c YBenHtIeHHeM MaCCM 
CBHHu;a. PHC. 8 noKa3bIBaeT , tITO acnapenae TI 3aBHCHT ae ronsrco OT 
oõuiero KOnHtIeCTBa, HO H OT reOMeTpHtIeCKHX paar-repoa pacnnaaneaaoro 
MeTaJlna: tIeM rornue crroá npa CoXpaHeHHH O,lJ;HOM H TOM)Ke nOBepXHOCTH, 
TeM MeHbIlle TI nepexorrar H3 pacnnana B ra30BYlO <Pa3Y sa OnHO H TO )Ke 
Bp,eMH. 3To cornacyerca c HaIllHM npe,D;nOJlO)KeHHeM O <pTOpHpOBaHHW do 

TIHa rpaaane paanena cPa3. CpaBHeHHe peaynsraroa, npencraanenasrx 
aa pHÇ. 7a H ,l.l;, noxaasrsaer onaaarcoaoe noaeneaae TI B arraocqiepe 
aaeprnsrx ra30B H 3aMeTHOe 3aMe,IJ)IeHHe yneryuaaaaaa ero B B03,D;yxe, 
tITO MO)KeT ÔbITb BbI3BaHO 06pa30BaHHeM P bO HnH ,IJ;BOHHOH CHCTeMbL 
PbO-PbF2' B KOTOpoM panee y)Ke oTMetIanOCb yxynmeaae ycnonaã ,rr,JUI 
yneTytIHBaHHH TaJlJIHH /8/. 

Ilonyxenasre peaynsrarsr .no Ka3aJ1H, qTO 3lP<peKTHBHoe acnapeaae 
TI H3 pacnnaaneaaoro Pb npoacxonano npa 700 - 750°C c acrronsaoaa
HHeM B xaxecrae drropapyiourero areara ne TonbKO PbF2 (T nn, = 822°C) , 
ao H noõasox NaF (T nn. = 996°C). KOnHqeCTBeHHoe ncnapenae TI õsrrro 
norryueno TaK)Ke B CHCTeMe Pb - PbC12 (pHC. 7a,6). Onaaxo npa 3TOM 
I<:aKaH-TO xacrs PbCI2 H3-3a õonee BbICOKoM ynpyrocra napoa, qeM y 
PbF2, BbIHOCHTCH ToKOM rasa H3 asrcoxoreemeparypaoã 30HhI H aarpas
HHeT TXK, BKnlOtIaH 30HY a,IJ;COp6UHH TI. 

Hcxo.IVI H3 H3BeCTHblX oõmax npencraaneaaã, MO)KHO nonarars, 
lITO npouecc, rrpHBonHI.IJ;HH K yneTyqHBaHHIO ynbTpaMHKpOKOnHtIeCTB 
TI H3 pacnnaaa Pb, 06'be,lJ;IDUleT HeCKonbKO ornensnsrx npoueccoa, B 
TOM tmcne TaKHe, -KaK nHcPcPY3HH aTOMOB TI B )KH,[lKOM Pb, peaKUHH 
na nOBêpXHOCTH H acnapenae nponyxroa c noaepxaocra pasnena lf>a3. 
Peayrrsrarsr, nonyneaasre npa accnenoaaaaa yneTytIHBaHHH TI B paanax
HbIX ra3ax-HOCmeJIHX (He, N 2 , B03,lJ;YX), a raxace B 3aBHCHMOCTH or 
MaCChI H BbICOTbI cnoa pacnnasa P b naror OCHOBaHHe CtIHTaTb 3TH npouec
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PuC. 7. 3aBHCHMOCTb YJleTYlJHBaIUiH TI H3 

pacnnaaa Pb B 3aBHcHMo·CTH OT TeMnepa

TypbI (a), BpeMeHH B031'OHKH (6), KOJlH

lJeCTBa Pb (B) H PbF2 (r), 1'a3a-HOCHTeJIH 

(n}: a) 1 - 5 r Pb+PbF2' 2- 3 r 
Pb+NaF, 3 - 3 r Pb+PbCI2,

BpeM~ B03PbF2(NaF, PbCI 2):Pb=0,1;
1'OHl<H 60 Mill-I, 1'a3-HOCHTeJIb - 1'eJIHH; 

6) 1 - 3 r P b, 650°C; 2 - 10 r P b , 
700°C; 3 - 1 r Pb, 650°C; 4: - 5 Pb, 
750°C; PbF2: Pb =: 0,1; s.) 1 . Pb + 
+PbF2,700oC; 2- Pb+PbCI 2 , 65cfc; 
PbF2(PbCl~): Pb = 0,1, BpeMH B03I'üHKH 

60 Mill-I; r) 3 r Ph ,700°C, BpeMH B03

rpHKH 60 MHH; ri) 3 r Pb, 700°C; 
PbF2: Pb = 0,1. 
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PlfC. 8. YneTY'WBaHHe TI H3 paCIUI3Ba Pb ~ 100
B 3aBHCHMOCTH OT BbICOTLI cnoa: 700°C, ~ 
BpeMH B03rOHKH 60 MHH, ]);HaMeTp KBap- W 
nenoro THrJIJI 8 MM. ~ 80 
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PHc. 9. Pacnpeneneaae TI no AJIHHe TXK 
~ npa YJIeTYl!HB8HHH H3 pacnnana Pb, 06

., JIytJeHHoro npoTOHaMH c EJ> =0680 M3B: 
6 r Pb; PbF2: Pb == 0,1; 700 C, BpeMH 

B03rOHKH 90 MUR. 

CbI onpenenmornasra. OTHOCHTeJILHO ,nmp<PY3HH aTOMOB TI I<:aK rrpasrec
HhIX aTOMOB B CBHHQe H3BeCTHa HX aHOMaJIbHO BbICOKaH ,nH<p(j)Y3HOH
HaR no.nBH)l(HOCTh /19/, n03TOMY MO)I(HO npennorroacars, t.J:TO nepeaoc 
TI K nOBepXHocTH pacnnaaa 6YAeT 6bICTpbIM npoueccor-r. 

OCIDK,l1.eHHe TI M3 ra30BoH <pa~bI na CTeHKax TXK npoacxonnno 
npa 3aJ:l,aHHOM rpanaenre TeMnepaTypbI B OTHocHTenbHO Y3KOH 30He C 
norryurapaaoã -1 CM H MaKCHMYMOM npn - 240°C (pHC. 9). 
raMMa-CneKTpoMeTpHt.J:ecI<:HH aHaJIH3 nOKa3aJI OTCYTCTBHe B 3TOH 30He 
npaxseceã npyr-ax panaoayxnanon. 

Ilonyaeaasre peayns'rarsr noKa3hIBaIDT B03MO)KHOCTb 3cP(j)eKTHB
aoro HcnOnb30BaHHH ,n06aBoK PbF2 HnH NaF MH cPTOpHpOBaHMH TI H BbI
neneaaa ero YJIbTpaMHKpoKOJIH'lIeCTB H3 06nYtIeHHOrO Pb npa 700 
750°C C nocrrenyromeã ra30TepMOxpoMaTorpacPHtIeCKOH OlfiiCTKOH H 
KOHUeHTpHpOBaHHeM. Ha pHC. 10 npaaenena cxesra MeTo,na asmeneaaa 
TI H3 Pb, OCHOBaHHOro na 3THX AaHHbIX. Hano oTMeTHTb, tITO Macca MH
ureaa õyzrer 3aBHCeTb OT ycnOBHH oõnyseaaa: npa E ~ 100 M3B OHa 
ne fiy,u;er npeasnuars 10 r CBHHna /6/, a npa E p == 680 if3B MO)KeT 6bITb 
na nOpH,l.(OK fiorrstne. KOJIHqeCTBO CBHHua ne aaocar npHHUHIDfaJIhHhIX 
H3MeHeHHH B MeTO,nHKy asmeneaaa TI, OHO onpenenaer naurs reowrerpa
tIeCKHe pasreepsr BbICOKOTeMnepaTypHOH tIaCTH YCTaHOBKH H THrnH MH 
nmlBJIeHIDI Ph 

12 

jl II T =700°C 
I VHe =100Cfl\..!I/MMH 

I {;803r -12OAAH 

PbFz : Pb=0,1 

o 

I 

l, 

18% NaCl 

Tocaxg.Tl =240 C ---j0CAlCQEHV1E t\ETYl.j~X I 

------i BbIMblBAH~E Tl ~3 TXK I 
, 

CTblO CMblBaJICH co 
aroro pacraopa Pb 
HO tIHCTbIM H HMen 
TI (1) ~ 99 %. 

PHc. 10. Cxesra BLl):I;eneHmr panaoran
lIHH H3 06JIYQeHHLIX MHIlleHeü Pb MeTO

]);OM r830BOH TepMoxpoMaTorpa<pHH. 

Ilpa nepepaõorrce MHmeHeH 
MaccoH orcono 10 r C zroõaa-

KOH 1 r PbF2 npaKTHtIeCKH 
necs panaorannaã aa 1,5 - 2 saca 
BblHOCHnCH TOKOM aaeprnoro 
rasa ( -100 CM3/MHH) H3 BbICO

KOTeMnepaT~pHOH 30Hbl B TXK. 
B xnapneaoa TXK TI COp6HPO
BanCH B TeMnepaTYPHoH 30He 
(240 ± 20) °c H 3aTeM nOnHO

CTeHOK rpyõxa paCTBopOM 1,8 % NaCI. 3arpH3HeHHe 
õsmo $; 1 MKr/Mn. Panaorannaá õsm panaonyrcnan
BbICOKYIO pa,nHOXHMHtIeCKYIO tIHCTOTY - conepxcaaae 

ra30TepMoxpoMaTorpa<pHtIeCKHH MeTO,n nonyxenaa panaorannaa 
H3 oõrryaennoro npOTOHaMH CBHHua C acnonsaoaanaesr raepnsrx cPTOpH
,nOB B KatIeCTBe cPTopHpYlOmero areara H HHepTHbIX ra30B ,nnH nepeaoca 
TlF B TXK cawr no ce6e OTHOCHTenbHO cnozcaee )KH,u;KOCTHOH MeTo,nHKH 
C npHMeHeHHeM AM<I>-copfieHTa C TOtIl<:H 3peHHH ofiOPy,nOBaHHH paõoxe
ro MeCTa sa fiHOnOrHtIeCKOH 3amHTOM. Ho npa COOTBeTCTBYlOmeM TeXHH
tIeCKOM peureaaa OH npencraanaerca B sxcnnyaranaa õonee y,nOfiHbIM, 
ocoõenno npa HcnOnb30BaHHH MHllIeHeH õonsnroà MaCChI. Ilpeacie ncero 
3TO CBH3aHO C nOKanH3aUHeH OCHOBHOH tIaCTH panHoaKTHBHbIX nponyx
TOB (B xone acero npouecca) B Pb H PbF2 H, cnenoaarensao, C MeHblIl,eH 
onaCHOCTblO crrysaãasrx 3arpH3HeHHH naõoparopaa, 

3AKJIIOQEHI1E 

B pesyrrsrare nponeneaasrx accnenoaaaaá nonyxeasr nonste caenei., 

,j 

HHH oõ ancopõuaa ynbTpaMHKpOKOnHtIeCTB TI H3 a30THOKHcnbIX pacr
BOpOB CBHHua 12-MonHfi,nocPoccPaToM aMMOHHH, cPHKcHpoBaHHbIM B MaT
pane H3 nopacroro redinoaa (AM<l>-copfieHToM). Ilorcaaaao, ,tITO npoac
XO,nHT nornroe pasnenenae TI H Pb B npoqecce ancopõnaa. Hayxe
HhI npOQeCCbI BblMbIBaHHH Ti H3 AM<l>-copfieHTa H HaH,neHO, tITO nanõo
rree 3<f>cPeKTHBHhIH nyrs - pacrnopeaae AM<l> B KOHueHTpHpOBaHHOM 
BO,nHOM pacraope aMMHaKa. ,UanhHeHmaH OtIHCTKa H KOHUeHTpHpOBaHHe 
rannaa H3 aMMHatIHOrO pacraopa nerxo ,nOCTHraeTCH KaTHOHoofiMeHHOH 
xpor-rarorparpaeâ aa HOHHTax rana ".uaY~Kc-50"HnH KY-2. 

Ilpa accnenoaanaa nOBe,neHHH ym.rpasrarcporcorrasecra TI B pac
nnase Pb arccnepasrearansao norcasaaa B03MOlKHOCTb KOnHtIeCTBeHHoro 
BbI,u;en~HHH panaorannaa B rpopr-re TlF B ra30BYlO cPa3Y npa acnom.so

13 
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BaIUUi B Ka1.leCTBe ePTOpHpyroIUHX areHTOB TBepAblX cOJIeM PbF2 HJIH 
NaF, I10KpbIBaID1lUiX I10BepXHOcTb paCIIJIaBa. Pa.n;HOTaJIJIHH BbIHOCHTCH 
B TOKe He HJIH N2 113 30Hhl acnapeaaa B repraoxporearorpatpauecxyro 
KOJIOHKY, rne OH oõpasyer orpaaasemryro aAcop6U;HOHHYro 30HY C MaI<CH

MYMOMIIPH -240°C. 
TIo Ka3aHO, qTO pa.;J;HOTaJIJIHH, Bhl.n;eJIeHHhIH, oqHIUeHHhlH H CKOH

u;eHTpHpOBaHHhIH )KH,l:l;KOCTHhIM H ra30BhIM MeTo.n;aMH, xapaxrepasyerca 
pmHOHYKJIH.n;HOI1:, Pa.;J;MOXHMHqeCKOM H XHMHqeCKOH lII1CTOTOH, npezrs
HBJIHeMOH azrepaoã MeAHU;HHOH K npenaparavr 20 1 TI Cl. 06a MeTo.n;a 
oõecnesaaaror XHMHtlecKHft BblXOA .... 95 % H rpeõyior ,Il)IH I1pOBe,neHHH 

xaacnoro 113 HHX OKOJIO ,nBYX qaCOB. 
B aarcmosenae anropsi asrpaxcaror õnaronapaocrs nepCOHaJIY YCKOPH

TeJIH nY-100 (11<llB3, llpOTBHHO) H ePa30TpOHa OHHI1 3a I1poBeAeHHe 
O6JIyqeHHH, n.H.MoCKBI1HY sa I1pe.n;ocTaBJIeHI1e copõeara AM<ll, B.I1.C06o
neny, A.Pern aa novrouts B paõore, B.B.BpY)l.aHHHY, A.<p.HoBropo.n;oBY 
aa 06eCIIeqeHHe pa60ThI H3MepHTeJIhHOrO uenrpa. 
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Bsmerrenae pazmorannaa H3 o6nY1.leHHOrO nporoaavta cBHH~a 

MeTo.n;aMH COp6~HH H3 pacraopoa na 12-MonH6,lJ,o<poc<paTe aMMOHHH 
H ra30BOH repraoxporaarorpadiaa 

PaCCMaTpHBaIOTCH MeTO,lJ,hl nsrnenenaa panaorannaa H3 CBHH~a, 

06nY1.leHHOrO npOTOHaMH, noaaonaioume rronyxars C BblCOKHM BbIXO,lJ,OM 
H xopouieã pa,nHOHYI<nH,lJ;HOH, pa.nHOXHMH1.leCKOH H XHMH1.leCKOH 1.lHCTOTOH 
npenaparst panaorannna nrra H,lJ,epHOH Me,lJ,H~HHbI. .MeTO,lJ,bI OCHOBaHhl 
na peayrrsrarax accnenoaaaaa nOBe,lJ,eHHH ynbTpaMHKpOKOnH1.leCTB rannaa 
B HOHoo6MeHHbIX rtpoueccax aa HeOpraHH1.leCKHX copõenrax H KaTHoHH
rax, a raroice B asrcoxorevmeparypasrx ra30TeplYlOXpOMaTorpa<pH1.leCKHX 
rtpoueccax. 

Pa60TR asmorraeaa B Jlaõoparopaa H,lJ,epHhIX npoôner-r ül1HI1. 

Ilperrpmrr 06'heAHHeHHoro aacraryra anepasrx nccnenoaaaaü. ,Uy6Ha 1986 
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Separation of Radiothallium from the Proton Irradiated Lead 
by the Methods of Sorption and Gas-Thermochromatography 

The methods of separation of radiothallium from proton irradiated 
lead which permit to obtain with a high yield and good radionuclidic and 

- radiochemical purity thallium-201 specimens for nuclear medicine are 
considered. They are based on the results of the study of ultramicroamounts 
behaviour of thallium in ion-exchange processes on the ionorganic sor
bents and cathionites, and also in the high-temperature gas-thermochromato
graphic processes. 

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