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BBEAEH~E 

8 CBOe speMR HaWa rpynna OCYU\eCTBI..Ula XHMHLieCKOe BbiAeileHHe 

H HAeHTH$HKa~H~ H30TOnOB 3IleMeHTOB 104 H 105 C ceKYHAH~MH Bpe

MeHaMH >KH3H~·..f1.2/ 6naroAaPR HCnOilb30BaHHIO ¢pOHTallbHOJ4 TepMOXpo

MaTOrpa¢HH neTy4HX ranoHAH~X coe,qHHeHHJ4. MeTOA TepMoxpoMaTo

rpa¢~rtlo1, o6na,qaiOIL\HJ4 BbiCOKHM 6biCTPOAeJ4CTBHeM H 3¢¢eKT!r!BHOCTbiO 

Bbl,qe.neHHR, Ka>KeTCR HaM nepcneKTHBHbiM TaK>Ke AJ1R ~oot,qeHTH$HKa'-'HH 

H H3y4eHHR 6onee TR>KeilbiX 3IleMeHTOB, B LlaCTHOCTH, 3IleMeHTa 

107- 3KapeH.R. 
npHH~HnHailbHYIO B03MO>KHOCTb 3KCnpeCCHOf0 BbiAeileHHR 3KapeHHR 

H3 npOAYKTOB R,qepHbiX peaK~H~ B pe>KHMe QH-naHH Ha ny4Ke YCKOpH

TeilR TR>I<eJlbiX 1-10HOB Mbl 3KCnepHMeHTaJlbHO noKa3all!rl paHee/3/, 6biJ1a 

npose,qeHa cepHR MOAeilbHbiX OnbiTOB C H30TOnOM 177 Re. o6pS3YIOli.\HM

CFI npl-1 06J1y4eHHI-1 165Ho HOHSMI-1 160. 8 KS4eCTBe raaa-HOCYITeJ1FI YIC

n011b30BSilCFI BilS>I<Hbl~ BO~AYX C napU,HSilbHbiM ASBJ1eHJ.16M BOAbl (PHQ()) 

OT 20 AO 100 MM pT.CT.6bl110 HSHAeH0,4TO peHJ.1H SACOp6HpyeTCFI ~pYI 

TeMnepaType HYI}f(e 250°C, no3TOMY npeACTSBilRJlOCb B03MO>I<HbiM pe

rHCTpHpOBSTb OCKOilKI-1 cnOHTSHHOfO Ae11eHYIR 3KapeHHR TpeKOBbiMH 

AeTeKTOPSMH, BJlOlKeHHbiMH B KOJlOHKY TSK }l(e, KSK J.1 B OnbiTSX no 

Yl3y4eHHIO CBOHCTB 311eMeHTOB 104 J.1 105. 
Bonpoc o XHMH4ecKoH HAeHTJ.1$HKS~HH 107 aneMeHTa cTan 6onee 

aKTyanbHbiM nocne Ha4ana a na6opaTOpHY1 RAePHbiX peaK~HH OH~H 

pa6oT/4,5/ no I-1CcneAoBaHHIO cnoHTaHHO Ae!lRU\YIXCR aKTI-1BHOCTeH, 

o6pa3YIOli.\YIXCR B peaK~HRX 

209Bi + 54cr 111 249 Bk + 22 N e. 

Mbl no-npe}I(HeMy HCXOAJ.1M 1-13 npOCTOH 3KCTpanOI1RU,HH XHMH4eCKHX 

csoHcTB aneMeHTOB VII rpynnbi,KOTOPSR o6cy}I(AaeTCR a pa6oTax raH

c•HCKoro/6/ AaBHAa/7/. KaHH•HreMa Is/, Kennepa " C•6opra I 91. 

8 TS6n.1 npHBeAeHbl ony611HKOBSHHble ASHHble 06 OCHOBHbiX $H3J.1KO

XHMJ.14eCKJ.1X CBOHCTBSX 3JleMeHTOB Vfl rpynnbl 1-1 paCC4HTSHHbl6 xa

paKTepHCTHKI-1 311eMeHTS 107. 
nonHBaneHTHOCTb 311eMeHTOB VII rpynnbl onpeAe.nfleT MHOroo6pa3He 

cOeAHHeHHH, o6pa3yl0l1\lo1XCR npl-1 B3Sio1MOAeHCTBio11o1 peHio1R C KH.~_IlOPOAOM 

" BOAO~: Re02 , Re03 , Re,P7 , HRe0 4 " ReQ 3.H,pft2(Cyl!leCT

eoaaHJ.1e 3Tio1X coeAHHeHHH I KpoMe noc.neAHero/ a raaoeoH ¢aae 6bl.no 

nOATBeP}I(AeHO MSCC-cneKTPOMeTplo14eCKio1 /13-15( a HX nOBbiWeHHSR Jle

Ty4eCTb 6blna lo1cnonbaoeaHa PRAOM aeTopos A.DR ceneKT~eHoro Bbi

AeileHHR paAHopeHHR 1-13 paanH4HbiX o6ny4eHHb1X MHWeHeH 16 - 20/. TepMo-
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T a6nuu;a 1 

HeKOTophte liJH3HKO-XHMH'tleCKHe 
xapaKTepHCTHKH 3JieMeHTOB 
VII rpyrrrrhi 

3neMeHT Mn Tc Re 107 

JneKTpoHHafl 3ds452 
KOH$HfYpai..IIIIA 

4d65St Sd5652 6ds7s2 

lo~HCfli.4TeflbHble 2:1~5: o:1:n ~:o:~l_ 4~::t~ 
eaneHTHbre 6:7 45.6.7 n55· 3'4'5'6' 
COCTO"l-1111'1 1'" 7i<iJ .. 

noTeHI..IHan 
7,48 7. 28 7,87 

/,3[6] 
HOHH~HH [38) 6,9[1U 

aTOMHbli4 1,30 1,358 1,373 
1,38[6] 

pa.QHyC rAJ 1,28[KJ) 
HOHHblii 

pan.~o~yc 1+7) rA1 0,46 0,56 0,58 0,62[6] 

JHTanbnHR 
53.7 185,4 180[7] cy6n...,Mau...,:] 

(KKafl/MOflb 

xpoMaTorpa¢H1F..4eCK11~ MeTOA 6bl11 
11Cn011b30BaH TaKme A11R PS3Ae
J1eHI1R 11 onpeAeneH~R 3HTSJ1b
nl111 11 3HTponHH aAcop6~HH coe
AHHeHH~ peHHR /18,21/. 

8 HSCTOR~eH pa6oTe M~ Ae
TSJ1bHO 113yF..4SJ111 TepMOXpOMSTQ
rpa¢1110 C11eAOBbtX KOJ11-14eCTB 
peHHR np11 wcnOJ1b30BSHHI-1 anam
Horo B03Ayxa s Ka4eCTee raaa
HOCHTenR Ha YCTSHOBKe, He 
CBR3SHH0~ C YCK0pHTeJ1eM, a 
TSK>t<e nOBeAeHHe STOMOB OTAS-
411 peHHR a annapaType Ha ny4-
Ke YCKOPV1Te11R TR>t<enbiX HOHOB 
Y-300. 

1. nPE,liBAPHTEnbHbiE OnbiTbl BHE nYYKA YCKOPHTEn!l 

B nepebiX onbiTax V13y4anocb noseAeHVIe A011ro>KHBYI4HX V130Tonoa 
peHVIR 8 6e3HOCIIITenbHbiX K011H4ecTeax a B03Ayxe c PH 0 8 npeAenax 
OT 10-6 AO 20 MM PT.CT. 2 

~1cXOAHblC1 npenapaT PSAHOH30Tonoe peHYIR 6bl11 no!lY4eH 1113 MeTa.n-
11H4ecKoH PTYTH, o6nyF..4eHHoH npoToHSMH c aHeprHeH 660 MaS. AnR 
3TOro PTYTb HcnapR!lH 8 TOKe BOAOPOAS C nOA110>t<KIII, COCTOR14eH 113 
TI4STeJ1bHO 0411114eHHoro 11 npoKaneHHoro Ksap~esoro necKa c pa3Me
poM 4aCTHy 150-200 MKM. 

CxeMa 3Kcnep~t~MeHTal1bHoH ycTaHOBKI1 npwseAeHa Ha p11c.l. 0411CT
Ka B03AYXa, HarHeTSeMOro MeM6paHHblM HSCOCOM /1/, OT He>Ke!laTeJ1b
HblX npHMeceH /C02 , c.neAOB ra.noreHHAOB 11 T.n./ H aapo3o.neH 
ocy14eCTB.nR11acb nyTeM nponycKaHYI.A ra3a 4epea lN pacTBOp KOH 
/nosywKa /2/ I ~ ao.noKHVICTbt~ ¢1~nbTP /3/. CoAep>t<aH~e BOA.RHbJx 
napoa a 803Ayxe pery.n~posanocb TeMnepaTypo~ TepMOCTaTa /4/ . 
.QnR no.ny4eH~.A o4eHb cyxoro B03Ayxa, c PH

2
o . .$1 0- 4 MM pT. cT., 

HCnOJ1b30BaJ1111Cb U -o6pS3Hble OCYWIIITe!lbHble Tpy6KI1, Hano.nHeHHbJe Mg(Cl0 4 ) 2 11 P2o5 Hn~ aKTHBJ.1posaHHbiM ~eo.n~ToM. 
nocne nPOAYBKJ.1 YCTaHOBK11 B03AYXOM 3aAaHHOH BJ1S>t<H0CTI1 11 8bl

paBHHBaHH.A TeMnepaTypbl BHYTPI1 KBap~eaoH I<OJ10HKH, o6orpesaeMOti 
TepMOrPaAHeHTHOC1 neF..4biO /8/, HS 30HY C PSAIIIOaKT~BHblM npenapa
TOM !A* HaABHra.naCb ne4b /6/, HarpeTa.A AO ]00-750°C. BHyTpeH
HH~ AHaMeTp KO!lOHKH paBH.AJlC.R 2 MM, o6beMHSR CKOpOCTb ra3a-Ho
CI1Teil.A, KOHTpOJllllpyeMa.R paCXOAOMepoM /10/, COCTaBJlRJla 25 MJl/MHH 
/HOPMS!lbHble YCJ10BI1R/, a onbiT npOA011>t<S!lCR 30 MHH. 
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PHc.l. Cxe.Ma ycTaHoBKH AnH HsyqeHHa rasoTepMoxpoMaTo

rpaWHT.IeCKoro noBe~eHHH KHcnopogco~ep~a~x coeAHHeHHft 

pagHOpeHHH B saBHCHMOCTH OT Bn~oCTH B03~yxa: 1 -

Me.M6paHHblH Hacoc; 2 - JIOBymKa C lN paCTBOpOM K.QH; 

3 - BonoKHHCT~ Wan:oTp; 4 - TepMocTaT; 5 - TepMocTa

THpyeMb!H 06'beM; 6 - BblCOKOTeMIIepaTypHaH neq:o; ] 

xpoMaTorpaWaqecKaa KOJIOHKa; 8 - rpaAUeHTHaH rreq:o; 

9 - yronbHblll <PimbTP /C/; 10 - paCXOAOMep, 
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PHc.2. Pacnpe~eneHHe p~opeHHH 
pa3HOft Bn~OCTH rasa-HOCHTenH: 

2 -PH~ • 4,5 MM pT.CT.; Aruma 

I - PH20 = 10'6 MM pT.CT.; 

yqacTKa pasHa 3 CM. 

AnA ~3MepeH~R XPOMaTorpaMM no OKOH4aHHH 3KCnepHMeHTa KO

nOHKa paapeaanacb Ha y4aCTKH. HAeHTH~HKa4HR H K011H4eCTBeHHoe 

onpeAeJleHYJe paAI.10H30TOnOB peHHR npOBOA\1111\11Cb no cneKTP8M 'Y -

~r~311y4eHHR. HaH6onee neTy4111e nPOAYKTbl ynaenHaanHCb Ha ¢lHJlbTpe 

191, 3anonHeHHOM 8KT\11BiriP088HH~M yrlleM. 
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Ta5nHIIa 2 

ITpo~eHTHOe coAep~aHHe 
PaAHOpeHHH B ~cop6Hpo
saHHWX 90HaX B gaBHCHMOCTH 
OT BnaEEOCTH Bosgyxa 

PH20 N'>on 
AKTI-i8HOCTb (%) 

[MM pr crl R•-350 R•C 150 R£~-C 

20 1 0 87,0 6,6 
2 0 82,2 10,6 

4J> 
1 0 91,2 4~ 
2 0 95,0 1,5 

10-1 1 '50,0 0 47,8 
2 48,5 11 34,4 

4·10'3 1 53,4 0 44,6 
2 58,0 6,5 32,6 

10_, 1 56,9 19,2 17,5 
10-6 1 89,5 0 3,1 

2. OnbiTbl 8 PEr.<HME OH-JlA~H 

PeaynbTaT~ 3THX on~TOB 
npHBeAeH~ a Ta6n.2, a Ha 
pHc.2 - TeMnepaTypHoe pac
npeAeneHHe H nonomeHHe aA
cop64HOHH~x nHKOB Ha KOflOHKe. 
8 paanH4H~X COOTHOWeHHRX 6~
nH nony4eH~ TpH 30H~ aACOp6-
~HH: npH -350°C, -150°C H Ha 
yronbHOM ~HnbTpe, o6oaHa4eH
Hble COOTBeTCTBeHHO KaK Re -
350, Re- 150 H Re-C, 8 ceoe 
BpeMR npH H3y4eHHH neTy4e
CTH paAH03fleMeHTOB B TOKe 
aoaAyxa/18/HaMH Ha6n~Aanocb 
o6paaoaaHHe nerKoneTy4ero 
COeAHHeHHR peHHR, aACOP6H
py~~erOCR Ha KBap4e npH TeM
nepaType HHme 0°C. MomHO 
npeAnonomHTb, 4TO Ha yronb
HOM WHnbTpe norno~aeTCR HMeH
HO 3TO COeAHHeHHe. 

nonyl.leHHble peaynbTaTbl fiblm-1 HCnonb30SaHbl npH Bb160pe YC1l0Bio1t1 OnbiTOB Ha nyt.~Ke TR~ellbiX HOHOB, npOBOAHMbiX C 4enb~ CeneKTHBHOro BbiAeneHHR paAHOpeHHR B HH3KOTeMnepaTypHy~ 30HY, onpeAeneHHR 3KcnpeCCHOCTH MeTOAa, 3$$eKTHBHOCTH H3Bnet.~eHHR peHHR H K03$$H4HeHTOB OI.IHCTKH lleTyi.IHX COeAHHeHH~ peHHR OT OKHCnOB peAK03eMenbHbJX aneMeHTOB, Hf , Ta ~;~· W. HaoTonbl 176Re 11 177Re C 'T 1; 2 , paBHbiMH 5, 7 11 14 MHH, nony4allH no peaK4HRM 169Tm+ 12C H 16~Ho+ 16(). TaK KaK COeAI-1HeHHR BOilbel>paMa, o6pa3yiOUIHeCR B aTMoc$epe ana~Horo soaAyxa, aHai.IHTenbHo MeHee neTyi.IH t.~eM KHcnopoAcoAepma~He coeAHHeHHR peHHR, pacnpeAeneHHe 1~6Re 11
177

Re BAOnb KOnoHKH npoc.nemHsanocb nocne onbiTa no H31lYI.IeHHIO 6onee AOilr-OmHBytqHX AOI.IepHHX H30Tonos 176W H 177W. npOAOil>KHTenbHOCTb o6nyt.~eHHH paaHRnacb 2-3 1.1. 
CxeMa 3Kcnep~;~MeHTanbHOH ycTaHoBKH, a KOTopot1 ocy~eCTBnRnacb aaMKHyTaR 4HPKYnR4HR raaa-HOCHTenR, noKaaaHa Ha _p~;~c.J. CytqecTeeHHbiM OTilHI.!HeM OT ycnOBHH npeAbiAY~HX 3KCnepHMeHTOB RBnRilOCb TO, 4TO B peaK4HIO C ra3oM-HOCHTeneM BCTynanH 3aTOpMomeHHble aTOMbl OTAai.IH, a paAHa4HOHHOe B03AeHCTBHe 4HK110TPOHHOrO ny4Ka Ha KoMnOHeHTbl raaoeoro noToKa Morna oKaabiBaTb enHRHHe Ha KHHeTHKY w BbiXOA nPOAYKTOB XHMH4eCKHX peaK4HH. Onb1Tbl npoaoAHnHCb npw CileAYIOIQHX ycnOBHRX! 06"beMHbiH pacXOA B03AYXa 0, 75 n/MHH 
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PHc.3. CxeMa 3KCrrepHMeHTanbHOH ycTaHOBKH AnH Henpe

pb!BHoro ra30TepMOXpOMaTorpa~Hl.leCKOro Bbl,D;eJieHHH peHHH 

B 6e3HOCHTeJibHb~ KOJIHl.leCTBax Ha yCKOPHTeJie TH~eJihlX 

HOHOB: 1 - peaK~HOHHaH KaMepa; 2 - MHmeHb; 3 - HSO

TepMHl.leCKaH nel.lh; 4 - rpaAHeHTHaa rreqo; 5 - s~THWfi 

KO~X; 6 - rasoTepMOXPOMaTorpa~Hl.leCKaH KOJIOHKa; 7 -

IPHJioTp H3 KBap~eBoH BaT~:oi; 8 - TpeKOBble p;eTeKTOp~:oi; 

9 - BOJIOKHHCTbiH ti>HJibTP; 10 - pacxO,D;OMep; 11 - nepH

CTanbTHl.leCKHH Hacoc; 12 - 6y~epHhl:H oGbeM; 13 - MaHO

MeTp; 14 - BO,D;HHOft saTBop; 15 - JIOBymKa C ~eOJIHTOM; 

16- yroJibHaH JIOBymKa; 17- TepMOCTaT; 18- JIOBymKa 

c CaO HJlH Ca(OH) 2 ; 19 - perynaTop p;aBJieHHa B Ka.Mepe. 

/HopMa.nbHble yc.noavm/; TeMneparypa Ha4a.nbHoro Y4SCTKa KBap~e

aoM KOflOHK~ C $~IlbTPOM H3 Kaap~eaoH ear~ 900°C; Ha4aflbHa~ TeM

neparypa repMorpaAHeHTHOH ne4H 400° C; rpaAtr~eHr reM.neparypb! -

3,5 rpaA/CM; BHYTpeHHYIM AHaMeTp KOI10HKH 3 MM. 

2. 1. Ce.neKTHBHoe B~Ae.neHH~ PSAHOPeHH~ 

B HH3KOTeMneparypHy~ 30HY 

nepaa~ 4aCTb pa6oTbl no Bb!6opy ycnoa~r~H onb!Ta Ha ny4Ke T~>Ke-
-4 

.n~x ~oHoa npoaOAH.nacb npH PHgo ,paBHOM 10 MM.pT.cr. 1r1 

4+5 M.M pT.CT. no.ny4eHHOe pacnpeAeileHHe SKT~BHOCTH nOK63SHO 

COOTBeTCTBeHHO Ha ptr~c.4a,6. KaK BHAHO H3 3TYIX XPOMSTOrpaMM, 

a TOKe cyxoro B03Ayxa o6pasyerc~ coeAHHeH~r~e, aAcop6~r~pyro~eec~ 
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PHc.4. Pacrrono~eHHe a~cop6~oHHoro ITHKa pa~opeHH~ 'ii'i)"H'Bn.ttHOCTH Bos~yxa PH 2o- 10-4 MM pT.cT. /a/ H PH 0 • 4+5 MM pT. cT. /6/. iLnHHa yqacTKa pasHa 5 CM, 2 

npH 360°±20°C /aoHa 1/, a a cpeAe snamHoro- npeHMy~ecTeeHHo npOHCXOAHT CHHTea 6onee neTy4ero COeAHHeHHR, ocamAa~~erOCR npH 100°+20°C /aoHa 2/. HcxoAR H3 AaHHblx/1S,19( HHTepnpeTHPYI01JIHX cocrae-KHcnopoACOAeP~a~HX COeAHHeHH~, KOTOp~e aACOp6Hpy~TCR B 6nH3KHX K OOI1Y4eHH~M HaMH TeMneparypH~X 30HaX, a TaK~e H3 aHanH3a HaWHX 3KcnepHMeHTanbH~X peaynbTaTOB, MOmHO npeAnOnO~HTb, 4TO nepsoe COeAHHeHHe RBJlReTCR OKHCJlOM - BePQRTHee BCero, ReO a • a sropoe - rHAPOOKHCb~ peHHR HReO 4• C T04KH apeHHR 803MO~HOCTeH perHCTPa4HH OCKOJlKOB cnOHTaHHOrO AeneHHR H nony-4eHHR 6onee B~COKHX K03~H4HeHTOB 04HCTKH OT aKTHHOHAOB BTOpaR /HH3KOTeMneparypHaR/ 30Ha aACOP64HH, HeCOMHeHHO, npeACTaellReT 60JlbWHH HHTepec. no3TOMY 8 Aal1bHeHweM B Ka4eCTBe raaaHOCHTellR HCOOI1b30BaJ1tR SJlamHbiH B03A.YX. C PH
20 •· 4 +5 MM pT oCTo npH 60JlbWeM COAep~aHHH BllarH, KaK noKa3an OnbiT C B03AYXOM, HaCW~eHHbiM napaMH BOAbl npH KOMHaTHOH TeMneparype, Ha6n~Aa~TCR HemeJlaTeJlbHble RBJleHHR: KOHAeHCa4HR BJlarH H aKTHBHOCTH Ha WJlaHrax, ysna*HeHHe ~HllbTpa Ha BbiXOAe H3 KOJlOHKH H ToAo 

2.2o 3KcnpecCHOCTb MeTOAa 

8 OnbiTaX no OnpeAeJleHH~ CKOPOCTH nepeHOCa aKTHBHOCTH OT peaK4HOHHO~ KaMepbl AO 30Hbl 2 CaMapHeBaR MHWeHb o6Jly4allaCb YCKQpeHHbiMH HOHaMH 21:Al. npH 3TOM o6pa30BbiBai1HCb paAHOH30TOnbl peHHR C 6onee WHpOKHM Ha6opoM 3Ha4eHHH nepHOAOB nonypacnaAa: 
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U! 03 
Re /nep~OA nonypacnaAa He~aaecTeH/; ReI T 112= 2 M~H/; 

175 ReiT112 = 5 M~HI; 176 Re I T1t 2= 5,7 M~HI ~ 177 Re I T 112 = 

= 14 MHH/. 0HH TaKme AeTeKTHpoaanHCb no AOnromHBY~HM AO~epHHM 

H30TonaM. 6b1.no HaHAeHo, 4TO npH Pa 2o = 4 MM pT.cT. pacnpeAe

.neHHe p83.flH4H~X P8AHOH30TOnOB peHHR HeOAHH8KOBO H 38BHCHT OT 

nepJ~~OAa 1-1x nonypacnaAa: c yee.mt4eHHeM. 3Ha4eHI-1R 'T 1; 2 AOJlR aK

TIIIBHOCTI-1 B 30He 1 yMeHbW8eTCR. 3TO MO>KeT 6b1Tb o6ycnoa.neHO 

CTyneH48T~M o6pa30B8HHeM rHAPOOKHCH, TO eCTb B38HMOAe~CTBHeM 

OKHC.fl8 peHHR, 8ACOp6HpoaaawerOCA B 30He 1 C napaMH BOA~ /Ha

np~Mep, no peaK4~~ ReO a + H20 ~ H ReO 4 + 1/2H21. TaKoi1 MexaH~3M 

M~ nOCTY.flHPOB8.flH npH 04eHKe CKOPOCTH nepeHOCa 8KTHBHOCTH B ac

Hy 2. 
B o6~eM c.ny4ae cpeAHee apeMR nepeHoca paAHOpeHHR H3 peaK

U.HOHHoH KaMepbl BO BTOPYIO 30HY rn CKI18AbiB8eTCR H3 epeM.eHH TpaH

CnopTHpOBKH ~a3a:HOCHTenR 'Tp. ~ cpeAHero apeMeHH 3aAepmKH aK-

Tif'IBH0CH1 B nepBOl-1 30Her1 , TO eCTb 'n='Tp. + r 1 • 'Tp. onpeAe-

nReTCR 06beMOM pa6o4eH KaMep~ /18 CM3f, 06beMHOH CKOpOCTb~ 

raaa-HOC~TenR, A~aMeTPOM KOJlOHKH, CpeAHet1 TeMneparypoH KO

JlOHK~ I200°CI ~ paCCTORH~eM Me~AY KaMepoH ~ 30HOH 2 /-100 CMI. 

0TC10Aa r Tp .. < 1 C. 
O~eHKa apeMeHif't aaAepmK~ aKTHBHOCTH a acHe 1 npoBOA~nacb no 

$opMyne paAHOaKTHBHoro pacnaAa. r 1 ~ aKT~BHOCTH a aoHax N1 

~ N2 , 04eBHAHo, cBR3aHbl ypaaHeHio1eM N 2= (N 1+N 2) • e-Ar 1 

B MeTOA~4eCKio1 ornameHHbiX 3KcnepHMeHrax AOnR aKTHBHOCTH ~ao

rona 176Re I T 1; 2..., 5 MHH/a acHe 1 cocraam~eT oKono 0,5%, 

4TO np~BOA~T K aHa4eH~IO r 1 ~ 2 c. ~TaK, o6~ee epeMA nepeHoca· 

PBAHOpeHHR 'n-< 3 C, '1 Bbi4HCJ1eHO B npeAnOJlO>KeHH~, 4TO aACop6-

~HR a 30He 1 nonHOCTbiO o6paTio1Ma. EcnH >Ke 48CTb peHHR aACop6H

pyercR Heo6paTHMO, peanbHoe 3Ha4eHHe senH4HHbl rn A11R rpaH

cnopTHPYeMoH AOilH aTOMOB MO>KeT 6b1Tb TOnbKO HH>Ke 9bi4HCJleHHOrO. 

HCXOAR H3 pacnpeAe1leHio1R aKT.Io1BHOCTH Me>KAY 30H8MH 1 lo1 2 6blna 

CAenaHa o~eHKa nepHOAa nonypacnaAa Haorona 171Re, cocraaHawaR 

1-2 M~H. 

2.3. 3¢¢eKTHBHOCTb H3BJle4eHHR peHHR 

B rpex onblrax HaMH onpeAenAnacb 3¢¢eKTHBHOCTb BbiHoca peHHA 

Ha XpOMarorpa$H4eCKYIO KOJlOHKY / 11XHMH4eCKHH BbiXOA11 /. nocne CMbiBa

HHA npOAYKTOB AAePHbiX peaK~HH C noaepXHOCTH KaMepbl OnpeAeJlAilCA 

BbiHOC peHHA Ha KOJlOHKy, KOTOpbiH COCTBBHJl 82%, 71% H 87%, TO 

eCTb 8 CpeAHeM AOCTHraeT 80%. 

2.4. Ko3¢¢H41o1eHTbl 041o1CTKH peHHA OT COCeAH1o1X 3JleMeHTOB 

04HCTKa raaa OT aKTHBHOCTeH B BHAe HeneTy4HX COeAHHeHH~ 

ocy~eCTBJlRJlaCb H8 KB8p~eBOM ~lo1JlbTpe AJ1HHOH 5-6 CM, HarpeTOM 
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AO 900°C. Mbr 1.13MePJ..111H Ko3<1>¢H4HeHTbr OYio1CTKJ.1 or Hf , Ta 1-1 W /aHa!loros 104-ro, 105-ro H 106-ro 3!leMeHTos/, a TaKw.e OT Sc 1o1 Yb- aHanoroa aKT11HOJ.1AOB. 171
Hf , 171 Ta.H 176W nony4anHcb np1o1 o6ny4eHH.Rx 165 Ho+ 11B, 159 Tb+ tso H 169 Tm+ 1 1B~4msc c 6onbWYIM Ce4eHHeM o6pa30B8J1C.R npt.1 8381o1MOAeHCTBJ,H1 2?Al + 22 Ne, 166 Yb o6paaoeancR np~.-1 o6ny4eHHio1 159 Tb VIOHaMJ.1 11-B. OnbiTbl npOBOAVI11HCb 8 TEpMOXpOM8TOrpa¢J..14eCKJ..1X YC110BJ..1RX CeJ1eKTJ.1BHOrO BbiAeJleHHR PBAHOpeHHR B HH3KOTeMnepaTypHy~ 30Hy 8ACOP641.1H. noK83aHo, '-ITO 38 KB8p4eBbiH $Y1JlbTp - Ha 11 4J.1CTbli:1 11 

Y48CTOK KOJlOHKH .. nPOXOAHT He 6onee 1 Q-S 48CTH 8KTI1BHOCTH 44
mSC H 166Yb. a TaK>Ke l?lHf H 171·Ta. AnR 176 W TaKoH BbiCOKOH 04HCTKio1 nony4HTb He YA8110Cb, 3a $1411bTPOM - Ha Y48CTKe 8 TeMneparypHOM HHTepaa-ne 900°-400°C - 6blno Ha~,qeHo oT 3 ,qo 5% 176 W. 4TO, no-·sH,qi-1-MoMy, CBR3aHO C o6pa3oBaHHeM OTHOCHTeJlbHO lleTy4e~ rH,qpo-OKHCH BOllb$paMa /22/, 

BbiBO,llbl 

1. Paapa6oTaHa 3KcnpeccHaR MeTOAYIKa ceneKTHBHoro Bbl,qeneHHR pa,qHOpeHHR 1.13 npo,qyKTOB 06Jly4eHI.1R MI-1WeH1.1 nY4KOM TR>Ke!lbiX HOHOB, 
2. B ycnoaHRX 3KCnepHMeHTa 4eHTP a,qcop64HOHHO~ 30Hbl peHHR-177 pacno!lomeH npH TeMnepaType 100~20°C. 
3. BpeMR TPaHcnopTHPOBKI-1 aKTVIBHOCTVI oT peaK4HOHHol:1 KaMePbl AO 30Hbl OCa)K,qeHJ.1R He npeBbiWaeT 3 C, 3$$eKTHBHOCTb nepeHOCa /XVIMJ.14eCKJ.1~ BbiXO,q/ AOCTHraeT 80%, a K03$$H4VIeHT 04HCTKYI AllR rpa,qHeHTHoro y4aCTKa OT CKaH,qHR, HTTep6~R, ra¢HHR 11 TaHTana -XJ.1MJ.14eCKHX a~anoros SKTHHOHAOB, 104 H 105 3JleMeHTOB'- 6JlH30K K 10 5• 

4. OnJ.1CaHHaR MeToAHKa MO>KeT 6b!Tb HcnonbaoBaHa ,qnR ceneKTJ.1BHOro s~,qeneHHR YI30Tonos 107 3lleMeHTa /KaK 3KapeH~t~R/ c nepHoAOM nonypacna,qa OKOJlO 2 C ill fionee J.13 npo,qyKTOB RA6PHbiX peaK-4HH c Z ~ 07. 
8 3aKJ1104eHJ.16 aBTOPbi C4J.1TaiOT CBOHM npJ.1RTHbiM ,qonrOM Bblpa3J.1Tb 6naro,qapHOCTb aKa,qeMYIKY r.H.¢nepoay J.1 npo¢eccopy ~.U.OraHeCRHY a a nocTORHHbiH YIHTepec K pa6oTe, £i. Ai1xnepy a a none3Hble coseTbl H 3aMe4aH~t~R, 6.fl.~yHKosy aa y4aCTHe, a A.H.Kn~t~MOBCKOH H C.M.nRTH6paToay aa noMO~b s 3KcnePYIMeHTax. Mbl npH3HaTellbHbl H nepcoHany 4HKJ10TPOHa Y-300 aa o6ecne4eHHe CTa6YillbHoC1 pa6oTbl yCKOPHTeJlR, 
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