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17 2 
PaAI-10HyKm1A Lui T112 == 6,7 AI, CYAR no cneKTpy raMMa-ny4ei1, 

1-lMeeT cnomHy~ cxeMy pacnaAa, KOTopaR K HaCTOR~eMy speMeHI-1 May-
4eHa HeAOCTaTo4HO nonHo, 1-1 npeACTaBnReT 1-lHTepec Allfl Aa1lbHei1wl-1x 
cneKTpocKonM4eCKI-1X !-lCCnegosaHMi1. no nepl-lOAY nonypacnaAa 1-1 xapaK
Tepy M31ly4eHMfl OH \.RBJlfleTCfl YA06Hb1M paAMOaKTMBHbiM MHAMKaTOpOM. 
no3TOMY MMeeTCfl no~TOflHHafl noTpe6HOCTb B 3TOM M30Tone. 

06~4HO npenapaT~ 172
Lu no11y4a~T Ha 41-lKJlOTpOHe B peaK4MRX 

172 
Yb(p,n) 

17 2 
Lu , 10 Tm (a , n) 172 Lu 1-1111-1 nyTeM Macc-cena pa41-11-1 cMe

CM I-130TOnOB ~~Te4Hfl, B~AeJleHH~X H3 061ly4eHHoro npOTOHaMH B~COKOi1 
3HeprMM TaHTana/1/, Bee cnoco6~ xapaKTepH3Y~TCfl OTHOCMTeJlbHO 60J1b

woi1 TPYAOeMKOCTb~, a nocneAHMA - AOnOJlHMTeJlbHO HeB~COKMM B~XOAOM, 
o6ycnosneHHbiM HM3Koi1 3$<)leKTMBHOCTb~ Macc-cenapa4HM, 1-1 He noaso
Jlfl~T perynRpHO noJly4aTb Tpe6yeM~e npenapaT~. B 3TOM OTHOWeHMM 

6onee YA06eH reHepaTOPHbli1 cnoco6 nony4eHHR 172 Lu, npMH4MnMa1lbHaA 
B03MOmHOCTb OC{~eCTBJleHMfl KOTOporo HMeeTCA, nOCKOJlbKY MaTepMH
CKHA MaoTon 

17 
Hf RBJl.ReTcR AonromMBY~HM IT112=- 1,87 nl. 

npH o6ny4eHHM TaHTaJla npoTOHaMM C 3HeprMeA 660 M3B, KaK noKa-
3biBa~T pac4eTbl no M3BeCTHbiM 3MnHpl-14eCK~M qJOpMyJlaM/2/, 172Hf o6pa-

4 17 2 ayeTCR c HeCKOJlbKO 6onbWMM Ia 3- paaal ce4eHMeM, 4eM Lu.noc-
ne B~AeJleHMA JlaHTaHHAOB OCHOBHaA 4aCTb raqJHMfl OCTaeTCfl B paCTBO

pe MMWeHH. Ec111-1 4epe3 HeCKOJlbKO AHeA, KOrAa pacnaAYTCfl KOpOTKo
mMBY~Me I-130TOnbl, npOM3BeCTM T~aTeJlbHY~ 041-lCTKy 3TOro paCTBopa 
OT OCTaBWHXCfl H BHOBb o6pa30BaBWMXCfl JlaHTaHMAOB, TO n03AHee, 
MCnOJlb3YA BbiWeynOMRHYTY~ MeTOAMKY /I~ MO}f(HO nepMOAH4eCKM BbiAeJlRTb 

172 
MOHOM30TOnH~e npenapaT~ Lu. 

Ao paapa6oTKM 3$$eKTMBHoro cnoco6a Macc-cenapa4MM naHTaHM

AOB 131 JlMWb 3TOT nyTb nony4eHMR 172 Lu 6bl11 npaKTM4eCKM AOCTyneH 
M npM He06XOAMMOCTM I-1CnOJlb30BBJ1CR. 0AHaKO M3-·3a HM3KOA BKTMBHO

CTI-1 
172 

Hf B OTAeJlbHbiX MMWeHRX, o6yCJ10BJleHHOi1 60JlbWMM nepMOAOM 
nonypacnaAa 3TOrO H30TOna M HenpOAOJl}f(MTeJlbH~MH 3KCn03M4MflMM npH 
06Jly4eHHRX, COOTBeTCTBeHHO HM3KOA noJly4aeTCfl M aKTMBHOCTb A04ep

Hero H30TOna. KpoMe Toro, npM KamAOM B~AeJleHHH Jl~Te4Hfl Ha6Jl~Aa
~TCA 3Ha4HTeJlbHble lAO 20%1 noTepH raqJHHfl, TBK 4TO 3TOT npoqecc 
OKaa~saeTCR 4enecoo6paaH~M noBTopATb He 6onee Tpex paa. 

06~4H~i1 nyTb nOB~WeHMfl aKTMBHOCTM raqJHHfl B MMWeHM - cy~ecT
BeHHOe yseJlH4eHHe 3KcnoaHqMM npH o6ny4eHMH - peanMaosaTb TPYAHO, 
TaK KaK MHTeHCMBHOCTb npOTOHHOrO ny4Ka orpaHM4eHO no TeXHM4eCKMM 
npM4MHaM, a npOAOJl}f(HTeJlbHOCTb o6ny4eHMA onpegenAeTCR JlMMHTOM 

BpeMeHH Ha YCKOPMTene M 3BAB4aMH nony4eHMfl KOpOTKOmHBY~MX H30TO

nos, KOTOpble, KaK npaBHJlO, ABJlfl~TCfl rnaBHbiM 06bei<TOM cneKTpOCKo
nM4eCKMX I-1CCJleAOBaHMi1. 3TH TPYAHOCTH MO}f(HO B 3Ha4MTeJlbHOi1 Mepe 
npeOAOJleTb, eCJlM ra$HMi1.B~AeJ1HTb 1-13 paCTBOpa HeCKOJlbKMX TaHTa-
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flOB~X MHWeHe~ H $HKCHpOBaTb ero Ha HOCHTene, C KOTOpOro fl~Te~~~~~ 

nerr<o YAanHeTCH. 
113BeCTHaH M8TOAHKa/ 4/ BbiAefleHHR P8AHOra¢HHH 1113 ¢TDPHAHbiX 

paCTBOPOB TaHT8flOBO~ MHWeHH, OCHOBaHH8H Ha coocamAeHHH ero C 

$TOPHA8MH naHTaHa H 6a'pHH H BKfl1048~Ll\8H nocneAY~Ll\Y~ KaTHOH006MeH

HY~ 04HCTKy, AaeT cpasHHTenbHO HH3KH~ B~XOA /or<ono 40%/. B~XOA 
38M8THO CHHmaeTCH npH o6pa60TKe AflHT8flbHO XpaHHU\HXCH paCTBOPOB, 

a Tar<me npH ysenH4eHHH o6Lllero o6beMa pacTsopa 111 KonH4eCTBa TaH

Tana B HeM, npH48M B~XOA He YA8eTCH CYU\eCTBeHHO nos~CHTb nponop-

,~HOH8flbH~M yBeflH4eHHeM KOflH4eCTija HOCHTene~. B CBH3H C 3THM Ha-
, · I 5! ' 

Mill 6~na HCnOflb30BaHa MeTOAHKa ,no KOTOpO~ ra¢HH~ COOC8mA8~T 

•C $TOPHAOM K8flb~HH. nony4eHH~~ OC8AOK pacTBOPH~T B xnopHO~ KHC

flOTe, COAepmall\e~ HHTpaT 8fliOMHHHH. ra¢HH~ 3KCTparHpy~T 6eH30flbH~M 

p~CTBOPOM TeHOHflTPH¢Topa~eTOHa /TTA/ H pe3t<CTparHpy~T B BOAHY~ 
¢a3y 12MHCl.no A8HHbiM/5/, XHMBbiXOA ra¢HHH 1113 MHWeHH BeCOM 2,5 r 

COCT8Bfl.ReT 93_:!:5%. nposep04Hble 3KcnepHMeHTbl C ,(\flHTeflbHO XpaH.Rll\H

MHC.R paCTBOpaMH nOATBePAHflH 3TH peaynbTaT~ H noKaaanH, 4TO B Tex

HH4eCKOM OTHOWeHHH 3Ta MeTOAHKa He CJ10~Hee, 4eM npeA~AYU\8H. 

.LinR np~~troTosneHH.R pa6o4ero npenapaTa ra¢HH.R 6btnH HcnonbaosaHbl 

paCTBOp~ 4eT~pex T8HT8flOB~X MHWeHe~ BeCOM OKOflO 5 r K8~Aa.R, o6-

ny4eHH~X no 8-JO 48COB H o6pa6oTaHH~X C ~enb~ B~AeneHHH P8AHO

J18HT8HHAOB OKOflO 3 neT Ha3aA. 
nepeA B~nonHeHHeM npo~ecca 6~na on~eAei1eHa 06Ll\8.R KHCflOTHOCTb 

paCTBOpa, KOH~eHTpa~HH TaHTana B HeM H 8KTHBHOCTb ra¢HH.R /npaK

TH4eCKH npHCYTCTBOBan TOJ1bKO 172Hf /. nocne t<oppeK~HH COCTa~a 
pacTsopa AD Tpe6yeM~x napaMeTpoe 6~no npoHaBeAeHo B~AeneHHe ra¢

HH.R cornaCHO B~WeynOM.RHYTOA MeTOAHKe/ 5( He6onbWOe OTflH4He co

CTO.RflO I1HWb B TOM, ~TO AI1R pe3KCTpaK~HH ra¢HH.R H3 orpaHH4eHHOA 

¢aa~ npHMeHRnH MeHbWHA /s 3-4 paaa/ o6beM HCl, 4eM peKoMeHADBaHo 

no MeTOAHKe. 3TO HeCKOI1bKO yMeHbW8J10 B~XOA ra(jiHHR /: Ha 15%/, 

HO noasonRno nony4HTb 6onee KOH~eHTpHposaHH~~ npenapaT c nponop

~HoHanbHo yMeHbWeHH~M coAep~aHHeM cones~x npHMece~. 

nocne ABYKPaTHO~ peat<cTpaK~HH 6~no nony4eHo 25 Mn conRHOKHc

noro paCTBOpa, B KOTOpOM aKTHBHOCTb ra(jiHHR COCT8BHfl8 01(0110 20 M5K 

/:70%/. 3aTeM pe3KCTpaKT ynapHnH AD 0,1-0,15 Mfl H pa36aBHJ1H 1 Mfl 

BOA~· nony4eHH~~ cna6oKHCn~A pacTBOp 6~n CBeTno-~enToro ~BeTa 

/npeHMYU\eCTBeHHO 38 C4eT npHMece~ >Ke:neaa, npHCYTCTBHR KOTOpbtX 

H36e~aTb 04eHb TPYAHO/ H COAep~an He6onbWOe KOflH4eCTBO TeMHOrO 

ocaAKa /no-BHAHMOMY, npDAYKTbt pa3no~eHHH TTA/. 3ToT ocaAOK ne~t<o 
OTAeflRflCR OT paCTBOpa ~eHTpH¢yrHpOB8HH8M, HO COAep~an 3H84HTenb

HOe KOflH4eCTBO aKH1BHOCTH /:::50%/. B pe3ynbTaTe ABYKP8THO~ npOMbts

KH OC8AKa 0,5MHCl /no 0,5 Mn/ 8KTHBHOCTb ero YA8I10Cb CHH3HTb B 

2 pa3a. TaKHM o6pa30M, noTepH ra(jiHHR H8 3TO~ CT8AHH COCTBBHJ1111 

25%. 0CHOBHO~ H npOM~BH~e paCTBOp~ 6~11111 06beAHHeH~ H HCnOflb30Ba

H~ AnA npHroTosneHHR reHepaTopa. 
B pa6oTd(6/ noKaaaHo, 4TO paAHora¢HH~ H3 pa36asneHH~x pacTso

pos HClxopowo cop6HpyeTCR Ha 3KcTpat<~HOHHo-xpoMaTorpa¢H4ect<o~ 

KOflOHKe C HanOflHHTeneM H~ CHflHKarenR, nponHTaHHOrO paCTBOpOM 
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AH-/2-3THnreKCHn/-¢oc¢opHO~ KHCflOT~ /.L123r¢K/ B Tonyone HflH 3¢Hpe, 

H npo4HO YAeP>KHsaeTCR Ha He~ npH BbtMbtBaHHH n~Te~HH 4 +8M HCl. 3TH 

A8HH~e 6e3 CYU\eCTBeHH~X H3MeHeHH~ 6~nH HCnOflb30B8H~ H8MH. 

' .LinR 3anonHeHHH r<onoHoK npHMeHHnH cHnHKarenb Mapt<H KCK-2,5. 

/ 

113 H3Meflb4eHHOro renH OT6HpanH CeAHMeHT8~He~ B npOTHBOTOKe ¢pat<

~~~~~ C pa3MepOM 48CTH~ 30+40 MKM, B~CYWHB8flH, o6pa6aT~B8flH AHMe

THfl-AHXnopCHfl8HOM H nponHT~BaflH pa~TBOpOM 3KCTpareHT8 B Tonyone 

HnH 3¢Hpe /1:10/ AD Ha4ana o6pa3oBaHHH sna~Horo nopowr<a, KOTop~~ 

nosne Tll\8TeflbHOrO nepeMeWHB8HHR H B~Aep>KKH B Te4eHHe 10-15 MHHYT 

CT8HOBHJ1CH BHeWHe CYXHM. PaCXOA TOflYOflbHOrO paCTBopa npH 3TOM 

cocTasHn 0,64 Mn/r, a 3¢HpHoro - 0,88 Mn/r cHnHKaren~. 3aTeM 

nopOWKH B Te4eHHe CYTOK BbtAep~<HBanH npH 50°C, 38m1B8I1H HX 0, 1M v 
HCl H noA pa3pR~eHHeM BOAOCTPY~Horo Hacoca YAan.RnH H3 nap B03AYX. 

CHnHt<arenb s BHAe cycneH3HH n~peHocHnH a r<onoHKY AHaMeTpoM 3 MM 

111 3anonHRnH ee AD s~coT~ 30 MM. ra¢HH~ cop6~~tposan~~t nponycr<aHHeM 

con.RHOKHcnoro pacTsopa 4epe3 npHroTosneHHY~ r<onoHKY. obtno ycTa

HosneHo, 4TO~tleneHb cop6~HH ra¢HHH Ha o6eHX KOflOHKaX npHMepHO 

0AHH8KOBa, HO 3aBHCHT OT KOflH4eCTBa HCXOAHOrO paCTBOpa. Tat<, npH 

nponycKaHHIII 4epe3 KOflOHKY paCTBOpa B KOflH4eCTBe ABYX CB060AH~X 

o6beMoB cop6HpyeTc.R OKano 85% ra¢HHR, a np111 nponycKaHHH 10 cso-

6oAHbtX 06beMOB CTeneHb Cop6~HH CHH~aeTC.R AD ]0%. 3TH pe3yflbTaT~, 

RBHO He cor~aCYIOU\HeCH C BbiCOKHM K03$$H~HeHTOM pacnpeAeneHHR ra(ji-

HHR, MOlKHO 06bRCHHTb 48CTH4HbtM nepeXOAOM ero B cna6o 3KCTparH

pyeMoe ~HMepHOe HflH KOflflOHAHOe COCTO.RHHe. HanpoTHB, t<pHB~e B~M~

B8HHH 172Lu /c~. PHCYHOK/ pa3fliii4810TCR. Ha KOflOHKe C HanonHHTeneM, 

nponHTaHH~M TonyonbH~M pacTsopoM .LI23r¢K, nHK nony4aeTcR 6onee 

ocTp~M 111 Y3KHM. B 4aCTHOCTH, 95% n~Te~HR 1113 3TO~ r<onoHKH B~M~sa

e;rcH B 5 CB060AHbiX 06beMaX 0 B TO speMR K8K H3 I<OflOHKH BTOporo 

THna - B 8-9 CB060AH~X 06beMaX. Tat<oe pa3fliii4He MO~HO 06b.RCHHTb 

KOflH4eCTBOM H COCTORHHeM 3KCTpareHTa B HOCHTene. 
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DSbeH 3/lK>ama 

C y4eTOM H3I10ll<eHH~X peaynb-

T8TOB AflR np~~troTosneHHR pa6o4e
ro reHepaTopa 172Lu 6btna npHMe
HeHa KOflOHKa C HanOflHHTeneM 
Ha ocHose TonyonbHoro pacTsopa 
3KCTpareHTa. Cop6~~tposaHH~~ Ha 

He~ ra¢HH~ HMeJ1 aKTHBHOCTb OKQ-

110 10 Mot<, 4To no3sonRno ~ery
nRpHo nony4aTb npenapaTbl 72Lu, 

172 
PHc. I • KpHDbte BbiMbJDaHHH Lu H3 

aKcTpaK~HOHHOH KonoHKH. I -
c TOJiyOnbHbiM paCTBOPOM ):(23fct>K, 

II - c 3~HPHb~ pacTBopoM ):(23f~K, 

III - c TonyonbHhtM pacTBopoM 

):(23f~K ~epe3 I roA. 
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npHrOAH~e AflH nposep;eHHH MHOfHX pap;HOXHMH4eCKHX H HeKOTOp~X 
,cneKTPOCKOnH4eCKHX HCCnep;osaHH~. 3KcnepHMeHTaflbHaH nposepKa 
4HCTOTW 3THX npenapaTOB noKaaana, 4TO COp;ep~aHHe ra$HHH 8 HHX 
MeHbWe 0, 1%. BbiCot<ar~ npo4HOCTb yp;ep~HBaHHH ra$HHH H'ocHTeneM 
nOATBep~p;aeTCH TeM, 4TO Ha6n10p;aeMOe y6biBaHHe aKTHBHOCTH reHepa
TOp~ nocne p;eCHTHKpaTHOrO B~p;eneHHfl fli0Te4HH B Te4eHMe 1 rop;a 
npaKTH4eCKH COOTBeTCTByeT ecTeCTBeHHOMY pacnap;y ra$HHH. 

AnHTenbHaH 3KcnnyaTa4Hfl reHepaTopa TaK~e noKaaana, 4To KpH
saH BWMWBaHHH UZLU CO speMeHeM cy~eCTBeHHO H3MeHHeTCH H AflH 
Bblp;eneHHH 90-95% 3fleMeHTa Tpe6yeTCH nponycKaTb 4epe3 KOflOHKy 
70-75 cso6op;HbiX o6beMOB 3niOeHTa. TaKoe aaMeAneHHoe BbiAeneHHe 
fli0Te4HH, no-BHAHMOMy, CBfl3aHO C nepepacnpep;eneHHeM 3fleMeH\OB 
BHYTPH 3epeH CHflHKarenH H ysenH4eHHeM KOH4eHTpa4HH 3KCTpareHTa 
Ha-aa yp;aneHHH 4aCTH paCTBOpHTenH /Tonyona/. 

TaK KaK KpoMe ysenH4eHHH npop;on~HTenbHOCTH npo4ecca nony4e
HHfl npenapaTOB 172 Lu p;pyrHX OTPH4aTeflbHbiX nocnep;CTBH~ He Ha6niO
p;aeTCH, H3rOTOBneHH~~ reHepaTop MO~HO C4HTaTb npHrop;HWM k p;nH
TeflbHO~ 3KCnnyaTa4HH. 

AsTOPbl Bblpa~aiOT 6narop;apHocTb B. 6. 6pyp;aHHHY aa noMo~b B cneKT
pocKonH4eCKHX H3MepeHHHX. 
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12-82-851 Tie6ep;eB H. A. , XeppMaHH 3. , 3xu n. 172 ITpHrOTOBneHHe H30Torruoro reuepaTopa Lu 

0Tpa6oTaHa MeTOAHKa npHrOTOBneHHH H30Torruoro reuepaTopa 
172Lu li ilpOBepeHa ero pa60TOCilOC06HOCTb EO BpeMeHH. MaTepHH
CKliH li30TOIT 172Hf 6bm Bb~eneH li3 ¢TOplip;Ho-a30THOKHCnoro pacT
Bopa TaHTana, o6ny1.IeHnoro npoToHaMH c 3HeprHeli 660 M3B,cooc~
p;eHHeM C ¢TOpH,!J;OM KallbiJ;lifl H 3KCTpaKu;HeH 6eH30llbHbiM paCTBOpOM 
TeHOlillTpli¢Topau;eTOHa, a 3aTeM ¢HKClipOBaH Ha 3KCTpaKIJ;liOHHO
xpoMaTorpa¢HtieCKOH KOllOHKe C cop6eHTOM Ha OCHOBe ClillHKarenH 
li TOllYOllbHOrO paCTB~pa p;H/2-3THnreKCHn/¢oc¢opHOH KliCll0Tbi.06~H 
XHMHtiecKaf! BbiXOA 172Hf - oKono 45%. 172Lu 3ll10HpyeTCH 6M HCl. 
06'beM 3ll!OeHTa, Heo6xop;HMbll''r p;llfl Bb!MbiBaHlrfl li3 KOllOHKli 90% 

172
Lu, 

CO BpeMeHeM ysenH'IHBaeTCfl OT 5-6 CB060,!J;Hb!X 06'beMOB KOllOHKli B 
Ha'Iane 3KcnnyaTau;HH reHepaTopa p;o 70 tiepe3 1-1,5 rop;a. IToTepH 
172Hr npH ep;HHHqHoM 3lliOHposaHHH 172Lu He npeBbiiiiaioT 0, I%. 

P a6oTa BbiiTOnHeHa B Tia6opaTOPlili Hp;epHbiX npo6neM 0115!11. 

npenpHHT 06DeAHHeHHOro HHCTHTyTa RAePH~X HccneAOBaHHH. Ay6Ha 1982 

Lebedev N.A., Herrmann E., Echn L. 12-82-851 
Preparation of 172Lu Generator 

A method for preparation of 172Lu generator has been deve 
loped and dynamic stability has also been examined.Mother iso
tope 172Hf has been produced from water solution of fluoro
nitric. acid of tantalum, irradiated with 660 MeV protons. IsolC"
tion of Hf from the solution ivolved: conprecipitation on 
CaFz· dissolution of CaF 2 and extraction with benzene solution 

of thenoylthreefluoroacetone, adsorption on reverse phase 
chromatographic column filled.with silicagel containing tolue
ne solution of di(2-ethylhexyl)phosporic acid. Total radio
chemical yields of 172Hf has been found to be 45%. 172Lu from 
the column couid be eluted with 6H HCl.The total volume of 
hydrochloric acid necessary for 90% eluation of Lu increases 
from 5-6 to 70 free volumes during 1-1.5 years. The losses 
of 172Hr activity for one elution cycle does not exceed 0.17.. 

The investigation has been perLormed at the Laboratory 
of Nuclear Problems 1 JINR. 
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ITepesop; O.C.BHHorpap;oson. 


