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OrmcaHa HOBruI MeT0.!1.HKa BbI.ll.eJieHwr In-111 m cepe6p51Hoii Mmne1m, o6Jiy
tJeHHOH a-tJaCTHUaMH C 3Heprneii 30 M3B. OtJHCTKa B HeCKOJibKO 3TanoB Il03B0JI51-
eT IlOJiy<IHTb Pa.!1.HOnpenapaTbI, B KOTOpbIX Ha 0.!1.HH aTOM In-111 npHX0.!J.HTC51 He 
6oJiee 10 aTOMOB XHMH'JeCKH CX0.ll.Hb!X MeTaJIJIOB. 

Pa6orn Bb!IlOJIHeHa B Jla6oparnpntt 51.ll.epHbIX npo6JieM Ol15U1. 
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A new method of isolation of In-111 from a 30 Me V a-particles bombarded 
Ag target is described. A multistep purification technique developed allows pro
duction of In-111 radiochemicals in which ratio In-111 vs others (chemically 
similar) metal atoms is less than I: 10. 

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

Ilp11 peweHIIH. pllna 3a]la'! B ll}lepHOH. cp11311Ke, XIIMIIII II »nepHOH. Men11u;11He 
Heo6xon11Mbl pan11oaKTIIBHb!e rrperrapaTbl C Bb!COKOH. yneJibHOH. aKTlIBHOCTblO, Harrp11Mep, 
nnll 113fOTOBJieHllll MaKCIIMaJibHO IIHTeHCIIBHb!X rrpeneJibHO TOHKIIX crreKrpOMerp11qecKIIX 
IICTO'!HllKOB aJibcpa- II 6ern- 'laCTilU l\leTonoM BaKyyMHOro 11crrapeHIIH IIJ!Il MeTonoM 
JlaHfM!Opa-EnonlKeTT (JIE), lKeJiaTeJibHO IIMeTb rrperrapaT, coneplKaw11ii. TOJibKO 
IlCCJienyeMblH. Il30TOII, pacrrpeneneHHblH. B cpene, KOTOpa» He OKa3bIBaeT OTpnu;aTeJibHOro 
BJ!Ill!Hllll KaK Ha rrpouecc rrp11roTOBJieHilll IlCTO'!HllKa, TaK Il Ha pe3yJibTaTbl IlCCJienoaauIIH. 
AllaJIOrH'!Hble Tpe6oaan11ll K yneJibHOH. aKTIIBHOCTil pan11orrperrapaTOB rrpen'bHBJIHIOTCH rrpn 
IICCJienoammllX raMMa-raMMa B03MyIUeHHb!X yrnOBblX KOppeJIHUIIH. (BYK) II 
:meKTpoM11rpau1111 (3M). Xorn Ha rrpaKTIIKe 3TO ne acerna nocT11raeTc», coapeMeHHble 
MeTonh1 pan110XIIMIIII II03B0Jll!IOT IIOJiyqaTb BeCbMa 'lllCThle uperrapaTbl pan110HyKJinnoa. 

Ilo o6'beMy HCIIOJib30BaHHH B pan11ocpapMaueamKe In-111 (T112 = 2.8 nu.) axon11T B 
necl!TKY Han6onee yrroTpe6n»eMbIX pan11011yKJI11noa. B nccnenoaamrnx BYK In-111 nrpaeT 
erue 60JiblliYIO pOJib. Ero IIOJiyqaIOT, B OCHOBHOM, nayMH rryTHMII - Il3 o6orarueHHb!X 
H30TOIIOB Ka}lMHH (06nyqe11ne rrpoTOHaMII IIJIII neii.rpOHaMil) IlJIII cepe6pa (06nyqen11e 
aJibcpa-'!aCTHUaMH IlJIII IIOHaMH He-3). B IIOCJienHeM cnyqae, XOTll BbIXOn In-111 a »nepHbIX 
peaKUHllX 3Ha'!HTeJibHO HlllKe, IlOJIHOCTbIO IICKJI!O'!aeTCH HelKeJiaTeJibHaH rrpIIMeCb In-114m. 
,nnll pan110XHMil'leCKOro Bbl}leJieHHll In-111 IlCIIOJlb30BaJIIlCb MeTonbI, BKJI!O'laIOIUIIe cooca
)l(JleHHe C rnnpoOKIICblO lKeJie3a IIJIII Ka}lMilll [1], aHHOHHblH. o6MeH [2, 3], 3KCTPaKUIIIO [4, 5] 
Il TepMoxpoMaTorpacpnIO [6, 7]. KalK}lblH. Il3 Mernnoa HMeeT CBOH CIIJibHb!e II cna6b1e 
CTOpOHbl. Mb! rrplllliJIIl K BbIBony, '!TO nnll IIOJiyqeHilll In-111 c Bb!COKOH. CTerreHblO O'lllCTKII 
OT B03MOlKHbIX 3arpl!3HeHilH. pa3JIII'!HbIX MeTaJIJIOB neo6xonHMO rrpnMeHl!Tb pa3neneHne B 
HeCKOJibKO 3TaIIOB. 

3KcnepHMeHT3JlhUan '13CTh 

M11weHb, II3roToaneHHa» H3 rrp11ponHoro cepe6pa, o6nyqanacb Ha ycKopnTeJie Y-200 
Ol1.5U1 aJihcpa-qacTIIUaMH 25 - 30 M3B, 'ITO rrp11aon11no K aKTnaau11n rroaepxHocTnoro cno» 
Ha rny6nny He 6onee 100 MKJ\I. MnweHb BbineplKIIBaJiaCb a TC'!enne nayx CYTOK c u;eJibIO 
rroHHlKeHHll aKTIIBnocm In-109 (T112 = 4.2 q) n In-110 (T112 = 4.9 q), AKTHBHhlH cnoii. 
MlllliCHII pacrnopl!JIII 3 - 5 MJI KOHUCHTp11poBaIIHOH. a30THOH. KIICJIOThl, 3aTeM K pacTBOpy 

no6aBJillJIII 3 Mr La(NO3)3 n pacrnop aMMIIaKa no pH ~ 8. Ilp11 3TOM In* coocalK}lanc» c 
La(OH)3, a Ag n Cd-109 ocTaaanncb B pacrnopc. OTu;eHTpncpyrnpoaannuii. ocanoK 
La(OH)3ln* BHOBb pacrnopl!JIH B HNO3 11 ocalKnan11 aMMilaKOM. ,nJIH 6onee rronHoro 
ynaneHIIll Ag Il Cd 3TY orrepaun10 IIOBTOpHJIIl 5 pa3, 3aTeM OCa}lOK rrpOMb!BaJIII 3 pa3a 
6nnncTHJIIIpoBaHHOH. aonoii.. TaK KaK rrpouecCbl OTneneHIIll OCa]lKa, ero pacrnopeHIIll n 
II0BT0pHbIX COOCalK}leHHH. rrpoaonl!TCll B onnoM cocyne, IIOTep11 In-111 MIIHilMaJihHbl Il 
o6b!'IHO Ha 3TOM 3TaITe He rrpeBbillialOT 5%. ,nnll 6onee Bb!COKOH. O'lllCTKil Il 

K0HUCHTpnpoaannll rrpnMeHllJIH Mernn noHoo6MeHnoii. xpoMarnrpacpnn. OcanoK La(OH)Jln* 
pacrnopl!JIH a MHHIIMaJibHOM KOJIH'!ecTBe HCI, '!T06b1 KoHu;euTpaunll H+ 6hlJia oKoJio 0,lM. 

Ilony'leHHbIH pacrnop BHOCIIJIH B KOJIOHKY (0 = 3 MM, h = 100 MM, Dowex 50Wx8, 200 -
400 Mew., B H+•cpopMe). Ilp11 3TOM La3+(1n*) ancop611py10Tc» a aepxneii. qacm KOJIOHKH. 
3aTeM KOJIOHKY rrpOMbIBaJIH pacrnopaMn 0.1 M n 0.25M HCl a KOJIH'!ecrne no rpn 
cao6onHhIX o6'beMa KOJIOHKII. In-111 3JII011pyeTcx 0.5 M HCl a o6'beMe oKono 0.5 MJI. 
La(III), a TaKlKC n B03MOlKHbie rrp11Mec11 Fe(III), Al(III), n ruenoq1103eMeJihHhie 3JieMeHTbI 
OCTaIOTCX Ha KOJIOHKe [8]. 3TOT pacrnop yrrap11aaeTCll nocyxa, a OCTaTOK pacTBOpHeTCX B 
MIIHIIMaJibH0M KOJ!ll'ICCTBC 0.1 M HCI. Pacrnop BHOCIITCll a KOJIOHKY MeHblllero pa3Mepa, 
113roTOBJieHHYJO 113 KBapueaoro cTeKJia (0 = 1.25 MM, h = 30 MM, Aminex A6, a H+•cpopMe), 



II npoBO.[{IITCll ee npOMbIDKa, KaK YKaJaHO BbIIIIe. In-111 3JIIOIIpyeTCll B JlBYX KaTIJillX 
pacrnopa 0.5 M HCI (061,eM OKorro 50 MKJI). 

AKTIIBHOCTb ITpeITapaToB In-1II, a TaKlKe IIX paJlIIOXIIMIIqecKaJI qIICTOTa Ha Bcex 
3Tarrax BbmerreHIIll KOHTpOrrIIpoaarracb raMMa-cITeKTpOMeTPOM C Ge(Li)-.[{eTeKTOpOM. 

PeJyn1,-taTLI n 06cy~e1111e 

O6maJI aKTIIBHOCTb oqmnemwro ITpeITaparn COCTaBJ!l!Jia OKOJIO 20 MKII. TTpII 
yITapIIBaHIIII 3TOro pacrnopa Ha Teq>JIOHOBOH ITO.[{J!OlKKe He Ha6JIIO.[{aeTCll correaoro oca.nKa. 
KoHTPOJibHhie OITbITbI c InCb II FeCb ITOKaJhIBaIOT, qrn correaoii oca.noK HaqIIHaeT 

Ha6JIIO.[{aTbCll ITPII aecoaoM KOJIIIqecrne coneii oKorro 100 Hr. TaK KaK 20 MKII In-111 
COOTBeTCTBYIOT 2.6x1013 aTOMOB II Bee xrropII.[{a TaKOro KOJIIIqecrna aTOMOB In paaeH 10 !ff, 
MOlKHO C.[{erraTb BbIBOJl, qrn B IICXOJlHOM ITpeITapaTe In-I11 Ha O.[{IIH aTOM In-1II ITpIIXOJlIITCll 
He 6orree IO aTOMOB XIIMIIqecKII CXO.[{llb!X 3JieMeHTOB. 
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Puc. I 1IacTb cITeKTpa OlKe-3JieKTponoa Cd-III 

MeTO.[{OM JU, 6bIJI ITpnroTOBJieH IICTOqHIIK In-II1 aKTIIBHOCTblO 2.5 MKII ITJIOlllaJlblO 
0.14 CM

2
, KOTOpblll IICITOJib30BaJICll .[{Jill IICCJie.[{OBaHHll OlKe-3JieKTpOHOB Cd-I11 Ha 

3JieKTPOCTaTIIqecKoM 6eTa-cITeKTpoMeTpe. qaCTb ITorryqeHHoro cITeKTPa ITpe.[{cTaanena Ha 
pnc. I. cI>opMa JIHHHH ITO.[{TBeplK.[{aeT, qTo In-11I HaXO.[{HTCll B MOHOMOJieKyrrllpHOM CJ!Oe 
COJIII lKIIpHoii KHCJIOTbl. TaK KaK ITOBepXHOCTHaJI eMKOCTb TaKoro CJ!Oll COCTaBJilleT OKOJIO 
5xl0

14 
O.[{HOBaJieHTHb!X IIOHOB Ha I CM2

, TO OTIIOIIIeHIIe KOJIIIqecrna aTOMOB In-I1I K q11crry 
aTOMOB XIIMIIqecKII CXO.[{Hb!X 3JieMeHTOB B )TOM crryqae COOTBeTCTByeT I K 7 [9]. 

Pl!Jl ITpoae.[leHHbIX MeTOJlOM BYK [I OJ nccrre.[{0Ba111111 noae.[leHIIll In-III B BOJlHbIX 
paCTBOpax IlOK33bIBaeT, qTo B03MOlKHO norryqe111Ie HeB03MymeHHblX yrnoBbIX KoppeJillllIIH 
raMMa-KacKa.na 171 - 245 K38 .[{oqepHero Cd-11I B BO.[{HbIX pacrnopax In-11I npn 
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pH= 7 [I I]. J13 3TOrO MOlKHO 3aKJIIOqIITb, qTO B 3TIIX pacrnopax In H3XO.[{IlTCll B IICTilHHO 
paCTBOpeHHOM COCTOllHIIH, a He a COCTaBe rnep.[{Oll q>a3bl rn.[{pOOKilCeii, TaK KaK eCJIIl 6bi 
In-1I1 11axo.llHJICll B rnep.llbIX rn.[{pooKHCllX co6crneH110 In IIJIII Fe, Al n T.n. (JlaJKe B 
KOJIJIOII.[{HOM COCTOllHIIII), TO yrnoBbie Kopperrl!UIIII HOCIIJIII 6bi B03MymeHHblll xapaKTep. 

C HCITOJ!b30BaHIIeM ITOJiyqeHH0ro In-I11 np0B0.[{IlJ!Cll UIIKJI 3KCITepIIMeHTOB ITO 
IICCJie.[{OBaHIIIO IlO.[{BIIlKHOCTII In B HIITPaTHblX II nepxnopaTHb!X cpe.[{ax B umpoKOM 
.[{IIaITaJOHe pH MeT0.[{OM 3M. Bo3MOlKHOro BJIIIllHIIll npIIMeceii XIIMnqecKil CXO.[{Hb!X 

3JieMeHTOB He 0611apylKIIJIOCb. nonyqe1111e HaJlelKHbIX II Bocnp0II3B0.[{IIMb!X pe3yJibTaTOB 
TaKlKe roaopIIT O q11cT0Te IlCXO.[{H0ro pa.nIIonpenaparn. 

BLIBOJ:{LI 

TTpeJlJIOlKeHHaJI MeTOJlIIKa no3BOJilleT norryqaTb In-111 c BbICOKoii y.lleJibH0ii 
aKTIIBHOCTblO He TOJ!bKO ITO OTHOIIIeHIIIO K CTa6IIJibHbIM II30TOilaM In, HO Il K B03MOlKHb!M 
npI1MeCl!M XIIMIIqecKII CXO.[{llb!X MeTaJIJIOB. .l(orrll aTOMOB In-II1 B ITOJiyqaeMb!X 
pa.n11onpenapaTax no OTIIOIIIeHIIIO K o6meMy KOJIIIqecTBY aTOMOB XIIMilqecKII CXO.[{Hb!X 
MeTaJIJIOB .[{OCTIIraeT nopll.[{Ka IO npoueHTOB. .l(rrll cpaBHIITeJibHO K0pOTKOlKHBymero 
1130TOila norryqeHIIe TaKOli yJleJI~H0li aKTIIBHOCTH npII XIIMIIqecKOM Bb!XO.[{e OKOJIO 80% 
CBII.[leTeJibCTByeT O nepcneKTIIBHOCTII .[{aHHOll MeTO.[{IIKII .[{Jill peIIIeHIIll IlOCTaBJieHHbIX 3a_naq 
B o6rracrnx npIIMeHeHIIll pa.n110I130TOITa. 
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