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Baeseane 

llo 9KCTp8KUMM TSDKenbiX IUenO'IHbiX aneMeHTOB M3 BOllHbiX p8CTBOpOB 

MM99TCSI cp8BHMTenbHO Ue60nblll09 'IMCnO p860T 0 OC069HHO llnSI T8KOI'O 

/1-9/ 
aneMeHT8, K8K ~p8HUHfi • BepostTHo, aTo cBst38Ho c orp8HM'IeHHbiM 

npHM9H9HH9M Opi'8HM'I9CKHX p8CTBOpHTenefi H SKCTp8I'9HTOBo 

HaaecTHbie aKCTp8KUHOHHbie MeTOllbi BKnJO'I8JOT ncnonbaoaanne T8KMX 

9KCTparellTOB, K8K T9Tp8~9HMn6op8Tt llMnMKpHn8MMH, noniiHOll8Tbl 0 nonn-

6poMMllbi, ~eHOnbio 

BonbUIHHCTBO pa6oT no aKcTp8KUHH aneMeHTOB nepnofi rpynnbi Bbmon-

UeHO B CT8TM'I9CKMX ycnOBHSIXo 0llH8KO T8KOfi MeTOll '18CTO He no3BOnSieT 

6biCTpo nony'I8Tb Hy>KHbie p8~naneMeHTbi B ae6onbUIHX o6beMax. KpoMe 

TOI'O, BbilleneHne 6e3HOCliTenbHbiX KOnH'I9CTB U93liSI 0 ~p8HUMSI H8T8nKMBa

eTCSI H8 pstll cepbeaHbiX TpyllHOCTefi, CBSI38HHbiX C o6p860TKOfi ·o6nyqeHHbiX 

MnUieuefi. 

C OllHOfi CTOpOHblt nepell MeTOllSMH XHMII'I9CKOI'O Bb!llenellliSI CTOliT 

3888'18 KOnH'IeCTB9HHOI'O OTlleneHMSI p8llM08KTMBHO 'lliCTOI'O U93liSI 0 ~p8HUHSI 

oT notiTH acex aneMeHTOB nepnosntiecKofi cncTeMbi, KoTopbie o6p83YJOTCSI 

B gaepHblX pe8KUHSIX C '18CTHU8MH Bb!COKOH SHeprmi C llOCT8TO'IHO 6onb-. 

lllliMH cetieHliSIMH. C spyrofi .CTOpOHbl0 . noCKOnbKy ll3 BC9X M3BeCTHbiX H30~ 

Tonoa ~p8HUHSI C8MbiM sonro>KHByiUHM SIBn5ieTCSI 
228

. Fr ( , T ~ = 23 MnH), 



To MeTOllRKa s~cnepRMeHTa non:»ma 6biTh nocTaTO'lHO sKcnpeccuoii. He 

MeHee Ba:»moii sanaqeii smnsreTCSI R npnroToBneHRe TOHKocnoiiHhiX a - {3 -npe

napaTOB nnH ueneii a- {3 -cneKTpocKonRR. 

B CBSI3H c sTRM HaMil 6hinll npose~eHbi nccnenosaHHSI no oTpa6oTKe 

M9TOllOB KOHU9HTpllpOBaHIISI paCTBOpOB U93HSI II ~paHUIISI 1!3 HeKOTOphlX 

o6ny~eHHhlX MHWeHeii C I!Cnonb30BaHil9M 9KCTpaKUIIOHHOH II ancop6UIIOHHOH 

xpoMaTorpa~Rn. 

fipennomeHHbie MeTOllllKH OCHOBb!BaiOTCSI Ha I!Cnonb30B8Hilll ceneKTIIB-. 

Hb!X MeTOllOB OTneneHI!SI U931lSI II ~paHUIISI OT npyrllX palli!OaKTIIBHbiX 

sneMeHTOB ( Ra Rb Ac , Ba , U • Th II T.ll.) C noMOWbiO 

coocamneHIISI U931ISI II ~paHUIISI C KpeMH9BOnh~paMOBOH KllCnOTOH II nocne

llYIOWefi 9KCTpaKUIIOHHOH II ancop6UilOHHOfi XpOMaTorpa~llll. 

MonenhHbie onbiThi no ·oTpa6oTKe MeTonos BhineneHRSI MRKpo-MaKpo

KonR'leCTB U931lSI 0 ~paHUIISI 0 a TaKme rio IIX O'lllCTKe OT 6nll3KIIX 

n·o XllMil'leCKIIM csoiicTBaM sneMeHTOB Rb , Ra 
110,11/ 

TaX • 
'• 

3KcrrepllM9HTanbH8SI 'laCTb 

onllCbiBaiOTCSI B pa6o-

CRHTes RsoTonos uesRSI II ~paHURSI a HnepHhiX peaKURHx nposonRncH 

Ha CHHXpOUHKnOTpOli9 II Ha ycKOpi!Tene MHOr038pHllHbiX llOliOB 06'h9llllH9H

HOrO llHCTHTyTa SillepHbiX llCCnellOBaHRH. 

06ny'l9Hil9 MeTannll'l9CKOrO TOpliS! Bb!COK09Heprll'lllb!Mil 

npOTOHaMil 

TopnesaSI MI!Wellb rrpencTaBnsrna co6oii nnacTRHKY pasMepoM 20 MM x 

10 MM, Tonwnuofi "' 2 MM, secoM 0,1 - 0,3 r. Bo Rs6emaHRe pacnbineHRSI 

nponyKTo-B pncwennemtH TopnSI so speMSI o6ny'leHRH Topllfi sasepThiBancSI 

a Mennyro ~onhry Tonwnuofi "'8 MK, nocne qero MHWeHh saKpennSinacb 

B nep>KllT9nh nHeBMllTH'l9CKOrO rrpo6HI!K8 0 TaK 'IT06b! nnocKOCTb MIIW9HH 

6hrnll · HnnpasneHa nepneHllllKynHpHo rryqKy. 

4 

06nyqeHRe MeTannR 

npoH3BOllllnOCb na BHYTP~ 

HhiX npo6neM OIHII1. I1HT 

'ITO COOTB9TCTBOBano Hall 

., 2,3 MRKpoaMnepa. Bpe1 

nbi ~panuHSI nonyqanRCh 1 

232 Th [ p, 4p'l7t 
90 

f1ocne o6nyqenHSI TOpHeBE 

6oTKe no cxeMe, Hso6pa:l!. 

·Ha pnc. 2 npHseneH 

nosnSix sToro onhiT_a. Ee:: 

llnSI nanbH9HW11X pallHOXH~ 

06ny'leHHe Ha 

06nyqeuae MHWeHeii 

ycKopHTenSI MHorosapHllHh 

MRweHH npencTaBnSinH col 

Ha KOTOphle HaHOCHnl!Cb C 

Sn S2 ( Tonumuofi 1000 

B HeKoTOpbiX cny'laf 

HOCTb ny'!Ka YCKOpSI9MhlX~ 

llenbHbiX cny'laSIX llOCTHr 

uenoMy pHay HaepHbiX pea 

238 u 22 N 260; 
-+ 92 + 10 e 102 

119 s 12 c 1318 : 
GO 

0 + 6 
-+ a 

G6 

106pd. + 22 Ne -+ 12s1 
4 6 10 G6 



oquo sKcnpeccuofi~ He 

ne TOHKOCnOHHb!X a - (:3 -npe-

cnenoBaHIIH no ·oTpa5oTKe 

ppaHUllH liS HeKOTOpb!X 

KUIIOHHOH II ancop5UHOHHOH 

1 IIcnonbsoaaHIIII ceneKTIIB-, 

npyriix paniioaKTIIBHbiX 

rh II Tell•) C nOMO!UbiO 

MOBOH KIICnOTOH II nocne-

lTorpaqmii. 

Bhl!leneHIIH MIIKpO-M8KpO

~TKe OT 5nnsKIIX· 

oniiCb!B810TCH B pa5o-

I 

·Hb!X peaKUIIHX npoaoniincH 

pH!lHb!X IIOHOB 05'be!liiHeH-

, II H B bl C 0 K 0 9 H ·e p r II q H 'bl M II 

acTIIHKY pasMepoM 20 MM x 

Bo IIs5e)l{aHne pacnbmeHnH 

~HIIH TOpiiH SaBepTb!BanCH 
'. 
o MIIIUeHb saKpennHnacb 

IT05b! nnOCKOCTb' MII!UeHII 

05nyqeune MeTanniiqecKoro TopiiH npoToHaMII c suepriiefi 660 Msa 

npoiisaoniinoch Ha BHyTpeHHeM nyqKe CIIHXpouiiKnoTpoua fla5opaTopiiii Hnep-
13 2 

HbiX npo5neM OHHH. lifuTeHciiBHocTb nyqKa. 5bma 10 npoToaoa/cM .ceK, 

qTO COOTBeTCTBOBano Haii50nbiUeMy SHaqeHHID TOK8 YCKOpHeMb!X npOTOHOB 

"' 2,3 MIIKpoaMnepa. BpeMH o5nyqeHIIH He npeBbi!llano 30 MHHyT. . lif~oTo-
/12/ 

nbi tflpaHUIIH nonyqannch B pesynhTaTe pacmenneHIIH TopiiH no peaKUIIII 

232 212 223 

90
Th[p,4p17n(6n)] 

8
lr( 

87
Fr). 

nocne o5nyqeHHH TOplleBaH MIIIDeHb nonBepranaCb pa!liiOXIIMIIqecKOH o5pa-

50TKe no cxeMe, nso5pa)l{eHHOH Ha pnc. 1. 

·Ha pnc. 2 npnaeneua snrounoHHaH.KpnBaH tflpaHUIIH, nonyqeaHaH 8 yc

noBIIHX sToro onhlTa. EeaaocnTenbHhle KOniiqecTBa tflpaHUHH ncnonhaoaanncb 
/13/ 

nnH nanbHefillliiX pannoxiiMnqecKnx nccnenoaaaiifi • 

05nyqeune aa ycKopiiTene MHoroaapH!lHhlX noHoB 

05nyqeuiie MIImeuefi npoiisBoniinocb ua BHYTP~HHeM nyqKe 300-cM 

ycKopiiTenH MHorosapH!lHbiX IIOHOB fla5opaTopiin HnepHbiX peaKunn OHHH. 

MnllleHII npencTaBnHnn co5ofi anJOMHHIIeBbie nnacTIIHKII, oxna>KnaeMbie aonofi, 

Ha KOTOpbie uaaociinncb cnoii U 3 0 8 , Cs Br 
2 

Sn S 2 { TOniUIIHOfi 1000 MKr/ CM ) • 

KJ 

B aeKoTopb!X cnyqagx o5nyqancH MeTannnqecKnfi nannannn·. lifHTeHciiB-
. 22 20 39 

HOCTb nyqKa ycKopHeMbiX IIOHOB 10Ne , 10 Ne 18 Ar B OT-

aenbHbiX cnyqagx nocTnrana "' 100 MKa. lifaoTonbi ueaiiH nonyqanncb no 
/14 15/ . . 

uenoMy pH!lY H!lepHbiX peaKUIIfi ' , HeKOTOpb!e IIS HIIX npiiBeneHbl HII>Ke: 

238 u + 22 N .... 260 z 
92 10 e 102 

.... 127-138 Cs + . Ag + [ (13 t- 24 ) n ] 
66 47 

119 5 12 c .... 131Ba .... 126-129 Cs + [ p ( 1 t-5 ) n ] ' oo n + 6 66 65 

106pd 22 N ... 128Ba .... 121 Cs +p. 
46 + 10 e 66 56 
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BpeMH o6nyqenuH B onbtTax cocTaBnHno oT 4,0 ao 12 qacoB, ITocne o6ny

qenuH C anroMUHUCBOfi nnaCTUHKU MexannqeCKU CHUManCH cnofi B9lli9CTBa1 

KOTOphifi noaBeprancH xuMuqecKofi- o6pa6oTKe no cxeMaM, npnBeaeHHhiM na 

· puc, 1 u 3, XpoMaTorpaMMbi ueauH, nonyqeHHhie npu Bhlaenennu ero ua 

o6nyqennoro ypana 11 6poMuaa ueanH, uao6pa)l{9llbi na puc, 4, 

MeToa uaMepenuH a-cneKTpoB ¢panuuH 

HaMepenue a ~cneKTpa ¢panuuH ocymecTBnHnocb npu noMomu nony

npoBoanuKoBoro aeTeKTopa c paapemenneM 25 KaB, KaMepa c nonynpoBoa

HUKOBbiM J:(9T9KTOpOM 6J:>Ina conpH)I{Clla CO 100-KaHanbllbiM aHannaaTOpOM 

nMnynbcoB Tuna "Paayra", B KaqecTBe aTanonoB · cny)l{unu ncToqnnKn na 

208 Po ( E a= ?• 14 MaB) u 
210 Po ( E a = 5,3 MaB), HaenTn¢nKaUHH 

nonyqaeMofi a-aKTIIBHOCTH lj>paHUHH npOH3BOJ:IHJraCb no 9H9pi"HH a -qacTHU 

n nepnoaaM nonypacnaaa. Ha puc, 5 npnBeaen cno)I{Hbifi a -cneKTp nao

TonoB lj>panunH, nonyqeHHhifi npu o6pa6oTKe TopnH, Ha a -cneKTpa lj>pan

UHH BUJ:(H0 1 qTo B I"9li9THqeCKOfi CBH3H HaXOJ:(HTCH BCe paaH08KTHBllb!9 npo-
~ 212,223 

ayKTbi pacnaaa- naoTonoB ¢paaunH Fr _ cornacno cxeMaM pacna-

aa 9THX H30TOnOB, 0TCYTCTBH9 apyi"HX a -nyqefi CBHJ:(eTenbCTByeT 0 paano

XHMnqeCKOfi qnCTOTe BbiaCnHOMOI"O aneMOHTa, 

H 3 M e p e H H H y- C n e K T p 0 B U e 3 H H H H a e H T H ljJ H K aU H H 

nonyqeHHb!X H30TOnOB 

raMMa-paanoaKTIIBHOCTb nonyqeHHhiX o6paauoB naMepHnacb c no

MOllibro 'Ge ( Li ) y -cneKTpoMeTpa B coqeTannn c 4096-KananbHhiM aMrrnn:-
/16/ . 

TynHhiM anannaaTopoM , 8nepreTnqecKoe paapemenne lj>oTonnKa anH 

y -nyqefi B aaepreTnqecKoM nnTepBane OT 60 ao 2000 K9B 6btnO npn:Mep-

ao onnnaKoBhiM n cocTaBnHno 4 KaB, HaenTnlj>n:KaunH naoTonoB ueanH npo

naBommacb no nepnoay nonypacnaaa aneprnn: y -KBaHToB na 'Ge (Li) y -cneKT

poMeTpe, 

6 

Ha pnc, 6 noKaaai 

B·peaynbTaTe aenennH ~ 

onpeaenHeMbiX Bennqna, 

II30TOnOB U93HH C Ta6ni 

-ayromnM naoTonaM: 

121 Cs, 

0TCyTCTBH9 B cneKTpe.t 

qecKofi qncToTe npenapa 

' unoanotl: xpoMaTorpalj>nn 

pacnaaa nyTeM naMepen 

npn paano)l{eann cyMMap 

TOnbi: 

1, Paapa6oTaHb1 ME 

pacnpeaennTenbnofi n aa• 

peaKunl:t, 

2. IToKaaana B03Mo 

ueanst n lj>panunst c nocn· 

J 

1. R. Muxart, M; Levi, 

2. J.P. Adloff. Radioch 

3, R.C. Fix, J.M. Irvine, 



lO 12 'lacon~ Ilocne o6ny-

HIIMancSI cnoil: nemecTna, 

cxeMaM, npnneaeHHbiM aa 

npn Bbiaeneann ero na 

Ibi aa pnc. 4. 

rpoB <!>paHUH.II 

smocb npn noMomn nony-

9B. KaMepa c nonynponoa-

aaanbHbiM aaannaaTopoM 

B cny)KIInH IICTO'IHIIKli H3 

: M sa). HaeaTn<!>nKaun.~t 

f'nacb no aaeprnn a -'laCTIIU 

:no)I{Hb!il: a -cneKTp nao-

:sr. Ha a -cneKTpa 4>paa-

sr ace paanoaKTHBHbie npo

cornacao cxeMaM pacna-

t canaeTenbCTByeT o panno-

·naeHTH<!>HKaUH.II 

IUOB naMepsrnacb c no-

. 4096-KaaanbHbiM ar-mmr

!pemeane <PoTonnKa ansr 

llO 2000 K9B 6binO npHMep-

aunsr naoTonoa ueansr npo-

.. -KBaHTOB Ha 'Ge (Li} y -cneKT-

Ha pnc. 6 noKasaa cneKTp y -ny'leil: naoTonon ueanSI, nony'laeMbiX 

n-peaynbTaTe aeneHIISI ypaaa, o6ny'leaaoro noaaMn aeoaa. ConocTannean1a 

onpeaenSieMbiX nenii'IIIH, nepnoaoa nonypacnaaa n aaeprnn y -ny'leil: 

naoTonoB ueanSI c Ta6nii'IHbiMII aHa'leJUISIMII noaaonSieT npnnncaTb nx cne-

·ayiOJIIIIM ll30TOnaM: 

127Cs, 129Cs, 132Cs,184Cs, 136Cs. 

OTcyTCTBne B cneKTpe apyrnx y -ny'leil:. canaeTenbcTnyeT o pannoxnMn

'leCKOil: 'IIICTOTe npenapaToB. HaoTonbi ueanSI, nony'leHHbie MeToaoM aacop6·

unoaaoil: xpoMaTorpa<Pnn no cxeMe 3, naeaTu<Puunpoaanucb no nepnoay nony

pacnaaa nyTeM naMepeHH.II paanoaKTHBHoro npenapaTa aa C'I~T'IliKe MCT-17 

npn paano)KeHnn cyMMapaoil: KpnBoil: uean.11. Bbmn aail:aeHbi cnenyromne nao-

127 Cs TYz 7,2 'laca), 

129 Cs TYz = 32 'lac), 

182 Cs TYz = 6 aaeil:). ., 

Bb!BOAbl 

1. Paapa6oTaHbi MeTo~bi KoaueaTpnponaan.II ueansr n <l>paaunsr c noMOIIIbiO. 

pacnpeaennTenbaoil: n ancop6unoaaoil: xpoMaTorpa<Pnn na npoayKTOB sraepHbiX 

peaKunil:. 

2. IloKa3aHa B03MO)KHOCTb nony'IOUII.II KOHUOHTpllpOBaHHbiX paCTBOpOB 

ueanSI n <!>paHUHSI c aocnTeneM n 6ea aero. 

n II T e p a T y p a 

1. R. Muxart, M;Levi,· G. Bouissieres. Comm.Rend.,· 249,11,1000(1959). 

2. J.P. Adloff. Radiochim.Acta, .!,· 3, 169 (1965). 

3. R.C. Fix, J.M. Irvine. Mass.Inst/l'echn.I..a.b.Prog.Report (1955). 
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3, 272 ( 1961). 
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11. H.C. Manhueaa. TiperrpHliT Ol1.Hl1, P 12-4590, Dy6aa, 1969. 
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14. IO.ll. OrauecSiu, 10.8. TieuHDH)KKeBH'i 1 A.O. llJaMcyTJlHHDB, H.C. Manbueaa, 

l1.l1. l.Jy6ypKoBa, 3. llJernoBCKH, TiperrpHliT Ol1.Hl1, P7-4538, Dy6aa, 1969. 

15, IO.ll. OraaecSili 1 10.8. TieaHOli)KKeBH'i1 Co Kn Xaaa, A.O. llJaMcyTJlHliDB, .. 
H.C. Maf!buesa, l1.l1. l.Jy6ypKosa. TiperrpHHT Ol1.Hl1, P7-4637, Dy6ua, 

1969. 

16. E.A. fso3JleB, C.A. KapaMSili1 H.C. Manbueaa, IO.ll. OraaecSia, 10.8. Tie

liHDli)KKeBH'i1 A.M. Cyxoa, E. B. ct>eqmnoa, 3. llJernoscKH. TITS, 3 ( 1969). 

PyKOIIHCb IIOCTyiiHJl8 B H3Jl8TeJlbCKHfi DTAeJl 

24 MapTa 1971 rolla. 
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Pn:c. 1. CxeMa Bhmenenn:SI uea:uSI :u ¢paHUIIH n:a oGnyqeHHLIX Mnuwueii. 
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212,228 Fr)2MHCI. 

( 

CxeMa botuMeHUJI 1.4e!JW? Hemo_ilc1'1. 
auccplf~~L£.__Ha_§i 0-4 

~fa~~rA4 8a,, 
~~~ ~~ kO.IlA. 

HCt 

H.O 

2Nifce 

QfHT~GHa. 

Pnc. 3. CxeMa BhrneneHHSI uesnSI ancop6unoHHOfi xpoMaTorpaqmefi. 
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Pnc. 5. a -crreKTpbi H30TOIIOB qlpaHUHH 11 rrpoayKTOB ero pacrraaa. 
CHTeng 1 2 - C IIOCHTeneM. 
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