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B nHTepaType onHcauh! TPH uel!Tpouoae<jluuHTHbiX uaoTona caMa pu!l, oopaayJOmHe cne
/11 

ayromHe ueno'!KH paaHoa KTHBHoro pacnaaa 

145 sm--J45 Pm--+ 145Nd 
340d 17,7a 

143~m - 143 Sm ---Z.43 Pm ~3 Nd 
137s 8,6m 265d 

142Sm - 142 Pm -142Nd 
73m 40s 

0 BpeMeHH nonypacnaai
41 

Sm HMeJoTC!I TonbKO npoTHBope'IHBbre aaHHbie ( T y, = 17,5-

22 lliUI/
2

/ H 70 MHH ~ T 2: 40 MH/
31 ). 

B uacTOHmel! paooTe Hano"'eHbi peaynbTBThl nccneaoaaHHll <jlpaKnHn caMapnn c uenbiO 

o6Hapy)f(eHH!I H30Tonoa aToro aneMeHTa c MaccoabrM 'IHCnOM A < 142. <l>paKUHR caMapH!! 

nonyqanacb no peaK!lH!IM r nyooKoro pacmenneHH!I apoaR npn oon yqeunn npoTouaMH c auep

rHeA 660 Mas. 

HenocpeacTaenuoe oouapy"'euHe HOBbiX ueliTpouoae<jluuHTHbiX H30Tonoa so <jlpaK!lHH ca-

MapH!! 3BTPYilH!IeTC!I !13--38 6onbll!Oro BKnaaa cyMMapuoll aKTIIBHOCTII 
14 2 Sm n 142 Pm. 

H a-aa aToro B03MO)f(HO noKa TonbKO Kocaeuuoe onpeaeneuue nepnoaa nonypacnaaa, KOTopoe 

3BKU.IO'I89TC!I B p831l91l9HHH 0 H3M9p9HHH H Hll9HTR<jlHKBUHH 00p83YIOIUHXCSI ll0'19pH11X npOilYK-
/ 4 / 

TOB B pBBHbl9 npOM9)f(yTKH BpeM9HH 

HcKOMbie H30TOnbi caMapn!! HBXOil!ITC!I a c neayJOmell reueTH'!eCKoil CB!I3H !l.'lep: 

141 
Sm 

140 140 
Sm- Pm 

? -? 

2,52 h 

-3,3d 

140 1 40 
Pr---- Ce 

3,4 m 

Cpa aHeHHe BbiUJenpHae.oeHH biX uenoqeK pacna.ua noK83braaeT , T~To .noxa3a TenbCTBO H 

Hll9HTH<jlHK8llH!I HOBbiX H30TOIIOB CBM8p11!1 no p81lHC'8KTHBHbiM !!llp8M H901lHM8 BnOnHe B03M0}!(-

H bt 1 T8K XSK nx ne pi!Oilbi nonypacnaaa llOCTBTO'IHO paanH'IHbi H YllOOHbi llll!l H3MepeHHR. 

3TO npHB(IIlHT K H900XOilHMOCTH '19p93 pBBHbl9 H no B03M0}!(HQCTH KOpOTKH9 1IpOM9}!(YTKH 

BpeMeHH oTaen!ITb ueoanM H npoMeTHl! OT caMapH!!, Dn11 aToll uenn Obin npRMeHeH Me-
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B naTepaType onacaabl Tpa aellTpoaoneljJauaTHhiX aaoTona caMapas, o5paayromue cne
/11 

nyromae nenoqKa panaoaKTHBBoro pacnana 

145 sm--J45 Pm-145Nd 
340d 17,7a 

143~m - 143 Sm ---143 Pm ~3 Nd 
137s 8,6m 265d 

142Sm - 142 Pm-142Nd 
73 m 40 s 

0 apeMeaa nonypacnan.f 
41 

S m HMeroTcH Ton&Ko nponmopeqaBbre naHHbre ( T y, = 17,5 -

22 na./
2

/ H 70 MHH :': T ;?_ 40 Ma/
31 

). 

B aacrosmeil pa5oTe aano)l{eHbi peayn&THThl nccnenosaault ljJpaKniiM caMaplln c uenbJO 

o5aapy)l{eHHSJ aaoTonos aToro aneMeaTa c MaccoshrM ><ncnoM A < 142. <PpaKnus caMapus 

nony><anac& no pea!UlHRM rny5oKoro pacmenneaa!l ap5aSI npa o5nyqeauu npoToHHMM c aaep

rHe tl 660 Mas. 

Henocpenc Tseaaoe o5aapy)l{eaue HOBhiX aellTpoaoneljJauaTabrx aaoTonos so ljJpaKnaa ca-

Mapas 38TpylliiS!9TCll H3-<38 5onhWOrO BKnana CYMMHpaoll HKTHBHOCTH 14 2 Sm a 142 Pm • 

Ha-<3a aToro B03MO)I{HO noKa Ton&KO Kocseaaoe onpeneneaae nepaona nonypacnana, KoTopoe 

aaKnroqaeTCR a paaneneaaa, HaMepeaaa a aneaTaljJaKauaa o5paayromaxc>I noqepaax nponyK-
/ 4 / 

TOB B p8BII bl9 UpOM9)1{yTKH Bp9M9HH 

HcKOMbre aaoTOUbi caMapall aaxonliTCll a cnenyJOmell reaeTH><ecKoi! CBSJ3H 11aep: 

1 40 140 
Sm- Pm 

? -? 

140 
Nd 

2,52 h 

-3,3d 

140 1 40 
Pr--- - Ce 

3,4 m 

Cpa aHeHH e BhrmenpHae.neHHhiX nenoqeK pacna.na noK83biBBeT , qTo .aoKa3a TenbcTao H 

Hll9HTHijJKKHUHll HOBblX H30TOUOB CHMBpH!! UO pHilHC'HKTHBHbiM !!llpHM H901lHMH BIIOllH9 B03MO>K-

H hl, T8K K8K ax rre paonhr rronypacrrana nocTaTO'<HO paanaqabr a yno5abr nn!l H3Mepeaa!l. 

8TO IIpHBenHT K H905XOilHMOCTH qepea p8BHbl9 H no B03MO>KHOCTH KOpOTKH9 IIpOM9>KyTKH 

Bp9M9HH OTil~U!ITb H901lHM H IIpOM9THH OT CHMHpHll, Llnll 3TO!i nenM 5brn IIpHM9H9H Me-
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TOll 3 K C T p8K/lii OHHOJl XpO M B TOrpacf>IIH C 6 HC- ( 2 - 3 TH/lr9XCHn) - cf>occf>opHOII KHC/lOTOll II cf>TB/lO-

UH 8 HH HO B blMH KO M ll1l9KCll MH. 

3KcnepHM9HT8/lbH8H '18CTb 

ITon yqe H I!e H 30T onoB c aMapHH. 2 r MeTannHqecxoro ap61111 ( c aarpH3 HeHHeM 

-4 
6onee n e r KHMH p9/lK039 M9/lbHb! MH 3 1l9M9HT8 MII < 10 %) 06/ly'IB/lH 30 MHH 118 BByTp9HHeM 

13 
n y qxe c HHXpOU HK /lOT pOtt8 O HHH n p oTOH8MH c a aep raell 660 M a s, n p a noToKe I 0 npoToa/cex 

qepea MHIUeHb. IT po/lyKThl H/l9pflb!X pe8KU H ll OT/l9/lH/lH OT M 8 T e pH8/l8 M H IUBHH lf9/lOCp9/lC T B9B

HO llOC/l8 K OHUB o6n y 'l e HH H M eTO/l0t1 3KCT p8K UIIOHHOll X p OMB TOrpa cf>HH H p83/le llH/lH p e/lK03 9-

M 9 /lbll bte a neMeHTbt H8 K (I THOH.IITHon xonoHKe ( Dowex 50 x 8) an!OH pOB 8 HH9M a -oKCHH3 0-

Ma c nHHo t! KIIC/lOTO ll/
5/ . '-I HCTLili CllM8 pHi! 6 b t/l /lO/l y'!eH '!epe 3 2,4 '18C 8 f!OC/l9 K0Hll8 o6nyq e

HH SI B BHl19 He CKOJlbKH X K8fl 9 1lb paCT BOp8 . Y T06bi H CKfliO'-IHTb B03 MO>KH09 3 8 r p S13H9 HH 9 ITpOMe

TH 9M 1 .U.JIH OCThiT8 6bi1IH HCIT01lb3 0D8Hl>l T OJlb KO K 8JT1IH C nepen uero £~pOHT8 JTMK8 C 8M8pHH. 

3 K C T p 1 K ll H 0 H II 0 - X p 0 M B T 0 r p (I<!' II 'f e C K 0 e p a 3 /l e It e II II e. llo qepHHe rtpOt\YK T bt , H B -

K8/l/lH B8BWII9CH B T9'19HH 9 25 MHH, K B lK/l blll pa3 OT /l9 /l 51/lH OT CB M ilpHH 118 3 K C T p8Kll l! OH!IO-Xp0 -

M B TOrpa¢H 'IeC KHX XO/lOHK8 X ( 0=2 MM, = 65 MM), 3 BfiO/lli 9 HHb! X r H/lp o tl>o6H 3 H p O B8 11 Hb!M 

CH/lJIK 8 reneM M <'lpKH K C K 1\ 2 ( paaMep ae pe n 0,015 MM), rr p o rrRTil H ttbtM HDEHP ( 0, 8 Mn l r 

canaxaren H ). P a 6oqaR Te M nepaT ypa 65° C. P8/lHOB KTH BHbttl pa c Tso p C8M 8 p l!H, c onepJKauur A 11 

noqepHn e n ponyKT bt, n epenor. nnH s n po611 pKy , x yna no6a s n Hmt HeMuor o 0,1 N II CI R 15% cop -

6 euTa , H C IT0 1lb3 Y9MOrO Ll1lil .JllnOnHeHHB K OJIO HKH. n o c ne n e pe M e l!! Jt BBH H R H 3-MH HyTHO it BbiJl8p)I{

KH p8C TBOp neHTp H <jlyrH p0!38/IH H CH /lHK8r8/lb C COp6HpOB 8HHblMII pel!K039Me/lbllb! MH 3 /l9 M 8HT8 -

MB B B03 MO JKHO M 8 n OM 06b9M9 >K H.OKOC TH nepO HOCHJlH B KOnOKK y . f OJlO BK Y K01IOHKH T trt8 T9JlbHO 

npoMbiBB/lH a n!OElHTOM. ITpw a To M Bee pac TBO pht co6 Hp8nH /lllH o n p e ne /IeHHH B btXOil8 . 3neMea-

T bt Nd H Pm Bb! M h!B8/III 0 , 7 3 N II CI H Sm - 6 N II CI • Cxopo CTb UOTOK8 CO C T 8 B-

nHn.& 2 x:annH f MIIH. 0 THOC HTenbH Y IO 8 K T HBH OCTb C06H}J8eM bi X Ha nonH 3 THne HOB ble non nO>KKM 

Ianenb, K B K H BCeX p 8 CTBO p OB n pH COpfiUHH li HllH8r9 HHJf H8 K OnO HJC: y , npoaep Hnlf C flOMO W D JO 

panHoM e T p 8, 3n!OR POBBHI! b!li 6H HCI Sm paa6a!lll H/l M DO/lO ti H llOCIIC co p6llRR rrepe ROCR/lR R8 

C/l9llYJOmy lO p 8 31J9/lHT91lbHY!O KOIIOHK y . 

0/lllH U RK/l p83/l9/l8HJI H OT H8 'f8 /l8 0/l HOrO /lO H8 '18/l8 /lpyroro COCTaBI!IIS T ~ 32 M RHy T. 

4> Tan 0 n R a H H H 0 B bf n MeT 0 ll. E t-.ICT p o e Bht.nen e HHe .noqepnett 8 K THBHOCTJII' y.aa eTC R 

Cll9/l8Tb 0 H CUOI!b3 Y H peaKURII CUH/l/l8p/l8 -'-181lM9pC8 BO ¢TanollH8HHHOB ht X K OMU/l91CC8X/
6

/ • 3TOT 

M&TO/l MOli<HO C ycneXOM UpHM9 HHTb II /lll!I HCC/l 9 /lOB8HHSI rr pO/l YK TOB H/l9pH b!X l!peBpBmeHHll 

C8MapHSI, TaK K 8K na HT8 HH/l b t MO>KHO nerKo nepeBeCTH BO ¢ TanoUH8HII HOB w e KO MnneKc b/
7 1

• 

CHBT93 <jJ T 8/lOllH8HH H8 ca M8pRH H aenpepb!BHoe B btlleneHH e noq epuux n po/lyKTOB npoMe

TIIH ocymecTB/lHnH cneny!Oll!HM o 6paaoM. P8l!H08KTHBH.bt l! CBM8 p HA Henocpen c TBQHHO nocne 

ero :3/liOIIpoBBBHII H8 r peB8/lH n p H T9Mrrep8 Type 295°C B T9'19HH9 5 MHII Y T C 0,5 Mr C8M8pH!l, 
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l!CJ!On>•SYBMOrO B BH.Q8 XJIOpH.Q8 B K8'1ElCTB8 HOCHT8l!R 1!: 50 Mr <jJTanOHHTpHna, nony'IBHRbill 

npo.QyKT paCTBOpllnH B 0,25 M11 XHROJ!HH8 H <jJHKCHpOBBnH ero pauee OllHC8HHbiM CllOCOOOM R8 
/8/ 

500 Mr rHnpo<jlot5BSHpOB8HHOrO CHJ!HKarenH , nony'IBHHYJO TBKHM 06p8SOM KOJ!OHKy llpOMbi-

aanu 0,01 M pacTsopoM EDTA , RaCbllliBHHbiM XI!ROJ!HHOM, nepBblB 20 CB060.QHbiX 06'b8MOB 

KOJ!OHKH, KOTOpb!B CO.QBpJKanH B8Cb HBCDll3aHRb!l! B KOMllJ!BKC8 CaMapul! , OT6paCb!BaJ!H, nocne 

3TOrO TaKOll JKB pacTBOp nponycxanll '!apes KOJ!OHKY CO CKOpOCTbJO 0,4 Mn/MHR H co6Hpann 

KaJK.Qbtll pas n Teqeane 10 MHH BbiMhiBaeMhie paauoaKTHBHbte npoayKTbt. BepoHTHo, us-sa pa

auonusa xoMnnexca see nony'leHRbie npenapaTI>I 6btnH sarpnsaeHbl caMapHeM. noaToMy 'Iepea 

3-4 '18C8 HX BWB pas O'IHlllHJ!H XpOMaTorpa<jJH'IBCKH, JlnH 3TOrO MOJKHO HCJ!OJ!bSOB8Tb yJKe 

OllHCBHRYIO DbllllB 3KCTpaK.QHOHRO-XpOMaTorpa<jJH'IBCKYIO MHKpOKOJ!OHKy. 

11sMepeHHH paauoaKTHBHoro usny'IeHHH. BbtJleneRHbie <jlpaxnuu Bbtcyrnusanu 

aa nonnaTnneaosol! <jlon&re H saxpblaanu nunxol! nonnaTnnel!osoil nnei!KOll, PauuoaKTHBIIOCTb 

nony'IeHHbiX npenapaTOB H3Mepstnn c noMOlllbiO Topnesoro C'IBT'lHKa THna MCT-17. 

Pesyn&TaTbi H o6cyJK.QBI!He 

TnRH'lHaH xpnaan aniOnposannn, nony'laiOmancn npu axcTpaxunol!no- xpoMaTorpa<jlnqecKoM 

Bbtlleneann .Qoqepnnx npouyxToa caMapneaoti <jlpaxunu, nso6paJKeaa aa pnc. I. KaJKymeecn 

nnoxoe pasuenenne Pm K Sm o6ycnosneno xopoTKOJKl!BymnM 
142

Pm T !h • 40 cex), 

nocTOHHRO o6pasyiOJllHMCH 11 npouecce aniOHponaanH, Opn ncex nocne .QyiOmux pas.Qenenunx oT

qeTnnso H86J!IO.Qa8TCH llRK R90.QHMa, XOTH ero HHTBHCHBROCTb B 10
5 

-J0
6 

pas MBHbWB HIITBH<-

CHBHOCTH C8M8pHH. 

KpnnaR pacna.Qa coe.QnneRHbiX BMecTe ¢paxuul! Nd H Pm noK83biBaeT. 'ITO qepe3 

8 'IBCOB l!OCJ!B KORUB o6nyqeHHH CM9Cb R3J!Y'I8TBJ!9 l! COCTORT B OCHOBHOM RS .QByX KOMJ!OHBH

TOB c pesxo pasnR'lBJOlllRMCH rrepHO.QOM rronypacna.Qa, 

Ha pnc . 2 llOKaSaHa .QOJ!rOJI(HBylllBH COCTaBITHIOIIIBH, JlnH 'lBTb!pex J!OCJ!BJlOB8TBJ!bRO Bbi

.QBJ!BHHbiX npenapaTOB aal!.QeRbi cneJlyiOIIIHe nepuo.Qbl rronypacna.Qa 3 ,36; 3,33; 3 ,34; 3 ,33 .QRH. 

3To COOTBBTCTByeT nepno.Qy nonypacrra.Qa 
140

Nd ( T !h e 3,3 .QRH) . Bxna.Q .QonrOJKRaymnx 

HSOTOJ!OB Pm B H3M8pHeMyiO BKTHBHOCTb Kpal!ne HBSH8'1HT8J!BH 0 H TOJ!bKO B npenapaTe 4 

ero cne.QyeT y qHTblBBTb . 

Ooc ne Bbl'1HT8HHH .QorrrOJKHBYWBll KOMllOH8J.:Tbl H3 3KCI18pRM8HT8J!bHOl! KpHBOll pacna.Qa 

llOJ!Y'IBHa KOpOTKOJKHBYlllaH COCT8BnHIOlU8H 0 KOTOpBH HS06paJKBH8 H8 pHC . 3, 

0TUBJ!bHbl8 n penap8Tbl J!OK8Sb!B8IOT nepHO.Qbl nonypacna.Qa COOTBBTCTBBHHO 2,52; 2,45; 

2,46; 2,46 'IBCB, KOTOpblB B npe.QBJ!HX 3KCIT9pHMBHTanbHOl! TO'I!IOCTH COBI18Jl8IOT MeJK.Qy C0-

141 ( ) 5olt n c nepHOilOM nonypacna.Qa Nd T y, = 2,52 qaca • B npenapaTe 4 a aa'!ane ns-

KOMnoHeHTa 
141 

Pm ( T '" = 22 MHH). Mep9HHSI 38M8 T H8 He3H8'1HT9nbHBSI n 

5 



npHB9Jl9HHbl9 pe3yllbT8Tbl ll03BOllli!OT Cll8ll4Tb BbiBOJl, 'ITO '19p93 2,4 'IBCB nocne KOIIll8 

o6ny'leHHR a caMapReaoA ~paKuHR nponyKTOB rny6oKoro pacmenneKHH ap6u11 npRcyTCTByiOT 
140 141 

R30TOllbi Sm R Sm 

140 14t 
Ha pHc. 4 noKaaaaa aaBRCRMOCTb oTHOCHTenbaoA aKTRBHOCTJ< npenaparoa Nd H Nd 

llpH paBHblX BpeMeaax H8KOllll9HIIH OT apeMeHR HX Bblll9ll9HHH. npR &TOM JlnH 14 lsm nony'la-
140 

eTcH nepsron nonypacnana (22,5! 1,4) MHH H nnsr Sm - nepROll non ypacnana ( 13,7!0,8)MRB. 

141g 
AaanorH'IHbie peayllhTBTbl n aeT ~TanouHaHHHOBbiA MeToll. 3nech nonyqaeTcll ann m 

14 0 
T % • ( 21 ! 3) MHH H Jlllll Sm T Y, • ( 11,5 ! 1,5) MBH. O nHaxo ~TanonaaHHHOBb!A 

M9T0Jl B H8lli9M Clty'lae Jl89T MeHee JlOCTOB9pH bl9 p eaynhT8 Tbl, 'ITO CBli38HO C H9KOTOpblMR 

B03MOlKHbi MH c HcTeMBTH'IeCKHMH Oll!H6Ka MH . TaK, aepo!ITHO B peaynhTa Te panHonHaa Tepl!eT

CH H900p9!l9 119HR8st !i&CTb <J>H K C H pOB8 H HOrO B KOMnneKc e M 8 T 8pHHCKOrO H30TOD 8 1 qTQ MO>K9T 

npHaecTH K yMeH&UJeHHIO 3Kc nepHM eHTBllbHO onpen e nHeMoro nepHona nonypacnana. KpoMe TO-

ro, nepnon nonypacnana Ma TepHHCKoro aemec Taa ( Sm 

HOBbl M M9TOJlOM no BTOpH'IHOMY Jl0'19pHeMy npoJlyKTy ( Nd 

H9llb3 ll Ollp 9Jl9lll1Tb ~T4llOilHaHR

) , e c nH nepRon nonypacnana 

nepBH'IHoro noqepaero nponyKTa ( Pm 6ol!blll9 MaTepH HCKOrO, H Bp9Mll CHHT93a Cp8BHR-

MO C HCKOM blM nepUOJlOM nonypacnana . 

TaK KaK B na HHOM cnyqae no o6oHM MeToJla M nony'leHbi cornac yiOmHecR peaynhTBTbl, 

TO MO>KHO CJl91!aTb 38Klll0'19HH9, 'ITO nepUOJl llOl!ypacnana H9H3B9CTHOrO ll30TOna 
140

Pm M9Hb

UJe lll!H paBeH 1 5 MHH, 

B aaKn iO'I9HHe aaTopbl Bbipa>KaiOT CBOIO llCKpeHHIOIO 6narona pHOCTb B.A. XanKHHY aa 

nonnep>KKy H HHTepec K pa6oTe, H A.¢>. Hoaroponoay a a noMO!Ub npll nony'!eHHH aeKoTop&IX 

npen aapHTenbRbiX 'peaynhTaToB. 

Bb!BOllbl 

141 
HallneH bl HOBbie H30TOllbi Sm 

140 
H Sm B nponyKTax rny6oKoro pacmenneHHll ap6HH, 

o6ny'leHuoro npoTOHa MH c 3HeprHeil 660 M3B. Hx nepHOll bi nonypac nana paBHhl cooTBeTcT

aenao (22,5 + 1,4) H ( 13,7 + 0,8) MHH. Hanll '!He 3THX naoTonoa ynanoch noKaaaTb nocpen-
- - 141 141 140 

CTBOM MHOrOKpaTHoro XHMH'I 9CKOrO 13b!Jl91!9Hil !l H3 CaMapHll Pm Nd K Nd • 

XHMH 'IecKoe paan enenne 6b!l!O BbmonHeHo KaK 3KCTPBKUHOHHo-xpoM ATorpa<pK'IeCKK c ucnonb-

3013aHII9M HDEHP. naneceHaoll a a CHllHKarenb, TBK H no peaKUilll Cnunnapna-4anMepca BO 

~Tal!OOHaHHI!OBOM KOMnneKCe CRMapllll. 
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