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3aapa 11. H Jlp, P6 - 10334 

JieTy'leCTb MeHJleneBHSI H ero 6HH8pHbiX C06JlHHeHHH, 

H3y'lanocb ucnapeHue MeTannuqecKoro MeHJleneBHSI H3 )!(KJlKoro 
J18HT8H8 IlpH TeM!lepaType 1150° B Cp8BHeHHH C IlOBe)leHHeM pRJla J18HT8HC'!l)l 
HbiX 11 aKTHHOHilHbrX 3neMeHTOB, MeHJleneauli H !jlepMHli npoSisnsnor 6onbwyro 

neTy'leCTb, '!eM K8J1H!jlOpHHH H JlByX!jlaneHTHble peJlK03eMeJ1bHble 3J1eMeHTbl, 

l130TO!l 256 Md nony'!8J1CSI !lpH o6ny'leHHH 6epKi1Hl!-249 HOH8MH 

HeoHa-22 c 3HeprBeli 125 M3B, 3<ix!JeKTHBHoe ce'!eHue peaKUBH nocruraer 

3,}Q-30cM
2

. 

Pa6ora BblllOnHeHa B !Ia6oparopHH stnepHbiX peaKUBlt OHHH, 

Coo6111eaae 06-.e.llliHeaaoro BBC:TBTYT& uepaw.a ac;c:ne.aouaal. ,lly6aa 197 6 

Zvara I. et al. P6 - 10334 

The Volatility of the Mendelevium and Its Binary 
Compounds 

The evaporation of the metallic mendelevium from 
molten lanthanum at a temperature of ll50°C has been inves 
tigated in comparison with the behaviour of some lantha
nides and actinides. The mendelevium and the fermium have 
higher volatility compared with that of californium and 
bivalent lanthanides. The isotope 256 Md was produced by 
bombarding a 249 Bk target with 22 Ne ions with the energy of 
125 MeV, the effective cross section of the reaction was 
about 3 . 1 0 -30 c m2 . 

The investigation has been p~rformed at the 
Laboratory of Nuclear Reactions, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1976 
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BeeoeHue 

,L{aBHO H3BeCTHO, 'ITO 3neMeHTbl ceMeHCTBa 5f 06· 
# 

aapy>KHBaiOT HaMHoro 6onLwee pa3Hoo6paJHe sa-

neHTHOCTei, 'leM 3neMeHTbl CeMeHCTBa 4f • naHTaHOH,!J.bl. 
O.naaKo "aKTHHOH.U.Ha.& Koanenna•" /1/ qacTo Tomco-

sanacL cnHWKOM np.&wonaaeiao, H B peJynLTaTe 
.nonrae ro,nbl nHWL HeMHorae accne.nosaTena Ja-

HHManacL llOHCKOM HOBbiX OKHCnHTenLHbiX COCTO.&HHi 

TpaacypaHOBbiX 3neweHTOB. CaTyana• HJMeHanacL nocne 
OTKpLITH.& ceMHBaneHTHOrO COCTOJIHHJI HenTyHHJI/2/ ,H cei'lac 

WHpOKO H3y'laiOTCJI COCTOJIHHJI 3neMeHTOB nepBOH nonOBHHLI 
aKTHHOH,U.Horo ceweicTBa. HecpaBHeHHO weHLWe aweeTc.& 
3KCnepaMeHTanLHbiX pa60T DO TJ!>KenLJM aKTHHOH,!J.aM BBH.U.Y 

Tpy,u.aocTei ax nony'leHHJ! H yweHLWaiOUUIXC.& c pocTOM 
aTowaoro HOMepa speMeH >KH3HH. HJy'leHa npe>K,ne acero 

cpaBHHTenLHaJI fCTOi'IHBOCTL 2+ -COCTOJIHHJI ~. BO,!J.HbiX paCT· 
aopax KOTopoe o6aapy>KeHo y>Ke y Cf , a y 3neweHTa 102 

• +!3' 
oao ,u.a>Ke ycToi'IHBee cocTOJIHHJI 3 ' .HMeiOTCJI yKaJaHHJI 
aa cymecTBOBaaae Md+ B >KecTxax aoccTaHOBHTenLHLIX 

ycnoBH.&X B Heso,u.aoi cpe,u.e I 4•5/. 0TxnoaeHH.& OT "cyporo 
naHTaHOH,!J.HOrO /HnH aKTHHOH,!J.HOro/" xapaKTepa 3neMeHTOB 

4f H 5f COOTBeTCTBeHHO npOJIBnJIIOTC.& H B CBOHCTBaX neT7· 
qecTH MeTannos /T.e. B weTannaqecxoi aaneHTHOCTH 16 I 
a o6aapy>KHBaiOT JaMe'laTenLHYIO Koppen•naro c ycToiqa
socTLIO OKHcnaTenLHbiX cQI:TOJIHHi. B qacTHOCTH, Sm , Eu, 
'I'm H YbaaMHoro 6onee neTy'IH, 11ew ocTanLHble naaTaHOH.U.bl, 
H TaxHM >Ke o6pa3oM Be,u.yT ce6• Cf H Fm /7 • 8/ no cpasaeHHIO 

c .Ac,Cm H Bk. 3TH ,u.aHHble O'leHL neHHbl .nn• TeopeTH'Iecxoi 
XHMHH. llonyxonH'IeCTBeHHOe BX 06bJICHeHHe OCHOBMBaiOT 
Ha CODOCTaBneHHH 3HeprHH npOMOTHPOBaHHJI OCHOBHOrO 
COCTOJIHBJI CB060,!J.Hb1X aTOMOB B BaneHTHOe COCTOIHHe E. 
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IJpOMOTHpOBaHHe 06blqHO Tpe6yeT nepeXO,IJ,a f 
:ineKTpOHa Ha d ypoBeHL 6onee BbiCOKOH o6onoqKH /5, 9-l2( 

)J.nH nauTaHOH.IJ.OB H ,IJ,nH aKTHHOH.IJ.OB .IJ.O KIOPHH 3HaqeHHH E 
y:>Ke TOqHo H3BeCTHLI H3 OnTHqecKHX cneKTpOB / 121IJo3TOMY, 

B CBOIO oqepe,IJ,L, ,IJ,aHHLie 0 XHMHqecKHX CBOHCTBaX TH:>KenLIX 

aKTHHOH,IJ,OB MOryT 6LITL HCnOnL30BaHLI ,IJ,nH CY:>K,IJ,eHHH 

o CTPYKType ux aTOMOB H ,IJ,nH npe,IJ,cKa3aHHH ,IJ,pyrux 

CBOHCTB. 

MLI 3aHHTepecooanHcL H3yqeuueM neTyqecTH caMLIX 

TH:>KenbiX aKTHHOH,IJ,OB H HX COe,IJ,HHeHHH. B CBOHX npe:>KHHX 

pa6oTaX no COe,IJ,HHeHHHM TpaHCaKTHHOH,IJ,OB/ 1 3-15~LI ,IJ,OKa-

3anH, qTO MO:>KHO C03,IJ,aTL 3KCnpeCCHLie MeTO,IJ,HKH H3Mepe

HHH neTyqecTH H TaKHM o6pa3oM npeo,IJ,oneTL TPY.IJ.HOCTH, 

o6ycnoBneHHble ManLIMH BpeMeHaMH :>KH3HH CaMbiX TH:>Ke

nLIX 3neMeHTOB. KpoMe Toro, ,IJ,nH H3BeCTHLIX 3neMeHTOB 

y,IJ,anocL noKa3aTL, qTo "MHKponeTyqecTL" /T.e. ucnapeuue 

e,IJ,HHHqHbiX aTOMOB H MOneKyn, HnH :>Ke ,IJ,ecop6I.J;HH HX C 

nooepxuocTH/ xoporno KoppenupyeT c "MaKponeTyqecTLIO", 

T .e. C xapaKTepHCTHKaMH qucTLIX 4Ja3 COOTBeTCTBYIOJ.UHX 

BeJ.UeCTB /3HTanLnHH Cy6nHMai.J;HH, TeMnepaTypa KHneHHH 

H T .n./. TaKHM o6pa30M MO:>KHO ou;eHHBa TL nocne,IJ,HHe 

BenHqHHbl H3 pe3ynLTaTOB OnbiTOB C e,IJ,HHHqHbiMH aTOMa
MH/16-18/. 

B uacToHmeB: pa6oTe H3naraeTCH 3KCnepuMeHTanLHbiH 

nO,IJ,XO,IJ, K H3yqeHHIO neTyqecTH MeH,IJ,eneBHH H ero COe,IJ,H

HeHHH H npHBO,IJ,HTCH pe3ynLTaTLI nepBLIX OnLITOB. 

0 no/ly\leHUU 
256

Md 

)1.0 HaCTOHJ.Uero BpeMeHH ,IJ,nH XHMHqeCKOrO H3yqeHHH 

HCnOnL30BanCH TOnLKO H30TOn 2~Md /H30TOnbl C Mac

CaMH 257 H 258 6onee ,IJ,OnrO:>KHBYJ.UHe, HO HX CHHTe3 

npe,IJ,cTaBnHeT oqeuL TPY.IJ.HYIO 3a,IJ,aqy I. 256Md HMeeT 

nepHO.IJ. nonypacna,IJ,a 1,3 'l, B 90o/o cnyqaeB ucnLITLIBaeT 

K-3axoaT /B 10o/o- a -pacna,IJ,/ 119 •20/npeopamaHcL B 256 Fm. 
Ilocne,IJ,HHH HMeeT nepHO.IJ. nonypacna,IJ,a 2,63 'l /92o/o -

c:nouTauuoe ,IJ,eneuue, 8o/o - anL<l>a- pacna.IJ./ / 21/.PerHcTpau;uro 
2 56 Md o6Liquo Be,IJ,yT no 2 56 Fm . 
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AMepHKaHCKHe aBTOPbl npHMeHHnH npu H3yqeuuu MeH,IJ,e

neBHH ,IJ,nH CHHTe 3a peaKUHIO 253Es (a, n) 2 56 Md. IIpeHMY

J.UeCTBOM 3TOrO cnoco6a HBnHeTCH BLICOKHH BbiXO,IJ,: 34J4JeK

THBHOe ceqeuue peaKUHH .IJ.OCTHraeT 10-27 
eM 2 I npu E a= 

30 - 42 M3B/ / 19/, H BCne,IJ,CTBHe 3TOrO npH TOKe a -qaCTHU 
253 2 

10 MKA H Tonmuue MHrneHH B uecKonLKO MKZ Es I eM 

nonyqaeTCH OKOnO MHnnHOHa aTOMOB 256 Md B 

qac. 3HeprHH OT,IJ,aqu ,IJ,OCTaTOqHa ,IJ,nH Bbi6HBaHHH aTOMOB 
256M d H3 CTOnL TOHKOrO CnOH, qTO HCnOnL3yeTCH ,IJ,nH 

OT,IJ,eneHHH npo,IJ,yKTa OT MaTepuana MHllieHH. 0,IJ,HaKO a -
aKTHBHLIH 253Es HMeeT nepHO.IJ. nonypacna,IJ,a ocero 20 ,IJ,Heii:, 

u ,IJ,nH ocymecToneHHH ,IJ,onroopeMeHHOH nporpaMMhi H3yqeHHH 

MeH,IJ,eneBHH npHXO,IJ,HTCH MHOrOKpaTHO roTOBHTh 3TY 

BLICOKOaKT8BHYIO MHllieHL /0,5 Ku/10 MK2 
253Es /. 

B .IJ.Y6HeHCK8X XHM8qecK8X pa6oTax pauee /4,23/ucnonh-

30Banocb o6nyqeH8e TOnCTOH ypaHOBOH MHllieHH HOHaMH 
22

Ne C MaKCHManhHO ,IJ,OCT8:>K8MOH Ha yCKOpHTene Y- 300 

3Heprueii: 176 M3B. PeaKu;8H 238 U( 22 Ne,p 3nt 56 Md HMeeT 

34>4JeKTHBHoe ceqeuue oKono 10-33 eM 2 np8 EN e = 130 -

- 145 M3B1 241. PeanhHbiH BbiXO.IJ. np8 MaKCHManhHOM 
TOKe 2 2Ne 4+ Ha BHyTpeHHeM nyqKe Y- 300 / oKono 

50 MKA/ ,IJ,OCTuraeT ThicHqu aTOMOB 256Md B qac. 3ToT 

cnoco6 Tpe6yeT npe,IJ,oap8TenLHoro XHM8qecKoro H3Bneqe

H8H MeH,IJ,eneB8H 83 o6nyqeHHOH MHllieH8 C ee pa3pyrneHHeM, 

npuqeM 3aMeHa M8llieH8 Ha BHyTpeHHeM nyqKe np8BO,IJ,HT 

K noTepHM YCKOp8TenLHOrO BpeMeHH. 

BMeCTe C TeM B He,IJ,aBHHX OnbiTaX no C8HTe3y 
26

°Ku npH 

o6nyqeH88 249Bk 80HaM8 
15N /3Hepr8H 80-90 M3B/, Bhi

nonueHHhiX B )J.y6ue 1251 8 B liepKn8 126 ~ 6bmo 3aMeqeuo, 

qTo KaK O,IJ,8H 83 "no6oqHhiX npo,IJ,yKTOB" o6nyqeHHH o6pa-

3yeTCH 256Md C 3<lJ4JeKT8BHLIM ceqeH8eM nopH,IJ,Ka 

10 - 31 
eM 

2• IIonaraH, qTo o6pa3oaauue 256Md BPH.IJ. nu cne

U84J8qHo ,IJ,nH ,IJ,auuoii: 6oM6ap,IJ,8pyromeii: qacT8Ubl, Mhi o6ny

qan8 249Bk TaK:>Ke ,IJ,pyr8M8 TH:>KenhiMH 80HaMH. Mbl HaUinH 

/eM. H8:>Ke/, qTo np8 o6nyqeHH8 249Bk uouaMH 
22 

Ne c 

3Hepr8eii: 123 M3B 34><l>eKTHBHOe ceqeu8e peaKI.J;H8 o6pa3o

BaH8H 25~1d paauo npuMepuo 3·10-30 cM 2 • Tor,IJ,a np8TOKe 

HOHOB 2 2 Ne B 10 12 / c , qTo npe,IJ,cTaBnHeT cTaH,IJ,apTHOe 

3Haqeuue ,IJ,nH BhiBe,IJ,euuoro nyqKa Y-300, u Tomu;uue 

MHllieH8 500 MKZ 249 Bk I eM 2 /npu 3TOM 66nhrnaH qacTL 

aTOMOB OT,IJ,aqu BblneTaeT 83 MHllieH8/ MO:>KHO nonyqaTL 
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~eCHTKH ThlCflq aTOMOB 256Md B qac. 3TOT CTIOC06 nony

qeHHH 256 Md nHWeH He~OCTaTKOB ~pyrHX ~BYX CTIOC060B, 

YTIOMHHYThiX BhiWe. 

0CYl/l€C1/16/I€HUe CUH111€3a U U3MepeHU€ 
QI(1/IU6HOC1/IU 25 fMd 

MuweHh npe~cTaBnHna co6oH: cnoH: OKHCH 6epKnHH 

TOnii.(HHOH 150 MK2/CM 2 , HaHeCeHHhiH B BH~e TIHTHa ~ua
MeTpOM 8 MM Ha THTaHOBYIO /7 MK/ HnH 30nOTYIO /5 MK/ 
4Jonhry, KOTOpaH 3a)KHManach ~nH OTBO~a Tenna B MC~HYIO 

"KaCCeTy", oxna)K~aeMyiO TipOTOqHOH BO~OH. )J,nH CHH)KCHHH 

3HeprHH nyqKa OT HaqanhHhlX 176 AI3B ~o HY)I(Horo 3Ha

qeHHH HCTIOnh30BanHCh aniOMHHHCBhiC TOpM03HhiC 4JonhrH. 

ATOMhl OT~aqu BfiHBanHCh B "c6opHHK" - aniOMHHHCBYIO 

4Jonhry TOni.QHHOH 5 MK, pa3MCIUCHHYIO Ha paCCTOHHHH 

5 MM OT MHWeHH. HHTCHCHBHOCTh nyqKa HOHOB HenpephiBHO 

H3MepHnaCh QHnHH~pOM <l>apa~eH. 

)J,nH H3MepeHHH CTIOHTaHHOrO ~eneHHH HCTIOnh30BanHCh 

npoToqHhie nponopuuoHanhHhie cqeTqHKH pa3MepaMH 18x 

x30x45 MM 3 C O~HOH HHThlO TIO OCR, pa6oTaiOIUHC Ha 

cMecu Ar c 5-10o/o CH 4 B KaqecTBe pafioqero ra3a. Ilpu 

TIOMeJUCHHH npenapaTa Ha BHyTpeHHIOIO CTeHKY cqeTqHKa 

3lPlPCKTHBHOCTh cqeTa COfihlTHH CTIOHTaHHOrO ~eneHHH co

CTaBnHna OKOnO 80q/o TipH npaKTHqecKH TIOnHOM OTCYTCTBHH 

lPOHa. 
Ha puc. 1 npuae~eHa KPHBaH pacna~a cnoHTaHHO ~enH-

. ~ 
6 

249Bk 22N JUHXCH aKTHBHOCTCH TipH 0 nyqeHHH HOHaMH e • 

B pe3ynLTaTe o6pa6oTKH 3TOH KPHBOH H ~pyrux aHanoruqHhiX 

~aHHhiX MeTO~OM HaHMCHhWHX KBa~paTOB Ha 3BM 

"MHHCK-32" fihinO Haif~eHO, qTo 3lPlPCKTHBHOe ceqeHHe o6-

pa30BaHHH 256 Fm TipHMO B H~epHOH peaKQHH COCTaBnHeT 

<10q/o OT BhiXO~a 256 Md. Il03TOMy, .ecnH BpeMH o6nyqeHHH 

3HaquTenhHO MeHLwe nepuo~a nonypacna~a 256 Md, MO)KHO 

nonyqa Th aecLMa qucTLie npenapa Thi 2 56Md ~nH xuMuqe

CKHX 3KCTiepHMeHTOB. 

3aMeTHM ei.Qe, qTo 
256 Fm o6pa3yeTCH TaK)Ke npu {3- -

pacna~e H30Mepa 256 mEs c T 'h = 7,6 tt. KpHBhie pacna~a 
Tipocne)KHBanHCh HaMH B HeKOTOphlX cnyqaHX Ha TipOTH)KCHHH 

6 
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~ 

uun. 
X>' 

200 

100 

50 

• • 
20L---~~--~-----L-----L----~~--~ 

o 2 4 6 1 1 o l1.4ac. 

Puc. 1. Pacnao cnoHmaHHo oeAJIUleilcJI aKTIIUBHocmu ;mottKu/ 
npu o6AytteHuu 24'13k+2~e. JJpeMJI o6AytteHUJI- 2,0 tt. CnAow
HaJI KpuaaJI - pacttem noc/le onpeoeAeHUJI napaMeTIIpo6 Me
moooM HQUM€HbWUX K6aOpatii06. 

HeCKOnhKHX cyToK; KOMTIOHCHTa C T 'h =7 ,6 'I He 6hina 

3aMeqeHa, qTo ~aeT ~nH 3~eKTHBHoro ceqeHHH o6pa3o

BaHHH 2 56 Es npe~en < 1 o-3 l CM 2 . 

HcnapeHue Md U3 xuoKozo /laHmaHa 

3KcnepuMeHThi npoao~unuch Ha ycTaHOBKe, cxeMaTu

qecKH H306pa)KCHHOH Ha puc. 2. B KBapu.eByiO Tpy6Ky 

BHyTpeHHHM ~HaMeTpOM 12 MM, BhJnO)KeHHYIO BHyTpH TaH

TanOBOH 4JonhroH:, no.naaancH renuH: co cKopoCThiO 

30 MA/MUH, npuqeM TexHuqecKHH ra3 oqumancH nponycKa

HHeM qepe3 cTpy)KKY MeTannuqecKoro U.HPKOHHH, Harpe

Tyro ,no 700°C. B THTaHOBhiH THrenh BHYTPCHHHM pa3MepOM 

0 6x3 MM noMei.Qanoch 50 MZ MeTannuqecKoro naHTaHa, 

MexaHuqecKH oqumeHHoro oT cnoH oKucna Henocpe.ncTBeH-
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~ .. He 

Puc. 2. CxeMa .:JKcnepuMeHmaAbHoii ycmaHoeKu: 1 - Keapije
ea.R mpy6Ka, 2 - zemmep /IIUPKOHuii/, 3 - mumaH06biU muzeAb, 
4 - cnau mepMonapbl, 5 - HazpeeameAb, 6 - maHmaA06Q.R 
(/JOAb2a. 
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HO nepe.u. HCUOJib30BaHHeM. CIO.IJ.a )Ke noMeJ.UaJICH amOMHHHe

BbiH c6opHHK /1 Mz/, co.u.ep)KamHii Md, a TaK)Ke Kyco'leK 

amOMHHHeBOH <lJonLrH /2 M2/., Ha KOTOpoii 6bin BbiUapeH 

a30THOKHCJibiH paCTBOp pa3JIH'IHbiX pa.IJ.HOaKTHBHbiX 3Jie

MeHTOB - OTMeT'IHKOB. THrenb noMemanH B Tpy6Ky H Ha

rpeBanH B Te'leHHe 10 HJIH 30 M UH .!J.O 1150 °C, npH 3TOM 

HCUapHBIIIHeCH npO.!J.YKTbl OCa)K.IJ.aJIHCb Ha TaHTaJIOBOH <lJonL
re, TeMnepaTypa KOTOpoii H3MeHHnaCb OT 1150 .!J.O 100°C. 

3aTeM tPOJILry BbiHHMaJIH H3 ne'IH, pa3pe3aJIH Ha HeCKOJibKO 

qacTeii no TeMnepaTypHLIM 30HaM H HeMe.u.neHHO noMemanH 

B C'leT'IHK CnOHTaHHOrO .u.eneHHH. llocne OKOH'IaHHH 3THX 

H3MepeHHii /KaK npaBHno, qepe3 cyTKH/ c noMOI.ULIO Ge (Li) 
.u.eTeKTopa y- H3Jiy'leHHH H Si(Au) .u.eTeKTopa a- H3ny'leHHH 

H3MepHnocL pacnpe.u.eneHHe PH.D.a 3neMeHTOB Ha TaHTano

aoii <lJonLre. TaK KaK H3MepeHHe OCTaTO'IHOrO KOJIH'Ie

'leCTBa Md B pacnnaae 3aTpy.u.HeHo, 'laCTL amoMHHHeBoro 

C60pHHKa noMemanH cpa3y B C'leT'IHK CnOHTaHHOrO .u.eneHHH 

H BLI'IHCnHnH KOJIH'IeCTBO nepepa6oTaHHoro Md H Fm no 

Ta6nHua 1 
CBolicTBa panHoaKTHBHoro H3Jiy'leHHg, HCUOJib30B8HHhle nng 

KOJIH'18CTB8HHOrO onpeneneHHg H30TOnOB 

J130TOn BHn a3ny- 3HeprHg H3nyqe- llpyrae JIHHHH 

'ieHag HHg (% Ha pac- B cneKTpe, non-

nan) TBepJKnaromae 

HneHTH¢HK8UHIO 

(% Ha pacnan) 

249Cf y, 388,2 K3B (70) 333,5 K3B ( 16) 
a 5,8 M3B (85) 

241Am y, 59,54 K3B ( 35,3) 
a 5,48 M3B (85) 

154Eu y 123,1 K3B (40,5) 248, K3B (6,6) 
169yb y 197,8 K3B ( 40) 177, K3B (22) 

110 K3B ( 18) 
139Ce y 165,85 K3B ( 81) 

9 



.Iii Bpem 

I ~ 

2 IO 

3. 30 

4. 30 

5. IO 

6. IO 

10 

'l'M.g!Jl! 2 

Oc!paaert 

181 
182 
183 
184 
'185 
1: 

18I 
182 
183 
184 

E 
181 
182 
183 
Ta4 
185 

E 

18I 
Ta2 
183 
184 
I: 

18I 
182 
'JB3 
'JB4 
'JB5 
£ 

'JBI 
'JB2 
183 
'JB4 
1: 

Ce 

% ocapepol ax'l'Q!IOCD 'Ji,lleHT.V.<jJ.C,,l(, 
C.~. aKT.V.BHOCTH 

Eu Yb Am CfaKTJIBHOCT 

28 32 
27 42 

5 
I2 

2 
I 

0 72 77 

9 33 
6 I3 

I3 9 

0 28 55 

26 66 
8 IO 

I6 
28 

0 78 76 

I2 37 
II 23 
36 I 

0 59 6I 

I8 39 
7 3 

3 

0 28 42 

26 52 
II I 

0 '37 53 

6 
I 

7 

2 

2 

5 

5 

6 

6 

3 

3 

I 

I 

30 
4I 

3 MO~eJIE..fiiDi 
2 OIIHT 

76 

33 
9 
4 MO,ll.eJibmdt 

OIIH'l' 

46 

srt13 
IsJ 

Fm (Md) 

Ii!93 Md, Fm 

79 106 

~~5 
:}45 

Fm (Md) 

6650 

26 6 

:} 33 
Fm (Md) 

I3 Md (Fm) 
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~ 
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COOTHOIIIeHHIO HaBe,D,eHHbiX y -aKTHBHOCTeH 3TOH qacTH H 

o6pa3n;a, no,D,Jie)Kamero xuMuqecKoH: o6pa6oTKe. 

B ma6A. 1 npuae,D,eHbi cao,D,Hbie ,D,aHHbie o6 H3nyqeuuu 

H30TOnOB, noBe,D,eHHe KOTOpbiX npOCJie)KHBaJIOCb B HaiiiHX 

3KCnepHMeHTaX • 

B npe,D,aapuTeJibHbiX MeTo,D,uqecKHX OIIbiTax 6biJIO ycTa

HOBJieHo, qTo pe,D,K03eMeJibHbie H aKTHHOH,D,Hbie MeTaJIJibl 

a,D,COpfiupyiOTCH H3 ra30BOH !}Ja3bl Ha noaepXHOCTH TaHTaJia 

H He .D.H!}J!}JyH,D,HPYIOT BrJiy6b; .D.H!}J!}Jy3HH Ha6JIIO,D,aJiaCb B CJiyqae 

HHKeJIH, KOTOpbiH TaK)Ke HCnbiTbiBaJICH ,D,JIH c6opa JieTyqux 

IIPO.D.YKTOB. Ha THTaHe )Ke npu 1150°C HH O,D,HH H3 H3yqae

MbiX 3JieMeHTOB HC a,D,COpfiHpOBaJICH. 3THM H OIIpe,D,eJIHJICH 

Bbi60p MaTCpHaJia ,D,JIH THrJIH H !}JOJibrH ,D,JIH OCa)K,D,eHHH 

rrapoa. 

B ma6A. 2 rrpe,D,cTaaneHbi pe3yJibTaTbi BhlnonHeHHbiX 

uaMH orrbiTOB c Md, a TaK)Ke pe3yJibTaTbi ueKoTOPbiX Mo

,D,eJibHbiX OllbiTOB. 30Hbi OCa)K,D,eHHH Ha TaHTaJIOBOH !}JOJibre 

rrpouyMepoaaHbi B rropH,D,Ke yMeHbiiieHHH TeMnepa TYPbi. He

KOTOpoe pa3JIHqHe B ,D,aHHblX OnbiTaX ofiyCJIOBJieHO pa3JIHq

HblM IIOpH,D,KOM H3MepeHHH CIIOHTaHHOH aKTHBHOCTH, a TaK)Ke 

HeO,D,HHaKOBbiM TCMneparypHbiM pe)KHMOM. 

AHaJIH3 KpHBbiX pacrra,D,a CnOHTaHHO ,!(eJIHU{eHCH aKTHB

HOCTH noKa3aJI, qTo KaK Fm, TaK H Md ucnapHIOTCH H3 

pacnnaaa, rrpu 3TOM uuor,D,a y,D,aaanocb ua 6onee HH3KO

TeMrreparypuoH: qacru rauranoaoH: !}Jonbru co6paTh 6o'nbiiiee 

Konuqecrao Md, qeM Fm. 
Ha6JIIO,D,aeMbiH B 60JihiiiHHCTBe cnyqaea BTopoi! nHK Eu, 

B03MO)KHO, ofiyCJIOBJieH o6pa30BaHHeM JieTyqero HH3IIIero 
OKHCJia /29/, 

llpoBe,D,eHHbie OllbiTbl 1103BOJIHIOT C,D,eJiaTb CJie,D,yiOU{He 

BblBO,D,bi: 

1. AKTHHOH,D,bl H JiaHTaHOH,D,bl no 3$!}JCKTHBHOCTH HCnape

HHH H3 )KH.IJ.Koro La(Al) o6pa3yiOT cne.D.YIOIUHH PH.D.: 

Md, Fm ~ Yb ~ Cf ~ Eu » Am» Ce. 

llpu 3TOM 3a 30 MUH H3 50 M2 pacnnaaa La(Al) yne-

ryquaaeTcH 6oJibiiiaH qacTb Md , Fm, Yb, Cf , Eu, a Ce ue 

HCIIapHeTCH BOBCe. 3TO rOBOpHT, CKOpee BCero, 0 COOT

HOIIIeHHH ,D,aBJieHHH rrapoB 3THX 3JieMeHTOB, nOCKOJibKy no 

3uaqeHHHM 3HTaJibiiHH cy6nuMan;uu ouu o6pa3yror PH.D. 111 •27 ~ 
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Md < Fm < Yb < Eu < Cf « Am« Ce. 

Xon1, B03MO)f(HO, HrpaeT ponh H pa3llH'IHaH CKOpOCTh .n;uclxby-
3HH B )f(H.IJ;KOM La(Al). 

2. Ilo "neTyl..ICCTH" /no BCllHl..IHHC o6paTHOH TCMIIepa
Typhl OCa)f(,li;CHHH/ Ha TaHTane aKTHHOH,ll;hl H JlaHTaHOH,ll;hl 
pacrronaraiOTCJI B cne,n;yiOI.I.\CM rropH.n;Ke: 

- Eu I "' Md ::: Fm > Cf"' Yb .. Eu II » Am . 

Cf, Yb u Eu a.n;cop6upyiOTCH ua TaHTane rrpu 1150 °C o6paTu
MO, a Am- ueo6paTnMo. Md,Fm HMCIOT cy~ecTBCHHO 6onee 
HH3KYIO TCMIICpaTypy OCa)f(,li;CHHH Ha TaHTane,l..leMAm H Cf. 

ABTOPhl rrpuuocHT rny6oKyiO 6naro.n;apuoCTh aKa.n;eMHKY 
r .H.<l>nepoBy 3a IIOCTaHOBKY TCMhl U IIOCTOHHHYIO IIO,ll;,li;Cp)f(
KY .n;auuoH: pa6oThi. MLI rrpH3Ha TenhHhi B .H.KocHKOBY u 
ID.C.KopoTKnuy 3a H3roToBneuue QnKnoTpoHHhiX MnmeueH: 
H )1.. B .IleTpOBY 3a IIOMO~h B IlpOBC,li;CHHH 3KCIICpHMCHTOB. 
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