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Ycnex ~ccneAOBaH~~ pacnaAa KOpOTKO~~By~~X paA~OHyKn~AOB 
8 3Ha4~TenbHO~ Mepe onpeAenHeTCH 6~CTpOTO~ ~ ceneKT~BHOCTb~ 
MeTOAOB, KOTOpble ~cnonb3Y~TCH AnH BbiAeneH~H ~ pa3AeneH~H 3ne
MeHTOe1 1-4 1 . Ha~6onee 6~cTpoe nony4eH~e paA~OHyKn~AOB, YAaneH
HbiX oT nonocbl f3 -cTa6~nbHOCT~, ocy~ecTBnHeTCH Ha ISOL* -ycTa·
HOBKax151, pa6oTa~~~x e HellpepbiBHOM pe~~Me Ha He~ TpoHax ~3 
HAePH~X peaKTopoe ~n~ Ha ny4Kax ycKopeHH~x 3apH~eHH~x 4acT~~. 
B~coKoTeMnepaTypH~e MeTOA~. ~cnonb3y~~~ecH e TaK~x ycTaHOBKax, 
n03BOnH~T He TOnbKO 6~cTp0 B~AenHTb npOAYKT~ HAePH~X peaK~~~ 
~3 M~WeHe~, HO ~ npOBOA~Tb ~X 4aCT~4HOe X~M~4eCKOe pa3AeneH~e 

Ha BCeX CTaA~HX nony4eH~H MOH0~30TOnH~X paA~OaKT~BH~X npena
paTOB, a ~MeHHO: 

a/ e ee~ecTee M~WeH~ ~n~ e ynaen~eaTene (catcher) 3a c4eT 
pa3n~4~H 8 CKOPOCTHX A~$$y3~~ ~n~ 3a C4eT ~3MeHeH~H ycnoe~~. 
np~BOAH~~X K o6pa30BaH~~ TeX ~n~ ~H~X neTy4~X COeA~HeH~~; 

6/ np~ TpaHCnOpT~pOBKe npOAYKTOB HAePH~X peaK~~~ OT M~WeH~ 

AO ~OHHOrO ~CT04H~Ka 3a C4eT pa3n~4~H 8 aACOp6~~~ ~n~ XeMCOp6-
~~~; 

B/ 8 ~OHH~X ~CT04H~KaX pa3n~4HOrO T~na 3a C4eT ~3MeHeH~H 
ycnOB~~ ~OH~3a~~~ aTOMOB ~n~ X~M~4eCK~X COeA~HeH~~; 

r/ Ha KonneKTOpe Macc-cenapaTopa aa c4eT paan~4~H e HeKo
TOp~x $~3~KQ-X~M~4eCK~X CBO~CTBaX ~MnnaHT~pOBaHH~X ~306ap. 

~CnOnb30BaH~~ MeTOAOB, OCHOBaHH~X Ha 3$$eKTaX,KOTOp~e yKa-
3aH~ 8 nepB~X Tpex nyHKTaX, nOCBH~eHO AOCTaT04HO 60nbWOe KQ
n~4eCTBO pa6oT, Hanp~Mep , 16 - 16 1 , e TO ~e epeMH ~aeecTHbl ecero 
n~wb ABe ycnewHbiX nonbiTK~ pa3AeneH~H ~ao6ap, nocTyna~~~x Ha 
KOnneKTOP ISOL -ycTaHOBOK. rpaneHr~ccep ~ PyACTaM 1 17 1 on~can~ 
TepMocenapaTop AnH B~AeneH~H ~3oTonoe ~oAa, a XopHcxe ~ AP / 18/ 
anpo6~poean~ npocTo~ MeTOA pa3AeneH~H Hg -Pt ·· ~3o6ap Ha Harpe· 
T~X 30nOT~X $Onbrax. 

B AaHHO~ pa6oTe 6~na npeAnP~HHTa non~TKa . npoeecT~ HeKOTop~e 

6~cTp~e x~M~4ecK~e pa3AeneH~H Ha KonneKTope Macc-cenapaTopa, 
~cnonb3YH paan~4~e e aAcop6~~~ aneMeHTOB Ha HarpeT~x noeepx
HOCTHX MeTannoe. 0CHOBaH~eM AnH 3TO~ nonbiTK~ HB~nocb 06Hapy
~eHHOe HaM~ paHee Cy~eCTBeHHOe pa3n~4~e BpeMeH ~~3H~ HeKOTOp~X 
naHTaH~AOB Ha noeepXHOCT~ TaHTana np~ B~COK~X TeMnepaTypax119( 
3TO pa3n~4~e aACOp6~~0HHOrO B3a~MOAe~CTB~H ~cnonb30BanOCb HaM~ 

* ISOL - Isotope Separator on-line. 
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An~ TepMOXpOMaTorpa$~4eCKOrO pa3AeneH~~ naHTaH~AOB B BaKyyMe. 
6~na npeAnOmeHa TaKme C~CTeMa M~WeHb - ~OHH~H ~CT04H~K AnR 
nony4eH~~ OH-naHH ~3oTonoe Ba , Eu ~ Yb 19 / . 

I. 3KCnEP~HEHTAnbHAR 4ACTb 

Pa6oTa npoeoA~nacb c paA~oHyKn~AaM~, HeKoTop~e xapaKTep~
CT~K~ pacnaAa KOTOpbiX npeACTaBneHbl B ma6.flU'/1e. 3T~ HyKn~A~ 

B COCTO~H~~. CB060AHOM OT HOC~Ten~, nony4an~Cb np~ 6oM6apA~
pOBKe MeTann~4ecK~x M~WeHeH I Zr , Mo , Hf , Ta ~ U I npoToHa
M~ c 3Hepr~eH 660 H3B Ha c~HXP04~KnOTpoHe O~R~. ~3 ypaHOBOH 
M~WeH~ Heo6xoA~Mble An~ ~ccneAOBaH~~ 3neMeHTbl I Ba , L a , Ra , 
Ac ~ Th I B~Aen~n~cb c ~cnonb30BaH~eM aH~OHoo6MeHHOH ~ Ka
T~OHoo6MeHHOH xpoMaTorpa$~~ ~ HaHoc~n~cb Ha TaHTanoey~ $0nb
ry. nony4eHHble TaK~M o6pa3oM npenapaTbl ~n~ o6ny4eHHble $OI1br~ 
TyronnaBK~x MeTannos I Zr , Hf , Mo, Ta I BBOA~n~cb a ~OHH~H ~c
T04H~K Macc-cenapaTopa / 21-231. KonneKTopoM cnym~n~. KaK npa
e~no, HeCKOnbKO MeTann~4eCKIIX TaHTanOBbiX $Onbr ITOnl!I~HOH 
5-15 MKM ~ pa3MepOM 40x5 MM ~amAa~l, KOTOp~e yKpenn~n~Cb Ta
K~M o6pa30M, 4T06bi ~OHbl pa3n~4HbiX paA~OaKT~BHbiX 3neMeHTOB, 
YCKOpeHH~e AO 3Hepr~~ 45 K39, BHeAP~n~Cb B 4eHTpanbHy~ 4aCTb 
¢onbr noA yrnoM - 30° K ~x noeepxHocT~. An~ paeHoMepHoro pac
npeAeneH~~ ~ccneAyeMbiX paA~OHyKn~AOB no seeM $OnbraM ny4oK 
~oHoe MHoroKpaTHO nepeMel!lanc~ np~ Macc-cenap~poeaH~~ nepeMeH
HbiM noH~meH~eM ~ noBbiWeH~eM MarH~THOro non~. nocne OKOH4a
H~~ Macc-cenap~poeaH~~ KonneKTOPHble $onbr~ aHan~3~poean~cb 
Ha raMMa-cneKTpoMeTpe c Ge(Li) -AeTeKTOPOM An~ onpeAeneH~~ co
AepmaH~~ ~MnnaHT~poeaHHblx a H~X ~3oTonoe. 

06pa60TKa raMMa-cneKTpOB npOBOA~nacb Ha 3BH "H~HCK-2 11 
c ~cnonb3oeaH~eM nporpaMM KATOK 124 1 ~ 3nOC-1 125 : ow~6Ka onpeAe
neH~~ COAepmaH~~ ~MnnaHT~poeaHH~x paA~OHyKn~AOB He npee~wana 
10% o $on bra C ~3 BeCTHbiM COAepmaH~eM paA~OHyKn~AOB yKpenn~nac b 
Ha cne4~anbHOM WTOKe, BBOA~nacb 4epe3 wn~3 B BaKyyMHy~ KaMepy 
~ Harpeeanacb AO 10G0 °-2000° K nponycKaH~eM 4epe3 Hee nocTO~HHo
ro TOKa.BaKyyM a KaMepe 6~n -10-6 Top.TeMnepaTypa 4eHTpanbHOH 
4acT~ ¢onbr~, COAepmal!leH paA~OHYKn~Abl, ~3Mep~nacb M~Kpon~po
MeTpOM CpaBHeH~~ 4epe3 KBap4eeoe OKHO B CTeHKe KaMep~. 0w~6Ka 
onpeAeneH~~ TeMnepaTyp~ cocTaan~na 20 °C. HarpeeaH~e npoAonma
nocb 180 c, np~4eM TeMnepaTypa AOCT~rana ycTOH4~eoro 3Ha4eH~~ 
4epe3 2-3 c nocne BKn~4eH~~ TOKa. nocne OKOH4aH~~ HarpeeaH~~ 
WTOK C $OnbrOH ~3BneKanc~ ~3 KaMepbi ~ BHOBb npOBOA~nc~ raMMa
cneKTPOMeTp~4eCK~H aHan~3 paA~OaKT~BHOCT~, OCTaeweHC~ Ha $Onb
re. 
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Ta6.1lU110-

HeKoTop~e xapaKTep~CT~K~ pacnaAa paA~OHyKn~AOB 120 ( KOTOp~e 
~cnonb3oean~cb a ~ccneAoeaH~~x TepM~4eCKOH Aecop64~~ 
~MnnaHT~pOBaHH~X 3neMeHTOB 

ll8PBOA aaeprBll / --KB-aBTOB ,-- K3B 
PaA!OBT&nBA nonzpacnaAa BHT8BCBBHOCTh,% H6 pacD6A 

83Rb 83,0 AB. 520,4(47,0),529,6(30,4),552,6(16,6) 

84Rb 33,0 ABo 881,5(75,3) 

82Sr(82Rb) 11 25,0 AHo 776,8(13,8) 

85sr 64,5 ABo 514,0(99,3) 

87lllsr 2,84 AHo 388,4(83,0) 

86y 

87y 

87llly 

BBy 
86zr 

88zr 

89zr(89mylw 

I ?Ss,. c1 28Ce)w 

13IBn 

1408,. 

140L,. 

1455,. 

117Eu 
146Gd 

I49Gd 

I66.,.m 

I67'l'm 

I 61iY b 

Ili9Yb 

lfi9Lu 

I71Lu 

172Lu 

173Lu 

2?.3R8 (219Rn)w 

225Ac( 22 1Fr~13Bi ) w 

?.2?Th 

14,6 qac 

80,0 'lac 

14,0 qac 

107,0 ABo 

16,5 'laO 

85,0 AH. 

78,4 qac 

2 1 43 AH• 

II ,5 AHo 

12,8 AH. 

40,3 qac 

340,0 AH• 

2? ,0 AH. 

50,0 AH. 

9 0 5 AH• 

7 1 7 'laC 

9 1 25 ).IH, 

58 ,0 qac 

31,8 AHo 

34 ,0 'lac 

8,3 ).I Ho 

6,7 AHo 

1 1 37 rOA 

11,4 AH• 

10,0 r.H. 

18,5 AHo 

443,1(16,9),627,7(32,6),1076,6(82,5) 

484,7(96,0) 

381,0(74,0) 

898,0(93,0),1836,1(99,4) 

243,0(96,1) 

392,8(97,0) 

909,1(99,0) 

44:1,2(35,0) 

216 10(21 1 0),37:1,2(I3,0) 1 496,3(4I,3) 

162,9(6,2),304,8(4,5),517,4( 23 ,8) 

328,8(21,3)l487,0(45 1 7),815,8(23,6), 
1596(2(96!0 
61,4 !2,3 

12!,2(23,0),197,4(27,6) 1 677,6(12,2) 

I14 1 8(45,0),1I5,6(45,0),T54,7(38,0) 

149,0(55,0),299,0(26,0),346,0(20,0) 

B0 16(27,0) 1 IA4,4(24,0),215,8(8,0), 
780,0(26,0} 
207,8(42,0) 

82,0(17,0) 

I10,0(18,0),130,7(II,O),I77,0(22,0), 
!97,8(40 10),307,5(10,0) 
19! ,5(24,0),960,3(26,0) 

667,6(15,0),739,8(68,0) 

18I,5( 2 I 1 8),900,7(3I,5),I093,6(69,7) 

272,0(26,4) 

144,4(3,2) 1 154,3(5,6),269,6(13,6), 
324,1(4,0) 
99,7(2,I),2I6,0(I,0),218,0(I2,5), 
440,0(26,0) 

236 10(10,4),256,2(6,0),299 08(!,9), 
329,7(2,4) 

* ~AeHT~$~Ka4~~ ~ aHan~3 npoeoA~n~cb no raMMa-~3ny4eH~~ 
A04epH~X ~30TOnOB, yKa3aHH~X 8 CK06KaX. 
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PE3YnbTAT~ H 06CY*AEHHE 

nony4eHHble pe3yJlbTaTbl npeACTaBJleHbl Ha puc .l-6, B BepxHe~ 
4aCT~ KOTOpblX noKa3aHbl OCTaBW~eCH AOJl~ / %/ 3JleMeHTOB, ~MnJlaH
T~pOBaHHblX B KOJlJleKTOp, noc11e erO HarpeBaH~H B Te4eH~e 180 C 
np~ 3aAaHHO~ TeMnepaType, a B H~mHe~ 4acT~ p~cyHKOB AaHbl co
OTHOWeH~H OCTaBW~XCH nocne HarpeBaH~H AOJle~ COOTBeTCTBy~~~X 

3JleMeHTOB. Puc,] nOKa3biBaeT, 4TO np~ Ha rpeBaH~~ KOJlJleKTOPHbiX 
$Onbr ~3 TaHTana AO 1500-1700 K YAaeTcH 04~CT~Tb npenapaT ~3o
TOnoe ~TTP~H OT ~3o6apHbiX np~Mece~ Sr ~ Rb , np~4eM $aKTOp pa3-
AeneH~H ~TTp~H ~ CTpOH~~H AOCT~raeT 30. np~ OTCYTCTB~~ B ~OH
HOM ny4Ke ~OHOB ~TTP~H MOmeT 6b1Tb npo~3BeAeHa 04~CTKa ~30TO
nOB Sr OT Rb /1300-1400 K/. TaKo~ cnoco6 04~CTK~ Y ~11~ & 
npeACTaBnHeTCH YA06HblM ~ none3HblM, TaK KaK np~ ~cnonb30BaH~~ 

~OHHOrO ~CT04H~Ka noeepXHOCTHO-~OH~3a~~OHHOrO T~nai !O ~OHHbl~ 
ny4oK o6ora~eH nerKoneTy4~M~ ~ xopowo ~oH~3yeMbiM~ 3JleMeHTaM~, 
Hanp~Mep py6~A~eM,,~ AllH nony4eH~H 4~CTbiX npenapaTOB Y ~ Sr 
Kpa~He He06XOA~Ma 04~CTKa OT Hero. 

Puc.2 AeMoHcTp~pyeT B03MomHOCTb 04~CTK~ ~30Tonoe Zr oT ~3o-
6ap y np~ ~CnOJlb30BaH~~ KOJlJleKTOpa ~3 MeTaJ1Jl~4eCKOro ~~pKOH~H, 
HarpeTOrO BblWe 1300 K. $aKTOP pa3Ae11eH~H MOmeT AOCT~raTb 10 3. 
CneAyeT o6paT~Tb BH~MaH~e Ha To, 4TO ~cnonb30BaH~e ~~pKOH~H 
BMeCTO TaHTaJla B Ka4eCTBe KOJlJleKTOpa np~BOA~T K Cy~eCTBeHHOMy 
cH~meH~~ pa6o4~x TeMnepaTyp. TaK, TeMnepaTypbl 50%-Horo YAane
H~H ~TTP~H ~3 Ta-~ Zr -KonneKTopoe 3a 180 c paBHbl cooTeeTCTBeH
HO 1700 ~ 1200 K. 

Puc.3 ~ 4 noKa3biBa~T B03MOmHOCTb npOBeAeH~H pa3AeJleH~~ He
KOTOpblX peAK03eMeJlbHblX 3JleMeHTOB, 4TO npeACTaBJlHeT npaKT~4ec
K~~ ~HTepec AJlH ~CnOJlb30BaH~H COBMeCTHO C MeTOAOM nOJly4eH~H 

~3o6ap peAK03eMeJlbHblX 3JleMeHTOB ~3 TaHTaJlOBO~ M~WeH~, HaXOAH
~e~CH Henocpe~CTBeHHO B ~OHHOM ~CT04H~Ke nOBepXHOCTHO-~OH~3a
~~OHHOrO T~na 221. 

AHanor~4HblM nyTeM MomeT 6blTb AOCT~rHyTa 04~CTKa La oT Ba 
/puc.5/, a TaKme Th ~ Ac OT Ra /puc.6/, np~4eM cneAyeT OTMe
T~Tb, 4TO Ac ~ Th BeAYT ce6H npaKT~4ecK~ OA~HaKoeo. 

Pe3yllbTaTbl BblnOJlHeHHblX ~CCJleAOBaH~A nocnym~Jl~ OCHOBO~ AllH 
pa3AeJleH~H KOPOTKOm~BY~~X HAePHbiX ~3o6ap Jl~Te~~H ~ ~TTep6~H 

c A=163 ~ A =165 B HAepHo-cneKTpocKon~4ecK~x o$$-na~H-3Kcnep~
MeHTax Ha ny4Ke npoTOHOB c~Hxpo~~KJlOTpOHa OH~H. HMnnaHTa~~H 

~OHOB JlaHTaH~AOB, nOJly4aeMbiX no / 22/ , npOBOA~JlaCb B Te4eH~e 
3-5 M~H /epeMH Macc-cenap~poeaH~H/ B HarpeTy~ AO 1700 K TaH
Tanoey~ $0Jlbry. nocne OKOH4aH~H Macc-cenap~poBaH~H KOJlJleKTOp
Hble $OnbrV1 ~3BJleKan~cb ~3 np~eMHO~ KaMepbl Macc-cenapaTopa 
~ npOBOA~Jl~Cb ~3MepeH~H y -cneKTpOB ~Jl~ cneKTpOB KOHBepc~OHHbiX 
3JleKTpOHOB. 06bl4HO B npenapaTax, nOJly4eHHbiX no MeTOA~Ke / 22/, 
Kpa~He TPYAHO ~CCJleAOBaTb pacnaA ~30TOnOB Jl~Te~~H BCJleACTB~e 
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Taro, 4TO CDAepmaHHe H30TOn08 Yb H Tm HaMHOro npe8~waeT CDAep
maHHe H3y4aeMoro H30TOna Lu /puc .7a H Bal. npH Hcnonb308aHHH 
me HarpeToro KonneKTopa nony4anHcb DTHOCHTenbHO 4HCT~e npena
paT~ niOTeliHfl /puc. 76 H 86/. CneAyeT OTMeTHTb, 4TO H3 ~1epeHHfl 
H3-3a He06XOAHMOCTH TpaHCnOPTHP08KH HCT04HHK08 Ha4HHanHCb 
cnyCTfl npHMepHO 5 MHH nocne OKOH4aHHfl Macc-cenapHp08aHHfl, TaK 
4TO AD Ha4ana H 80 8peMfl H3MepeHH~ ycne8anH HapacTH no l.leno4-

163 L 4,1 MHH 1 6~.b 11,0 MHH 163T 165L 11,6 MHH 
KaM u -r m H u ---'----
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Yb ' Tm AD4epHHe H3DTOnbl HTTep6Hfl. HecMOTPfl Ha 
3To, npH Hcnonb308aHHH npeAnomeHHOro MeTDAa YAanocb npo8eCT H 
ycnewHoe HccneA08aHHe pacnaAa Pf!Aa H30TOn08 niOTel.IHfl. npH8e-
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HOMEP KAHAAA 

Puc . 7. raMMa-cneKTpbl H3o6ap c A = 165, nony4eHHbiX no MeTOAHKe122 1 

H HMnnaHTHp08aHH~X; a - 8 06bi4Hbl~ KOnneKTOp H3 Al -<t>OnbrH 
H 6- 8 KonneKTop H3 T a -<t>onbrH, HarpeTo~ 80 8peMfl Macc-cena
PHPD8aHHfl AD 1700 K. 
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8 KonneKTDP H3 Ta -
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80 8peMfl Macc-cena
pHp08aHHfl AD 1700 K. 
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HOMEP KAHAAA 

AeHHble npHMepbl /puC. 7 H 8/ MOryT HnniOCTp~p08aTb nepcneKTH8-
HOCTb HCnOnb308aHHfl AaHHOrO MeTOAa He TOnbKO Ha !SOL -ycTaH08-
KaX, HO H Ha aHanorH4HbiX ycTaH08KaX H080rO nOKOneHHfl / 26 ~ C no
MO~biO KOTOp~x nony4aiOT H3D6apbl HnH e~e 6onee cnomH~e cMecM 
paAMOHyKnMA08. 
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Bee nony4eHH~e 3KcnepHMeHTanbH~e peaynbTaT~ yKaa~aa~T Ha 
TO, 4TO npo~eCC yneTy4HBaHH~ 3neMeHTOB, HMnnaHTHpOBaHH~X C 
3HeprHeH 45 K3B, aepo~THO, a 6onbWeH cTeneHH onpeAen~eTc~ Ae
cop6~HeH, HemenH AH$$y3HeH. 3TO oco6eHHO 4eTKO BHAHO H3 puc.]. 
AeHCTBHTenbHO, H3 AaHH~X pa6oT~ /27 ~ noca~~eHHOH H3Y4eHH~ AH$
$y3HH P~Aa 3neMeHTOB B TaHTane, cneAyeT, 4TO B o6naCTH TeMne
paTyp 1000-1700 K AOnH ocTaawHxc~ a TaHTane 3neMeHTOB Y , Sr 
H Rb, pacc4HTaHH~e no 3KCTpanonHpoaaHHbiM K03$$H~HeHTaM AH$$y-
3HH, AOnmH~ COOTHOCHTbC~ MemAY C060H KaK 1:400:100, 4TO ~BHO 
He KOppenHpyeT c AaHH~MH puc.l.C APYrOH CTOpOHbl, npo~ecc yne
TY4HBaHH~ HMnnaHTHpOBaHHbiX 3neMeHTOB He MOmeT paCCMaTpHBaT bC~ 
KaK 4HCTO AeCop6~HOHH~H, B npOTHBHOM cny4ae MOmHO 6~n0 6~ 
OmHAaTb cornaCHO pa6oTe1 19 / COOTHOWeHH~ OCTaTKOB Lu / Yb OKO
no 105. B AeHCTBHTenbHOCTH 3TO OTHOWeHHe AOCTHraeT TOnbKO 40 
/puc.3/.EcTeCTBeHHO, 4TO npH H3MeHeHHH 3HeprHH HMnnaHTa~HH 
BKnaA~ AH$$y3HH H AeCOp6~HH B npo~ecc yneTy4HBaHH~ 6YAYT H3-
MeH~TbC~. CneAyeT HanoMHHTb, 4TO cpeAH~~ rny6HHa npOHHKHoae
HH~ HOHOB C 3HeprHeH 45 K3B B TaHTan COCTaan~eT An~ Sr + H Yb+ 
/c y4eTOM TOro, 4TO HMnnaHTa~H~ npOBOAHnacb nOA yrnoM - 30° K no
aepXHOCTH/ COOTBeTCTBeHHO 90 H 35~ /2~YMeHbWeHHe 3HeprHH HM
nnaHTHpOBaHHbiX HOHOB AO eAHHH~ HnH AeC~TbiX AOneH K3B AaCT 
B03MOmHOCTb H3y4aTb TaKHM MeTOAOM npo~ecc Aecop6~HH B 6onee 
4HCTOM BHAe. 

Heo6XOAHMO nOA4epKHYTb HeomHAaHHOe An~ Hac npaKTH4eCKH non
HOe yneTy4HBaHHe npH 1900 K HMnnaHTHpOBaHH~X B TaHTan HTTpH~ 
H n~Te~H~ /puc .1 H 3/. no AaHHbiM HaWeH 6onee paHHeH pa60Tbl / 19 / 

npH 3TOH TeMnepaType yKa3aHH~e 3neMeHT~ HMe~T cpeAHHe apeMeHa 
mH3HH Ha TaHTane OKOnO 10 4 C H npaKTH4eCKH He AOn~H~ 6~nH 6~ 
yneTy4HBaTbC~ 3a BpeM~ 3KCnepHMeHTOB B AaHHOM HCCneAOBaHHH 
/180 c/. HaH6onee npaBAOnOA06H~M o6b~CHeH~eM 3Toro 3$$eKTa 
cneAyeT, BepO~THO, C4HTaTb pa3nH4He XHMH4eCKHX ~OpM peAK03e
MenbH~X 3neMeHTOB, C KOTOp~MH npOBOAHnHCb cpaBHHBaeM~e HCCne
AOBaHH~; B 4aCTHOCTH, peanbHO npeAnOnOmHTb, 4TO 3THMH ~OpMaMH 
B pa6oTd 19 16~nH OKHCn~, a B AaHHOM cny4ae - aTOM~ 3neMeHTOB. 
B~~cHeHH~ 3Toro eonpoca npeAnonaraeTc~ noca~THTb nocneAy~~He 
HCCneAOBaHH~. 

B aaKn~4eHHe aBTOP~ C4HTa~T ceoHM npH~THbiM AOnroM Bblpa3HTb 
6naroAaPHOCTb B.H.Co6oneey, A.M.Oaepoey, M.RxHMY, B.M.ropo~aH

KHHY H r .10. KopoaHHY a a nOMO~b' OKa3aHHY~ npH BblnOnHeHHH AaH
HOH pa6oT~, a TaKme P.YcMaHoey H 3.roHcy aa npeAOCTaaneHHe 
raMMa-cneKTpOB H cneKTpOB KOHBepCHOHH~X 3neKTpOHOB H306ap 
c A=163 H 165. 
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Bee nony4eHH~e 3Kcnep~MeHTanbH~e pe3ynbTaT~ yKa3~sa~T Ha 
TO, 4TO npO~eCC yneTy4~BaH~fl 3neMeHTOB, ~MnnaHT~pOBaHH~X C 
3Hepr~eH 45 K3B, sepoflTHO, s 6onbWeH cTeneH~ onpeAenfleTCfl Ae
cop6~~eH, He~en~ A~$$y3~eH. 3TO oco6eHHO 4eTKO B~AHO ~3 puc.l. 
AeHcTB~TenbHO, ~3 AaHH~x pa6oT~ /27 < nocsfl~eHHOH ~3y4eH~~ A~$
$Y3~~ PflAa 3neMeHTOB B TaHTane, cneAyeT, 4TO B o6nacT~ TeMne
paTyp 1000-1700 K AOn~ ocTasw~xcfl s TaHTane 3neMeHTOB Y , Sr 
~ Rb, pacc4~TaHH~e no 3KcTpanon~posaHHbiM K03$$~~~eHTaM A~$$y-
3~~. AOn~H~ COOTHOC~TbCfl Me~AY C060H KaK 1:400:100, 4TO flBHO 
He KOppen~pyeT c AaHH~M~ puc.l.C APYrOH CTOpOH~ , npo~ecc yne
TY4~BaH~fl ~MnnaHT~pOBaHHbiX 3neMeHTOB He MO~eT paccMaTp~BaT bCfl 
KaK 4~CTO AeCOp6~~0HH~H, B npOT~BHOM cny4ae MO~HO 6blnO 6~ 
O~~AaTb cornaCHO pa6oTe1 19 / COOTHOWeH~fl OCTaTKOB Lu / Yb OKO
no 105. B AeHCTB~TenbHOCT~ 3TO OTHOWeH~e AOCT~raeT TOnbKO 40 
/puc.J/.EcTeCTBeHHO, 4TO np~ ~3MeHeH~~ 3Hepr~~ ~MnnaHTa~~~ 
BKnaA~ A~$$y3~~ ~ Aecop6~~~ s npo~ecc yneTy4~BaH~fl 6YAYT ~3-

MeHflTbCfl. CneAyeT HanoMH~Tb, 4TO cpeAHflfl rny6~Ha npoH~KHose

H~fl ~OHOB C 3Hepr~eH 45 K3B B TaHTan COCTaBnfleT Anfl Sr+ ~ Yb+ 
/c y4eTOM Toro, 4TO ~MnnaHTa~~fl npoBOA~nacb noA yrnoM - 30° K no
sepxHOCT~/ COOTBeTCTBeHHO 90 ~ 35~ /2~YMeHbWeH~e 3Hepr~~ ~M
nnaHT~pOBaHHbiX ~OHOB AO eA~H~~ ~n~ AeCflTbiX AOneH K3B AaCT 
B03MO~HOCTb ~3y4aTb TaK~M MeTOAOM npo~ecc Aecop6~~~ B 6onee 
4~CTOM B~Ae. 

Heo6xoA~Mo nOA4epKHyTb Heo~~AaHHOe AnA Hac npaKT~4ecK~ non
HOe yneTy4~BaH~e np~ 1900 K ~MnnaHT~posaHH~x s TaHTan ~TTP~fl 

~ n~Te~~fl /puc .1 ~ 3/. no AaHH~M HaWeH 6onee paHHeH pa60Tbl I 19 / 

np~ 3TOH TeMnepaType yKa3aHH~e 3neMeHT~ ~Me~T cpeAH~e speMeHa 
~~3H~ Ha TaHTane OKOnO 10 4 C ~ npaKT~4eCK~ He AOn~Hbl 6bln~ 6bl 
yneTy4~BaTbCfl 3a speMfl 3Kcnep~MeHTOB s AaHHOM ~ccneAOBaH~~ 
/180 c/. Ha~6onee npaBAOnOA06H~M o6bflCHeH~eM 3Toro 3$$eKTa 
cneAyeT, sepOflTHO, C4~TaTb pa3n~4~e X~M~4eCK~X $OpM peAK03e
MenbH~X 3neMeHTOB, C KOTOp~M~ npOBOA~n~Cb cpaBH~BaeM~e ~ccne
AOBaH~fl; B 4aCTHOCT~, peanbHO npeAnOnO~~Tb, 4TO 3T~M~ $OpMaM~ 
B pa6oTi 19 16~n~ OK~Cn~, a B AaHHOM cny4ae - aTOM~ 3neMeHTOB. 
B~flCHeH~~ 3Toro sonpoca npeAnonaraeTCfl nocBflT~Tb nocneAY~~~e 
~ccneAoBaH~fl. 

B 3aKn~4eH~e asTop~ C4~Ta~T cso~M np~flTH~M AOnroM s~pa3~Tb 
6naroAaPHOCTb B.H.Co6onesy, A.M.03eposy, M.Hx~My, B.M.ropo~aH

K~HY ~ f.IO.Kopos~HY 3a noMO~b, OKa3aHHY~ np~ BblnOnHeH~~ AaH
HOH pa6oT~, a TaK~e P.YcMaHosy ~ 3.foHcy 3a npeAOCTasneH~e 
raMMa-cneKTPOB ~ cneKTpOB KOHBepC~OHH~X 3neKTpOHOB ~3o6ap 
c A= 163 ~ 165. 
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