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PaHee coo6wanoc& o nepBhlX aKcnep~MeHTax no x~M~~ aneMeHT a 102 

lKOil~OT~ 51 x ) /11 ~ 8il8M8HT8 104 - Kyp'l8TOB~51 12 •3 1, B KOTOpb!X ~3Y'l8il8Cb 

8ACOp6u~51 11X xnop~AOB 113 ra30BOrO nOTOK8 H8 TBBpAbiX nOBepXHOCT51X. B bl-

p~AaM Tep6~51 , Kan~<jlopH~51 ~ <jlepM~51, c~n&Ho aacop6~pyeTC51. CneaoBaTen&-

HO, OH HeneTy'l ~ pe3KO 0Tili1'!88TC51 B 8 TOM OTHOWBH~~ OT Xil0p11AOB 104 8il8-

M8HT 8 11 ra¢H~51 , KOTOphle H8CTOilbKO neTy'l~, 'ITO np~ YK838HHOA TeMnepaTy-

pe npaKT~'!BCK~ He aacop6~pyJOTC51 . 3T~ pe3ynbT8Tbi , HBCOMHBHHO, AOK83bi-

B810 T, 'ITO, B npOTI1 BOnOil0lKHOCTb 104 8il8 M8H T y , 8il8M8HT 102 6n~30K no X11-

MI1'!8CKOMY xapaKTepy K npearueCTBY!OlllBA nne51A8 T 51lK8ilblX TpaHCypaHOBblX 

8il8M8HTOB ( " 8KT~H11Abl" 141 , "K!Op11Abl" 
15 1 ). 

B H a CT051WeA pa6oTe c uenbJO a a n&HeAwero ~3y'leH~51 Bonpoca o6 o6-

WBM X~MI1'!8CKOM Xapa KT e pe Tp8HCMBHABilBBB~8BhlX 8ilBMBHT OB Cp8BH~B8il8Cb 

aacop6~pyeMOCTb xnopi1AOB 103 aneMeHT a 11 HeKOTOpbiX aneMeHT OB III 11 IV 

rpynn . Onbi T bi npoBOAI1ili1Cb c HyKn~aaM~, nony'laeMbi M 11 B 51 A e pHbiX peaKu~-

51X c M HOro3ap51AHbi M 11 110HaMI1. TaK KaK 1i30TOnbi TpaHCMeHaeneeB~ BB biX ane -

MBHTOB liMBJOT 0'!8 Hb KOpOTKHB Bp8M8H8 lK~3HI1, B 11CCnBAOB8 Hii51X npHMBH51il

C51 panee Oni!C 8 HHbiA 8KCnpeCCHbiA MBTOA 
16 •7 I , n03BOil51!01llliA npOBOAHTb X11-

M~'l8C KI1 8 On hl Thl HB nOCpBACTBB HHO H8 ny'!KB yCKOp~T8il51 . iln51 H3Y'!BHI!51 6hln 

2 56 
3hl6paH H 3 0T o n 103( T 1; 2 =35 ceK) . K a K c neaye T 11 3 Kpi!TH'!B CKoro aHa na -

3 a pa60T l SI no CI!HTB3Y 103 8 n BMB HT8, TOilbKO 8 TOT H 3 0 T On H8ABlKHO HABH

TII<)lliUHpOB B H 11 a ocTaTo~IHO rr onno 1!3Y'!B H 19 - 11 1 . B XHMH'!B CKH X onb iTax 

2 56 103 HAB HT~tp11U !!pOB 8ilCl1 11 peri1CTp!i p OB anc $! 110 npOAY KTY ero p a A1108KTI1B-

x) 
H a:::: eaH r<e , npenno>Ke HH Oe r . H . <t>ne pOFihi M 11 f(p . 
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HOI'O pacrraaa, OTHOCHTenbHO .t::toni'OlKHByLUeMy H30TOIIy 
252 Fm ( T l/2 =22 qaca). 

3TOT IIpHHUHII 6hln HCIIOnb30B8H ylKe IIpH H3y'IeHHH XHMH'IeCKHX CBO~CTB sne

MeHT8 102 /1/ 

3KCITepHMeHTanbH8R ~aCTb 

A II II a PaT V p a II II 0 C T a H 0 B K a 0 II hiT 0 B. 

3KcrrepHMeHTbi 6hinH BbiiiOnHeHbi Ha ra3o-aacop6uHOHHoii xpoMaTorpa

<jJH'IeCKoii yCT8HOBKe, IIpHMeHS!Bliie~C $1 B OIIbiT8X C Kyp'IaTOBHeM, KOTOpaH pa-

6oTana H8 BbiBe.QeHHOM IIy'IKe UHKnOTpOHa MHOI'038pll.QHbiX HOHOB Y -300 06'be

.QHHeHHOI'O HHCTHTyTa ll.QepHbiX HCCne.QOB8HHll. ArrnapaTypa CKOHCTpyHpOB8H8 

ITO THIIY rrpH6opa .Qnll 8KCIIepHMeHTOB Ha BHyTpeHHeM IIy'IKe UHKnOTpOHa /7/, 

H ee IIO.Qp06HOe OIIHC8HHe 6yaeT orry6nHKOB8HO OT.QenbHO. npHHUHIIHanbH8ll 

cxeMa ycTaHOBKH aaaa B Bepxae~ qacTH pHC, 1. 0Ha COCTOHT H3 'IeThlpeX 

OCHOBHbiX y'IaCTKOB: 06'beMa 38 MHliieHbJO, K-9Mepbl XnOpHpOB8HHll, XpOM8TOrpa

<jJH'IeCKO~ KOnOHKH H 06'beMOB, I'.Qe rrpOHCXO.QHT .QeTeKTHpOB8HHe OCKOnKOB .Qe

neHUll CIIOHT8HHO .QenllliiHXCll ll.Qep Kyp'IaTOBHll H ynaBnHB8HH9 XnOpH.QOB -

"HOCHTeneii". 

npo.QyKTbl ll.QepHbiX peaKUH~ 38 C'IeT OT.Q8'IH BbineTanH H3 TOHKOll MH-

rueHH, TOpM03HnHCb B IIOTOKe 830T8 H rrepeHOCHnHCb HM B K8Mepy XnOpHpO

B8HHll, 06'beMHblll paCXO.Q I'838 THOHHnXnOpHA8 paBeH 5 n/MHH (rrpHBe.QeH K HOp

ManbHbiM ycnOBHllM), 8 KaMepe K OCHOBHOMY IIOTOKY ao6aBnHnBCb CTpyg a30Ta 

(0,3 n/MHH), CO.QeplK8LU8ll HOC!iTenH - rrapbl THOHHnXnOpH.Qa, IlllTHXnOp!iCTOI'O 

HH06Hll H 'I€TbipexxnopHCTOI'O UHpKOHHll. npHMepi-10€ pe3ynbTHpyJOliiee rrap

UHanbHOe .QaBneHHe IIapOB 8TiiX B€lii€CTB IIOCne CM€liiHB8Hiill IIOTOKOB 6hlnO 

paBHO COOTBeTCTB€HHO 60, 0,03 H 0,005 MM pT,CT. PaBHOM€pHOCTb IIO.QB"'IH 

HOCHTeneii .QOCTHranaCb IIyTeM HCIIapeHHll HX lKH.QKOH CM€CH, .Q03HpyeMOH 

C paCXO.QOM 1 Mn/MHH. 06pa30B8BliiH€Cll XnOp!i.Qbl BC€X MHKposneMeHTOB IID

CTyrranH B I'830-XpOM8TOI'pa<jJH'I€CKYJO KOnOHKY, pa60T8JOliiYJO B pe)I<H

Me <jlpoHTanbHoro aaanH3a. OrrbiTbi npoBO.QHnHCb B AHaiia3oHe TeM

rrepaTyp 300-330° ( CM, pHC.1),. npo.QOmKHTenbHOCTb 8KCII€pHM€HT8 

COCTaBnHna 20-40 'IBCOB, nocne ero OKOH'I8HH5l pa.QHOXHMH'IeCKH 
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onpeaen£nOCb COUep~8HI1e 1130TOnOB Ha CTeHK8X pa3ni1'1Hb!X Y'I8CTKOB ra3o

BOI'O TpaKTa 11 B noBylllKe an£ HOCI1TeneH no Oni1C8HHbiM paHee MeTOU11K BM/
1
/, 

MaTePI1anbi 11 peaKTI1Bhi 

KaMepa XnOp11pOB8HI1£ 11 ra3oaacop6U110HHa£ KOnOHKa COCTaBnHnl1 OUHO 

uenoe 11 113I'OTaBni1Bani1Cb 113 MOn116UeHOBOI'O CTeKna 3C-8, KaMepa 11Mena 

U11aMeTp 10 MM np11 aniiHe 60 MM 1 KOnOHKa - COOTBeTCTBeijHO 2 MM 11 1100MM, 

B OnbiTaX npi1MeH£nCg a30T 'IHCTOTOH 99,9% , KOTOpbiH aononHHTenhHO O'IH

mancg OT cneaoB KI1Cnopoaa Ha qmnbTpe C aKTHBHOH MeUhiO H OT napOB BOUbl 

Ha ~11nhTpe C ueonHTOM 5A, ~Cnonb30BanC£ T110HI!nXnOpi1U MapKH "TeXH11'IeC-

K11H", 

H A e p H hi e p e a K U H H 

B Ta6n11ue 1 noKa3aHhi £AepHhie peaKUHH 11 npoueccbi pacnaga, B pe-

3ynhTaTe KOTOpb!X nonyqani1Cb H30TOnbi HCCnegyeMbiX TpaHCypaHOBbiX sne

MeHTOB , 3HeprH£ 6oM6apA11pyiOlU11X '18CT11U AaHa B na6opaTOpHOH CHCTeMe, 

nyHKTIIpHOH paMKOH OTMe'IeHhl 1130TOnhl, XI1M11'IeCK11e CBOHCTBa KOTOphlX 113y

qani1Cb B On hi TaX, cnnOlUHOH paMKOH - 1130TOnhi 1 KOTOpb!e 6hinH HCnOnh30-

" T 2 52 Fm BaHbl gng paAHOMeTp11'IeCK11X H3MepeH11H, aK KaK cny)I(HT OTMeT'II1-

KOM nOBeAeH11H aTOMOB 2 56 103 11n11 ~e 258 102 1 TO 8Hepr11g yCKOpeH-

HblX 'I a CT11U 6panacb c T a KHM pac'Ie TOM, '1To6b t 
2 52 

Fm o6pa3 0BhiBancH 

B M8KC11M8nhHO B03MO~HOH Mepe (np11MepHO Ha 50%), KaK npOAYKT pacna

ga H30TOna sneMeHTa 102 11nH 103, a He ApyrHMI1 nyTHMH (eM, peaKUHH 

1-3 B Ta6n, 1). CooTHOIIIeHHe BhiXOAOB peaKUHH 
238

U( 
22

Ne, 4n) 
25

e102 

11 
238 

U ( 22 Ne, a 4n) 
252 

Fm npi1BeAeHo B Ta6n11ue Ha OCHOBaHI1H pe3ynhTa-

/12/ 
TOB lloHUa H gp, , ~CXOAH 113 8T11X 11 aHanOI'H'IHbiX A8HHbiX 1 MO)I(HO 

nonaraTh, 'ITO np11 o6ny'IeHHI1 
243 

Am 110HaMH 
18 0 c sHeprHeH 94 MsB 

a~eKTI1BHoe ce'IeHI1e peaKU1111 2 43 Am ( 18 0, Sn) 2 56103 np11MepHO paB'HO ce'Ie

H11IO peaKU1111 ( 18 0, a Sn) , B pe3ynbTaTe KoTopoli B03H11KaeT 
252

Md, Ko-

TOphlH TaK~e pacnagaeTCH B 
252 Fm 

B onhtTax no 113y'IeHI1IO noBeAeHI1H ~epMHH 11 Kani1~0pH11H aHeprH£ 6oM-

6apA11PYIOlUI1X '18CT11U 6btna CylUeCTBeHHO nOBbiiileHa ( peaKU11H 4 H 5), 3TO 

npHBOAHT K CH11~.eHHIO BbiXOAa npOAYKTOB1 B03HHK8IOIII11X qe_pe3 HCnapeHHe 

HeHTpOHOB 113 COCTaBHOI'O ggpa 11 K B03paCTaHHIO Ce'!eH11H peaKUI111 ( 
1 e, 18 0, a 4n). 
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Puc.l. CxeMa XH M H1.feC KoH ycT a H OBKH Ha BbiBen.eHHOM n y'LIKe UHKnoT poHa Y -300 
H pa cnpeaeneHHe 1!30Tonos 252 Fm ( 3n eMeHTbi 102 " 103) 1 "" Cf , 

240,2 42, 2u Cm , 2 4 1. 243Am , 2 38 Pu H 170 • 111 Hf no y1.faC T KB M 

raa os oro TpaKTa. 
Y cn oBHSl onbt Toa: 

n poaon>KH Te nbH OC Tb, 
c eK 

a) 1,6 .105 

6) 1,4.105 

B) 7 ,9.104 

TeMnepaTypa KaMepbt .Uas.'le HH e napes 
XnOpHpOB8 HHS1 H KOn OH- HOCHTene~ 

KII , °C SOC! 
2 

NbCI 
5 

ZrCI 4 , 

MM pT.CT . 

300 fiO 0,03 0 ,005 

3 10 ({0 0,03 0,005 

330 (.;0 0,05 0 ,0 1 

E:s 

B pe3ynbTaTe noa8 B115110lll 8 H a onH 2s2 Fm H 2 46Cf o6pa3yeTCH Henocpea-

CTB eHHO B HAepHOH pe 8 KUHH. H8 yCKOpHTene o6ny~811HCb MHllieHH, H3rOTOB-

11eHHhle H8HeCeHHeM H8 811IDMHHHBBhle ¢onbrH TOlllllHHOH 9 MK TOHKHX CllOBB 

2 243 241 ~42,244 
(500-700 M Kr l cM ) OKHceu 8MepHUHH ( Am -94% , Am -4,9% , Cm-

1,1 % ) , nny TOHHH ( 
242 Pu - 92,6 % , 

241 Pu - 1,5% , 
240 Pu -3,2 % , 

239 Pu -1,2 % , 

238 Pu -1,4% ) H ecTeCTBeHHOH cM e CH H30Tonos ypaH8. IToMHMO yKa3aHHbiX 

B T8611HUe 1 HYKllHAOB B npoayKT8X o6ny~eHHSI M HllieHeH TipHCyTCTBOB811H H30-

241, 243A 24 '. , 242, 240 C 24~Cf 238 p 44 S 
TOTih i m , m , , u , c H apyrHe. 

HeKo-:-opble H30TOTibi Tp8HcypaHOBbiX 3 neMeHTOB o6p 8 3yroTCH 3a c~eT peaK

UHH nepeaa~H HYKllOHOB, a pyrHe, BXO,({SI B COCT 8 B MHlliBHH, TIOTI8A8 IDT B r83Q

Bb!H TIOTOK npeHMyllleCTBeHHO 38 C~eT ~8CTH~H.Qro p8CTi b ineHH5! BellleCTB8 MH

weHH ny~KOM HOHOB. 
44 Sc o6p83yeTCSI B pe8KUH5!X T5!)KB11b!X HOHOB C 5!A

p 8 MH 811IDMHHHH. PeaKUHH CHHTe3a H30Tonos r8¢HH5! H Kyp~8TOBHH noapo6Ho 

p8CCMOTpBHbl B npe)KHHX pa60T8X 
13

•
13

/ 

PeaynbTaThl H o6cy~aeHHH 

Ha pHc. 1 noKa38HO pacrrpeaeneHHe aonro)KHBYIUHX H30Torros ra¢HHH 

H TpaHcypaHOBbiX 311eMBHTOB TIO OTMB~BHHb!M Y~8CTK8M ra30BOrO Tp8KT8. Ta

K85! KapTHH8 pacrrpeaeneHH5! Bbl5!B11BH8 B pe3yllbT8Te OTABllbHblX OITbiTOB C 

311eMeHT8MH 102 H 103. Pa311H~Hhie H30TOTibi Am H Cm p8cnpeaeneHbi co-

BBpll!BHHO OAHH8KOBO. nn5! K8)K):l0rO 311eMeHT8 ~HC110 8TOMOB, TIOCTYTIHBIUHX 

B KOllOHKy, npHHHTO 38 100%. Ha rHCTorpaMMe yKa3aHbi cTaHaapTHbie owH6KH 

H3MepeHHOH ,({011H, Bhl~HClleHHhle H3 CT8HA8pTHOrO OTKllOHBHHSI TIOllHOrO ~HC118 

3aperHcTpHposaHHhiX aKTOB pacnaaa. B cny~aHx, Koraa 6hWH 3aperHcTpHpo

saHbi TOllbKO e,({HHH~Hb!e paCTI8.(lbl 1 yK838Hbl COOTBeTCTBYIDIUHe 84%-HbiB AO

BepHTBllbHb!B rpaHHUbi H3 nyaccoHOBCKoro pacnpeaeneHHH /14,151. ITo npH

M b JM H3MepeHH5!M speMSI nepeHOC8 8TOMOB Kyp~aTOBH5! OT MHllieHH K ABTBK-

T0p8M B y CllOBHSIX TipOBe.(leHHb!X OTib!TOB 6b!1IO p8BHO "1 CeKyHAB, ~TO MHo-

ro MeHbWe npOAOll)KHTellhHOCTH OTibiT8 H BpeMeHH nepeHOC8 H3BBCTHbiX TpaHC

y paHOBb!X 3 11eMBHTOB. nonrO)KHByiUHH H30TOIT Kyp~aTOBH5! pacrrpeae11H11C5! 5b! 

TI 0 3 TOMY B llOllb Tp8KT8 T8KH M )Ke o5pa30M, K8K ,({OllrO)KHBylllH H H30TOIT r8q,... 

HHSI. 
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I, 

B OTJlellhHbiX O!IbiTaX, He rrpeJlCTaBneHHb!X Ha pHC. 1, 6bJnO IIO~ 

Be)leHHe cpepMHSI H K8nl!cpOpHH51, IIOJ'Iy'IaeMhiX IIO peaKUHSIM 4 H ! 

OTJ'IH'IaeTCSI B38HMHO H OT IIOBeJl8HH51 KIDpHS!, 8M8pHUH51 H Tep 

ecnH 6bi 102 H 103 aneMeHThi o6pa30BhiBanH 3Ha'IHTenbHO 6onee 

pHAhi, 'IeM y rrpeJlrneCTBYIDIUHX sneMeHTOB, T.e. 6binH 6hi 'Ine 

6onee Bb!COKHX I'PYIIII, TO paCIIP8Jl8J18HH8 
252 Fm CM8CTHJ10Cb 

JlBH >K8 HH51 ra3a H 6hinO 6hl IIpOMe>KyTO'lHbiM, HaiipHMep, Me>KA~ 

HH8M KIDpHS! H paCIIp8Jl8J18HH8M racpHHSI. T a KOe CM81U8HH8 MOI'J 

py>K eHO C JlOCT8TO'lHOH 'lyBCTBHT8J1bHOCThiD, TaK KaK 'IHCJ10 aTOMOI 

rpyiiiihi, yCII8BIIIHX 38 BpeMSI OIIbiTa IIpOHTH 'Iepe3 BCID KOJ10Hl 

rnaeT aecKonhKHX rrpoueHTOB. HaH6onee rroKa3aTenhHbi OIIbiT 

KOJ'IOHKa Jl8J1HJ18Cb Ha )lBe 'l8CTH. llong cpepMHSI H K811HcpOpHH51 

TH ( !IpHM8pHO 60%) OIIpe)leneHa C a6COJ1IDTHOH TO'lHOCTbiD B 5 ~ 

H aMepHUHSI - c TO'IHOCThiD 0,8%. B rrpeJlenax ornH6oK pacrrpE 

M8HTOB 102 H 103, H3MepeHH08 IIO 
252 

Fm , He OTJ1H'l88TC51 0 

HHSI KIDPHSI H KanHcjJOpHHSI. IToBe)leHHe rrnyToHHSI o6'b51CHS!eTc51, 

6onhrneli neTytteCThiD ero xnopHJla. 

/16/ P aaee 6hinH paccMoTpeHbi rrpouecchi xnopHpoBaHHSI, 

cop6UHH, KOT0pb18 HMeiDT M8CTO II pH rrepeHOCe a TO MOB OTJla'I~ 

Ta. CpeAHee BpeMSI yJlep>KHBaHHSI MoneKyn xnopHJla B xpoMa~ 

KOJ'IOHKe, KOTOpb!M B OCHOBHOM O!Ip8Jl8J1518TC51 Bp8M51 rrepeHOCa, 

3HTb KaK !IpOH3B8Jl8HH8 'IHCJ'Ia CTOJ1KHOB8HHH MOJ18Ky1lhl C IIOBE 

J'IOHKH Ha Cp8JlH88 Bp8M51 rrpe6hiB8HH51 MOJ18KYJ1bl B 8JlCOp6HpOBE 

HHH IIOCJ'I e CTOJ1KHOB8HH51. 3TO Bp8M51 !IpH !IpO'lHX paBHblX ycnOJ 

cpyHKUH8H T8!IJ10Tbl 8JlCOp6UHH. 

BpeMn yJlep>KHBaHHSI xnopHJla MO>KHO oueHHTh rro JlaHHhiM 

HHH H30TOIIOB IIO TpaKTy H OC068HHO IIO KOJ'IOHKe. B Ta611. 1 JlE 

Hhl8 3H8'I8HH51 T8IIJ10T 8)lCOp6UHH, paCC'IHT8HHbl8 IIO BpeM8HH YJ. 

ypaBH8HH51, KOTOpoe o6cy>KJl8J10Cb B IIp8JlbiJlYIUHX pa6oTax13,7 / . 

'IHHbl OTHOCSITCSI K IIOBepXHOCTH CTeKna B KOHTaKTe CO CJ'IO>KHO 

CHTenelf, COCTaB KOTOpOH IIpHB8JleH B 3KCII8pHM8HT8J1bHOH 'I8C~ 

B Ta6nHUe 3J18M8HTbl HaXOJlSITCSI B ra30BOH cpa3e B BHJl8 CBOHX 

pHJlOB! AJ151 racpHHSI H HH06H51 S TO !IpOB8p51110Cb 3KCIIepHM8HTanJ 
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8 OTll.ellbHb!X OnbiTaX, He npell.CT8BJleHHbiX Ha pHC, 1, 6bJnO nOK838HO, 'ITO no

Bell.eHHe <jlepMHSI H KaJIJ.I<jJOpHHSI, nony'IaeMbiX no peaKI.{HSIM 4 H 5 ( Ta6n,1), He 

OTJlii'I8eTCSI B38J.IMHO II OT noBell.eHHSI K!OpHSI, aMepHUHSI H Tep6HSI, floa TOMy, 

ecnH 6bi 102 H 103 aneMeHTbi o6pa30BbiBanH 3Ha'IHTeJibHO 6onee n e Ty'IHe xno

PHll.bi, '!eM y npell.JIJeCTBYIOlllHX aneMeHTOB, T.e. 6hiJIH 6bi 'IJieHaMH IV HJIH 

6onee BbiCOKHX rpynn, TO pacnpetJ.eJieHHe 
252 Fm CMeCTHJIOCb 6hi B CTOPOHY 

ll.BH>KeHHSI I'838 H 6hJJIO 6hi npOMe>KyTO'IHhiM, HanpHMep, Me>KllY pacnpetJ.ene

HHeM K!OpHSI H pacnpell.eJieHHeM ra<jJHHSI, TaKoe CMeJIJeHHe MOf'JIO 6hiTb o6Ha

py>KeHO c ll.OCTaTO'IHoii 'IYBCTBHTeJibHOCThiO, TaK KaK '!Herro aTOMOB aneMeHTOB III 

rpynrrhi, ycrreBJIJHX 38 BpeMSI OnhiTa npOHTH 'Iepe3 BCIO KOJIOHKY, He npeBbi

IIIaeT HeCKOJlbKHX IIpOUeHTOB, HaH60nee noKa3a TeJibHbl OnhiTbi, B KOTOpbiX 

KOJIOHK8 ll.eJIHJl8Cb Ha ll.Be 'I8CTH, lloJISI <jlepMHSI H K8JIH<jJOpHHSI B nepBOH 'I8C

TH (npHMepHO 60% ) onpell.eJieHa C a6COJIIOTHOH TO'IHOCTbiO B 5 % , ll.OJISI KIOpHS! 

H aMepHUHSI - c TO'IHOCTbiO 0,8% . B npell.enax OIIIH60K pacnpetJ.eneHHe arre

MeHTOB 102 H 103, H3MepeHHOe no 
252 

Fm , He OTJIH'IaeTCSI OT pacnpell.eJie

HHSI K!OpHS! H K8JIH<jJOpHHSI, floBell.eHHe nnyTOHHSI 06'bSICHS!eTCSI, no-BHll.HMOMy, 

6onhJIJeii neTy'IeCTbiO ero xnopHll.a. 

/ 16/ 
PaHee 6hmH paccMoTpeHhi rrpouecchi xnopHpoaaHHSI, cop6UHH H ll.e-

cop6uHH, KOTOpbie HMeiOT MeCTO npH nepeHOCe a TOMOB 0Tll.8'IH Bll.OJlb TpaK

Ta. Cpell.Hee BpeMSI yll.ep>KHBaHHSI MoneKyn xnopaaa B xpoMaTorpa<jJH'IeCKoii 

KOJIOHKe, KOTOpbiM B OCHOBHOM OIIpell.eJISieTCSI BpeMSI nepeHOCa, MO>KH~ Bblpa-

3HTb KaK npOH3Bell.eHHe 'IHCJia CTOJIKHOBeHHH MOJieKyJihl C noaepXHOCTbiO KQ

JIOHKH Ha cpell.Hee BpeMSI npe6biB8HHSI MOJieKyJihl B 8ll.COp6HpOB8HHOM COCTOSI

HHH IIOCJie CTOJlKHOBeHHSI, 3TO BpeMSI IIpll npO'IHX paBHbiX yCJIOBHSIX SIBJISieTCSI 

<jlyHKUJ.IeH TenJIOTbl 8ll.COp6m:IH. 

BpeM51 ytJ.ep>KHBaHHSI xnopHll.a MO>KHO oueHHTh no ll.aHHhiM o pacnpetJ.ene

HHH H30TOnOB no TpaKTY H OC06eHHO no KOJIOHKe. 8 Ta6JI. 1 ll.8Hbl a<jJ<jleKTHB

HbJe 3H8'IeHHSI TenJIOT 8ll.COp6UHH, paCC'IHT8HHbie no BpeMeHH yaep>KHB8HHSI H3 

ypaBHeHHSI, KOTOpOe o6cy>Kll.8J10Cb B npell.hlll.YlllHX pa6oTax13,7/, Bee 3TH BeJIH

'IHHbl OTHOCSITCSI K noBepXHOCTH CTeKJia B KOHT8KTe CO CJIO>KHOH CMeCb!O HQ

CHTeJieii, COCT8B KOTOpOH npHBell.eH B 3KCnepHMeHT8JlbHOl!: 'I8CTH. YKa38HHbJe 

B Ta6JIHUe 3JleMeHTbl H8X0ll.SITCSI B I'830BOl!: <jla3e B BHll.e CBOHX BbiCJIJHX XJio

pHll.OB: ll.JlSI ra<jJHHSI H HH06HSI 3TO npOBepSIJIOCb 3KCnepHMeHT8JlbHO /l 3
/, ll.JlSI 
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CK8HAII£ II KIDpll£ TpeXBaneHTHOe COCTO£HIIe .HBn.HeTC.H eAIIHCTBeHHO B03MO~

Hb!M, I13BeCTHO, 'ITO An.H 5 nii3KIIX ITO XapaKTepy COeAIIHeHII H pa3nH'!Hb!X 8 ne MeH

TOB TeiinOTb l 8ACOp6UIIII H8XOA.HTC.H B COOTHOilleHIIII, 5nii3KOM K COOTHOilleHIIID 

IIX TerrnoT IICrrapeHH.H, CorrOCT8BneHIIe BenH'IHH TerrnOT 8ACOp6UHH ABeT B03-

MO~HOCTh rpy6oJ1 OUeHKH T e rrnoT HCIIapeHH.H XnOpiiAOB 102 H 103 s neMeHTOB, 

8 cneAOBaTenhHO, H orrpeAeneHH.H cpopMbl 0 B KOTOpOH OHH Cy!lle CTByiDT B ra-

3 0BOH cpa3e, 113 piiC, 1 BHAHO, 'ITO IIOBeAeHHe 103 II 102 8 neMeHTOB, cpepM II.H 

H K8nllcpOpHH.H H e OTnH'l8eTC.H OT IIOBeAeHH.H KIDpii.H, o5naA8ID!llero yCTOH'IHBOH 

B aneHTHOCThiD, paBHOH TpeM, nony'leHH·bJe A8HHble He II03BOn.HroT, COAH8KO, 

IICKniD'IHTh B03MO~HOCTh TOI'O, 'ITO 102 II 103 8neMeHTbl IIOnHOCThiD HnH 'l8C

TII'IHO H8XOA.HTC.H B I'83e B ABYXBaneHTHOM COCTO.HHIIH, BpeM.H, B Te'leHHe KOTOp0-

1'0 xnopHAbl C8MHX 8TIIX sneMeHTOB MOI'YT ABHI'8ThC.H ITO KOnOHKe, OIIpeAen.HeTC.H 

B peMeHeM ~H3HH 256 102 11n11 25e 103 , T,e, OHO H8MHOI'O MeHhllle rrpOAOn

~IITenhHOCTH OIIblT8, nosTOMY pa3nH'!He B HX IIO~eAeHIIH H IIOBeAeHHH cpepMH.H, 

K8nllcpOpHH.H 0 KIDpii.H H 8Mep11UH.H MOrno 6b!Th 38Me'!eHO TOnbKO B cny'lae, ec

nH 6bi TerrnoTa aAcop6UHII xnopHAa 102 sneMeHTa 6bma <30 KKaniMonb, a 

TerrnoTa 8ACOp6UIIII XnOpiiA8 103 8 neMeHT8 <33 KKan/MOnb, 3TH 3H8'leHH.H A8-

Hbl B Ta6n, 2 B Ka'leCTBe 8KCrrepHMeHT8nhHOH HH~HeH rpaHIIUbl An.H TerrnoT 

ancop6UHH, II HX MO~HO C'IHT8Th T8K~e HH~HeH rpaHHUeH An.H TerrnoT HCIIa

peHH.H, 3TH BenH'IIIHbl HH~e O~HA8eMbiX TerrnoT HCrrapeHH.H He TOnbKO An.H 

103 CJ 3 H 102 Cl 
3 

, HO H An.H 103 Cl 2 H 102 Cl 2 • 

Ta6n11ua 2 

XnopiiAbi 103 102 

aneMeHTOB 

Fm,Cf, Hf 
Cm, Am 

Sc Nb 
( Zr) 

TerrnoTa 
> 33 > 30 

8ACOp6UHH 
37-40 37,5 20 18x) 

KKan = ---
TerrnoTa 

( > 33) ( > 30) 
HCIIapeHH£ 

~ 

50xx) 46xx) ( 16) XX) 12 XX) 

( Am). 

MOnb 

x) .OaHHbie 113 pa60Tbi 
/6/ 

x x)no crro a aoqHHKV /171. 

10 

H a OCHOB8 HHII OII biTOB , IIp OBeAeHHb!X C "' 300 8 TOM8MH, 

!lle MHHYTbi, HeT B03MO~HOCTH A 8 Th HC'IepiibiB8IDIUyiD XHMII"' 

pHCTIIKY IIOBbi X s neMe HTOB. K TOMY ~e OHH M OI'YT HMeTh ITO 

~enbiMH naHT8HHA8 MII 6onee p83H006 pa3 H b!e XHMH'leCKIIe CB• 

II M eno M e CTO y n e l'KIIX 8 KTHHHAOB, 0AH8KO 113 rrony 'leHHb iX I 

'ITO 8 neMe HTb l 102 H 103 HH B KOeH Mep e H e IIOXO~H H8 8 n> 

5 onee B b!COKHX rpyrrrr H AOn~Hbl 5biTh OTHe CeHbl K TpeTheH I' 

'le cKoi1 cH c T eMbi . Bo3MO~Ha.H ABYXB a n eHTHOC Th 8 THX sne Me HT 

BOpe'IHT T8KOMY B b !BOAy, T8K K8K OH8 BCTpe'IaeTC.H H y naHTE 

KYIIHOCTII pe3 y nhT8Tbl OII b iTOB C ~OnHOTIIeM, s neMeHTOM 103 

CBHAeT e nhCTByroT o T OM , 'ITO 8 TH s neMe HTbi rro M e HAeneeBy 

IITTep6HeM, 8 Kanro T e UHe M H 8 K81'8 cpH11e M , C OOTBe TCTB eHHO. 

nocne s Kcrrepii MeHTanhHoro orrp e Aene HII.H r p aHHUhl ceME 

MeHTOB B C e AhMOM rr e piiOAe, 38KOHOM epHOCTH rrepHOAII'leCKOM 

AeneeBa A8IDT OCHOB8HHe O~IIA 8Th, 'ITO XH M II'le CKH H XapaKTE 

s neMeHTOB 6yAeT orrpeAen.HThC.H 3 arronHeHHeM 6 d -11 Aanee 

HhlX o6onoqeK. 3neM eHT 1b5 5yAeT TOI'A8 8 K8T8HTanOM, sne~ 

B OnhcppaMOM H T,A. AO sneMe HT8 118 - 8 K8p8AOH8, 3Kacpp8H 

AOmKHbi rrono~HTh Ha'!a no HOBO M Y, VIII rrepiiOAY, CTpyKTY PY 

MO, Henh3.H CKOnhKO-HH6yAh H8Ae~HO rrpeACK838Th H OTB• 

TOnbKO 8KCrrepHMeHT, 

ABTOpbl C'IHT8IDT CBOIIM IIp11£THblM AOnl'OM Bb!p8311Tb l' 

roAapHOCTh '!neHy-KoppecrroHAeHTY AH CCCP r. H. ct>nepoBy 

rrpo6neMbl II IIOCTO.HHHb!H IIHTepec K pa60Te, a T8K~e JO. C 

H3I'OTOBneHHe MllllleHei1
1 

B.B. illHnoBy, LB. ByK}\aHOBy , B. 

0 • .11. M a cnoBy , A. 11. ManoBy H A.l1. KnH M OBCKOH 3 a rroMOIUb 

Tax. 

8hiBOAhl 

1. D poBeAeHo c paBHe HHe a Acop5uHOHHhiX CBOHCTB xnop 

s neMeHTOB , rrnyTOHH.H, KIDpH H , KanHcpOpHHH, cpepM H SI H s neMe 

X ) 3ne M eHT 102, nu-B I~{l)I MOMY , MO>KeT cymeCTB OB8Tb B paCTBOpE 

n eHTHOM COCTOSIHIIII / 1 
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Ha OCHOB8HIH! OTib!TOB, npOBeJleHHb!X C "' 300 aTOMaMH, lKHBYlllHMH MeHb

IUe MHHYThi, HeT B03MOlKHOCTH )laTb HC"iepiibiBaiOIUYIO XHMH"ieCKYIO XapaKTe

pHCTHKY JIOBblX a neMeHTOB. K TOMY JKe OHH MOI"yT HMeTb TIO CpaBHeHHIO C TSI

JKenhlMH naHTaHHJlaMH 6onee pa3H006pa3Hhle XRMH"ieCKHe CBOHCTBa, KaK 3 TO 

RMeno MeCTO y nerKHX aKTHHHJlOB. 0nHaKO R3 nony"ieHHblX JlaHHbiX cnenyeT, 

"iT0 aneMeHTbl 102 H 103 HH B KOeH Mepe He IIOXOlKH Ha aneMeHTbl IV HnH 

6onee Bb!COKHX rpynn H JlOnlKHbl 6h!Tb OTHeCeHbl K TpeTbeA rpyrrne nepHOJlH

"ieCKOH CHCTeMhi. Bo3 MOJKHaSI nayxaaneHTHOCTb 3 THX aneMeHTOB x) He npOTH

aope"iHT TaKOMY BbiBOJly, TaK KaK OHa B CTpe"iaeTCSI H y naHTaHHJlOB. B COBQ

KYTIHOCTH pe3ynbT8Tbl OTibiTOB C JKOnHOTHeM, aneMeHTOM 103 H Kyp"iaTOBHeM 

CBHJleTenbCTBYIOT 0 TOM, 'iTO 3TH aneMeHTbl IIO MeHJleneeBy SIBnSIIOTCSI 3Ka

HTTep6HeM, 3 KaniOTeUHeM H 3Kara~HHeM , COOTBeTCTBeHHO. 

nocne 3KCrrepHMeHTanbHoro onpeneneHHSI rpaHHUhi ceMeHCTBa f -ane-

MeHTOB B CeJlbMOM nepHOJle, 3aKOHOMepHOCTH nepHOJlH"ieCKOH CHCTeMbl MeH

neneeBa JlaiOT OCHOBaHHe OlKRJlaTb, 'iTO XHMH"ieCKHH XapaKTep IIOCnenyiOIUHX 

aneMeHTOB 6yJleT OIIpenenSITbCSI 3aTIOnHeHHeM 6 d -H nanee 7 p - aneKTpoH-

HbiX o6ono'!eK. 3neMeHT 1b5 6yneT Torna 3KaTaHTanoM, aneMeHT 106 - 3Ka

aonb~paMOM H T.Jl. JlO aneMeH Ta 118 - 3KapaJlOHa. 3Ka~paHURH H 3KapaJlHH 

nonJKHbl nonOJKHTb Ha"iano HOBOMY, VIII nepHOJlY, CTpyKTypy KOTOporo, BHllH

MO, Henh3SI CKOnhKO-HH5yAh H8AelKHO rrpeACK838Tb H OTBeT MO)I{eT A8Th 

TOnbKO 3KCIIepHMeHT. 

ABTOpbl C"iHTaiOT CBOHM IIpHSITHbiM JlOni'OM B bipa3R Tb RCKpeHHIOIO 5na

I'OJlapHOCTb "ineHy-KoppecrroHneHTY AH CCCP r. H. <Pnepoay 3a rrocTaHOBKY 

npo6neMbl H TIOCTOSIHHbiH RHTepec K pa5oTe, a TaKJKe 10. C. KopOTKRHY 3a 

H3roToaneHHe MRIUeHeA~ B. B. illHnoBy, r. B. ByK[\8HOBy, B. B. 3axBaTaeay, 

o.n. Macnoay, A.YI. Manoay H A.YI. KnRMOBCKOH 38 TIOMOIUb B 3KCnepRMeH-

Tax. 

BhiBO}:Ihl 

1. npoBeJleHO CpaaHeHHe ancop6UHOHHbiX CBOHCTB XnOpRJlOB 10 3 H 102 

a neMeHTOB, miyTOHHSI, KIOpHSI, Kana~opHRSI, ~epMRSI R aneMeHTOB IV rpyrr-

x) 3neMeHT 102, no-11~~:v~oMy, Mo>Ke T cymecTaoaaTb a pacTaope a Aayxaa-
neHTHOM COCTOHHHH • 
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llhl - ra~HHH H KypqaTOBHH (aT. HOMep 104). 

2 . 00K838HO, qTQ 102 H 103 :;JneMeHTbl !IOmKHbl pa3Me!ll8TbC H B rrepHO

!IHqeCKOH CHCTeMe B rrono*eHHH 3K8HTTep6HH H 3KaniDT8 UHH COOTBeTCTBeHHO. 
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