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nepBbie CBeUeHH SI 0 XH M H'IeCK OM noBeUeHHH 102-ro :aneMeHTa, no.- BHliHMOMy, 

/1/x/ 
6binH nony'leHbl B pa60Te , nOCBSilli eHHOll: H3y'leHH IO XHMH'IeCKHX CBO ACTB 

104-ro aneMeHTa, B cnoHT BHHO uennmaxcn nponyKTax o6nyqeHHSI nnyTOHHn-242 

HOHBMH aeoaa-22, 

MaccoA 256
1 21

, 

- 1/150 cnyqaea 

260 
II8pSIUY CO 104 , npHCyTCTByeT H30TOn 

/ 3/ 
T I> 6 + 2 Ce l': , (3TO B OCHOBHOM 

- /4/ 
a cnhrTbiBaeT cnoHTaHHOe nenenae ) • B 

260 

102- ro :aneMeRTa c 

a ·-8KTHBHOe 51Ap0 B 

nponyKTax o6nyqeaan 

MHllieHH CKOpOCTb cqeTa OCKOilKOB ueneHHSI HYKilHUOB 104 H 
206 

102 npnMepno 

( . 6 ) 121 B OUHH8KOB8 OUHO CObblTHe 3ll HeCKOilbKO 'I8COB pa OTbl , Oilb!TBX no XHMHH 

260 
KYP'lBTOBH5l MoneKyn:,t xnopaua 104 nouaaanacb noTOKOM raaa K ueTeKTopaM 

OCKOllKOB ueneHHSI qepe3 4 -MeTpOBYIO Tpy6Ky H 8UCOp6UI!OIIHb!H t)JH1!bTp, Hll KOTO-

pb! X cop611poaamrch, KaK 6btnO noKaaaJIO, xnopHUbi :aneMeHTOB lli 

pHS! H K81!H¢OpHHSI, 

rpynnhr - KIO-

0CK01!KH neneHHSI S!Uep 
256 

102 He 6binH aaperi!CTpHpOB8Hbl HB 3 THX ueTeK-

TOpaX. npennonaranOCb, 'ITO XnOpHil 102-ro 3lleMeHT8 T8K>Ke cop6HpyeTC5l, T8K 

KBK, no cyrneCTBYIOWHM npeUCK838HHSIM, 3 TOT :aneMeHT LIOII>KeH 6biTb * BKTH-

*/5/ /6/ 
HHilOM HllH >Ke "KIOpHilOM* • 

npHHUI'!DH8llbHO OTCyTCTBHe T peKOB H8 neTeKTOpe MO>KHO 6binO 06bSICHHTb 

6onb rno1i neTy'leCTbiO xnopnna 102-ro :aneMeHTa ( n epaon nonypacnana 6 ceK., a 

apeMSI cqeT a ua neTeKTope 0, 7 ceK). He HCKlliO'lHB :aT oii B03MO~<HOCTH, aenb3SI 

6bin0 nenaTb OKOH'I8TellbHOrO Bb!BOA8 0 XHMH'leCKOM x a p8KTepe HOBOrO 31!8MeHT8. 

CnenoaaTenbHO , ewe a e 6bmo onnoa Ha'lHOro OTBeTa na aonpoc , SIBn SieTCSI nll 

102-oti :an eMeHT 8H8JIOrOM :aneMeHTOB Ul rpynnb! HllH 3H8'lHTel!bHO OTilH'!BeTCSI 

OT HHX. 

x/ Pa60T8/ 
131 

C coo6weHHeM 06 OTKpb!THH H H3y'leHHH XIIMH'IeCKH X CBO ACTB 

uo6enHSI OK838il8Cb OWH60'IHOA, / 14,3,9,15,16,17/ 

3 



nosTOMy Mbl IIpOBeiiH CIIeUH8IIbHble OnbiTbl CO 
256

102 , 'IT06bl SKcnepHMeH­

T8IIbHO nposepHTb npencT8BneHHSI o caollcTB8X 102 -ro s neMeHT8 H CTpyKType VII 

nepHOU8 nepHOUH'!eCKOll CHCTe M b l srreMeHTOB Jl.H. MeaneneeB8, llenb H8CTOSIIUell 

p860Tbl 38KIII0'18II8Cb B Cp8BHeHHH IIOBerreHHSI I02-ro srreM9HT8 C noBerreHl!eM 

SII9M9HTOB Th Cf H Fm B nponecc8x xrropnpoBaHHSI H 8UCop6unn. 

3~nepHMeHT8IIbH8~ '!8 CTb 

OnbiTbl nposonnrrnc~o H8 8IIn8p8Type UIISI sKcnpeccHoro aenpepbiBHoro p83Ue­

rreHHSI nponyKTOB SIUepHbiX p98KUHll, YCT8HOBIIeHHOl! B K8Mepe llHKIIOTpOH8 MHOr038-

/7/ 
pS!UHbiX HO HOB 0J.1JIJ.1 ( Y --300 ) , 0H8 C XeMBTH'!eCKH noK838H8 H8 pHC, I. 

MnmeHb ( I), 06IIy'!8eM8SI noTOKOM yCKOpeHHbiX TSI)I(9 IIbiX HOHOB (2) ,6epeTCSI H8-

• 
CTOIIbKO TOHKOl!, 'IT06bl npOUyKTbl S!UepHbiX p98KUHl! Bbiii9T8IIH H3 Hee 38 C'!eT OT-

UB'!H, ATOMbl OTU8'1H T opM03SITCSI B rroToKe 830T8, nenpep b1BHO rrponysaeMoro 38 

MHUJ9Hbl0 (o6'beM 3), H 38TeM XIIOpHpyiOTCSI C nOMO!llbiO II8p OB NbCI
6 

+ ZrCI
4 

nrrn onnoro NbC! 6 

XnopHttbl B 6onb1!1e tl HIIH B M9Hb1!1el! cTerre an Tp8HcrropTnpyroTCSI r830BbiM no-

TOKOM H B pe3yiibT8T9 p8CIIpenerr H IOTCH M9)1(Uy IIOCIIeUyiOIUHMH '18C TSIMH 8nn8p8Ty-

pbl , KoHKpeT!Ible ycnoBHSI sKcnepi!MeHTOB - TeMnep8Typ8, n 8pUH8IIbHbl e ' U8BIIeHHSI 

n a pOB XIIOpHUOB, M8TepH8II CTeHOK r830BOrO Tp8KT8 - U8Hbl B T 86II, 1. 

B HBCTOS!mel! p86oTe HCIIOIIb30B8Hhl a - 8KTHBHbl9 H30TOIIb l : 

t 49 .. 
Tb, Tli= -. ,I '18C8 ( IO% a -p8CII8n );

2 46
cr 260 

T li ~ 37 '18COBj Fm 

Tli ~ 30 M HHj 
202 

Fm Tli 23 '!8C8 , H 
256

102 , T li "' 6 ceK. 3TH H30TOIIbl rro-

IIY'I8IIHCb o6nyqeHH eM CIIO)I(HO ll MHllieHH, COCTOSI!llel! H3 OKHCel! 
288 IH 

U H Sm 

( o6orarnenne 95%) B BeCOBOM OTHOI!1eHHH 9: I, 06rry'!9HHe IIpOBOUHIIOCb HOHa-

MH KHCIIOpona - I6 H HeOH8 - 22 ( SHepriiH yK838Hbl B T86II, I), K8IIH~Op-

IIHrt , ~epMHii H I02-ofr SII9M9 HT nOIIY'I8IIHCb B pe3yiibT8T9 crrenyiOUIHX pe8KUHll H 

rrpoueccoB 
/8,9/ 

288 16 260 30 MH H. 246 288 16 H6Cf U ( 0, 4 n) Fm _. C f u ( 0 a , 4n) a 
288 

U ( 
22

Ne, 4n) 266 102 8 ceK . 252 288 
U ( 

22 
N e ·, a 4 n ) 262 Fm .-.r Fm; 

a 

14 8 
Gd n 

149
Tb o6p83YIOTC!l B pe3yiibT8Te pe8KUHll nepeU8'1H HYKIIOHOB npn o6rry-

IU 
'!eHI!II Sm . 

4 

J.13 U8HHbiX 06 s<jxpeKTI 

22 
saeprHH N e 1 p8BHOll IlO 

rrSimerocSI B nponyKT8X nnn~ 

n8na 
268 

102 • AH8rrorH'!HO c 
16 

HHSI HOH8MH 0, SIBIISieTCSI 
149 246 

HHe KOIIH'!eCTB8 Tb, 

BOM ~HIIbTpe (5) H H8 XH~ 

cnpoB8IICSI xrropnpyromnl! 8r 

p8TYP8 p836Hp8II8Cb Ha '18· 

'!8CTH oTnerrbHO. B p8CTBO 

B K8'!eCTBe HOCHTerrel! La 

neneHHSI XHMH'!eCKOrO BbiX< 

K rrpOBOUHIIOCb OKHCII9HHe 

U8IIbH9ll1!1ell O'IHCTKH HCnOl 

IIOHK8 C UH- (2-STHrr-reKC 

p83Mep KOIIOHKH 80 X 3 MM, 

rrep8Type 0,5 N !INO 8 , K8II!l 

BMeCTe 3 N HNO 8 1 II p8C 

HneHTH~HK8UHSI H3Y'I 

'!8CTHU H rrepHOU8M rrony~ 

An~o~8- p8UII08KTHBHI 

T8HOBK8X C IIOIIynpOBOUI 

H8IIbHblM 8MIIIIIITy.!lHbiM 8 . 

6 HIIbHOC Tb ann8p8Typb1 III 

<l>oH B o6rr8CTH sneprnll · 

H3MepSIII8Cb B. U118n830He 

pHpOB8Tb a -'18CTHilbl 

MepeHHSI npOBOUHIIHCb no 

H8 pnc. 2 nOK838H: 

149 246 202 
Tb , Cf H Fm 38 

38perHCTpHpOB8HO a -



'IT06bi SKcnepaMea­

?HTa H CTpyKType VII 

•Ba, Uem;, aacToHmen 

•HTa c noae.oeal!eM 

1 H a.ocop6uHH, 

HenpepbiBHoro pa3.oe-

' UHKUOTpOH8 MHOr038-

IH8 na pHc. 1. 

HOHOB (2) ,6epeTCH 88-

H H3 Hee 38 C'J9T OT-

no nponyBaeMoro 38 

JB NbCi 6 +ZrCI, 

rHpyroTCH ra3oBbiM no-

.H 'J8CTHMH annapaTy-

j 

PUH8llbHbl9 ll8BU9HHH 

B Ta6n, 1, 

OTO n bi: 

260 
~COB ; Fm 

:eK, 3 TH H30TOnbt no-

288 IH u H Sm 

lpOBOUHUOCb HOH8-

5n , 1). KanHijlop _ 

nenyJOmax pea KuHll H 

m 

HYKUOHOB npH o6ny-

161 
.oaHHbiX o6 a<lxl>eKTHBHbiX ce'JeHHHX y Ka3aH HbiX peaKUHA 

22 
c ne.oyeT, <ITO npH 

262 
aaeprHH Ne , paBHoll 110 Maa, npHMepao 40% o6mero KonH'IeCTBa Fm, H8 XO-

.oHmerocH B npo.OyKTax .onHTenbaoro o6nyqeHHH , o6pa3oBanocb B pe3ynbTa Te pac­

na.oa 
266 

102 AaanorH'IHO c ymecTB 9HH8H qacTb 
2

'
6 

C I. aallneHHoro nocne o6nyqe-

16 260 
HHH HOH8MH 0, HBUH9TCH nponyKTOM pacnana F m . npoH3BOUHUOCb onpenene-

HH9 KOUH'J9CTB8 H9 Tb' 246 Cl H 2,6
2 

Fm H8 'J9Tb!p9XM9TpOBOll Tpy6Ke ( 4), HH9pT-

HOM ~HllbTpe (5) H H8 XHMH'J9CKOM ~HllbTpe (6 ) HUH B UOBYWK9 (7), rne KOHU9H ­

CH p OB8UCB xnopHpyromHll areHT. C aToll uenbro nocne oKOH'IaHHH o6nyqeaHH anna­

paTypa pa36Hp8U8Cb H8 'J8CTH H npOUyKTbl HUepHbiX p98KUHII CMbiB8niiCb C K8>KUO!I 

qacTH oT.oenbno. B pacTBopbz, KoTopbze Hcnonb30BanHcb n nH cMbiBOB, no6aBnHnHC b 

B K8'J9CTBe HOCHTenel! La ( 1 Mr), Ce ( 10 Mr)H 
166 

Eu, KOTOpblil c ny >KHU UUH o npe-

neneHHH XHMH'J9CKOrO B b! XOU8 . 3aT9M OC8>KU8UHCb ljJTOpHUbl La F8 H C e F 8 

UpOBOUHUOCb OKHCU9HH9 KBr0 8 H OTU9U9HH9 uepHH OC8>KU9HH9M i!OU8T8, ilnH 

U8llbH9llWell O'IHCTKH HCnOnb30B8U8Cb 3KCTp8KUHOHH8H XpOM8TOrp8~H'I9CK8H KO­

UOHK8 c nH- ( 2-aTHn-reKcan) ~ocljlopaoll KHcnoToil na ~ToponnacTe ( 0,25 Mnlr); 

p83M9p KOUOHKH 80 x3 MM, Bb!Mb!B8HH9 U8HT8H8 UpOBOUHU OCb npH KOMH8THOII T9M­

n epaType 0,5 N HNO a, K8UHijJOpHHll, ljlepMHJ!, Tep6H ll 8 T 8K>K 9 9BpOnHil 3UID:i!pOB8UHCb 

BMecTe 3 N HNO 8 1 11 pacTBOp ynapaaancH aa nnaTHHoaoll nonno:>~ili e. 

MneHTHijJHKBUHH n3y<~aeM biX H30TonoB ocymecTBnHnacb no aHeprHH a -

qacTHU H nepaonaM non ypa cnana . 

Anbljla-panHoaKTHBHbte npenapaTbi H3MepHnHcb Ha c neKTpoMeTpnqecKHX yc -

2 
T8HOBK8X C nonynpoBOUHHKOBb!MH U9T9KTOp8MH nnOll!8Ub10 2,5 CM H 100-Ka-

HBUbHblM 8MllllHTy.lllibiM 8H8UH38TOpOM,3~~9KTHBHOCTb U9T9KTOpOB ~ 20% , CTB-

6HnbHOCTb annapaTypbl U8B8U 8 B03MO>KHOCTb UpOBOUHTb M HOrocyTO 'IH bl 9 H3M9p9HHH , 

<l>oa B o6nacTH a aepraJ.i ~ 6 MaB 6bin paaea aynro. Anbljla-aKTHBHOCTb n penapa ToB 

H3MepHnacb B. naana3oHe aaeprHil OT 2 , 5 no 9 M s a, 'IT06bi onHoapeMenno perncT-

pHpOB8Tb a -'I8CTHUbl BC9X H3Y'I89Mb!X 3U9M9HTOB H B 03MO>I<Hb!X npHMec eil. ¥13-

M9p9HHH npOBOUHUHCb llO'JTH H9npepb!BHO B T9'J9HH9 H9CKOllbKHX CyTOK, 

Ha pHc. 2 noKa38Hbt yqacTKH cneKTpa B o6nacTH aaeprall 

Hi Tb , 
246 

C ( H 
262

Fm 38 35 'J8COB H3M9p9HHII , 3a Bp9MH BC9X H3MepeHHJ! He 6binO 

38p9rHCTpHpOB8HO a -qacTHU c aaepraell BbiWe aaeprHH 262 Fm • 

5 



Pe3y1lbT8Tbl H oocy>K.QeHHe 

P8cnpeneneHHe n8HHo ro H30TOIT8 anonb r830Boro Tp8 KT8, KoTopoe ycTaHaB-

11HB8eTCH B rrponon*H T911bHOM Oflb!Te, HBJIH9TCH pe3y11bT8TOM pstna rrpOU9CCOB, 0HO 

38BIICIIT OT KHH9THKB p e8KUBH X110pHpOBaBHH STOMa, M8CCOnepeuaqH H3 llOTOK8 ra-

38 H8 nonepxHOCTb cTeHoK, 8ucop6nuu H necoponuu MoneKyn xnopunoa, oopasoaa ­

HHH H OC8>K.li9HBH a9p030JibHb! X qaCTHU, XHMHqecKOrO B38HMOA9HCTBHH MOJieKyn 

C flOB9;:JXHOCTbiO CT9HOK H T,n, 

OcaoBHYJO ponb B H3yq aeMbrx HaMH cucTeMax urp8eT, no-aunuMoMy, 8ncop6-

/7 10/ 
UHOHHaH 3anep*K8 M0119KY11 Ha ITOBepXHOCTH TpaKT8 ' , Oaa 3aMeAJIH9T CKO-

pOCTb nepeaoc8 Mone!{yn ancopoupyJOmerocu coeunHeHnst no TpaKTy no oTHome-

HHIO K CKOpOCT~ UOTOKa HHepTHOro ra3a, 3TO HBJI9HHe, KBK H3B9CT H O, HCUOJib3y­

eTCH B r830Bofi xpoMaTorpa¢uu. 

B p eMH UpOXO>K.Q9HHH UOTOK8 OT MHlli9HH no XHMHqecKOrO ¢H1lbTp8 HJIH 110-

BYWKH KOHneHC8T8 COCT8BJIH 9T ~ 0,2 ceK . npu yCJIOBHHX, YK838HHb!X B T8011 . 1, 

H30TOITbl 9119M9HTOB, o6pa3y!OrnHX cpa B HHT91lbHO JleTy•me XJIOPHilbl ( Sn • N b • 

Zr , HI , Ku ), npoxonHT 9TO paccToHHHe 38 apeMH S 0,4 ceK., T.e. 6e3 

CyrneCTB9IIHOH 38nep*KH, H H8K8ITJIHB810TCH TOJibKO H8 XHMHqeCKH 8KTllBHOM ¢H1lbT­

pe(6)HnH B JIOByWKe(7) (pHC, 1 ). B XHMHqecKHX ¢HnbTp8X HCnOJib30B8118Cb X9M0-

/7/ 
coponust H8 xnopune HaTpi!S! • B TO * e BpeMH H30TOUb! 9119M9HTOB, o6pa3yro -

mux MeHee n eTyque xnopnnbi ( N a , Sc , 118HTaannhr, Cm , C I ) , nocne oubiTOB 

Uponomi<HT911:CHOCTbiO no 70 q8COB H8 98-98% COpOHpOB811HCb H8 Tpy6Ke ll ¢H1lb-

/ I, 7 I 
Tpe • 

11ccnenoB8HHe pacnpeneneHHH xnopnnoa nocnenHel! rpynn bl Me*nY Tpy6Koll 

H ¢H1lbTpOM nOK838JIO , qTO H OHH H9CKOJibKO nu¢¢e peHUHpyJOTCH, 

ll8HHbre, rrpnaeneHHble B Taon. 2, unmoc-rpupy10T cKaaannoe Bb!rue. 

npoueCCb! KOHneHC8UllH H anco pOUllH o6ycnOBJI9Hbl onHHMH ll T9MH *9 CH118-

MII , no9 TOM y B uepBOM npH011H*9HHH T911110Tbl BU C OpOUHH MOJieKyn p83JIHqHb!X COe­

nHH9HHll H8XOnHTCH B COOTHOlli9HHH, OJIH3KOM K C OOTHOlli9HHIO HX TeunOT H C U 8peHHH 

HJIH *e T9Mnep8Typ KHU9HI!H, 3THM OO'bHCHH9TCH H801110n8eMoe COOTB9TCTBHe Me*­

AY 8ncop6UHOHHbiM noaenenueM H neTyqecTbiO xnopHCTblX coe nu HenuA. 

Pe3y1lbT8Tbt , nonyqenHbte npH H3yqeHI!H aneMeHT8 102, npuaeneHbt B Ta6n,l. 

llnst K8*1lOrO H30T0118 KOJIHqeCTBO 8TOMOB, HalineHii09 H8 TpyoKe, UpHHHTO 3 8 100; 

q ncno 8TOMOB H8 ¢ unbTp8x BblP8*eno B uonux OT 9Toro KonuqecTB8. YK838Hbl 

6 

l 

J 

CT8Hn8pTHb!9 OTKJIOH9lliHI, 

8KTOB p8crr8A8 H3oTon8, l 

perucTp8UHH oqeHb Manor 

pOHTHbl9 B9JIHqi!Hbl H IIX C 

I 
HOBCKoro pacnpeneneHHH 

n6 
102 onpenenunocb no 

xnopuna 102-ro aneMe HT8 

npenenBTbCH Me>K.Qy q8cTs 

B8P8B9HCT~ OTBOlli9HBA : 

KOJIHqecTB O aT 

KOJIHqecTBO aT 

-1 
KOJIHqecTBO aTOI 

KOJIHqecTBO aTO! 

!13 A8HHbiX, rrpn aen• 

H XBMHq9CK OM ¢B1lbTpax, 

mux none!\ nnu 
246 

C I 

ao neTyq, p8cupeueneane 

RBst r838, Tax KBK H8 ¢1 

246 149 
qecTBO Cl, Tb He 1 

UOCTH*HM8H qyBCTBllT911b 

ToqHo B brcoKoll. CneuyeT 1 

3B8qHT9JibHOll Mepe XHMHq 

(eM, Bb!lli9), 

nonyqeHHb!9 pe3y1lbT 

qTo 9119M 9HT 102 00p83ye· 

qui\ xnopun. nonooue caof 

11H¢OpHHH H JlaHT8HHnOB, 11 

3b!B89T H8 CXOnCTBO XHMH 

TOHH9Bb!X II 118HT8HllUHblX 

I. BrrepBble 113yq8JII' 

2. Xnop11n 102-ro a . 

3bi H8 noaepXJIOCTH TBepu 



rpaKTa, KOTOpOe yCTBHaB­

TOM pRt:ta rrpoueccos. Oao 

:onepet:ta'IH 113 rroToKa r8-

•KYII XIIOpHAOB 1 o6p830B8-

BIIMOt:tel\cTBHfl MO/IeKyii 

•T, nO-BHAHMOMY1 BACOp6-
t 

, Oa8 3aMet:tnfleT CKO -

no TpaKTy no oTHome-

. aK H3BeCTHO, HCITO/Ib3Y-

KO!"'O ¢HIIbTp8 HIIH IIO­

yKa38HHb!X B T86n, 11 

XIIOPHAbi ( Sn , N b , 

S 0,4 ceK., T,e, 6e3 

MH'IeCKH BKTHBHOM ¢HIIbT-

( HCITO/Ib30B8/I8Cb XGMO-

sneMeHTOB 1 o6p83yro­

C f ) , nocne OITbiTOB 

l!Cb 118 Tpyf5Ke H ¢Hilb-

'pyiTnbi MG)!(J:t)' Tpy6Koi\ 

))'JOTCH, 

3.38HHOe BbiWe. 

AHHMII H TeMH )!(e CH/18-

MO/IeKyii p83/IH'IHbiX Coe -

IHIO IIX TeiT/IOT HCIT8peHHH 

leMoe COOTBGTCTBHe Me)!(-

COGJlHHeHHI\ , 

02 1 npHBelleHbl B T801I,l. 

Tpy6Ke, npHHHTO 38 100; 

KOIIH'IecTBa . YK83BHbi 

f 

f 

.I 

CT8HA8pTHbie OTKIIOHeHHH 1 onpeaenHeMbie ITOIIHb!M 'IliCIIOM 38perHCTp11pOB8HHbiX 

8KTOB p8crraaa H30Torra, B cny'IaHx, Kort:t8 npHBOAHM8H senH'IHH8 ocHoB8H8 H8 

perHcTp8!lHH oqeab M8noro HIIH aynesoro 'IIICII8 p8Crr8AOB1 yK838Hbi Ha116onee ae­

poHTHbie Be/IH'IHHbl II HX COOTBeTCTBYIOIUHe AOBepHTe/IbHbl9 rpaHHllbl 113 nyacco-

/1 1 12/ 
HOBCKO!"'O p8crrpeaeneHl!l'l 

1 
, KaK y)!(e OTMe'IBIIOCb Bbiiile 1 noBet:teHHe BTOMOB 

256
102 onpeaenHnocb no t:to'!epHeMy H30Tony 

252 
Fm , B cny'!ae OTIIH'IHH csoi\cTB 

XIIOpHA8 102-ro S/IeMeHTa OT CBOI\CTB XIIOpHAOB IJI rpynnbi 252 Fm AOII)!(eH pac-

npet:te/IHTbCH Me)!(t:(y 'ISCTHMH 8ITIT8paTypbl TBKHM o6pa30M, 'ITOObl HMe/IO MeCTO 

UepaBaaCT~O OTHOIU9HHI\: 

KOIIH'IeCTBO 8TOMOB 
246

CI 
149 

Tb liB XHM, ¢11/IbTpe, 

246 149 
KOIIH'IeCTBO BTOMOB Cl( Tb ) , nony'IeHHb!X B OnbiTe • 

KO/IH'IeCTBO BTOMOB 
252 

Fm HB XHM, ¢HIIbTpe 
J~~~~~~~-2-52----~~~~~~-

KOIIH'IeCTBO BTOMOB Fm , ITOIIy'IeHHb!X B OnbtTe , 

H3 A8HHbiX1 ITpl!Bet:teHHbiX B TBO/I, 1, BHAHO, 'ITO AOIIH 8TOMOB HB HHepTHOM 

H XHMH'!eCKOM ¢HIIbTp8X 1 ITO/Iy'IeHHb!e ll/Ifl 
252 

Fm , He rrpeBbllll8IOT COOTBeTCTByiO­

IIUtX a one!\ llllfl 
246 

C f 11 u
9 

Tb EcnH Obi xnopHA 102-ro aneMeHTa Ob!II aa Me·.­

ao neTy'l1 pacnpeaeneHBe 
252 

Fm JlOII)!(HO ObiiiO Obi cMemaTbC>T B cTopoay llBH)!(e­

RBfl ra3a, Tax KBK aa ¢HnbTpe 11 rrocneayiOtUHX 3a HHM 'IBCTHX arrrrapaTypbi KOIIH-

246 U9 
qecTBO C 1. Tb ae rrpeBbii!laeT aecKOIIbKI!X rrpoueHTOB, To npHHUHniianbHO 

AOCTII)!(l!M8fl 'IYBCTBHTe/IbHOCTb OOHapy)!(eHHSI TBKOI"'O CMerueHI!SI HB/IHeTCfl llOCTB­

TO'IHO BbiCOKol! , CneayeT rrot:t'lepKHYTb, 'ITO rroaeaeaHe 
246 

Cl orrpeaenHeTcfl B 

3H8'1HTe/IbHOH Mepe Xl!MII'!eCKHM ITOBeAeHHeM ero MBTepHHCKOf'O 1!30TOIT8 
25° Fm 

(eM, Bhime), 

Oony'IeHHb!e pe3y/IbT8Tbl ll 113/IO)!(eHHbie Bb!ille npel!CTBB/IeHHH .r10K83b!B8IOT, 

'ITO 3/IeMei!T 102 OOp83yeT Cli/IbHO Copf5Hp)'IOIUIII\CH H, CII9JlOB8Te/IbHO, ~18/IO /IGT)'­

'Illi\ XIIOpl!A, 00t:tOf5He CBOI\CTB XIIOpHAOB 102-ro 3/IGMeHTa H XIIOpl!JlOB ¢epMHH, K8-

IIH¢opHIIfl H /I8HT8HHJ]O B 1 ITOIIJ''IHIIO npHMOe ITOJ]TBep)!(J:teHHe. 0Ho, HGCOMHeHHO, J'KB-

3b!B89T 118 CXOACTBO XHMH'IeCKOf'O X8p8KT9p8 102-ro 3/IeMeHT8, f5onee nerKl!X 

TOHHeBbiX II IIBHTBHIIJlHbiX 3/IGMeHTOB, 

B b!BOJ]bl 

1, BnepBbie H3Y'I81IHCh XHMH'IeCKHe csoi\cTB8 102-ro aneMeHT8 , 

2. XnopHA 102-ro aneMeHTa no neTy'IeCTH (aacop6HpyeMOCTH 113 rn3osoi\ ¢8 -

3bi Ha noaepxaocTH TBept:thiX Ten) 6nH30K K xnopuaaM Tb 1 Cf H F'm. 

7 



3. B~otcoKall cTenellb o'!liCTKH 104-ro sneMeHTa oT cnoaTaHHO nenstmeroc!l 
~ e ~eo Ill 

6 102 B 3KC!1 epHM9HTaX 110 XHMH'I9CKOR HA9HTllqlHKaUHH 104 15bt1Ia ol5yC1IOB-

nella pe3KHM pa311H'IIi9M B neTy'leCTH XliOpHAOB 3THX 3119M9HTOB, 
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f,H, ¢lnepoBy 3a llOCTaHOBKY npo6neMbl H llOCTOSIHHbtR HHTepec K pa6oTe, a T8K-

lK9 E.B. UlHliOBy, o.<t>. EyTeHKO, r.B. EyKnaHOBY H B.3. Eenosy 3a llOMOUllo B SKC-

nepnMeHTOX, 

JJ H T e p a T y p a 

1. H. 3aapa, IO.T. YyGypKOB, P. UaneTKa, T.C. 3aapoaa, M.P. UlanaeBCKHR, 
E.B. lliHliOB. ATOMI!a ll 3H&prHSI, £!., 83 ( 1966); noK118Jl Ha MelKAyHaponuon 

XOHq1epeHUHH 110 lj!H3HK9 TSI)I(91J biX HOIIOB, ny6Ha, 1966, 

2. r.H. <t>nepoB, IO.U. OraHecn n, IO.B. Jlo6aHOB, B.H. Ky3H9UOB, B.A. npyHH, 
B.n. nepellbtrHH, K.A. raspHliOB, c.n. TpeTb!IKOBa, B.M. nnoTKO. ATOMHO!I 

3HeprHSI 0 11.,310 ( 1964), 

3. r.H . AKanbeB, A.r. neM!t H, B.A. npynH, IO.B. Jlo6aHOB, E.B. ¢elj!H1JOB, r.H.¢ne­
poB, JJ.n. YenHOKOB. npenpHHT OYIHH, P-2938, ny6ua, 1966. 

4. B.A. npyHH, H.K. CKo6eneB, E.B. <t>elj!HliOB, r.H. ¢nepoB. npenpHHT OY!HYI, 

P-1580, nyGua, 1964. 

5. r. CH6opr, n)I(.Kau. AKTHHHJlht. YIJJ, M., 1955. 

6. M.YI. PaRccHHCKI!ft. HnepHa!l XJ!MHH H ee npH110li<9HH!I. YIJJ, M, 1961. 

7. H. 3aapu , T.C. 3aapoaa, P. UaneTKa, IO.T. Yy6ypKoB, M.P. UlanaeBcKHfl. 

npenpHHT OY!HYI, P-2548, n y6Ha, 1966. 

8. E.n. noHeu. nHccepT8UH!I, OH H'l1, ny6ua, 1966. 

9. E.n. noueu, B.A. Weronea, B.A. EpMaKOB. ATOMHa!l sueprH!I, 1J!, 195(1964). 

10. H. 3nopa , T,C. 3aapoaa, M. Kpli<HBaHeK, IO.T. Yy6ypKOB. PanHoXHMHll, §, 

77 ( 1966). 

11, V.N. Regener .Pbys. Rev. , ~ 161 ( 1951) . 

12, R.F..fleli . Amer.J. Phys ., ll,219(1965) . 

13, P. Fields, A. FriedmaD, J. Milsted, H. Atterling,W. Forsling, 

Z.llolm, R. Astrom. Phys. Rev ., .!.Q!., 1460 ( 1957) . 

14, A. Ghiorso, T. Sill.eland, J . Walton, G.T. Sesborg . 

Phys. Rev. Lett., _k N I , 17 ( 1958) . 

15, f.H, ¢lnepOB H llP• noKnan Ha Meli<AyHapOJlHOR KOH¢>epeHUHH 110 ljJH3HK9 T!lli<GllbiX 

HOHOB, ny6Ha, 1966, 

8 

16. B.JJ. MHx&eB, B.H. Hm 
JO.n. XapHToHos. 

17. E.A. 3arep, M.E. Maru: 
r,H. <tlnepoa, JJ.n, 

P: 



IOHTBHHO .aensuueroCH 
o I 11 

104 6bma o6ycnoB-

eHTOB, 

ppecnoH.ae&Ty AH CCCP 

epee K pa6oTe, a TaK-

3enoBy 38 IIOMOII[Io B 8KC-

posa, M.P. WanaeBcKHA, 
na.a Ha Mem.ayHapo.aHoA 

yaHeuos, B.A. llpyHH, 
B.M. nnoTKO. ATOMHOR 

3 , 6, B. <Pe¢Hnos, r. H. ¢lne-
6Ha, 1966. 

lOB. npenpHHT OvHHI, 

Vlll, M, 1961. 

M.P. UlanaescxHtl. 

aneprHR, lli 195( 1984). 

lKOB. Pa.aHOXHMHR, .§.. 

peHUHH no <j1H3HKe TR>KeJlbiX 

r 

16. B.ll, Muxees, B,l1, 11momeaxo, M,E, M&nnep, C,M, nonHKBHOB, f.H. ¢>nepos, 
!O.n. XapHTOHOB, npenpHKT 011HI1, P-2839, lly6aa, 1966. 

17. E.A. 3arep, M.E. MHnnep, B.ll. M&xeeB, C.M. nonHX8HOB, A.M. CyxoB, 
r.H. ¢>nepos, JJ.n. lfenaoxoB, npenpHKT 011HH, P-2470, lly6Ha, 19613. 

PyxonHCb nocTynHna B ua.aaTenbCKHA oT.aen 
19 .aexa6pR 1966 r. 

g 



y:· 
3 KCIT. 

I 

2 
0 

3 

Ta6nuua 

Pacnpen eneHHe H30Tonos B.llOn b npo6HHK8x / 
3HeprnR l..J:aC TH T MaTe pH -

H ocuTenb 246 
Cf UOHOB, 3B annapa - (oc) 81! 

160 

90 

90 

98 

T)'pbl 14G 

~~ 
Tb ~·~~ 

[ 
2 0

°Fm + 
246

Cf] 
Ne 

Tpy6Ka 250- · Te<l>noH i 00: 7 100+18 
. NbCI 0 300 

IIO 0 1 2MI.l, b 7 +2 , I 5 4+7,4 HHepTH . 250 pr.cr cjJHl!bTp 
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3 
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331 soar, 

498 s oar , 

1077 

1700 

1752 

T a 6 n H n a 2 
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250-350 

250-350 

250 

350 

250 

350 

250-350 

250-350 

II 

IT p H M e q a H H 8 

H e aa!lep>KHaaeTc !l ua Tpy6Ke n HHepT­
HOM <jl~n&;rp!, 

3 a!lSp>KHBa STC!I Ha HHSpTHOM <!JHflhTpe, 

He 38/IEIP>KHBaeTC!I ua naepTHOM <PnnbTpe. 

3 a ll8p>KHBaeTC!I H8 Tpy6Ke H HR8pTHOM 
<Pnn&Tpe. 

> 20% n pOXOIIHT qepea HHEipTHbltl . cpHTlbTp, 

> 00% a8118p>KHBasTC!I HB Tpy6Ke, 

KIOpHll: > 90% 38/IEip>KHBaeTcH H8 Tpy6Ke. 
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