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l.BseJleHae 

Uen&IO H&CTOSlllleA pa6oTbi ~mnstnoc& aay'<eHae a -paCll8Jl8 Hel!TpOHOJle<!JH IlBTHb!X H3o-

TOllOl'l pTyTH. 11CXO.ll>l H3 nonySMllHpH'19CKHX <IJOpMyn .llllH M8CC H.llep H CHCTeM&THK SHepral! 

CSH3H 0 MOJKHO neri<O ll01<838Tb 0 'lTD! l'l o6naCTH sneMeHTOB C 8TOMHbiM HOMepOM 77 .!S Z '5_ 82 

C yM9HbW9HB9M 'IBCna H9ATpOHOl'l a -pacnan CTBHOSHTCH npesanapyiOWBM THllOM pacnana. 

3TO OISCTOHTenbCTSO o6ner'laeT l'I03MOJKHOCTb 06HapyJKeHHH0 B.ll9HTH<!>HK8IlHH H yCTBHOsneHHH 

OCHOSH~X xap&I<TepHCTHI< Hel!TpOHOJle<!>HilBTHblX H30TOllOS l'l STOll 06naCTH. 

K HBCTOst!lleMY speMeHB JlnH nony'leHBH can&HOHeATpOHOJle<!>anaTHbiX H.llep cywecTsyiOT 

nsa MeToJla: 

a) 6oM68pJlHpOSI<8 THlK9JlbiX MHWeael! nerKHMH '18CTHil8MH ( p a , H T.Jl.) 

c 6on&woA saeprHeA a &Hanas nponyKTOs peaxnaA rny6oxoro oTwenneaaH; 

6) 60M68pllHpOSK8 COOTSeTCTBYIOillHX MHl!leHel! ycxopeHHbiMB THJKenhi MH HOHBMH C 06--

p830l'I8HH9M HCKOMbiX llpOJlyKTOS l'l peBI<UHHX nonHOrO CllBHHHH. 

ITO ao 
B HBCTOSlllleA pa6oTe aay'!anac& a -cneKTpbi npoJlyKTOs peaKuaA Yb + Ne 

Sm IU + Ar 40 H Tm
188 +. Neaa 

K Ha'!any H3MepeHHA 6hrna aasecTHbi naw& nse KopoTKOJKasymae a -aKTHSHOCTH 

T • 3 M a T • 53c), xoTopbre 6 binH npanacaHbi pTyTa
11

•
2

•
3 1

• MeTO.ll, acnon&aosaHHbiA 

l'l H8CTOSlllleA pa60Te, o6eCll9'1Hl'I8Jl S03MOJKHOCTb HCCJl9.llOB8HHH a -&KTH~HOCTell C nepao

JlOM nonypacnaJla csbrwe 0,1 ceK. 

II • MeTo.lUllta aaMepeaaA 

OnbiTbi nposonanac& H8 SHYTPeHHeM ny'IKe 310 CM naxnoTpoHa Jla6opaTopaa HnepHbiX 

peaKUHli 011.Sll1 C HCllO/Ib30l'I8HH9M SKCnepHM9HT8nbHOA yCT8HOl'IKH, OllHC8HHe KOTOpoil .llBHO 

l'l pa60Te Axan&esa H np/
41

• CxeMa Ollb!T8 ll0K838H8 H8 pac. 1. Co6apaHHe npollyKTOS 

H.llepHbiX peaxuaA ocywecTsnHnOC& MeTO.llOM ancop6IlHH H3 rasosoll CTpyH
151

• Bbi6HTbie H3 
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MHlii9Hll S!Jlp8 OTJIB'!H TOpM03HilHCb B rellJIH llpH BTMOC<jlepHOM )18Bil9HHH H BbiHOCHilHCb CTpy

el! raaa HB COOpHHI< S!Jl9p OTJIB'IH, KOTOpbll! C llOMOIUblO MOTOpa ObiCTPO ( • 0,1 CeK) llOBOpa

'!HBBilCSI Ha 90° H pacnonarancR nepea noaepxHOCTHo-oapbepHhiM KpeMHHeBhiM aeTeKTopoM 

a -qacTan. ITocne npeaycHilHTenR, pacnono*eHHoro B Henocpe!ICTBeHHOll 6nH30CTH OT aeTeK

Topa, HMilYilbCbl qepe3 !lllHHHbill K8091lb llOCTYilBilH HB y<;HilHT91lb. 3&!18HH9 BpeMeH OOilY'!9HHSI 

a H3MepeHHR, ynpaaneaHe paoOTol! ycKopHTellR H onOI<Hpoaxa <jloHOBhiX HMnyllbcoa ocymecTB

IlRilHCb TBI< *9• KBK ll B paoOTe AI<Bllb9B8 ll !lp., HO B !IBHHOM CJlY'!Be 8H81lll3 HMilyllbCOB 

npoaoaHncR Ha aHallllaaTope AH-256. Oobi'IBo 256 aMnllliTy!IHhi X KaHanoa aHanaaaTopa paa-

6aaanHcb aa 4 apeMeBHbiX rpynnbi no 64 I<aaana. CyMMapaoe apeMR paooTbi 3THX 4 rpynn 

oblllO onHai<o I< TOMy apeMeRH o6nyqeRJIR, I<OTopoe ycTaaaBilliBBilOCb a coOTBeTCTBHH c ne

PHO!IBMH nonypacnaaa aaonlO)laeMbiX BI'l'HBROCTell. 

KanHopoaKa a -cneKTpOMeTpa npoaoaanacb c noMOIUblO HCTO'IHHKa TIJ.(C + C ') • KoH-

TpOilb 38 CTBOHilbHOCTblO 81lll8pBTYP bl OCyllleCTBilS!IlCSI ny'l'eM perHCTpBURR HMilyllbCOB OT reHe

paTopa TO'IHOl! BMilllHTY!Ibi, KOTOpbl9 llepHO!IH'I9CltH llO!IBBBilHCb RB BXO!I npe!lyCHilHT91lSI. 

0THOCHT91lbHBR aenH'IHHa '!Rena 6oM6apaHpy10mHx TR*ellbiX IIOHOB onpeaenRnacb nyTeM 

HHTerpHpOBBHllll TOKB HOHOB C Y'I9TOM H3M9H9HHH a<jl<jleKTHBHOrO 38pll!l8 HOHOB B 38BHCRMCl

/6/ 
CTH OT HX 3HeprHH 

3HeprHSI OOM08p!IHPYIOIUHX HOHOB H3M9Hllll8Cb llyTeM nepe!IBH*9HHSI llpOOHBK8 C MHIIl9Hb10 

B!IOilb paaHyca UHKilOTpoHa. 

MRmeHH H3roTOBilllllHCb cneaylOIIlHM o!5paaoM. 0KHCb peJII<03eMellbHbiX aneMeHTOB Obiila 

npeBpameHa llP9*!19 BCero B HHTpBT. ITony'leHHbiA KpRCT81lllH'19CKHll HHTpaT paCTBOpS!IlCSI B 

3THilOBOM CUHpTe, 8 38T9M !I0!58Billi110Cb H9!50ilblll09 KOilH'!9CTBO pBCTBOpa ll81l0Hil8KB. 3aTeM 

CM9Cb H8HOCHilH TOHKHM CllOeM H8 81l10MHHH9BYIO <jlollbry TOiliUHHOI! 7 MK. ITocne llpOCbiX8HHH 

aarOTOBI<a npoKallllaanacb npa TeMnepaType B HeCKOilbKO coT rpaaycoa C • HHTpaT peaKo

aeMellbHoro aneMeaTa npeapamancH a oltliCb H uanoHnaK yaanli11CR H3 MHllleHH. ITponeaypa 

ll0BT0pllll8Cb JIO T9X llOp, IIOK8 He !5blll8 ll0JlY'!9H8 H900XO!IHM8SI TOillUBH8 MBIIl9HH. 

III • 3KcnepaMeHTBilbBbie peayllbTBTbi 

Bb16op MameHell a 6oM6apaapy10max qacTau an" HccneaoaaHBR aaOTonoa pTyTa o6ecne

'!BBan llOCil9!10BBT91lbHQe llOily'leHBe BCe OOnee aei!TpOHO!Ie<jlBUB~HbiX H30TOilOB, HB'!HHBli , C B3-

B9CTROro a -aany'!aTenR Hg
188

'
188 

HaH!5onee llO!IXO!ISilllRMH oKaaanacb cneay10mBe peaKUHH: 

ITO 20 
Yb + Ne 

l4T '0 
Sm + Ar 

5 

uo• 
Hg 

18T* 
Hg 



11cnonb 30BanHCb 06orameHHbiB H30TOnbi HTTep6HSI H CaMapHSI, HMBIO!llHB c ne!lyiOIUHll 

H30TOnHblll COCTaB ( CM. Ta6nauy 1): 

Ta6nHua 

I130TonHbi ii cocTaB MHille Hell (no nacnopTy Bcecoi03Horo o6'bellHHe HIISI 'I1 3 0Ton') 

----------------
Yh 5m 

Yb - I68 0,1% ~m - 144 0,1% 

Yb - 170 80,4% ~m - 147 94,7% 

Yb - 171 10,0% ~., -148 3,5% 

Yh - 172 4,4% 5rn - 149 0,8% 

Yb - 173 2,0% !>m -150 0,:3% 

Yb - 174 2,6% ~m - 152 0,4% 

Yb - I76 0,6% !>m - 154 0,2% 

----------- - -- .. ·--- - ·- ·---------·---------

Xn MH'IeCKHe 3arpSI3H e HH>I a cny'!ae HTTep6n >I : Er-0 ,01 %, Lu- 0,1 %, Cu - 0,001 %, 

Fe - 0,01 %; e c ny'!ae caMapH>I: Ce Pr Nd , Eu , Gd, Dy cocTaBn>InH B cyMMe 

1% aeca . 

MnllleHb 113 Yh2 0 8 l!Mena T onmnHy I ,:1 MrlcM
2

, a MHille Hb H3 
2 

Sm 2 0 3 - 1,8 MrlcM • 

a - c neKTpbi , nony'leHHbie npH 3Heprnu 6oM6ap!lnpyiOmnx HOHOB Ne 20 175 H 138 M 3a 1 

noKa3aHbi Ha puc. 2, a npa 3 Heprua HOHOB Ar 251 M3B Ha pRe. 4. 3HeprHH 11 nepiiO/lbi nony-

pacna11a o6Hapy•eHHhlX a -rpynn npuBe!leHbi e Ta6naue II 

<l> yHKUHH B036y•lleHH>I COOTBeTCTBYIO!llHX peaKUHli n o Ka 3aHbl Ha pHCYHKaX 3 ( Yb + N e) 

H 5(Sm+ Ar ) 3HeprHH ao36y•JleHH SI ( E 
5036

) cocTae Horo SI!lpa onpe11ensmacb no <jlop-

Myne F. e036 F. 6 - E OT/l - Q , r11e E 
6 

- 3HeprHSI 6oM6ap/lHpyiOIUHX TSI•enbiX HOHOB, 

E - KHHeTH'IeCKa SI 3HeprH>I COCTaBHOrO SI!lpa, Q - 3 HeprH>I peaKUHH 0 paCC'IHTaHHaSI 
OT/l /7/ 8 9 10 / 

H3 Ta6nH"'HbiX 3H8l.leHHi1 MBCC Stl:tep, npHHHMBlOlUHX yY.J:BCTH e B peaKUH H ' 
1 

' • 0pO.HH8T8 

Ha pnc. 3,5, 7 noKa3biBaeT aenn'IHHY conot x J0a 1 r.ne J
00 

- H H T eHC HBHOC Tb a - rpynnhi 

B KOHUe o6ny'leHHSI 0 HOpMHpOBaHHa>I Ha e!lHHHUY epeMe HH, TOK 60M6ap!lHpyiOlllHX HOHOB H 

pacna!l BO epeMSI o6ny'!eHH>I. nnSI Ka*llOH OT!lenbHOll peaKUHH 3Ta eenH'IHHa nponopUHOHanh-

HB rrpOH3BeaeHHlO 3~¢eKTHBHOrO nonepeqa oro C81.J:8HHH peaKUHH H8 OTHOCHTenbHYlO HHTeHCHB-

HOCTb eeTBH a - pacna11a o6pa3yiOmerocSI H30Tona. 
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A5cuHcca noKa3hiBaeT 3HeprH JO aoa5ylKueHHSI ( E 

5035
) cocTaBHaro S!l!pa Hg ao , a opuH

HaTa - const x J0 a , r ne J0 a - HHTe HCHBHOCTb a -rpyrrn hi a KOHne o6nyq:eaag , aopMHp~ 
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l13y"l8flHCb T8KlKe H9KOTOpbi9 a -H3ny"l8T9flR 30fl0T8, C aTOll U9flbl0 MHl11 9Hb H3 

Tm 2 0 8 TOniUHHOll 1,1 MrlcM
2 

6oM68p.UHpOs8n8Cb HOH8MH aeoa8-22. a -cnexTp bi , H3Me p e a

Hble npa a a e prHH HOBOs 153 Mas H 128 Mas, nOK838Hbi H8 pHc. 6. 

3aeprHH a nepaO.Ubi nonyp8CU8.<l8 o6H8pyJKeHHbiX a -rpynn npHseae H bi s T86nHue II 

8 <j>yHKUHH S036ylK,[l9HHH COOTSeTCTSYIO!UHX pe8KUHil UOK838Hbl H8 pHC, 7. 

IV • 06cyJKaeaHe peaynbT8TOs 

fpynnbi A H 8 , a - H3ny"l8T9flH C T8KHMH X8p8KT9 pHC THK8MH H9H3S9C THbl y ane-

MeHTos ner"le 8i H8a6onee cxoaHbiMH X8p8KTepHCTHK8MH o6n8.U8 IOT aaseCTHbie H30TOnhi: 

AuiTT ( 
Ea = 6,11 Mas, T - 1,4 cex 

112 / 
), 

Au
118 

( Ea 5,91 M as, T = 2,7 cex
1121

) H 

Pt
178 

( Ea ~ 0,94 ±. 0,02 M as, T = 2,3 ±. 0,5 CeK
1111

). 

Oaa8KO T8K8H H.UeHTH <j>HK8UHH a -rpynn A H 8 ManosepOHTH8 yJKe H3-38 cywecTseaaoro 

p83flH"'HH S n e pHO,[l8X nonyp8CU8,[l8, 113 8H8flH38 <j>yHKUH il S036ylKU9HHH T8K lK9 CneuyeT H9S03-

ITT IT& 116 
MOlKHOCTb OTOlKA9CTsneHH51 a -rpynn A H 8 C Au Au HnH Pt 

Aa8na3 <j>yaxuall soa6yJKueHHH c uenbiO onpeueneaaH M8CCOSbiX "'HCen npouyKTOs pe8K

u all npoSO,[lHflC H H8 OCHOSe cneuyiOWer'o COOTHOl119HHH, yCT 8HOSfl9HHOrO AneKC8HU9pOM H 

CaMOHOSbiM/
141 

unH pe8KURli THn8 (T5IJKe n bi ll u o a, xn 

E - I B 
I= 1 nt 

= con s t , 
S036,M8KC 

rue E S03
6

,M
8

KC - a a e prHH, COOTSeTCTSYIOW8H M8KCH MYMY H OpM HpOS8HHOH H8 <1
0 

<j>yHK-

UHH S036yJKU9 HH H pe8KUHH C o6p830S8HH9M U8HHOrO H3 0TOU8 0 

C7
0 

- a <j><j>eKTHSHOe nonepe"'H Oe C9"19HH9 06p830S8HH 51 COCT8SHOrO 51U p 8 , 3H8"19 HH51 

6hinH S3HTbi H3 p860Tbi 686axos8 
1 151

, 

Bnl- 3 HeprRSI CBH3H HeATJ)OH8 i , BbiReT8 J01U8PO H3 COCTBBHOrO Slll,p a , 

- "'HCflO HeilTpOBOB, Bbin9T8 10UlHX 83 COCT8SHOrO 51Up8 npH aaeprHH B036yJKUeHH 51 

E 803 6. M8KC. 

flng H 3 0TOfiOB Dy , p8Cfl8ll,8 101UHXC 51 H3 OC HOBHOrO COCT051HH5l, 3 T 8 KOHC T 8 HT8 

C OCT8Bfl519T 5 - 6,5 Mas
1 141

, HO npH n e pexoae K H3 0TOU 8 M Au , Hg OH8 UOfl lK H8 6 biTb 

H8 MHOro M8HbWe BCneJlCTBB e y6bJB8HHSI C pe.nHeJi 3 H e prHH B p81U8HHSI C OCT8BH OrO R,npa. 

11 



TaonHua II. 

Pe3yHbTaTH H3wepeHHa 

060- kUeHTH-
3Ha- T cpHKalzyiJI 
ileH!4e P e a K u H a £<>~.(M3B) 

cot-
rpvnn 

1 c :.:f _.., zr 5 b 

A 5 •111 It 40 H lit • 
In+ t-~~ T 6,08!,0,02 3,9!,0,2c H9 H~ 

B 5 tic~ 4 4o H tiU• m + ,.. ~ 9 JL 5,97!,0,02 4,6!,0,5 c H'J 110 

Yh 4~-t- tie w-"> H, If/a 11 I 5,83!,0,02 9,2!,0,6 c ~ 482. c 
5 ,..f,.40 ~·n• rn +- r ----->:> ~ 5,85!,0,02 9,1!,0,3 c 

D 5 lltl A ljO Hg 41f' .. m +- t- --» .!!a. 5,76!,0,02 17 + 4 c H, 11n 

s IH ,J ljo H ill-• hoi t- ,.. __... 9 Ill b 5,73!,0,02 7,9!,0,7 c 
E 

5,74:,0,02 6!,1 c pt- H£. 

Yb r'lO + Ne.ao _ Hg t901 .!!.a. 5,59!,0,02 25 .:!:. 3 c 
F S w.'u t- 4r J,o __..,. ~ 41=1~ 

Hg ~~~~ 

.!.a. 5 ,60!,0,02 27 !. 9 c 

s tltl A t,o H fiUir. - 5,58.:!:,0,02 13,5!,1,0 c 
hlt-r--~ .Y.j, 

G 
5,60 IO c ,4"" il1 

YJ, ·~ .... Ne.lD- H9 f5b* ..!J, 5,59!,0,02 43 !. 4 c H iiS, .,,,. 
9 

H 5,6 !. 0,1 0,7!,0,2 14 H '49S 
9 

5,64:!:,0,05 53+4 c Hgff!, II' 

I! 0603HaqeHHe ITHKa B ~ - crreKTpe H KpHBOa cpyHKUHH B036YXAeHHJI 
AJISi AaHHOR o< - rpynns. 

12 
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IT · ~ .) -lJ :::> lb 1 

YbHO .... ~e..ZD ~ Hg•90• "'} 5,44!,0,02 I8,3+0,6 
!:,nf\ .4-rlf<l- Hgilf-* VI 

- c 

r 5,47 IO c A-..- tlf /I2/ 

5 ,4.3!,0,02 (22+I) c - pt ff-1 /II/ 

VbRo + ~liP- tkJ f~ .. 

"} 5 ,34:_0,02 48!,2 c 
5 Pi,.,.-. -r ~r 4o- f.lq ~If • vn ~~~3 

} - f&9 N u Au. 491 ~ T I 111 r ~ ---» 

5,3 ...., I ll AlA- /D/ 

5,34 44 c ,.. .... 413 /I2/ 

n, ftc>.,:.. Ncao- Hg 490 A :} 5 ,It.:,o ,02 47+3 c 
s,/'1- .... 4,..,~ H9 4h- • 

K 
ptffo 5,I4;!;.0,02 50;!;.5 c /II/ 

5,I5;!;.0,02 33!,5 c pt4'f-9 /II/ 

- t&9 lieu A f!f • - 4,3!,0,211 /rv.. fiS I"' + -'> 14 II 5,07!,0,02 -
5,05!,0,02 .....,4 )( ~ /IJ/ 

L 
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flono>KeHHe MaKCHMyMa <j>yHIIlHB B036y>K.!l6HHSI peaKilHH, npHBOllSIIllel\ K o6pa30BaBHIO 

A-H3ny'laTens 8 (KpHBaSI II Ha pHC. 5), COOTBeTCTByeT peaXIlRH Sm
1
H(Ar 

40
,7o)HgUO 

flp& ' TBIOA SHeprHH B036y>KlleHHSI 
ITT 

Au 
n8 

Au Pt
1u eme ae MoryT o6pa30BbiBaTbCH 

C CYlll6CTBeHROA HHTeRCHBROCTbiO, OllHBKO npH 60nblllHX SReprHHX B036y>KlleHHSI BKnBll H30TQ-
IT8 IT& 

DOB Au HnH Pt CTaHOBHTCSI 3aMeTRblM, 3TO 06CTOSITenbCTBO llOllTBep>KJlaeTCR T9M, 

'ITO nepaoll nonypacnaaa a -rpynnhr B npa MaXCHM8nbROll 3HeprHH BOHOB Ar CTaHo-

BHTCSI 6nH3KHM K 3 CeK, a XpHBaSI II Ha pHC, 5 Ha'IHHaeT B03paCT8Tb, 

cJ>yRKUHSI B036y>Kll9HHSI peaKUBH C o6p830BaR&eM a -rpynDbl A (xpRBaSI a pat.5) 

ae &MeeT 'leTKO Bblpa>KeHHOro MaKCHMyMa, Oaaaxo, OC HOBbiBaSICb Ha o6meM CllBHre KpHBOll 

OTHOCHTeJlbHO xpasol\ II npaMepao aa 15 Mas B . cTopoay 60nhlllHX aaepral\ II y'IHTbiBaH 

np9llCKa3aHHSI CHCTeMaTHKH a -pacnaaa, MO>KHO HlleHTH<j>HUHpOBaTb a -aanyqaTenb A. 

hT 40 1T8 
xax npoayxT peaxna H Sm ( Ar , So) H g • 

rpynna c l-13 
ITI 

Au ( Ea = 5,84 M3B, 

BCeX H3B9CTHblX B HCCneayeMOI\ o6naCTH H30TOilOB TOnbKO 

T = 7,1 cex
1121

) o6naaaeT CXOllHbiMH xapaxTepacTaxaMa c 
20 

ny'laTeneM C 0aHaKO OpH MaKCHManbHOil 3HeprHH HOHOB Ne H 3HeprHH HOHOB 

a -as
co 

Ar 

6nH3KOA K MaKCHMYMY <j>yHKUHH B036y>Kll9RHSI COOTBeTCTBYIOlllel\ peaKURH, 
ITI 

Au o6pa30Bbi-

B8TbCSI ewe He MOr. 

Aaanaa <j>yaxuaA aoa6y>KaeHHSI B o6oax cny'laHX aaeT OllHHaKOBbiA pea ym,TaT : a -rpyn-

na c IU 
npaaaane>KHT H g 

3Ta HlleHTa<j>axauaH noaTsep>KaaeTCH a apyraMH <j>axTaMa. B onhrTax c aoaaMR Ne 20 

npR MaKCHManbHOl\ 3HeprHH HOHOB H B OllbiTaX C aprOHOM npH 3HeprHR HOHOB, 6nH3KOll K 

MaKCHMYMY <j>yHKUHH B036y>Kll9HHR peaKUHH C o6pa30BaHHeM a -aanyqaTenH C , <j>opMa 

xpasoli pacnaaa a-uanyqaTens 1 noxaabrBaeT aaxonneHKe. 3aepraR H nepaon nonypacnana 

H3ny'laTenR 1 CXOllHbl C xapaJtTepHCTHKaMB H3BeCTHOrO H30TOna Pt I T8 , KOTOpb!ll o6pa3yeTCR 

182 
npa a -pacnaae Hg • Oueaxa nepaoaa nonypacnaaa MaTepaacxoro R30Tona no xpa-

soli pacnaaa a -aany'laTenH 1 cornacyeTCR c npeanono>KeaaeM o TOM, 'ITO MaTepaHCKHM 
18 2 

H30TOIIOM stBnHeTCR Hg 

rpynnbr D R F a - H3nyqaTenR D H f OTnH'IBIOTCR CBOHMR xapaKTepHCTH-

K8MH OT BCeX B 3BeC THbiJifllll H30TOIIOB a neMeHTOB nerqe BHCMyTa. nocKOnbKY a -H3nytteHHe 

nerxax H30Tonos Pt a Au noapo6 ao H3y'leao B pa6oTax
111 1 8 112 1

, MO>KHO aaxn10-

ttHTb, 'JT O D H F SIBnRIOTCSI R30TOilaMB pTyTH. <l>yHKURH B036ylKJl9 HRSI p eaKUHl\, npHBO-

.ll,HlUHX K o6p8.30B8HHJO 3 THX H30TOIIOB, HM9JOT B9CbM8 Heonpe.neneHHbiA BH.O BCne.o.CTBHe MB-

no!\ RHTeHCHBHOC TH cooTBeTCTBYIOlllHX a -rpynn. Oaaaxo, cpaBHHBaR ax c <j>yHKUael\ 

eoa6y>K.neHHH peaKUHH Sm 
14

'
1 

( Ar 
40

, 5n) Hg 
18 ~ , MO>KHO llOCTaTO"'HO HBJJ.e>t<HO orpaHHttRTb 

B03MO>KHbJe 3HB 't eHHSI MBCCOBbiX ttHCen 3 THX H30TOIIOB .O.H8II830HOM 181 ~ A <_ 183 , 

16 

l 
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teo 
l13oTon Hg yJKe H.QeHTHijlHuapoaaa. OcnoabiBasrcb na cooTnmneHHH aaepralt 

0 B F MO>KHO C.nenaTb BbiBO.ll, ttTO rpynna D npaaa.uneJKHT 
let 

Hg ' a 

a -rpynn1 

a -rpynna 

F -- H g 
18 8 

• To o6CTOHTeJlbcTao, 'ITO 

H g
18 1 

OKB3btaaeTCH M9Hhllle aaepr-HH 

npa TaKolt H.Q9HTHijlHK8UHH 3HeprHSI a -'IaCTH.Q 

a -'IaCTHU Hgteo , npe.ucTaansreT co6olt OTKnoae-

HH9 OT CHCT9M8THKH, O.llH8KO) He HBnReTCSJ 9tlRHCTB9HJJ;biM RCKn10'19HH9M 1161 

fpynnbi E , G , H , K L 3aepraa H nepHO.Qbi nonypacna.t~a 

a -rpynn E G H . 
!Te 

Pt 

K H L xopowo cornacyJOTCR c xapaKTepHCTH-

KBMH H3B9CTHhiX a -H3ny 'IaTenel! Au 181 Hg 186,1!8 Pt IT! • Au 1!8 • (Pt lTD + Pt teO ) 

H 

a - a 

( CM. Ta6n, II ) • 3TH H30TOnbi MOrna o6pa30BbiBaTbCSI B HaWHX OnbiTaX KaK npH 

{3 -pacna.ue nepBH'IH blX npo.QyKTOB, TaK H ny T9M peaKUHli C Bbin9TOM 3apS!lK9HHbiX 

'!aCTHU, flOB 9.Q9HH9 ljlyHKUH(I B036y>K.Q9HH5! peaKrlHli, npHBO.QS!WHX K 06pa30BaHHIO TaKHX a -

rpynn, cornacyeTcR c u.ueHTHijlHKauae lt no aaepruu u nepuo.uy nonypacna.ua. flpH 6oM6ap.ua-
tea te8 

poaxe TynnHR HOHaMH N e - 22 a -n3ny '!aTena A u H Au o6pa30BbiBanacb a peaK-

UHHX nonHoro Cni!RHHSI H aHanH3 ljlyHK.QHl! B036ylK.Q9HHS! (pHC, 7), BbinOnHeHHbllt TaKHM lK9 

o6pa30M, KBK H .D.nSI H30TOTIOB pTyTH, ITO.llTBep_ttHn 3H8l.J9HH H M8CCOBbiX ttHCen 8 THX H30TOfiOB 

30TIOTB. 

AaTOpbl 6naro.uapHbl npoljleccopy r .H . <l>nepoay H B.A. Llpyaay 3a npe.uocTaaneHHYIO 

B03MOlKHOCTb npoae.ueHHR aKcnepHMeHTOB a fla6opa TopHH R.UepHbiX peaxuaii; npoljl. K. Anex

CaH.uepy H K.H. fpoMoay 3a no.u.uepJKKy pa60Tbi , 

ABTOpbi npH3HaTenbHbi A. Tpoa, H3rOToBnRBweil MHWeHH H noMoraaweil npa o6pa60T

xe pe3ynbT8TOB, IO.B. nony60S!pHHOBy H B.Yf. KpawoHKHHy, noMoraawHM npu npoae.ueHHH 

3KCnep HM9HTOB. 
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