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BBe.!teBl!l:e 

Henpo~e ROMnHeKCH T~OHOHa C ranxOHltSMH H ~yrBMH O~O­

SSP.a;:lUiliMH ~ paRee HSY'!SJll!Cl> paSJm'U1llMH rpYJlIlaMH aBTO­

poalI-9~MMH 6~o yCTSHo~eHo 06pasoBaHRe MOHo~epH~ KOMnXeKCOB 

C ~CROM nHr~OB OT I .!to 4, a ~HO~ aCCOUWSTQB ltSZe 

.!to 6. 

B 60JIl>llD!BCTBe pa60T o6$eKTSMH HCCRe.!toBSHHI 6wm Tpy~OpaCT­

BOpnllie COD n (1). Onpe.!te1Ul.1IaCl> samrCHMOCTl> JiIX paCTBOpHMOCTH 

OT KOH~eHT~ aHHOHOB-~OB B paCTBOPax C nepeMeHHoft H 

nocTommol DCOKOI HOBBOI CHJIoft (p ). Hcxo,nJl HS KPHBWC paCTBO­

PHMOCTH, MOZHO 6ano paCC~TaTl> COCTaB H cTa6BXbHOCTl> 06pasYD­

mHXca B STmx YCROBBRX ROMnHeRCOB, eCJm C.!te~Tl> pa.!t .!to~eRHI, 

HanpHMep, 06 IISMeHeHBB aKTHBHOCTH HOHOB H 0 npoHsBe.!teRBRX paCT­

BOPHMOCTH T~oco~el B RoaneHTpHpoBSHHHX paCTBOPax s~eKTpoJm­

TOB nepeMeHHoro COCTaBa. nPH nOC'1'SHOBRe HCCRe.!toBSHBI MeT().!t8MH 

pacTBopHMoc'1'el B 6poMH.ItHHX H IIO~ CHCTeMaX BOSHHKamT .!to­

nonBHTe~RHe SRCnepHMeHT~RHe '1'PY~OCTH Hs-sa qpesmi~RHo Bl!I:S­

:ax iOaneH'1'PImJiII (10-5 - 10-7 MO~/J1) TI (1) B paCTBOpax. 06­

MCTH, B EO'1'Opia npeBlQ'lltecTBeHHo cYDlecTBYJ)T HelT~RHe II O.!t­

Hos8p.1tD;lDle OTPBIl8Te~RHe KOlolI1J[eKCH, COBIl8Jt8D'1' C IOIJi'HIIYM8MK Ha 

KpDllX paC'1'BOPBMOC'f'B 6poMi1',11;8 II 1I0.!tH.It8 Tl (1) B paC'l'Bopax, co­

.!tepaamHX O~OBll8BJIHe 8HII0BH-JlBI'8JI,!J;H. lloSTOUY KOHC'1'aHTH 1C'1'01­

~CTH TaxBOKOlolI1J[eKCOB ~06Hel onpe.!teJ1RTl>, no sameuy MReHBm, 

IIJlIIBI\IIUB~HO .!tP;vrnt Me'1'O.!tOM - IIsMepeHBeM DOltBDBOC'f'B TI (1) 

B paa6aBJ1eHHWC paC'l'Bopax WOHOma: SJIeKTpoJIBTOB IIPB DOC'1'O.IIBBol 

II cue II nepeMeBBWC KORIJ,eHT~ 8HII0HOB-JIBI'aB',JI;GB. Pas-
h~--"·~'u­

Vii-Ii. ·'·;~'il kH:Cnir,r 
1"~J;!II11fX HC. ." .·~(':.a:)!lll11' , 

__ ">-nA6!'H:'JI~. '-r;::u 



pa60TaHHHI HaMH BBpHaHT MeTO~a roPHSOHTanbHOro SOHHOro 3~eKT­

poqopesa HOHOB /10-12/ nOSBO~eT npOBO~Tb npRMNe HSMepeHH~ 
OKopooTeA MKrpaURH ~pOKOnnqeOTB ~eMeHTOB. MeqeHHHX ~o­

ayRJll{.l:taMIr, H paOO'llfTliBBTb Ha OOHOBBHlm 3KoIIep:l!MeHTanbHHX ~aHHHX 

~~HHe nO~OOTH HOHOB. mx KOHCTaHTli ~o~sa R 

Ko~eKooo6pasOBBHRa /13-16/. 

HaCTO.RlllWi pa6oT8 nOCBHIlIeHa O'Ipe~e~eHlm KOJlO'l,'aHT YOTO~R­

BOOTH HelTpaJlbHHX 8ccoUlIaTOB n Br H n I • 3xCnepHMeHTli 

B!iIIO~eHH C pa~OTaJUmeM - 201 Tl 6es HOOHTe~. 

OKOnepBMeHT~bH$R qaOTh 

ITpenapaT 201 Tt 6WI nOJIy'IeH H3 B/O "HsoTon". 0I:l 

co~eplKaJI OTHOOHTe~HO 6oJll>lllHe KOnnqeCTBB No Cl • OT ItOTOPHX 

TanxHI OT~e~ oop6IJ;Hel Ha KO~OHKe. san~eHHOa KaTHOHHTOM 

.lJ,aY3KC 5Qx8. T~I BW.ti~ H (I.... I MO~/JI. paCTBOP ynaPHBa­

~ ~ocyxa JII paCTBOpJtllH ~OT8Jl.lJl'I! B HCl 04 I·10-2 MO~/JI + 

N 2 H 5 + 1.10-3 M~/JI. OTOT paCTBOp. aItTHBHOCT.bIl .... I I'Ex/Mll, 

6WI JIIOXO~ npJII npBrOToMeHHH pa601JlIX paCTBOPOB pa.ItIIOTaJIJIllJI. 

MeTo~. opraHJ/lsaIJ;Jllit JII annapaTYp8 3KOnepJ/lMeHTS 6~ TaItBMR &e. 

KaIt B H8l1Il!X npe~ PS60Tax /13-16/. HaMepe~ nO.D;Bl!lJllHOCTH 

Tl (1) 6~ npoBe~eHH npB Ll E = IO.oo( I) B,cM-I JII T = 298,1(1) K 

B paOTBOpax OJIeJJ;YJOllllilX qoHOBliX 9JIeItTPO~ToB: 

I. H(K)Cl 04 ' I,5.IO-3~)L"'" 0.50. 0.3 ..... pH ~ 6,5 ; 

2. 9'10-2 E[KIJ~I.IO-5 MOJ1J:./JI -H(K) (104. ft =0.1. pH 1.3-2.0; 

3. 9.10-2 ~ I K Br }E[.IO-5M~/JI -H(K)(104 ,)£ =0,1. pH 1.3-2,0. 

Ana CTs6BJIJ/1SaIJ;iIlI T~OJIIOHa K paCTBOpaM ~o6aB.lr..!r.lIB I'JII,;IijlaSHB. 

nop~ 10-4 ~/JI. QT06!i npoBepJIITb BJIKRHl/Ie Ha pe3Y~TaTY J113­

MepeHH! B03YOlDlHX QJIyqaIBia .KTOB. C~aHHHX C JIIcno~SOBB­

liReM 201 n 6es HOOJIITe~. B Bec~KBX OIIliTax ItOJl.IteHTpan;H.fI: 

TaJIJIllJI B qoBOBHX 9JIeItTpOJIJ/lTax 6WIa 1.10-4 ~/JI. Bee paOTBOpJ:l 

2 

rOTO~Ob HS pe8KTHBOB ~~~ Xq H ~a Ha 6~CTH~PO­

BBHHoI Bo~e. 

PeSY~T8TH H o6cY!neHHe 

llo~KZaOCTb 201 TI+oCTaBaHaCb nooTo~Ho.l B paCTBOpax~­
HOBHX 3~eKTpO~TOB, He Oo~~pma~ 6pQ~ R HO~, npH HSMe-

BeHHH 6~ee ~eM Ha ~ IIOp~ OT 1,5,10-3 MO~/~ ~o 0,50 

MO~/~ - KOHIJ;t,HTpaItHll HCl04; npH YBennqeHHH pH or 0.3 ~o 6,5 

npH,p. = 0, I H B npIlICYTCTl3lm I· I 0-4 MOJ1.ll/~ TaJIJIllJI (I) B paCT­

BOpax C fl = 0,1 R pH 2. PesYJ1.llT8Tli !lToR cepo 3KcnepBMeHTOB 

npe~cTaMeHH 1m pHC. I. PaOC'D!TaHHYJO, HOXOM HS HRX, ope,JUllOlO 

Be~HY nO~RmHOCTR Ta~OROHa, M!i paCCMaTpHBaeM KaK H~B~­

aJlbHYJO IIO;ttBDHOCTb n + B XJIOPHOKROJWX paCTBOPax 0 I .5' IO-3~ 

f.f'~O,50 npH 298,I(I) K: U: +7,3(3)'IQ-4 c';'C-~D-I" OHa IIO-n 
~yqwIaob MHSKOH K nO~mKHOCTH Tt'" B 690KOH9'lHO pas6aM9HHHX 

IO ____________________________________________-, 

rj
R" 

I 

txl 

'7" 
o 

C\l' B l- t te 
~1-+---t- -+ ---r"0C! 


1::1 6 I­

4 I 
o 0.1 0,2 0,3 0,4 0,5 ~ 

PlIc. I. IJo;s;BDHOCTb 201 n + B paCTBOpax H(K) (104 B 

3aBXCIDIOCTII OT BOHHOI CIIJIH. , - 201 n+ 698 HOOJl'1'e~. 
? - B paCTBOpax qoHOBHX 8JIeKT~OB 1·10-4 ~/JI 

T8.I.UIBII. 298.1 K. 0.3 ~ pH ~ 6,5. 
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( 0) ..... " 0 7 75 10-4 ? -lB-l '.paoTBopax JA = : w,rt f- = f' OICO • ,pacc":mTaHHOR Ha 
OCHOBaHHn CnpaBO~HX ~aHHHA/ 7/ 0 npe~~HOa nO~OCTH Tan-' 
JIOaOHa. 

HetTp8J1l>HIle ROMllJIeHCl:dTl I J H (Tl Br 1 

3KCnepHMeHTaJIbHlle peSY~TaTH HSMepeHH! 6pYTTO-nO~QCT. 

Tl (I) ( uT[{IJ) B paOTBOPax qxJHOBl:lX 3JIeRTpOJIHTOB npR )l = 0,1 • 

ROHneHTpa~ Br - H I - 0,1 MO~/JI H IUDKe np!;l.n;oTaBJIeBH Ha 

pac. 2. XapaRTep saBHCHMocTeA 0 ll( 1) = f ( [ X - J ) nOSBOMe'l' 

o.n;eJIaTb npe.n;nOJIoxeKH~ 0 TOM, ~TO B 6po~oo.n;epza~ paOTBOPax, 

I B r - J~ 0, 1 MO~· .lI-
l 

I HSMeKeHl'Ie nO.n;BElKHOO'1"R 06YCJIOBJIeHO 06~ 
paSOBaHlJeM TO~RO HeitTpaJIbHOrO ROMllJIeRCHOI'O coe,mmemur I Tl Br l , 

a B RO.Itlf.Itco.n;epzalIlIDC - [ Tl I} H, BepOSiTHQ, (Tl I 2 J - • 

....... 
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FHc. 2. 3am/CHMOCTb nO.n;BliIlIHOC'l"H 201 TI (1) B paCTBOpax K I ­

R KBr - + 9.IO-2 - 10-5 u~/JI - H(K) CI 04 

ji =0,1. pH 1,2 - 2,0, 298.1 K. CIlJIOIllBli.lm JIlIHl!fllm 

\ 
o· 	 10-3 10-2 10-17 

IX-I,(MOJIb'JI-1)

9 

B nOCJIe,nneM cnyqae saBRCHMOCTb 6pYTTo-no~ocT~ TI(l) 
0'1' ROHneBTpanHR aKHOHa-JIRI'a~ OnBCHBaeTCH ypaBHeHl'IeM (I): 

[j Tl! n'" U0 Tl '" '" U 0 [It I 2- 1 'Jh [I - J 2 (1) 
1 + J11 [ 1- J '" J1 2 I 1- 12 

I ~ 	 r.n;e u[TL lz )- - ~HaH nO~OCTb o,nnosapR,ll,Horo HOMD­

JIeRCa, fl1 H J12 - ROKCTaHTH KOMJJJleKC006pasoBaHRH. 1I00H~HY 

HS1!IepeHHH npOBO.lt\tl1lI~b B paCTBOpax, r.n;e HOaneHTpaD;lm [T1 12 1­

6anz OTKOC~eJIDHO Hl'ISKHMH, TO npH pemeHl'IH CHCTeMH ypaBHeHl'Ii (1) 

Me',l'o.n;OM HaHMeH:&IlIlIX KBSJij>8'l'OB no nporpaMMe I'll NUIT /18/ MH sa,na­

JIH BeJIliffllilHy li[TI 1 ]- = -7(2) '10-4 crJc-;rB-
I • ::ITO c.n;e.lI8liO HCXO­

2 
~ HS HSBeC'1"BHX ~HHX 0 npH6JIHsHTeJIDHO paBHHX a6CO~TBHX Be­

~ax no~ocTeA o,Il;Bosap~ ORCaJIaTHHX KOMllJIeKCOB Tpex­

BaJIeHTBHX UeTaJIJIOB /14,15/, a TaDe Np 02'" H[Np02IOHJ2ri'16/. 

~yrHe nOCTOHHBHe: u 0 Tl + , fl1 H fl2 npmmMaJIllICb KeSaBllCHMHMH 

H no.n;6l!p8JIBcb CB060,Il;Bo. 

B pesY~'l'aTe 3THX pac~eToB no~eRS KOBC'l'aHTa YCTOIrmBOC-

TH HeiTpaJIDHOI'O '1"aJIJIOHO.ltH.1l;HOro KOMllJIeKCa J11 '= lI5 (25) JI' MOJID-1. 

BTOpaH ROHC'1"aHTa HS-sa OTHOCHTeJIDHO 60~moI'O HHTepBaJIa Sa.n;aHBHX 

BeJIJrtam UO [TL I I - H pas6poca 3KCnepHMeHTaJIbBHX .It8HHHX npH 

[ 1- }"'" 0,05 MOJID/JI onpe.n;eJIeHa 0 60JIDmoA 01JlllI6KOi: Jl2 ::>! 

I~ 400(250) JI'MOJIb- R MOEeT OJIYEHTb TOJIDKO ~ OneHKn nop~a 
3'1'01: B9Jm":mHH. BwmCJIeHHaH nO,lUlWItHOCTl> rtf- :U~l r-+7 ,20(15)' 
·10-4 CrJc-JB-l xopomo corJIacyeTcs c onpe~a.lIeHHOM B npHMHX 3KC­

IlepHMeHTax.KpRBaJI.pacc":mTaHHaH no ypaBHeli.liIO (1) C RCnOJIbSOBaIDleM 

BHme npHBe~eHBHX cpe~ Be~ nOCTOHHHIiX napaueTpoB, y~OB­

JIeTBOpHTeJIl>HO cOBna,n;aeT C 3RCnepHMeHT~HHMH TO~ (pRC. 2). 

'l 
.1WI 6pollll)l;oo.n;eplta~ cHcTeM, r.n;e HeT B.1.lliIJ'llilI Ha D TIIII 

KOMnJIeKCHOI'O aBHORS, ypaBHeHHe (I) TpaHCWOPMRPyeTcH B 

- uon + UOTl+ - UTl IIi 
lfJIlf ::: 	 (2)

U nl! J - -:-1+:--:n;:;-1--r[ t::IBr" ,-- l}i unnl' [Br-] 

nORaSSHH pac~eTBHe RpHBWe. 
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PemeHHe CHCTeMH ypaBHe~ (2) ~ano Be~ KOHCTaHT~ YCTO~­

BOCT]! HelTpaJIbHoro KOMl1JI~KCS [ Tl Br 1)11 = 5,25(35) JI'MOm.-I • 

PaCC~TaHHNe HaMH KOHCTaRT~ YCTO~OCTH TaJIJIOKOMl1JIeKCOB 

TPY~O CpaBH1tll8Tb C 60JIbllIll'HCTBOM HMeJJOU!XCH ,n8HHHX, TaR KaK 

nOCJIe~e no~eHN B paCTBOpax, OTJIRqaDw.xCH no COCTaBY OT Tex, 

B KOTOpHX H3MepeHa nO.JJ;BHEHOCTL Tl (I). 

O~aKo HaM npe,nCTa:a.rureTC.a:, lJTO ,nOnyCT~O cpaBHeHHe C 

KOHCTaHTaMH, paCC~TaHIlliMH HCXO~ H8 SaBHClQ40CTe! paCTBOpltMOC­

Tel HO.nH.JJ;a H 6poMH.JJ;a T~ B paCTBOpax C HapacTaDmel HOHHOI 

CHJIol: 0,01 ~ [K [ J -"'i:: 5,5 MOJI:&/.Ir, fl1 = 34 : 28 JIoMOm.-I: /2,3/ 

H 0,3 -"'i::[KBr J-"'i:: 4,0 MOJl:&/JI, fl1:; 5,4 : 3,8 JIOMOJIb-I /4/. B 

rrepBOM cJIY1J8e Be~~Ha KOHCTaHT~ BTpoe MeHbme Hamel H, nO-BH,nH­

MOMY, HeBepHa, rrOCKOJIbKY rrO~CTaHOBKa ee H BTopol KOHCTSHT~ B 

ypaBHeHHe (I) ,naeT cymecTBeHHo 60JIee BHCOKHe paClJeTHNe Be~­

HN 0 Tl(Il ' lJeM 9KCnepHMeHTaJIbHNe. ~ TaJIJI06poMH.JJ;Horo KOMDJIeK­

cs cpaBHHBaeMHe BeJIH~Hl:l 61:lJIH 6JIHSIGrMRo CJIe.nyeT TaDe OTMeTHTb, 

lJTO onpe,neJIeHHaR: B Li [l O~ 0,5 Mom./JI Jl1 = 5 t 35 JIoMom.-I /4/ 

COBDaA8JI8 C BI:l~CJIeHHOI HaMH KOHCTaHTO!. 

HccJIe,noBaHHe cBolcTB MHKpOKOJIRqeCTB 8JIeMeHTOB MeTo,nOM 

9JIeKTpoq,opesa, KaK npaBHJIO, JIpOBO,JJ;HTCH B pas6aBJIeHHWC (jl = 

0,1 - 0.2) PSCTBOpax ~HOBl:lX 8JIeKTpoJIHTOB. O~o npoBe,neBHaH 
cepBR 	 9KCnepBMeHTOB n03BOJIHeT c,neJIaTL S8RmDlJeHBe: HBIIIa 

SKcnepBMeHTaJILHaH YCTaHOBKa, B DPBHnBne, psspemaeT pa60TSTb H 

B 60JIee KOHneHTPHPOBaHHWC paCTBOpax C HOSHOI CHJIol nop~ I. 
Tor.JJ;8 	 npH H9MepeJWlX rrO.JJ;BDHOCTH 201 n (I) 6es HOCHTeJIH npH 

nepeMeHRHX KosneHTpauwax 8HB0BOB-~OB nOSBnHeTCH BOSMOa­

HOCTb 	 onpe,neJIHTb KOHCTSH~ YCTO~OCTH Be TOJIDKO HelT~HWC. 

HO 	 • sspSKeRBHX KounneKcoB TaJIJIoraxoreu.,nOB C ~YMR - TpeMR 

JD1I'aBJ(8IIII. 000001 J[}{Tepec, C HaIIIel T01DQI spes:u, B JtaHHOIII CJry­

'l8e 	6y;113'r npe,nCTSB.rul:Tb nOJJY'l8l.lllllleCH IlPB MBTeMBft1IecKol 06pa60T­

Ke 	 9KCDepJDleH'l'a.u.ma: .JJ;8HHIiX BeJlB"Cl'l.HH ~ma: no,;JtBD1loc­

Tel 	9TKX KOMnneKcma: aHBOHOB. 
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TEMATMqECKME KATErOPMM nYBRMKAUHA 

OBnE~MHEHHOro MHCTMTYTA H~EPHYX 
MCCRE~OBAHMA 

MH.QeKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa B~COKHX 3HeprH~ 

2. TeopeTH4ecKaR ~H3HKa a~cOKHX 3HeprH~ 

3. 3KcnepHMeHTanbHaR He~TPOHHaR ~H3HKa 

4. TeopeTH4eCKaR ~H3HKa HH3KHX 3HeprH~ 

5. MaTeMaTHKa 

6. flAepHaR cneKTpOCKOnHR H paAHOXHMHR 

7. ~H3HKa TR~en~X HOHOB 

8. KpHoreHHKa 

9. YcKODHTenH 

10. AaTOMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbH~X 
AaHH~x 

11. B~4HCnHTenbHaR MaTeMaTHK~ H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePA~X Ten H ~HAKOCTe~ 
RAepH~MH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAePH~x peaK~H~ 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~H3HKa 3a~HT~ 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. Hcnonb3oaaHHe pe3ynbTaToa H MeTOAOB 
~YHAaMeHTanbH~X ~H3H4eCKHX HCcneAOBaHH~ 
B CMe~H~X o6naCTRX HayKH H TeXHHKH 

19. 6H~H3HKa 

~ 

II 

u 
I 

L 

______________ ............ . 
Pew <1>. H .n;p. P6-87-190 
3neKTpoMHrpa.I.{H.R pa,D;HOHYKJIH,IJ;OB 6e3 HOCHTeJieH. 
HeH:Tp8JILHLre Ho.n;H.n;HLie H 6poMH.n;HLie KOMIIJieKCLI 001 Te (!) 
6e3 HOCHTeJI.R B BO,IJ;HbiX paCTBOPax 

IlpRMbiMH H3MepeHHRMH CKOpOCTeH MHI"pa.I.{HH HOHOB O,IJ;HOBa­
JieHTHOI"O TaJIJIHR, onpe.n;eneHa ero no.n;BH:>KHOCTL npH 298,1 (1) K a 
pa36aBJieHHbiX BO,D;HbiX paCTBopax H(K)<Je04 : U0 Te+ = +7 ,3 (3) x 
X 1 0"~M-2C ·l .JJ "1 . 3Ta BeJI:wrnHa OCTaBaJiaCL noCTO.RHHOH npH H3Me­
HeHHH HOHHOH CHJibl (f1) B HHTepB8Jie OT 1,5 · 1 o-a ,IJ;O 0,5 H pH paCT­
BOpOB OT 0,3 ,lJ;O 6,5. Ha OCHOBaHHH 3KCnepHMeHTaJibHbiX ,IJ;aHHbiX 
0 3aBHCHMOCTH no,n;BH:>KHOCTH O,IJ;HOB8JieHTHOI"O TaJIJIHR OT KOHIJ;eHT· 
pa.I.{HH aHHoHoB-JIHraa.n;oa paccl:IHTaHLI npH 298,1 (1) K H p. = 0,1 
KOHCTaHTLI ycToH:~:~HaocTH aempaJILHLix T8JIJioKoMnneKcoa [ Te I] H 
(TeBr] paBHLie 115(25) JI·MOJIL-1 H 5,25(35) JI•MOJIL-1 COOTBeT­
CTBeHHo. 

n, 

· Pa6oTa aLmonaeaa B Jla6opaTopHH R.n;epHLIX npo6neM OH.HM. 

llpenpHHT 06'J>e)UIHeHIIOro HHCTHTYTa ~epHbiX HCCJJe,ll;OBaHHH. ,ZJ;y6Ha 1987 

Rosch F. et al. P6-87-190 
Electromigration of Carrier-Free Radionuclides. 00 1 

Iodide and Bromide Complexes of Carrier-Free Te(l) 
in Aqueous solutions 

Individual ion mobility of 00 1 T e(I) u o TI + = + 7 .3(3 )x 
x10"'\!m3s ·1 v· 1 was observed at 298.1(1)K in aqueous solutions of 
H(K)Ge04 , 1.5·10~3~ Jl. s0.5 and 0.3 ~pH~ 6.5. Experimental 
dependences of 001 Te(l) overall ion mobilities on concentrations of 
ligand anions in solutions of perchlorate background electrolytes have 
been used to calculate stability constants of neutral thallium comp­
lexes [Te I] and [ Te Br] at 298.1(1)K and 11 = 0.1. They are 
115(25) 1· tnoi-1 and 5.25(35) 1. moi-1, respectively. 

The investigation has been performed at the Laboratory of 
Nuclear Problems, JINR. 
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