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6 Jla6opaTOpHI1 .AAePHbiX peaKL!I1H 0!-if!H npoBOA.ATC.A HCCneAOBaHI1.A 
no nOHCKy CBepXT.A>KenbiX 3JleMeHTOB /CT'J/ B npl1pOAHbiX o6pa34aX. 
C 3TO!)\ 4enb10 6bJnl4 H3y4eHbl HeKOTOpble 3eMHble11 •21 1-1 BHe3eMHble 
o61>eKTbl 13 •41. 6 peaynbTaTe 3THX pa6oT <l>nepOBbiM 11 AP. 13•51 B npi1-
POAe 06Hapy>KeH HOBbiH cnOHTCIHHO Aell.AlllHHC.A HYKllHA H BbiCKa3aHO 
npeAilOJlO>KeHHe, 4TO OH MO>KeT npHHaAne>KCITb K CT'J c nop.AAKOBbiM 
HOMepOM Z, paBHbiM 108-116. 0AHaKO B I-13Y4eHHbiX o6pa34aX KOHL!eH
TpaL!H.A HeHAeHTH$H4HPOBCIHHOrO cnOHTaHHO Aen.Al!lerOC.A HYKI11-1Aa 
/HCAH/ He npeswwaeT 5· 10-14 r/r /npeAnonaraeTc.A, 4TO ero nepHOA 
nonypacnaAa T '/z = 1 0 IJ neT I. 3T a senHCJI1 Ha CJ111WKOM Mana , 4T06bl 
MO>KHO 6wno HCilOnb30BaTb 11MeiOl!ll1eC.A $113114eCKI1e MeTOAbl 11AeHTI-1-
$11Ka41111 nop.AAKOBOro HOMepa 111111 Maccosoro 411Cna HYKI111Aa. noa
TOMY npo6neMa X11MI14ecKoro o6oral!leHH.A 11n11 no11cKa 6onee o6ora
l!leHHbiX llpl<lpOAHbiX o6pa340B OCTaeTC.A llOKCl OTKpbiTO!)\. 

AKaAeMI1K A.n.B11HOrpaAoa 161 yKaaan Ha aaneral0l!l11e Ha AHe 
OKeaHa >KenesoMapraHL!eBwe KOHKpe41111 KaK Ha nepcneKTHBHbiH o6beKT 
11011CKa CT'J, TCIK KaK KOHKpe1..11111 o6oral!leHbl MHOri-1MI1 T.A>KenblMI1 
3neMeHTaMI-1 17(c 1..1eilbiO no11cKa CT3 s 1970 rOAY np11 y4acT1<1H rpyn
nbl C0TPYAH11KOB Jlf!P 0Hf!H 6b1Ill-1 nOAH.ATbl 181 KOHKpe411H C Tpex no
Ill1rOHOB T11XOro OKeaHa. nonl1rOH 6275 pacnono>KeH HCI AOllrOTe oc
TpOBOB <l>I-1A>K11, Me>KAY 3KBaTopoM 11 TponHKOM PaKa. MecTo OT6opa 
HCIXOAHJ10Cb HCl rny611He 5540 M. non11r0H 6298 HClXOAHTC.A Ha AOJl
roTe rasaHCKHX OCTpOBOB B6J1H311 Tpolli1Ka Koaepora /4860 M/. 
non11r0H 6333 npOCTHpaeTC.A IO>KHee OCTpOBa KyKa Ha AOilrOTe ra
BaHCK11X OCTpOBOB /3740 M/. 

HaMepeHH.A aKTHBHOCTH cnoHTaHHoro AeneHH.A A a KOHKPei..IHRX 
npoBOAI11111Cb paHee 181 c noMOlllbiO AeTeKTOpos, perHCTpl1pyiOl!li-1X 
MrHoBeHHble HBHTPOHbl AelleHH.A I c4eT41-1KI1 11MHomecTBeHHOH 3MHCCI1H 
HeHTp0HOB 11

/. t.\rJ.A KOHKPBI..II-1!)1 nonHrOHa 6298 6bin0 HClHABHO A = 
=/2,1+0,6/ 1-!Mn/cyT. 10 Kr. 6onbWa.A 4CICTb 3TOH aKT11BHOCTI-1 AOil>K
Ha 6biTb o6yCJ10BJleHa cnOHTaHHbiM AeJleHI1eM ypaHa, COAep>KCil!lerOCf! 
B MC!Tepl1ane /KOHL!eHTPCli..IH.A Ct ""5·10-e r/r/. nocne XI1MI14eCKOrO 
/3KCTpClK4110HHOrO/ 113BJle4eHH.A npi1MepHO 60% ypaHa 1-13 o6pa34a 
6b1no HCIHAeHo A=0,83+0,17 HMn/cyT. 10 Kr. 

4T06bl BblpC!311Tb 3TH AaHHble B TepMI1HClX a6COJliOTHOH aKTHBHOCTH 
H KOHL!eHTpCIL!HH cnOHTClHHO Aell.AlllHXC.A HYKI1HAOB,He06XOAI1MO 04e
H11Tb 3$<l>eKTHBHOCTb C4eTa ycTaHOBKH ¢ 1-1 3C!ACITb TV!. BenH41-1HY 
cp onpeAeil.AIOT KaK BepO.ATHOCTb TOrO, 4TO aKT CllOHTClHHOrO Aene
HH.A 3aperi!ICTpHpyeTC.A B BHAe 11COBnaAeHH.A 11 ABYX HJlH f:iOJlbWero 
4HCilCI ABTeKTHpyeMblX HeHTpOHOB. no3TOMY Ail.A ACIHHOH YCTCIHOBKH 
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¢ RBnReTCR TaKme ¢yHK~HeA ;-cpeAHero 4HCna MrHOBeHH~X HeAT
pOHOB AeneHHR, 11CnyCKaeMbiX HyKn11AOM 191

, 11, Bbi4HCnRR a6coniOTHYIO 
aKT11BHOCTb, Heo6XOA11MO CAenaTb npeAnonomeHI1e o 3Ha4eHI111 v. H11-
me Mbl 6yAeM 11cnonb3osaTb o6o3Ha4eHI1e ¢ (v). 

B npeAnon6meHI111, 4TO T \4 =1 0 9 neT, np11 ¢ (5) =0, 38 11 nocne 
B~411TaHI1R CKOpOCTI1 C4eTa, KOTOpaR AOnmHa 6~Tb o6ycnosneHa 
238 U, ~BTOPbl pa6oTbt 181 yKa3anl1 AnR KOH~eHTpa~l111 HC,QH B KOHKpe
~11Rx'(C~) npeAen~3·10-15 r/r. 

/.lnR AanbHeAw11X pa6oT no no11cKy CT3 samHo BbiRCHI1Tb, oTpamaeT 
n11 3TO npeAenbHOe 3Ha4eHI1e AnR HCAH ero coAepmaHI1e B oKeaHc
KoA BOAe (C~ )'Hnl1 CTeneHb ero 113Bne4eHI1R K01-jKpe~I1RMH M~na. 

B HaCTOR~eA pa6dTe 6~na npeAnPI1HRTa nonwTKa yseni1411Tb 
4yBCTBHTenbHOCTb 113MepeHI1R KOH~eHTpa~HI1 HC,QH s KOHKpe~I1RX. 

C 3TOA ~enbiO npoBeAeHO ceneKT11BHOe 113Bne4eHI1e ypaHa 113 KOH
Kpe~I1A MeTOAOM Kap60HaTHOrO BW~ena411BaHHR/ 1 0• 111 .~T06~ O~eHI1Tb 
CTeneHb 113Bne4eHI1R HC,QH 113 OKeaHCKOA BOAbl B npo~ecce o6pa3o
BaHI1R KOHKpe~11A 11 cpaBHHTb ee c noA06HbiM11 aenH4HHaMI1 AnR APY
rl1x 3neMeHTOB, Heo6XOAI1MO 3HaTb seni14VIHY C ~ . Ho 113Mepi1Tb ee 
B HaCTOR~ee BpeMR, BHA11MO, HeB03MOmHO. 0AHaKO HC'lM npeACTas
nReTCR, 4TO AnR o~eHKI1 3ToA aeni1411Hbl MOmHo Hcnonbsos~Tb A~H
HWe no 113Bne4eHI110 HC,QH 113 reoTepManbHwx 4eneKeHCKHX pacco
noe12·5~ KOTOp~e, no MHeHHIO HeKOTOpWX aBTOpOB, npeACTaBnRIOT 
co6oA MeTaMop¢H30BC'lHHYIO OKeaHCKYIO B0Ay 112 •131 /npo~ecc ~pRMOA 
MeTaMop¢H3a~HI1 sKnl04aeT ynapHBaHHe c BbtnaAeHMeM coneA/. 

B pa6oTax 12 •51 npHBOARTCR peaynbTaTw onwTos no cop6~HH TRme
nwx MeTannoe I Tl,Pb 11 Bi/ Ha aHI10HOo6MeHHOA cMone 113 ri1Apo
TepM~nbHWX 4eneKeHCK11X pacconoa. Ha OCHOB3HI111 113MepeHI1A BenH-
411HW A AnR cMonw 11 s npeAnonomeHHI1, 4To, KaK 11 a cny4ae TRme
nbiX MeT~nnoe, 1 0 Kr CMOnbt 113sneKaiOT nonHOCTbiO HC,QH H3 - 0, 5 M3 

paccon~, nony4aeTCR A .. 2 pacn./cyT,M 3 /¢(4) =0,3/ .• 0TCIOAa 
KOH~eHTpa~I1R HC,QH B 4eneKeHCKOA BOAe c~ o~eHI1BaeTCR npH6ni1-
3HTenbHO paBHOA 5·10-16 r/r. 

3KCnEPHMEHTAJlbHMI 4ACTb 1-1 PE3YJlbTATbl 

1 • nepepa60TKa KOHKpe411A 

/.lnR BbiRCHeH11R pacnpeAeneHI1R yp~Ha MemAY COCTC'lBnRIO~I1MI1 ¢paK
~11RMI1 KOHKpe~11A B~nonHeHW MarH11THWA 11 rpaBI1MeTpl14eCK11A aH~
nVI3~ MaTep11ana KOHKpe~I1A C n0n11r0Ha 6298. C nOMO~biO HeATpOH
HO-~KT11Ba~I10HHOrO aHanl13a onpeAeneHo coAepmaHI1e ypaHa so ecex 
¢paK~11RX. no Becy HeMarHI1THaR ¢paK~11R /35003/ COCTaanReT -3% 
/eM. Ta6n.1/ 11 coAepm11T .oKono 5% ypaHa. Pa36poc 3Ha4eHI1R 
cK no ¢paK~I1RM pa3ni14Horo YAenbHoro sec~ nem11T e npeAenax 
40~. npoBOA11nl1 TaKme o6ny4eHI1e HeATpOHaMI1 Wni1¢0B KOHKpe~11A 
B KOHTaKTe C nascaHOB~MI1 TpeKOBWMI1 AeTeKTOp~MI1 OCKOnKOB Aene
HI1R. nnoTHOCTb TpeKOB He 06Hapymi1BaeT cy~eCTBeHHWX 113MeHeHI1A 
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no ce4eHMD wnM~a 3a McKnD4eHHeM peAKMX cny4aee, KOrA~ a Mare
pMan BKpanneHw KpMcrannMKM HeKoropwx MHHepanoe lnore8oi1 wnarl 
pa3MepOM AO 1 MM. 

Bblll\ena4HBaHHe' 

H3BeCTHO lcM,/GI,C,143-1471,4TO ypaH B OKeaHdKOi-1
1 

80Ae Haxo
AHTCR npeMMYUleCT8eHHO 8 Vl-8aneHTHOM COCTORHMM.COKpMCTannM3a
~HR ypaHa- VI c >Kene30M 1-1 MapraH~eM 8PRA nH 803MO>KHa, no3TOMY 
ecTeCT8eHHO O>KHAaTb, 4TO 60nbWaR 4aCTb ypaHa, npMCYTCTBYDil\e
ro 8 KOHKpe~MRX, 6yAeT BWil\ena4MBdT~CR paCT80pOM, COAep>Kall\MM 
KOMnn.eKCYIOil\Hi-1 dAeHA. HOHbl CO~- R8nRDTCR BeCbMa cne~i-1$M4HbiMM 
Aflfl 8blll\ena4H8aHMR ypaHa, MOnH6AeHa M BOnb(j)paMa, TC!K KC!K 
3neMeHTW APYrMX rpynn nepHOAM4eCKOi1 CHCTeMw He AaDT ycroi14H
Bb1X KOMnneKCOB C MOHaMM COt HnM o6pa3yDT C HMMM HepaCT80pMMble 
COeAHHeHMR. 

B npo~ecce pa6orw HaMH 6wno H3y4eHo anHRHHe PRAa ~aKropoa 
Hd BWil\eni'l4MBaHHe ypaHa M3 KOHKpe~Hi1. Pe3ynbTdTW MOAenbHWX 
3KCnepHMeHTOB, AflR KOTOpWX 6panOCb no 100 r KOHKpe~Hi1 AnR 
BWil\ena4HBi'lHMR a na6oparopHOM aaroKnaae, npeAcraaneHw a ra6n.2. 
npo~eHT nepeWeAWero B paCTBOp Bell\eCTBd KOHKpe~Hi-1 npH HCnOnb-
30BaHHH KHcnor awcoK: a onwre 1 - 75%, a onwrax 2,3 - 15%. 
8 TO >Ke apeMR B COAOBbli-1 pacra·op nepeXOAI-1T <". 2% MciCCbl MarepHa-
na lonwrw 4-81. -

YcnoaHR 3Kc'nepHMeHra 7, ra6n. 2, I-1Cnonb3oaanHcb a Aa·n'bHeA
weA pa6ore no Bwll\ena4HBaHI-1D ypaHa H3 KOHKpe~l-11-1 c non~roHoa 
6275, 6298, 6333. Eiblno oro6paHo no 11 Kr KOHKpe~Hi1 a "ao3-
AYWHo-cyxoM'' COCTOFlHI-11-1. KOHKpe~MI-1 I-13Menb4anHCb Ha BH6pOMenb
.HH~e AO cpeAHero pa3M~pa 3epeH 10,074 MMI. 

COAep>KdHHe ypaHa B pa3MOnOTWX KOHKpe~I-1RX C nOnHrOHOB 
6275, 6298, 6333 no AaHHbiM aKTI-1Ba~I-10HHoro aHanl-13<'1 onpeAeneHO 
paBHbiM 6,3.10-~ 5,6.10-6 M 4,0 .]0-6 rlr COOTBeTCTBeHHO. Bbl
ll\ena41-1Bi'lHMe npoBOAHnl-1 a nonynpoMwwneHHOM aaroKnaae eMKOCTbD 
-60 n. 3areM KOHKpe~HI-1 OTAenRnM OT paCTBOpa ~MnbTpOBdHHeM 

/o6beM OT~I-1nbTpoaaHHoro COAOBoro pacreopa 6wn paaeH 27 nl 
H npOMWSdfll-1 14 nHTpdMI-1 BOAW. 06a paCTBOpa 06beAI-1HRfll-1. nocne 
Bblll\ena4eHHble KOHKpe~HH npeccoa.!lnl-1. /500 Kr I cM 2 I 8 ra6nerKH 
C TC!KMM paC4eTOM, 4T06W MO>KHO 6b!n0 noMeCTHTb 1 0 .Kr M,arepHana 
B 06beM C4eT4HKa 110 nl. 

06pa6or.Ka COA08WX pacraopoa 

PeHrreHo(j)niOopec~eHTHWA aHanH3 IP~AI cone~, nony4eHHWX 
nocne ynap!-1BdHHR anHKBOT COAOBWX paCTBOpOB, 1-1CnOnb3yeMWX npl-1 
8Wil\efli'l4MBdHMI-1 KOHKpe~l-1i1 C Tpex H3Y41'leMWX nonMrOHOB, nOKa3an, 
4TO npo~eHT H3Bne4eHMR pa3ni-14HWX jneMeHTOB B cpeAHeM paBeH: 
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K - 5, Fe - 0, 05, Cu - 0, 18, As- 9, Y - 1 , 1 , Mo - 85, J - 12, 
W - 17, Pb - 2, U - 90. 

Anfl ypaHa KOH~eHTpa~HR s koHKpe~HRX c nonHroHos 6275, 6298 
1-1 6333 nocne BbllJiena4HBaHHR no ,QaHHbiM aKTHBa~HOHHoro aHanHsa 
pasfia /0,84~0,2/-10-6, /0,6~0·,3/-10-6 1-1 /0,4~0,15/-10-6 r/r 
COOTB'eTC TB8HH0. 

TaKHM o6pasoM, nony4eHH~e· pesynbTaT~ ,QeMOHCTp~~Y~T, 4TO 
Kap60HaTH08 B~LI\ena~HBaHHe flBDR8TCfl B~COKO ceneKTHBH~M· npo~ec
COM ,QDR H3BD848HHR ypaHa 1-1 MODH6,QeHa 1-13 KOHKpe~H~. 

40 n pacTsopa, nony4eHHOro s on~Te c KOHKpe~HflMH jnonHrOH 
6298/, 6btnl-1 pas6asneHbl so,Qo~ I 1 : 1 I 1-1 nepepa6oTaHbl ·'xPIMl-14ecKPI 
c ~enbiO H3sne4eHHR ypaHa. AnR 3Toro HCf.lOJlb3osanHcb MeTOAHKH 
aHHOH006MeHHO~ /l 4 / COp6~HH PI 3KCTpaK~HH 1151.CMony MapKH JRA-
401 nop~HflMH no 50 r sarpymanH s ABe KOnOHKH A~aMeTpOM 25 MM. 
PacTBOp ¢HnbTposanH napannenbHO 4epes o6e KdnoHKH. 3aTeM cMony 
npOMbiBanH 500 CM 3 lN NaNO 3 ADR ,Qecop6~1-1H ypaHa. l-13, 3n~aTa 
ypaH 3KCTparHpOBanH 3THDOB~M.3¢HpOM. 3aTeM ¢HnbTpaT, 3DIOaT 
1-1 3¢Hp ynapHsanH Ha BO,QRHO~ fiaHe ,QO nony4e~Hfl snamH~X OCTaT
KOB. 0pHrOTOBD8HH~e TaKHM o6pa30M o6~a34~ P13MeRRnH Ha C4eT4HKe 
MHO>H8CTBeHH0.:1 3MHCCHH He.:1Tp0HOB. Pe3ynbTaTbl OnbiTOB 1-1 H3MepeHH~ 
npe,QcTasneH~ s Ta6n.3. 

TatiJIHU.a 3 
Pe3yJibT3Tbi H3Mepemn':i H' xapaKTepHCTHKa o6J>33l.I,OB 

./i.1f 
R3M, 

Odpaaeu 

I 2 

I. KoHKpeu. noCJie .Bblllle
JiaqnBBHKR (nunRroH 
6298) 

tc. Cunb R3 co.noaoro 
paCTBOp~ (~bTpaT) 

CMuna j' flJf -401 

Cunb Ra; amoaTa 

3./L~ (N'L/.3).z 
{as aqmpa) 

4. KoHKpeu.noCJie .Bblllle
Jiaqn.BaHIDI (llOJIRi'OH 
6333) 

Bee 
odpaa
ua 
(Kr) 

3 

Bee ypana BpeMR AKTRBH. HMO, 
B odpaa- i 2 uax \Mr) HaM. n = IL=3 

(eyT ): 

4 5 .6 7 

I0,50 6,3:t!:l,2 2,0 

1,75 6,0 

7,5 '3 
0,100 0,12 

0,050 0,86 

0,0(,19 43 I,O I I 

10,40 4,2±0,,:2 IO I -

·n - MHOJKeCTB8HHOCTb perHCTpHpyeMbiX H8llTpOHO~, 

O.lKlUlaeM. aRT. 
en.)\~JI. oT 

•23UU(RMn. 

sa t R:,':!M ) 

' ¢(2)=0,12) 
8 

0,8 

3 

2,5 

2,5 

X - TPH o6pa3l.T,a H3M8pHJIHCb O,QHOBpeMeHHO B OAHOM, cqeTqHK8. 
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1 

. 
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O&CY~AEHHE PE3YnbTATOB 

8 1 Q Kr BbiLI\eDa4eHHbiX KOHKpel\1-1.:1 3aperKCTpHp083HO O,QHO CnOH
TaHH08 ,QeneHI-18 3a 12 CYTOK /eM. Ta6n.3/. 00CKOnbKy OlHH,QaeMoe 
4HCnO KMnynb'COB OT ypaHa 3a BpeMR H3M8p8HHR j4BBHO -· 3, TO npe
,Qen CO,QepmaHHR HCAH, no-BHAPIMOMy, MO>HHO Ol\SHKTb PICXOAR 1-13 
a~THBHOCTH O,QHH pacna,Q 3a ~10 ·CYTOK. ~ y4eTOM 6(4)=0,4 nony-
4aeM sepXHI-1.:1 npe,Qen KOHL\eHrpa~HPI HCAH a BbllJiena4eHHbiX KOHL\eH
Tpa~HRx: S 5·10-15 r/r. OH corna~yeTCR c A3HH~MPI pa6or~' 8 ' 
/eM. B~Wel, HO KMeeT 6onee B~COK~~ CT3fKCTH48CKY~ 3H34PIMOCTb. 
XoTR no CYLI\eCTB·Y~lJIHM npe,QCTpsneHPIRM ManosepoRTHO o6pasosaHI-1e 
YCTOi14HBbiX KOMnneKCOB C HOH3MI-1 C02•• ,QnR TR>HenbiX aHanorOB 

'1 I . ' 
0~-Po 6 , see me, pa3yMeeTcR, M~ He MomeM HCKniOYPI~b 3~PaHee 

803MOlHHOCTb, 4TO HCAH Mqr nepe~TPI B COAPB~~ paCTBOp. no3TOMy 
K ,Q3HHbiM H3MepeHHRM Bblll\ena48HHbiX KOHKPel.II-1M He06XO,QI-1MO npl.-16a
BHTb pe3ynbT3T~ i-13MepeHI-1~ 00p33l.IOB, nony4CHH~X npl-1 nepepa-
60TK8 co,Qoaorq pacTsopa /ra6n.3. no3.2/. Hs-sa nnoxo~ crarl.-1c
T~KI-1 I-13MepeHKR PI 6onbworo co,QepmaHI-1R ypaHa seni-141-1Ha npe,Qena 
KOH~eHTP3lii-1PI HCAH np1-1 3TOM HeCKODbKO yaeni-141-1Baercn 1-1 P~Meer 

3Ha4eHHe <10- 14 r/r. 
l-13 A3H~~x pa6oT~ ' 17 ' cne,Qyer, 4TO H30~T04HaR aKTHBHOCTb 

CnOHT3HHOrO ,QeneHHR /He 06bRCHReM3R CnOHT3HH~M ,QenCHHCM ypa
Ha/ H361110,Q3eTCR T01lbKO B TeX npHpO,QH~X Ofip33l\ilX, B KOT0pNX 
co,QepmaHP~e ypaHa He npeBbii1Jaer ero KnapKa a ·3eMHOi:1 KOPt~ f~onee 

4eM Ha nopR,Q~K aenH4HH~. BHAHMO, B reoxH~HYeCKHX npol.leccax 
HCAH He acCOL\HHpyeTC~ c ypaHOM. no3TOMY pe3ynbTilT~ I-13MePCHHR 
a30THOKP~cno~ con1-1 ypaHHna /eM. ra6n.3/, nony4eHHO~ s npo
llecce ero KOHL\eHJpHpOBaHHR, HCKn~4eH~ 1-13 paCCMOTpCHPIR npH 
o~eHKe aenH4HH~ KOHL.IeHrpall"'"' HCnH s KOHKPel.IKRX. 

AnR H3BecTH~x 3neMeHroa nHrepaTypH~e 3Ha4eHKR C~no pa3H~M 
npPI4HHaM HMe~T 6onbWOM pa36poc. 4T06~ yMeHbWHTb ero BnHRHKe 
np1-1 cpaaHeHHI-1 noae,QeHKR 3neMeHTOB a .nPOllecce oopasoaaHKR 
KOHKpel\1-1~ H3MH A11R BCeX 3neMeHTOB HK>He 1-1CnOnb3YIOTCR M3KCI-1-

. C 0 c -ManbH~e 3Ha48HHR 'J• paBHeHKe OKeaHCKOH BOA~ C 481leKeHCKHM 
·pacconoM noKa3ano '2 •5 ', 4TO .QnR 'zn, Cd, Tl, Pb "" Di ~THOWeHKR 
C~l/Cg "'1QQ, T.e, rny60KO~ AH<!J¢ep8Hl\Hal\HI-1 MHI<P03neMeHTOB H3 
3Tane MeTaMOp¢H33l\KK He H361110,Q3eTCR. no3TOMy, BH,QPIMO, MO>HHO 
c~Hrarb·, 4TO KOHlleHTP3LIHR HCHn s oKeaHe raKm~ npM6nH3HTenbHo 
8 1QQ pas MefibWe, T.e. C~ ::_5·10-!Sr/r. 

CpaBHHM renepb cTeneHb "cDOACTea" pa3nH4HbiX 3neMeHTOB K 
r~APOKCHAaM MapraHlla(IV) 1-1 menesa OU) B ycnOBHRX o6paso-
B3HHR KOHKP8l.II-1R 8 OKe3He (pH ~. 0603Ha4HM BeCOB~e KOHL\eHTP~l\HI-1 
3neMCHTOB B KOHKPel.IHRX 1-1 B OKeaHCKO~ BOAe C~ PIC~ COOTBeTGTBeH-

C~ 
MO>HeT 6b1Tb oenH41-1H3 KMn ° ell- /r,Qe 

' ') 
KOTOpaR npe,QCTaBDReT CTeneHb H3BDe48HI-1R 

HO. MepoA CTeneHI-1 CPOACTOa 

C~n -8 I K =----=1,1·10 , 
Mn ·c" 

Mn 

7, 

,I 



3fleMeHTa ~3 TaKOrO 06beMa BOAbl, ~3 KOTOpOrO nOflHOCTb~ ~3BJ1e4eH 

MapraHe~. TaK, Hanp~Mep, 10 Kr KOHKpe~~J;i, KOTOp~e noMe~a~TCR 

B C4€T4~K, COOTBeTCTBY~T ~3BJ1e4€HV1~ Mn .113 1· 10 6 M3 OKeaHCKOH 
BO.qbl. 

Ha p~CYHKe OTJlOmeHbl 3Ha4eH~~ norap~¢Ma OTMe4eHHOH B~~e ae
fl~4~H~ Afl.R 3fleMeHTOB ~Vlll rpynn nep~OA~4eCKO~ C~CT€M~. AnA 
HCAH 3Ha4eHV1e op,q~HaTbl nony4aeTc.R ::_ -4,5. 3To npe,qenbHOe 3Ha-
4eH~e Ha p~CyHKe noKa3aHO nyHK'T~pHOH fl~H~e~, TaK KaK He~3-
BeCTHO, K KaKoR x~MH4ecKo~ rpynne npHHa,qnemHT HCAH. 

BOCbMa.R rpynna' 3JleMeHTOB, K comaneHI-1~, Ha pHCYHKe npe,q
CTaaneHa n~wb ceMe~CTBOM mene3a, KOTOpoe coocam,qaeTCR c KOH
Kpe~HRM~ a 3Ha4~Tenb~oA caoeA ,qone. nnaT~HOB~e MeT~nn~, a~
A~Mo, 1-13-3a 60flbWeH CKflOHHOCT~ K KOMnneKC006pa30B8H~~ C ~OHa
M~Cl~6y,qyT MeHbWe no,qaepmeHbl r~APDflH3y, 4€M mene3o. ~x 
nonomeH~e Ha rpa¢HKe, o4eB~AHO, ,qonmHo 6biTb HeCKOflbKO H~me, 
4eM y ceMeRcTaa meneaa. 

M3 3fleMeHTOB ce,qLMoR rpynnbl ~HTepecHo OTMeT~Tb I. Era nono
meH~e Ha rpa¢~Ke 3Ha4HTeflbHO BbiWe, 4eM y·Br. Y At .11 3KaacTaTa 
TeH,qeH~~R yaen~4eH~R CpOACTBa K KOHKP€4~RM CKOpee acero cox-' 
paHHTC.R. 

6onbwoe cpo,qcTao HMe~T d -3neMeHTbl III-VI rpynn, TaKHe, 
KaK Ce, La, Zr ~ W. 8VIAVIMO, VIX T.Rmenbie aHanorVI 6y,qyT VIMei"b 
He MeHbWee CpO,qCTBO K KOHKpe~VI.RM. 

An.R d -3neMeHTOB I VI II rpynn KapTVIHa MeH.ReTc.R. Au VI Hg, 
cne,qy~~VIe Henocpe,qcTBeHHO 3a nnaT~HOBbiM~ 3neMeHTaM~, ~Me~T 
04eHb Manoe CPOACTBO K KOHKpe~VI.RM ,~, B~A~MO, OHO 6y,qeT e~e 
MeHbwe y ~x T.Rmenblx aHanoroa. 

Cne,qy~VIe 3a PTYTbiO p -:JneMeHTbl Tl, Pb ~ Bi, HeCMOTpR Ha 
BbiCOKy~ CKflOHHOCTb K r~,qpOn~3y, nemaT Ha rpa¢VIK€ 3Ha4VIT€flbHO 
HHme La ~ ,qpyrVIx,6onee nerK~x MeTannoa. 

Ha np~Mepe pacnonomeHH.R Ge, Sn ~ Pb OT4eTn~ao BVIAHa TeH,qeH
~VIR K CHVImeH~~ TeMna pOcTa CpO,qCTBa K KOHKpe~li1RM no Mepe 
npo,qa~meHI-!R BHI-13 no 4eTaepToR rpynne 3neMeHTOB. TaKoR me Bbl
ao,q cnpaae,qn1-1a 1-1 ,qn.R Tex rpynn nepi-!OAI-14ecKoR CI-ICTeMbi, r,qe 
Haxo,q.RTC.R "Tl ~ Bi. 

MopcKa.R ao,qa 6oraTa opra~V14€CKVIM~ 1-1 HeopraHVI4eCKVIMV1 KoM
nneKcy~~I-IMI-1 areHTaMI-1/lS<KpOMe Taro, I-13BeCTHO, 4TO CKJlOHHOCib 
K KOMnneKcoo6paaoaaH!-1~ c pocToM Z aoapacTaeT '16~Cne,qoaaTeJlbHO, 
B KaKoA-TO Mepe 3aMe4eHHa.R TeH,qeH~VI.R K CH~meHI-1~ CpO,qCTBa K 
KOHKpeLIHRM 3neMeHTOB c pocTOM Z MomeT 6b1Tb noH.RTa I Hanpi-!Mep, 
Many~ CTeneHb I-13BJle4eHH.R ypaHa KOHKPe4\,1.RM~1 M0lt{H0 OOb.RCHHTb 
BbiCOKOH np04HOCTb~ era KOMnneKCOB C ~OHaMJ-1 CO~-/. 

Hap.R,qy c 04eHb 6onbwo~ KOMnneKcoo6pa3y~~eH cnoco6HOCTb~ 

AflR CT3 npe,qcKa3biBaeTCR e~e HH3KaR aaJleHTHOCTb 1 161 .. 0PA~-'~.
HaTbl Ha p~cyHKe ,qn.R Tl, Pb 1-1 Bi npV16nH3HTenbHO paBHbl - 2, 5, 
a ,qnR HCAH ~ -4,5. TaKoe pe3Koe paan~4He 3THX aen!-14HH ap.R,q n~ 
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VIII 

Ni 
Fe 

Co 

Puc. BenH"t!HHa norapn$Mq, OT

HO!U€HHH KOHIJ;€HTpaiJ;HH 3JI€M€HTOB 
K 

B KOHIJ;eHTpau;nHx (C 3 ) Tnxoro 
0KeaHa/?/ K HX KOHIJ;€~TpaiJ;HH 

0 
B BO,[\aX OKeaHa (C 3 ) 

YMHOJKeHHaH Ha KOHCTaHTY K Mn= 
=I, 1·10-8 ,r,[le M Mn= C~n/(C~n ). 

K 
3Ha"t!eHHH C 3 ,[1J1H HOHOB, 6poMa 

H ypaHa II0Jly"t{€Hbl C IIOMOID;biO 

peHTreHo$niOopecu;eHTHoro,n· 

H€HT.pOHHo-aKTHBaiJ;HOHHOrO aHann-

30B, ,[\Jl.R BllCMyTa ll 30J10Ta -
B3HTbl H3 pa60Tbl IS/ • 

MOmHO 06b.RCHHTb OAH~M flVIWb 
yaen!-14€HI-1eM.KOMnneKcoo6paay~

~eA ~noco6HOCT~ HCAH. MomHo 
npe,qnOJ10lt{!-1Tb, 4TO OH cy~kcT
eyeT''B HI-13KOM. aaneHTHOM CO
CTO.RH~I-1, TeM 6onee, .4TO oco6eH-

16 . HO rny 1-!HHble BO,qbl OKeaHa HM€~T 
,qoaonbHO HI-13Kae 3Ha4eH!-1e Eh 
1 cM !81 , c. 74, 1231. TaKI-IM o6pa3oM,, 
Mana.R cTeneHb I-13Bne4eHI-1.R HCAH 

KOHKpe~I-!.RMI-1 He npOTVIBOp€4VIT npe,qcKa3aH!-1RM XI-1MI-14€CKVIX CBOHCT8 
CT3 / 161 , a cne,qoaaTehbHo, 1-1 npe,qnonomeHI-1~, c,qi'!naHHOMY 8 pa-
6oTe 15/, o npi-!Ha,qnemHOCTI-1 HCAH K o6nacTI-1 CT3. 

no-BI-!AVIMOMy, MOmHO C4!-1TaTb, 4TO YCJ1081-1.R o6pa30BaH~R KOH
Kpe~VIH a OK~aHe .RBfl.R~TC.R paaHOBeCHbiM!-11191• Tor,qa CJ.1CTeMaTH4ecKoe 
H3y4eHHe noae,qeHI-!.R MI-1KP03neMeHTOB a npo~eccax coocam,qeHH.R np~-1 
I-13M€H€HVIVI COCTa8a MOpCKO~ BOAbl ~ B 3aB!-1CVIMOCTI-1 OT npHpO,q~ 

oca,qKa noMomeT HaATI-1 YCJlOBVI.R, B KOTOpbiX CPOACTBO K OCa,qKy All.R• 
T.RmenbiX 3JleMeHTOB 6bln0 6bl 60JlbWI-1M, 4€M npH o6pa30BaHI-11-1 KOHKpe
~1-!H a np~-!pO,qHbiX ycn08HRX~ ApyroR nyTb - 3TO KOH~eHTpl-!poaaHI-!e 
TRmenbiX 3JleMeHTOB 8 lt{VIAKOH $a3e. 

npVI HCXOAHOH KOH~eHTpa41-11-1, paBHOH npe,q"nonomeHHOMy B HaCTO.R
~eJ;i pa6oTe npe,qeny, Ha,qemHo H3MePVIMaR aKTHBHOCTb HCAH co,qep
mHTCR B 06beMe OKeaH08CKOCi 80Abl nOp.R,qKa 1000 M3, 

ABTOpbl npHHOC.RT 6naro,qapHOCTb aKa,qeMHKY r.H.~nepo8y 3a 
nocTaHOBKY 3a,qa4H, r.M.Tep-AKOnbRHY 1-1 A.r.noneKO 3a 4eHHble 
3aMe4aHHR 1-1 noMo~b, E.n.mypaane8oR, A.AMHp6eKRHy, B.H.Kayxosy, 
K.A.raepHnoay 1-1 B.B.Kopa6nVIHOBy aa noMO~b a pa6oTe. 
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qy6ypKOB 10. T. H .c;p. I<oHu,euTpHpyeTcn nu PI 2-82-228 
B OKeaHCI<HX IWHICpeU,HSIX IIODbitl: rrpHpOp;Hbl'l:t CITOI!TaUHO p;emiii.\HHCH 
HyKnHp;? 

IIpoB e.c;eno rcapf5onaTnoe Bbiii.\ena<mnanHe ypaua us OiceaHcimx 
lKeJieso-Mapranu;eDbiX I(OHJ(peu,utt. 11sMepeua J(OHU,ei!Tpau,un non oro 
rrpupop;noro crroHTaHHO p;enl111.\erocn nyicnup;a. 

IIpoBep;eHo cpaBHenHe cop;epl!ta!IHSI nonoro HYICnJ-fp;a c cop;eplKa
HHeM HSBeCTHbiX 3JieMeHTOB B I(OHKpeU,I-ISIX. 

Pa6oTa BbiiTOJIHena B fla6opaTOpHH fl,t:~epHbiX peaiCU.HH OIDIJil. 

npenpHHT 06beAHHeHHOro HHCTHTyTa HAePH~X HCCfieAOB8HHH. ~y6Ha 1982 

Chuburkov Yu.T. et al. Does a New Natural Pl2-82-22! 
Spontaneously Fissioning Nuclide Concentrate in Ocean Nodules? 

Carbonate .leaching of uranium out of ocean iron-manganese 
nodules is carried out. The concentration of a new natural 
spontaneously fissioning nuclide is measured. The content of 
nuclide is compared with that of the known elements in nodu-
les. 

The investigation has been performed nt the Laboratory of 
Nuclear Reactions, JINR. 

Preprlnt of tho Joint lnstltuto for Nuclear Research. Dubna 1982 

IIepenop; 0. C. Bmtorpn,~:~onoR. 


